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Models of in vitro collective cell migration
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Cohesive cells bordered by an empty space migrate collectively and fill
the void. Biophysical modeling of in vitro experiments allows to identify
the force generation mechanisms responsible for the collective migration
of cell monolayers in simple geometries.

We find that the epithelization of circular open patches of moderate
radius is driven by lamellipodial protrusions assembled by border cells. To
model migration assays performed over durations longer than a typical
cell cycle, we take into account the interplay between cell division and
tissue rheology.
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Introduction to active soft matter physics
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Soft matter physics studies condensed materials whose interaction energies
are of the same order as the thermal energy. An inspection of the relevant
orders of magnitude shows that living cells and tissues are, indeed, soft.
They are also driven, non-equilibrium systems: the quantitative study of the
biomechanical properties of cells and tissues therefore belongs to the
blossoming field of soft active matter (see [1,2,3] for recent reviews).

In these lectures, I will introduce through examples some of the concepts

and tools of the field of active soft matter, and address in particular the

following questions:

- how non-equilibrium polymers contribute to cytoskeletal mechanics

- how molecular motors contribute to force generation in living cells, and
help explain features of cell contractility and cell motility

- how cell contractility, cell division and cell death impact the rheology
and dynamics of living tissues.
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1143-1189 (2013)

[3] Physics of adherent cells; U.S. Schwarz and S.A. Safran; Rev. Mod. Phys. 85 1327—
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