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Mechanisms of electric axon guidance: regulation of integrin activities by cell
surface calcium
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In the embryonic retina, an electric field (EF) exists and this EF converges
on the future optic disc. Retinal ganglion cell axons are directed by the EF toward the optic disc
(Yamashita, 2013). My previous study (18K06857) showed that integrin and the extracellular Ca2+ are
crucial for electric axon guidance. The present study demonstrated that the extracellular Ca2+ is
asymmetrically distributed on the surface of an axon in an EF. Since integrin activities are less
inhibited by the extracellular Ca2+ on the cathodal side, the less inhibition of integrin leads to
more stabilization of microtubules on the cathodal side. The asymmetric microtubule stabilization
steers the axon toward the cathode as an axon turns to the direction of stabilized microtubules.
The present study proposes an integrin-mediated electric axon steering model, which involves
directional Ca2+ movements and asymmetric microtubule stabilization.
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