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Abstract: Objective To study the influence of cell-extracellular matrix (ECM) adhesion on migration of tumor
cells regulated by ECM stiffness. Methods The cellular Potts model ( CPM) was established to simulate tumor
cell growth and cellular immune feedback system. The effects from mechanical behavior of cells on cell-ECM
adhesion were observed, and the migration of tumor cells under different ECM was analyzed. Results The ECM
stiffness could influence the migration rate of tumor cells. The change of ECM stiffness regulated the adhesion
force between cells and ECM, and the change of adhesion force would influence the migration rate of cells.
Conclusions The migration and distribution patterns of cells are closely related to the adhesion and stiffness of
ECM. The increase in ECM stiffness can effectively promote the migration rate of tumor cells, and the further
increase in ECM stiffness inhibits the migration of tumor cells. These findings may further reveal dynamic changes
of ECM, adhesion and mechanical performance of tumor cell migration.
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Fig. 1 Flow chart of tumor cell migration

affected by matrix stiffness
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Fig.2 Time-lapse images of the developed model

(a) Vertical view, (b) Side view, (c) left view
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Fig.4 Variation of ECM stiffness and its relationship with adhesion molecule concentration

(a) Matrix stiffness variation, (b) Relationship between matrix stiffness and adhesion molecular
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