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            Abstract
Immune homeostasis in tissues is achieved through a delicate balance between pathogenic T-cell responses directed at tissue-specific antigens and the ability of the tissue to inhibit these responses. The mechanisms by which tissues and the immune system communicate to establish and maintain immune homeostasis are currently unknown. Clinical evidence suggests that chronic or repeated exposure to self antigen within tissues leads to an attenuation of pathological autoimmune responses, possibly as a means to mitigate inflammatory damage and preserve function. Many human organ-specific autoimmune diseases are characterized by the initial presentation of the disease being the most severe, with subsequent flares being of lesser severity and duration1. In fact, these diseases often spontaneously resolve, despite persistent tissue autoantigen expression2. In the practice of antigen-specific immunotherapy, allergens or self antigens are repeatedly injected in the skin, with a diminution of the inflammatory response occurring after each successive exposure3. Although these findings indicate that tissues acquire the ability to attenuate autoimmune reactions upon repeated responses to antigens, the mechanism by which this occurs is unknown. Here we show that upon expression of self antigen in a peripheral tissue, thymus-derived regulatory T cells (Treg cells) become activated, proliferate and differentiate into more potent suppressors, which mediate resolution of organ-specific autoimmunity in mice. After resolution of the inflammatory response, activated Treg cells are maintained in the target tissue and are primed to attenuate subsequent autoimmune reactions when antigen is re-expressed. Thus, Treg cells function to confer â€˜regulatory memoryâ€™ to the target tissue. These findings provide a framework for understanding how Treg cells respond when exposed to self antigen in peripheral tissues and offer mechanistic insight into how tissues regulate autoimmunity.
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                    Figure 1: 
                        Characterization of K5/TGO/DO11 mice.
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Figure 2: 
                        K5/TGO/DO11 mice develop autoimmune skin disease that resolves spontaneously.
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Figure 3: 
                        T
                        
                        reg
                         cells are activated upon induction of peripheral antigen.
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Figure 4: 
                        Memory T
                        
                        reg
                         cells attenuate skin disease upon re-expression of tissue antigen.
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        Editorial Summary
T-cell regulation of self-immunity
Many autoimmune diseases become less severe with repeated bouts, or even resolve. A mechanism contributing to this phenomenon, termed regulatory memory, has now been identified. In an in vivo mouse model, thymus-derived regulatory T (Treg) cells are shown to be activated by recognition of peripheral antigen, to persist in the target tissue on cessation of antigen exposure, and to respond to re-exposure to self antigen with enhanced activity. This indicates that Treg cells, like effector T cells, give rise to memory.
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