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I VA S 4 FGF8 Signaling Regulates Growth of Midbrain Dopaminergic Axons by
Inducing Semaphorin 3F
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Accumulating evidence indicates that organizing centers controlling the dorsoventral (DV) polarization of the
neural tube, the roof plate and the floor plate, play crucial roles in axon guidance along the DV axis. However,
the role of organizing centers regulating the rostrocaudal (RC) polarization in axon guidance along the RC axis
remains poorly understood. Here, I show that the rostrally directed growth of axons from midbrain
dopaminergic neurons (mDANSs) is under the control of fibroblast growth factor 8 (FGFS8), an organizing molecule
expressed at the midbrain-hindbrain boundary. FGF8-soaked beads placed in the diencephalon repelled mDAN
axons and induced the expression of semaphorin 3F (sema3F). sema3F was expressed in the region not
occupied by mDAN axons and its receptor neuropilin-2 (nrp2) was expressed by mDANs. mDAN axonal growth
was inhibited by sema3F in vitro and the removal of nrp-2 by gene targeting caused caudal growth of mDAN
axons. These results indicate that sema3F, likely induced by FGF8, regulates the growth polarity of mDAN

axons along the RC axis.
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