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Colloquium

Institute Colloquium: Geometric and mechanical
material constraints guide: collective

Joachim Spatz
Max Planck Institute

Host:

The collective migration of cells is fundamental to epithelial biology. One of the hallmarks of collective
behavior in migrating cohesive epithelial cell sheets is the emergence of so called leader cells. These cells
exhibit a distinct morphology with a large and highly active lamellipodium. Although it is generally
accepted that they play a crucial part in collective migration, the environmental and biophysical factors
that regulate their formation remain unknown.

Here we discuss that a geometry - based cue imposed by the matrix environment like local curvature of
the collective s perimeter is capable of triggering leader cell formation and promoting enhanced motility
at defined positions. Remarkably, the extent of this effect scales with the magnitude of the curvature.
Cytoskeletal tension was found to be important for geometry induced leader cell formation, as cells
treated with tension reducing agents appeared less sensitive to local curvature. Accordingly, traction
force microscopy revealed an increased level of shear stress at highly curved positions even before the
cell migration had actually started, indicating the presence of a collective polarization induced by the
geometry of the confinement.

Together our findings suggest that high curvature leads to locally increased stress accumulation,
mediated via cell - substrate interaction as well as via cytoskeleton tension. The stress accumulation in
turn enhances the probability of leader cell formation as well as cell motility. This work defines the
importance of geometric cue such as local curvature in the collective migration dynamics of epithelial
cells and thus shows implications for the material and biophysical regulation of epithelium during wound
healing, embryonic development, and oncogenesis.
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This invitation is valid as a ticket for the ISTA Shuttle from and to Heiligenstadt Station.
Please find a schedule of the ISTA Shuttle on our webpage:

https://ista.ac.at/en/campus/how-to-get-here/ The ISTA Shuttle bus is marked ISTA Shuttle
(#142) and has the Institute Logo printed on the side.
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