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GR D ERPIRIE A B = X LIRIEHIEER B[R - AP-1 <° NF-kB D U ' o REAFIEDOHEE ] T
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Glucocorticoid is clinically successful in attenuating inflammation caused by diverse
diseases, and its anti—inflammatory actions via nuclear glucocorticoid receptor (GR) are
known to be mediated by transcriptional repression of inflammatory transcription factors
like AP-1 and NF-kB. However, the molecular mechanism underlying hormonal transrepression
largely remains to be uncovered at the level of chromatin. Here, we report that
glucocorticoid—induced sumoylation of c—Jun via GR triggers transcriptional repression
of AP-1 through a histone inactivating methylation (H3K27me3) by recruitment of a polycomb
(PRC2) complex. Liganded GR serves as an adaptor for Sumo E3 ligase (PIAS1) to sumoylate
c—Jun in the AP-1 unit, but not NF-kB. Sumoylated c—Jun induces association with a PRC2
complex, leading to H3K27 methylation by EZH2 and silencing of AP-1 binding sites on
pro—inflammatory cytokine gene promoters. Ablation of EZH2 in mice abrogates
glucocorticoid-induced transrepression of the cytokine genes that are induced by
activated AP-1. Thus, these findings uncover a molecular mechanism of anti—inflammatory
glucocorticoid actions for transrepression of AP-1 through repressive chromatin

reorganization, and provide a clue for development of desirable GR synthetic ligands.
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