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Epithelial-mesenchymal transition (EMT) is important for organ development,
metastasis, cancer stemness, and organ fibrosis . Tumor hypoxia is linked to tumor
progression and hypoxia-inducible factor-1 (HIF-1) directly or indirectly regulates the
expression of different EMT regulators. We previously showed that hypoxia induced
Twistl expression to promote metastasis [1]. EMT induces stem-like properties in
epithelial cells. Bmil is a polycomb group protein which maintains self-renewal and it
is frequently overexpressed in human cancers. Here we show the direct regulation of
Bmil by the EMT regulator Twistl. Moreover, Twistl and Bmil were mutually
essential to promote EMT and tumor-initiating capability. Twistl and Bmil acted
cooperatively to repress both E-cadherin and p16INK4A. In patients with head and
neck cancers, only co-overexpression of Twistl and Bmil correlated with
downregulation of both E-cadherin and p16INK4A, and was associated with the worst
prognosis. These results provide a critical mechanism of Twistl-induced EMT and
tumor-initiating capability in cancer cells through chromatin remodeling, leading to
unfavorable clinical outcomes [2].

The molecular mechanisms to coordinately regulate hypoxia-induced EMT
remain elusive. The chromatin modifiers which coordinate the regulation of
hypoxia-induced EMT marker gene expression were not identified. Here we show that
HIF-1la-induced histone deacetylase 3 (HDAC3) is essential for EMT and metastatic
phenotypes. Change of specific chromatin states is associated with hypoxia-induced
EMT. Under hypoxia, HDAC3 recruits hypoxia-induced WDR5/HMT (histone
methyltransferase) complex and associates with mesenchymal gene promoters to
increase H3K4-specific HMT activity and activate mesenchymal gene expression.
HDACS3 also serves as an essential co-repressor to repress epithelial gene expression.
Knockdown of WDR5 abolishes mesenchymal gene activation but not epithelial gene
repression during hypoxia-induced EMT. These results indicate that hypoxia induces
different chromatin modifiers to coordinately regulate EMT through distinct
mechanisms [3].
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