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Conversion in the role of netrin-1 from axon outgrowth to de novo formation of axon
branches in developing cerebral cortical neurons

Matsumoto, Hideko
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A multifunctional axon guidance cue netrin-1 elicits axon outgrowth via one of
its receptors DCC (deleted in colorectal cancer) in several types of neurons, including cerebral cortical
neurons of embryonic mice. However, we and others have observed de novo formation of axon branches
induced by netrin-1 in cortical culture of neonatal hamsters. These findings suggested the possibility
that netrin-1 function might alter during development, which we here investigated using mouse primary
culture. Imaging analysis showed netrin-1-induced outgrowth in embryonic day (E) 14 axons and
netrin-1-induced branching in E16 axons, suggesting conversion in the role of netrin-1 in cortical axons
during development, from outgrowth to branching. Netrin-1-induced filopodial protrusions preceding branch
formation were visualized on the shafts of E16 axons by atmospheric scanning electron microscopy.
Function-blocking experiment suggested DCC contribution not only to axon outgrowth but branching.
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