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Modeling cell – extracellular matrix mechanical interactions dur-
ing in vitro network formation DAPHNE MANOUSSAKI, Vanderbilt Univer-
sity — During the formation of vascular networks in vitro, endothelial cells exert
traction forces onto the extracellular matrix (ECM), changing both the density and
the orientation distribution of ECM fibers. ECM strain, in turn, affects cell mi-
gration. We study the effect of mechanical cell-ECM interactions on cell migration
and cell distribution assuming a continuum description for the cells and the ECM.
The theory assumes that the ECM is a viscoelastic material which deforms under
cellular traction, and that resulting ECM strain influences cell movement. Numer-
ical simulations predict that under certain mechanical conditions, cell traction can
reorganize the cells and associated ECM into a network that compares well with the
vascular networks that arise in vitro. I discuss the potential role of cell mechanical
forces and ECM mechanical behavior on cell migration, and compare results with
in vitro studies.
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