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Collective migration of epithelial cells: a fundamental mechanics of
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During the morphogenesis of multicellular organisms, the embryo is covered
by an epithelial cell sheet and this cell sheet spontaneously bends, elongates and moves. These
behaviors of the epithelial sheet are a driving force of morphogenesis. It is thus very important to

know how the epithelial sheet achieves these spontaneous movements. While the mechanisms of bending
and elongation of epithelial sheet have been relatively well understood, that of unidirectional
movement of epithelial sheet has not been clarified yet. In this study, by using a mathematical
model called the 3D vertex model that can describe the dynamics of epithelial sheet at the cellular
level, we demonstrated that directional dependent contraction forces acting on the cell boundaries
near the apical side induce unidirectional movement of epithelial cells. Theoretical expectations
and data that can be used to experimentally check whether this scenario is true or not were also
provided.
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