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Molecular Mechanism of the Role of Hypoxia/Reoxygenation in Matrix Metalloproteinase-2 Expression in Endothelial Cells
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proliferator-activated receptors ; Activating transcription factor 3
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Vascular endothelial cells (ECs), which form the inner coating of the blood vessel wall, are central participants in the response to ischemic and
ensuing reperfusion processes involved in many diseases, including cardiac infarction, atherosclerosis, stroke, and tumor metastasis. Hypoxia and
reoxygenation are the main constituents of ischemia/reperfusion conditions. An important consequence of the events of EC ischemia/reperfusion or
hypoxia/reoxygenation is angiogenesis, which involves regulation of a number of signaling events and genes, including matrix metalloproteinase-2
(MMP-2), whose product functions as a proteinase to degrade the extracellular matrix components surrounding the endothelium. However, the roles
of hypoxia/reoxygenation in MMP-2 expression in ECs and their functional modulations remain unclear. Our previous studies have demonstrated
that hypoxia can induce the activation of extracellular signal-regulated kinase (ERK) and expression of early growth response-1 (Egr-1) in ECs. Our
recent studies further demonstrated that hypoxic condition can induce activation of c-Jun-NH2-terminal kinase (JNK), which may subsequently
induce the expression of activating transcription factor 3 (ATF3) in ECs. This hypoxia-induced ATF3 expression was mediated by nitric oxide (NO).
Moreover, our recent study has demonstrated that NO can inhibit the MMP-2 expression via the induction of ATF3 in ECs. These preliminary results
suggest a role played by hypoxia in modulating signaling and gene expression in ECs. Thus, the aim of this proposed project is to utilize
comprehensive and systemic approaches to elucidate the role of hypoxia/reoxygenation in MMP-2 expression in ECs and their functional
modulations. The detailed molecular mechanisms, such as those related to integrins, Src, ERK, JNK, p38 mitogen-activated protein kinase (MAPK),
phosphatidylinositol 3-kinase (PI3K)/Akt, NO, and reactive oxygen species (ROS), will be evaluated to elucidate if these signaling pathways are
involved in the hypoxia/reoxygenation-mediated MMP-2 expression in ECs. In addition, specific agonists and antagonist of different isoforms of
peroxisome proliferator-activated receptors (PPARs: PPAR-a, -9, -y) will be used to investigate whether the hypoxia/reoxygenation-modulation of
MMP-2 expression in ECs is mediated by the PPAR-related signaling pathways. The proposed work will help to clarify the detailed mechanisms of
EC responses to hypoxia and reoxygenation conditions, in terms of signaling induction, gene expression, and cellular function. This better
understanding of the detailed mechanisms of EC responses to hypoxia/reoxygenation will provide us new insight into the therapeutic strategies for
the treatment of hypoxia/reoxygenation-induced vascular injuries that are frequently encountered in patients suffering from cardiovascular diseases

such as myocardial ischemia and stroke.



