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Molecular and dynamic basis of axon guidance by mechanical stimulation

Kengaku, MIneko

5,000,000

We sought to identify a novel mechanism of axon guidance by mechanical
properties of the developing brain tissue. Using nanoimprint lithography, we developed culture
substrates with various line & space patterns and observed the growth of primary hippocampal and
cerebellar neurons. We found that hippocampal neurons extend the axon perpendicularly to the narrow
lines below 200 nm, while it runs along the thicker lines, indicating that axonal growth is
influenced by the shape of extracellular substrates. Traction force microscopy revealed the
generation of centripetal force at the periphery of extending growth cones. In contrast, actin
fibers form random meshwork in the growth cones independently of the growth orientation as observed
by scanning electron microscopy. Ongoing efforts to improve the patterned substrates with novel
smart materials will clarify dynamic force generation during the oriented axonal elongation by
confocal and TIRF microscopy.
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