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A novel mechanism of collective migration of cohesive cells embedded in 3D space
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In early development of multicellular organisms, wound healing, and cancer
metastasis, cells collectively migrate in three-dimensional tissues, in which cells are confined by
a dense extracellular matrix or tightly adhering cells. To clarify the mechanisms of these cell
migrations is important not only for natural science but also for medical science. In this study, we

approached this problem from a mechanical point of view. By using a cellular vertex model, where
forces within the cells are appropriately described, we showed that when cells have polarity and
change the strength of contraction force and adhesion force on the cell surface depending on the
relative position of the cell surface with respect to the cell center, then the cell surface flows
from front to rear. That flow induces cell movement even when cells are adhered to each other to
form a cluster. This finding can significantly contribute to our understanding of collective cell
migration observed in real experiments.
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