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    SUMMARY
All mammalian cells sense and respond to insufficient oxygen, or hypoxia, through the activity of hypoxia-inducible factors (HIFs), an evolutionarily conserved family of transcriptional regulators that promote oxygen-independent energy metabolism and angiogenesis. While HIF activation is transiently protective for all cells, prolonged HIF activity drives distinct pathological responses in different tissues. How HIF achieves this pleiotropic effect is largely unknown. Here, we demonstrate that non-canonical targets of HIF1a impair the function of oligodendrocyte progenitor cells (OPCs) to generate oligodendrocytes. Beyond the canonical gene targets shared between all cell types, HIF1a also bound to and activated a unique set of targets in OPCs including Ascl2 and Dlx3. Each of these targets, when ectopically expressed, was sufficient to block oligodendrocyte development through suppression of the key oligodendrocyte regulator Sox10. Chemical screening revealed that inhibition of MEK/ERK signaling overcame the HIF1a-mediated block in oligodendrocyte generation by restoring Sox10 expression without impacting canonical HIF1a activity. Collectively this work defines the mechanism by which chronic HIF1a suppresses oligodendrocyte formation. More broadly, we establish that cell-type-specific HIF1a targets, independent of the canonical hypoxia response, perturb cell function and drive disease in chronic hypoxia.
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