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            Abstract
Interaction of pathogens with cells of the immune system results in activation of inflammatory gene expression. This response, although vital for immune defence, is frequently deleterious to the host due to the exaggerated production of inflammatory proteins. The scope of inflammatory responses reflects the activation state of signalling proteins upstream of inflammatory genes as well as signal-induced assembly of nuclear chromatin complexes that support mRNA expression1,2,3,4. Recognition of post-translationally modified histones by nuclear proteins that initiate mRNA transcription and support mRNA elongation is a critical step in the regulation of gene expression5,6,7,8,9,10. Here we present a novel pharmacological approach that targets inflammatory gene expression by interfering with the recognition of acetylated histones by the bromodomain and extra terminal domain (BET) family of proteins. We describe a synthetic compound (I-BET) that by ‘mimicking’ acetylated histones disrupts chromatin complexes responsible for the expression of key inflammatory genes in activated macrophages, and confers protection against lipopolysaccharide-induced endotoxic shock and bacteria-induced sepsis. Our findings suggest that synthetic compounds specifically targeting proteins that recognize post-translationally modified histones can serve as a new generation of immunomodulatory drugs.
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                    Figure 1: 
                        I-BET is a selective antagonist of BET proteins.
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Figure 2: 
                        I-BET suppresses a specific subset of LPS-inducible genes.
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Figure 3: 
                        Epigenetic profiles of genes suppressed or unaffected by I-BET in LPS-stimulated macrophages.
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Figure 4: I-BET suppresses inflammation  in vivo.[image: ]
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        Editorial Summary
Histone mimics target BET bromodomains
Small molecules that perturb chromatin proteins are an emerging focus of current biomedical research. Two groups reporting in this issue have targeted bromodomain-containing BET proteins that bind acetylated lysine residues during gene activation, arriving at cell-permeable small molecule compounds with similar structures based on fused triazole-diazepine rings. James Bradner and colleagues report the development of a compound named JQ1. The BET protein BRD4, with two bromodomains, is implicated in human squamous cell carcinoma. JQ1 inhibits the growth of BRD4-dependent tumours in mouse models. Alexander Tarakhovsky and colleagues' inhibitor, I-BET, is shown to interfere with the binding of certain BET family members to acetylated histones. It inhibits activation of pro-inflammatory genes in macrophages and has immunomodulatory activity in a mouse model of inflammatory disease.
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