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Elucidating the molecular mechanism of mechanotransduction in
blood vessels and its application to vascular diseases

Blood vessels are constantly exposed to the mechanical stress caused by the cyclic pumping of the heart. However: 1) how vascular
cells (endothelial cells, smooth muscle cells, and fibroblasts) sense stress and convert it to biochemical signals, 2) whether anatomically
different vascular systems have distinct mechanotransduction pathways, 3) how damaged/aged extracellular matrix affects
intracellular signaling pathways, are largely unknown. We utilize mouse models of cardiovascular diseases such as aortic aneurysm,
aortic dissection, and mechanical injury and combine in vitro stretch assay, flow chamber, live imaging, and genome editing to
elucidate the molecular mechanism of mechanotransduction in the vessel wall. We are currently collaborating with bioengineering,
biomaterial, and clinical laboratories.
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Molecular dissection of mechanotransduction in normal (left) and aneurysmal Label-free imaging of the aorta.

wall (right). The mechanosensitive transcription factor, Egr1, activates the
angiotensin Il signaling pathway and induces upregulation of Thbs1 in the
aneurysm wall.



