1516     Poster      Cat: Molecular cardiology, Basic research

MIR-210 SUPPRESSES GLUCOCORTICOID RECEPTOR IN RAT CARDIOMYOCYTES IN RESPONSE TO FETAL HYPOXIA 
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Objective: To determine the role of hypoxia-induced micro-RNA (miR)-210 in the regulation of glucocorticoid receptor (GR) in rat cardiomyocytes during fetal hypoxia.
Background: Studies by our lab and others have demonstrated that fetal hypoxia is a major contributor to fetal programming of adult heart disease, and that glucocorticoids play a cardioprotective role in adult rat ischemia/reperfusion injury. However, little is known concerning the mechanisms by which fetal hypoxia influences glucocorticoid signaling. miR-210 is a well-established hypoxia-sensitive miR that has been shown to modulate cardiomyocyte responses to hypoxia. The role of miR-210 in the regulation of GR remains undetermined.
Methods: Cardiomyocytes were isolated from fetal (E21) rats and cultured under normoxia (21% O2) or hypoxia (1% O2) for 24-48 hours. GR and nuclear HIF-1 alpha protein and GR mRNA expression were measured using Western blot and qPCR, respectively. miR-210 expression, measured using miScript qPCR, and GR protein levels were determined in the presence or absence of a HIF-1 alpha inhibitor 2-methoxyestradiol (2ME). miR-210-mediated suppression of GR expression was detected using a luciferase reporter assay. The miR-210 LNA-antimiR hsa-miR-210-3p was used to confirm a causative role for miR-210 in the regulation of GR expression.
Results and Conclusions: Fetal cardiomyocytes exposed to hypoxia had significantly lower GR protein, but not mRNA, expression. Nuclear HIF-1 alpha protein and miR-210 levels were significantly increased in response to hypoxia; these effects were abrogated by exposure to 2ME during hypoxia. miR-210 mimics suppressed GR expression through interaction with the 3’ UTR of GR mRNA. Finally, hypoxia-induced reductions in GR were reversed by treatment with miR-210 inhibitors during hypoxic insult. These results indicate that a HIF-1 alpha-mediated increase in miR-210 plays a key role in hypoxia-induced reductions in GR expression in cardiomyocytes.
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