







    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: 28 January 2007



                    DCs metabolize sunlight-induced vitamin D3 to 'program' T cell attraction to the epidermal chemokine CCL27

                    	Hekla Sigmundsdottir1,2Â na1, 
	Junliang Pan1,2Â na1, 
	Gudrun F Debes1,2, 
	Carsten Alt1,2, 
	Aida Habtezion1,2, 
	Dulce Soler3 & 
	â€¦
	Eugene C Butcher1,2Â 

Show authors

                    

                    
                        
    Nature Immunology

                        volumeÂ 8,Â pages 285â€“293 (2007)Cite this article
                    

                    
        
            	
                        3560 Accesses

                    
	
                        484 Citations

                    
	
                            8 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
During adaptive immune responses, dendritic cells activate T cells and endow them with specific homing properties. Mechanisms that 'imprint' specific tropisms, however, are not well defined. We show here that 1,25(OH)2D3, the active form of vitamin D3, signaled T cells to express CC chemokine receptor 10, which enabled them to migrate to the skin-specific chemokine CCL27 secreted by keratinocytes of the epidermis. In contrast, 1,25(OH)2D3 suppressed the gut-homing receptors Î±4Î²7 and CCR9. Vitamin D3, the inactive prohormone naturally generated in the skin by exposure to the sun, was processed by dendritic cells and T cells to the active metabolite, providing a mechanism for the local regulation of T cell 'epidermotropism'. Our findings support a model in which dendritic cells process and 'interpret' locally produced metabolites to 'program' T cell homing and microenvironmental positioning.
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                    Figure 1: Induction of CCR10 by 1,25(OH)2D3 on activated T cells.[image: ]


Figure 2: Suppression of the activation-induced and retinoic acidâ€“induced expression of Î±4Î²7 and CCR9 by 1,25(OH)2D3.[image: ]


Figure 3: Distinct IL-12 requirements for induction of CCR10 in naive, previously activated and memory T cells.[image: ]


Figure 4: Expression of genes encoding vitamin D3â€“metabolizing enzymes.[image: ]


Figure 5: Ability of activated T cells, DCs, or T cellâ€“DC cocultures to use vitamin D or its metabolites to generate active 1,25(OH)2D3.[image: ]


Figure 6: Ability of activated T cells, DCs or T cellâ€“DC cocultures to use vitamin D metabolites to induce CCR10 expression.[image: ]
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