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The cell is represented by a sphere with radius r(c)
surrounded by a fluid membrane with thickness h(c). The
cell is pinned to the solid substrate by a sticky spherical

particle at its apical boundary. The membrane of this system
is separated into a three-layer region, an apical layer, an

intermediate layer, and a basal layer, where the apical layer
makes contact with the substrate. The cell is imposed with a

thermal energy ε which is set to balance its interaction
energy with the substrate. We find that if the cell is in its

equilibrium position, i.e., at the energy minimum at r(c) = 0,
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a high adsorption energy gradient is formed at the basal
region, while a low adsorption is formed at the apical region.

As a result, a region with a very low adhesion energy
develops at the contact region between the cell and the
membrane, while a region with a very high adsorption

energy develops at the cell surface. To the cell surface, we
set a positive adhesion energy, while a negative adhesion

energy is set to the region between the cell and the
membrane. We find that the distribution of the cell adhesion
energy can be dependent on both r(c) and the cell thermal

energy. When the cell thermal energy is increased, the
distribution of the adhesion energy becomes more
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