Hypoxia signaling and histone deacetylases govern developmental stage-specific erythropoietin production in embryonic neural cells
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Abstract:
Erythropoietin (EPO), an essential growth factor for primitive and definitive erythropoiesis, is mainly produced by the fetal liver and the adult kidney. In addition, we previously discovered that neural EPO-producing (NEP) cells, a subpopulation of neuroepithelial and neural crest cells, secrete EPO to promote primitive erythropoiesis in the yolk sac. Hepatic and renal EPO production is controlled by the hypoxia-inducible factor (HIF) 2α in response to hypoxia. However, the mechanism of EPO production in NEP cells is still not understood. In this study, we confirmed the presence of NEP cells coexpressing the genes encoding EPO and HIF2α in the embryonic neural tissues between embryonic day (E) 8.5 and E11.5, where the hypoxic microenvironment activates HIF1α. A HIF-activating compound enhanced EPO expression in human neural progenitors and mouse embryonic neural tissues incubated in vitro, and this induction was blocked by inhibiting HIFs. Additionally, a cell line of NEP cell derivatives that no longer expressed the Epo gene demonstrated that histone deacetylase inhibitors (HDACIs) reactivate EPO production while rejuvenating the cells. HDACIs also induced EPO gene expression in SK-N-BE(2)c human neuroblastoma cells and mouse primary neural crest cells. In conclusion, EPO production is controlled by epigenetic mechanisms and hypoxia signaling in an immature state of hypoxic NEP cells.
