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MicroRNA MIR146A regulates osteogenic differentiation in human mesenchymal stem cells
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hromatin remodeling influences the differentiation of stem cells. Histone methyltransferase enhancer of zeste homolog 2

(EZH2) and histone demethylase jumonji domain containing 3 (JMJD3; KDM6B) modulate levels of histone H3 lysine 27
trimethylation (H3K27me3) that impact chromatin, but the regulation of these epigenetic modulators in stem cells is poorly
defined. The precise mechanisms that control the expression of EZH2 and JMJD3 during stem cell differentiation are not clear.
Using the osteogenic differentiation of human mesenchymal stem cells (hMSCs) as a model system, we identified microRNA
MIR146A to be a negative regulator of JMJD3. hMSC differentiation toward osteoblasts increased JMJD3 expression but
decreased H3K27me3 and MIR146A levels. Overexpression of MIR146A in differentiating hMSCs downregulated J]MJD3 and
osteogenic marker runt-related transcription factor 2 (RUNX2), but upregulated H3K27me3. We hypothesize that MIR146A
inhibits JMJD3 in uncommitted, multipotent hMSCs to prevent the initiation of key chromatin remodeling events that occur
during osteogenic differentiation. Modulating MIR146A expression in hMSCs could optimize their therapeutic potential by
influencing the long-term maintenance of multipotency and by directing their differentiation in the osteoblastic lineage.
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