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Elucidation of signal pathways that mechanically regulate direction-dependent
collective cell motion essential for forebrain morphogenesis

Ohtsuka, Daisuke
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Our previous studies have revealed that anisotropic tissue elongation by
directional cell rearrangement is important for forebrain morphogenesis. Then, how are these
directions determined? The purpose of this research is to clarify this. As a factor that determines
the directionality, we hypothesized that SHH, which is a morphogen, and tissue stress derived from
organ shape might be involved in the directionality determination. To verify this, we artificially
applied an external force to tissue pieces taken from a developing neural tube. As a result, the
tissue was elongated in the direction perpendicular to the external force through cell
rearrangement. On the other hand, in the presence of SHH inhibitor, these responses did not appear
and the tissue was hardly deformed. Taken together, we can conclude that SHH confers mechanical
response on cells.
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Daisuke Ohtsuka, Yoshihiro Morishita

Failure of directional cell rearrangement due to loss of stress-response ability causes cyclopia-like morphological anomaly
in SHH-deficient embryo
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Quantitative analysis of tissue and cellular dynamics during optic vesicle formation
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