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    Abstract
To restore organ homeostasis, a myriad of cell types need to activate rapid and transient programs to adjust cell fate decisions and elicit a collective behaviour. Characterisation of such programs are imperative to elucidate an organ’s regenerative capacity and its aberrant repair in disease. By modelling epithelial-mesenchymal crosstalk, we provide direct evidence for transforming growth factor β1 (TGFβ1)-damaged epithelium initiating a bi-directional fibrotic cascade with the mesenchyme. Strikingly, TGFβ1-damaged epithelia facilitates the release of Enhancer of Zester Homolog 2 (EZH2) from Polycomb Repressive Complex 2 (PRC2) to establish a novel fibrotic transcriptional complex of EZH2, RNA-polymerase II (POL2) and nuclear actin. Perturbing this complex by disrupting epithelial EZH2 or actomyosin remodelling abrogates the fibrotic crosstalk. The liberation of EZH2 from PRC2 is accompanied by an EZH2-EZH1 switch to preserve global H3K27me3 occupancy. Our results reveal an important non-canonical function of EZH2, paving the way for therapeutic interventions in fibrotic disease.
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