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Analysis of the axon collateral branch formation mechanism using an inducible gene e
xpression technique in corticospinal tract and pontine nuclei
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Corticospinal tract is a major subcortical output from the neocortex. During the d
evelopment of corticospinal tract, axon collaterals protrude from their main shaft toward the various nucl
ei. Axon collaterals are thought to have an important role in the coordination of neural activities. Howev
er, molecular mechanisms by which axon collaterals are induced are mostly unknown. To obtain the molecules

responsible for the induction of axon collaterals, we performed microarray analyses on the target of axon
collaterals, and got some candidates. We also obtained the candidates of the receptor that responds to th
e signals from the target of axon collaterals. Knockdown of some candidate receptors in the corticospinal
neurons showed inhibition or promotion of axon collateralization. To analyze the candidate molecules, we d
eveloped the analysis method enabling us manipulation of the gene expression and observation of the microt
ubule dynamics in the corticospinal tract and the pons.
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