A role of EZH2-dependent regulation of HIF2α in the chronic hypoxia response in cancer
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[bookmark: _GoBack]Hypoxia is a common consequence of rapid tumour growth. It activates key hallmarks of cancer, including tumour cell plasticity, metabolic reprogramming, and proliferative signalling, which are closely linked to epigenetic processes. However, many details about the connection between hypoxia and epigenetic regulatory pathways are still unknown. A loss-of-function screening study of histone methyltransferases and histone demethylases in our laboratory uncovered an enhancer of zeste homolog 2 (EZH2) dependent regulation of hypoxia-inducible factor-2 alpha (HIF2α). The analysis of several breast, lung, and glioma cancer cell lines indicated that this regulation is not generally present in all tumour cell types. Investigation of the molecular mechanisms revealed that EZH2 knockdown in breast cancer cells leads to reduced HIF2α mRNA and protein levels, reduced mRNA levels of selected HIF-target genes, and the regulation is independent of the PRC2 complex and the enzymatic function of EZH2. In addition, ChIP-qPCR results indicated binding of EZH2 to the EPAS1 (HIF2A) gene promoter, suggesting a direct gene regulatory mechanism. Furthermore, time-course experiments implicate a role for EZH2 in the maintenance of the chronic hypoxia response after the acute-to-chronic phase switch. Collectively, our data establish a novel regulatory link between EZH2 and HIF2α, and the non-enzymatic function of EZH2 may be considered as a potential new target for cancer therapy in specific cancer settings.
