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Skin inflammation is a physiological reaction to tissue injury, pathogen invasion and irritants. The activation of immune cells is modulated by a combination of cytokines and chemokines, which are regulated by transcription factors, such as AP-1 (Fos/Jun), NF-B, NFATs, and STATs. 

In this lecture I will discuss the mechanisms by which Jun/AP-1 proteins control skin inflammation. Genetically engineered mouse models (GEMMs) in which AP-1 proteins are deleted in the epidermis revealed that these proteins control cytokine expression at multiple levels. Deletion of both JunB and c-Jun in an inducible manner in adult mice leads to a psoriasis-like disease (1). The epidermal proteome expression profile is comparable to the one from psoriasis patient samples. In the mouse model and in psoriasis patient-derived material, S100A8/A9-dependent C3 complement activation as well as miR-21-dependent TIMP-3/TACE pathway leading to TNFa shedding, play causal roles in disease development (2, 3). 
Importantly, epidermal deletion of only JunB in mice leads to a multi-organ disease characterized by increased levels of pro-inflammatory cytokines leading to a myeloproliferative disease, kidney atrophy, but also to bone loss, reminiscent of psoriasis and systemic lupus erythematosus (4). 

Finally, inducible expression of Fos/AP-1 in the epidermis of adult mice is sufficient to promote inflammation-mediated epidermal hyperplasia. The hyperplasias progress to pre-neoplastic lesions and with a single dose of the carcinogen DMBA to highly invasive squamous cell carcinomas (SCCs, 5). We have also identified a p53/TACE pathway that is negatively regulated by FOS and show that the FOS/p53/TACE axis suppresses SCCs by inducing epithelial differentiation (6). 
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