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To elucidate the mechanisms of mechano-transduction for the cardiac lumen
morphogenesis

FUKUI, Hajime

3,200,000

Cardiac lumen is constituted by endocardial cells. Endocardial cells are
constantly sensed physical stress, such as pulsation and blood flow. In this project, we applied
zebrafish embryos and performed both biological and biophysical approaches to accurately define the
mechanical response in the heart.

We first found that (1) forces-dependent signal is triggered from the cardiac luminal side in
endocardial cells. Next, (2) we developed a magnetic manipulation method into the cardiac lumen and
then found that the properties of tangential stress (e.g. shear stress), not vertical stress, are a
main regulator for the mechanical signal in endocardial cells. We also discovered that (3)
intracellular signals are activated in endocardial cells in response to bidirectional blood flow.
Further investigation will allow us to define the force effects that occur within the cardiac lumen.
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