HIF1α Induction of MicroRNA Expression in the Regulation of Steroidogenesis Under Acute Hypoxic Stress in vitro and in vivo
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Inappropriately low pO2, or hypoxia, has a profound effect on normal cellular functions. Hypoxia has been described to strongly influence steroid production at multiple levels. However, the precise molecular mechanisms by which hypoxia-inducible factor 1α (HIF1α) controls steroid biosynthesis remain poorly understood. MicroRNAs are potent post-transcriptional regulators of gene expression with repressive function on specific target genes. MicroRNA mediation of HIF1α regulation of steroidogenesis has been suggested. In the current study, the regulatory impact of acute hypoxia on HIF1α-dependent microRNA expression and steroid production was examined in several experimental models. Importantly, our results describe a key role of HIF1α in regulating a specific set of microRNAs with repressive function on the expression of key steroidogenic enzymes. Specifically, exposure of Y1 cells and ex vivo cultured adrenal glands to acute hypoxia induced the expression of these microRNAs, which subsequently repressed the transcription of a set of key steroidogenic enzymes, resulting in the inhibition of the corresponding steroids. Our in vivo acute hypoxia studies in mice deficient for HIF1α in the adrenal cortex showed that the induction of the microRNAs was primarily dependent on HIF1α. However, in vivo, the inhibitory function of microRNAs is counteracted by another HIF1α-dependent mechanism that enhances steroidogenesis in a time-dependent manner. These results further expand our understanding of how HIF1α regulates steroidogenesis across different model complexities and may be useful in the development of novel therapies for steroid-related disorders.   

