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The Mechanism of Epigenetic-Metabolic Circuit in
Maintaining hESCs Identity
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Abstract

The chromatin landscape and cellular metabolism both contribute to cell fate determination, but their

interplay remains poorly understood. Using genome-wide siRNA screening, we have identified prohibitin (PHB) as an

essential factor in self-renewal of human embryonic stem cells (hESCs). Mechanistically, PHB forms protein complexes
with HIRA, a histone H3.3 chaperone, and stabilizes the protein levels of HIRA complex components. Like PHB, HIRA

is required for hESCs self-renewal. PHB and HIRA act together to control global deposition of histone H3.3 and gene

expression in hESCs. Of particular note, PHB and HIRA regulate the chromatin architecture at the promoters of isocitrate

dehydrogenase genes to promote transcription and, thus, production of a-ketoglutarate, a key metabolite in the regulation

of ESC fate. Our study shows that PHB has an unexpected nuclear role in hESCs that is required for self-renewal and that

it acts with HIRA in chromatin organization to link epigenetic organization to a metabolic circuit.
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