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

Blood vessels are constantly exposed to the mechanical stress caused by cyclic pumping of the heart. The
extracellular matrix (ECM) is fundamental to cellular and tissue structural integrity and mechanical cues
that influence diverse biological functions. However, how vascular cells (ECs, SMCs, and fibroblasts) sense
the stress and convert to biochemical sighals and how ECM modulates these processes are largely
unknown. We generate mouse models of cardiovascular diseases such as aortic aneurysms and age-related
stiff vessels and try to elucidate the molecular mechanism of mechanotransduction by using cutting-edge
techniques Iin genetic engineering and cellular & molecular biology. We intensively collaborate with
laboratories of bioengineering, label-free imaging, and biomaterials.
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Generation of a mouse model with defective extracellular
matrix and searching for a novel therapeutic strategy

Elucidating the molecular mechanism of mechanotransduction

In blood vessels and its application to vascular diseases
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Elucidating the functional properties of
mesenchymal stem cells during homeostasis
and disease

Elucidating the mechanism of tissue regeneration
and aging

Relationship between ECM and bone/cartilage homeostasis
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J - By identifying the drivers and effectors of stem cell dysfunction,

we aim at targeting various diseases and aging at the stem cell level.
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