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Mechanics of brain development: elasticity, residual tissue stress, and
mechanosensing
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When circumferential continuity of the midembryonic cerbral wall was reduced

to a degree to leave only a cube-like structure, such cubes observed in culture medium
spontaneously changed their overall shapes in 30~60 min, showing the bulging of the neuronal zones
to the lateral direction, which was coupled with the thinning of the entire wall. These results
indicate that pressure-relieving recoil of the intramural neurons lateral to and beyond the slice
edges upon surgery always resulted in thinning of the neuronal layers and shortening of neural
progenitor cells along the apicobasal axis. It is therefore suggested that in vivo neurons, packed
in a manner compressed centripetally parallel to the wall surfaces (along the circumferential plane
including the anterior-posterior and dorsoventral axes), use their counteractingly expansive
property to orthogonally (thus apicobasally) stratify themselves to thicken the wall. The wall is
therefore under self-tightening for mechanical stability.
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