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The role of Netrin-1 from the ventricular zone in commissural axon guidance
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Based on his observations of commissural axon (CA) growth towards the
ventral midline (VM), Ramon y Cajal proposed the ‘ chemotropic theory’ , attraction of developing
axons by a long-range diffusible cue from their targets. Netrin-1 (Ntnl) emanating from the floor
plate (FP) has been assumed as the chemoattractant. However, Ntnl i1s expressed in the ventricular
zone (VZ), in addition to the FP, raising a possibility that Ntnl of extra-FP origin guides CAs to
the WM. In this study, we generated Ntnl FP conditional mutant (NtnlFP-Ko) and VZ conditional
mutant mice (NtnlvZ-Ko). If Ntnl acts CAs as the chemoattractant, CA guidance should be disrupted
in NtnlFP-Ko mice. Contrary to this prediction, deletion of Ntnl from the VZ highly disrupted CA
guidance, whereas deletion of Ntnl from the FP had little impact on it. Our results fail to support

the chemotropic theory, rather suggest a novel mechanism that VZ-derived Ntnl directs CAs to the VM
by its local actions.
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