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In this study we apply a coupled bio-mechano-chemical model for the analysis of the re-
sponse of a cell layered on a grooved substrate. A model predicting the time evolution of
stress fibres is coupled with a signal generation model [1, 2, 3, 4]. The model consists of
two submodels: a model for the stress fibres growth and evolution, and a model for signal
generation. The stress fibres model includes their formation in the presence of Ca2+ ions
released from the endoplasmic reticulum, and their dissociation in the presence of the neg-
ative strain rates caused by contraction of the cytoskeleton. The signal generation model
combines the release of inositol 1,4,5-triphosphate (IP3) upon perturbation of integrins
equilibrium, and the aperture of Ca2+ channels when IP3 interacts with its receptor on
the endoplasmic reticulum. The two biochemical models are coupled enforcing mechani-
cal equilibrium between the forces generated by the stress fibres and the reaction of the
focal adhesions, linking the extra cellular matrix to the substrate. The model provides
means to interpret the dynamics of the interaction between the cell and the grooves, and
can justify, many cell behaviours. It predicts the clustering of focal adhesions in the pres-
ence of grooves or asperity of the substrate, and relates them to the deformation of the
integrins-ligands bond [5]. Also we show that the predicted orientation of the stress fibres,
as a function of the grooves width is in good agreement with experimental observations
described in the literature [6].
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