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Objectives:  The aim of this study was to characterize the role that the miR-146a-Plk2 network plays in regulating lin- BMCs apoptosis, senescence and self renewal in angiogenesis and cardiac repair. 
Background:  Lineage negative bone marrow cells (lin-BMCs) mediate vascular repair. Aging-associated apoptosis and senescence result in reduced number and functionality of lin-BMCs impairing their pro-repair capacity.  The molecular mechanisms underlying lin-BMCs apoptosis and senescence are poorly understood. MicroRNAs (miRNAs) regulate many important biological processes. The identification of miRNA-mRNA networks that modulate the health and functionality of lin- BMCs is a critical step in understanding the process of vascular repair.
Methods: Lin- BMCs were isolated from young (3-week-old) wild type (WT), young apoE-/- , aged WT (29-month-old) and aged apoE-/- (12 month-old) C57BL/6 mice. Global miRNA and gene expression profiling were analyzed.

Results: Transcriptome analysis in lin- BMCs isolated from young and aged wild type (wt) and apoE-/- mice showed a significant aging-associated increase in miR-146a expression.  Plk2 is predicted to be a miR-146a target and Plk2 expression is inversely correlated with miR-146a levels.  Luciferase reporter assays confirmed Plk2 as a direct target of miR-146a.  MiR-146a overexpression in young lin-BMCs inhibited Plk2 expression resulting in increased senescence and apoptosis in vitro, as well as, impaired angiogenic capacity in vitro and in vivo.  Conversely, suppression of miR-146a in aged lin-BMCs increased Plk2 expression, rejuvenated lin-BMCs, resulting in decreased senescence and apoptosis, leading to improved angiogenesis in vitro and in vivo. Conclusions: 1) miR-146a regulates lin-BMCs apoptosis and senescence by suppressing Plk2 expression; and 2) modulation of miR-146a or its target Plk2 may represent a potential therapeutic intervention to improve lin-BMCs-mediated angiogenesis and vascular repair.  

