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Abstract
Cancer invasion through dense extracellular matrices (ECMs) is mediated by matrix metalloproteinases

(MMPs) which degrade the ECM thereby creating paths for migration. Localized degradation by MMPs is

mediated by invasive structures called invadopodia. However, how such localized degradation at invadopodia

can create tracks amenable for cell invasion remains unknown. Also, it remains unclear if, in addition to

mediating ECM degradation, MMPs play additional function in regulating the invasive phenotype of cancer

cells is also not clear. Here, we address these questions by first studying the dependence of invadopodia activity

on ECM properties, determining the role of membrane-bound versus soluble MMPs in mediating ECM

degradation, and then probing the function of MMPs in regulating biophysical properties of cancer cells

relevant to invasion. Our results suggest that cancer cells tune MMP secretion rate and inter-invadopodia

spacing for creating wide pores conducive for invasion, with bulk of the degradation mediated by soluble

MMPs. Further, we show that MMP catalytic activity regulates cell spreading, motility, contractility and cortical

stiffness of highly invasive cancer cells by stabilizing integrins at the membrane and activating focal adhesion

kinase. MMP inhibition causes a transition to a rounded amoeboidal phenotype through a combination of

cytoskeletal disassembly-induced cell softening, and nuclear softening through increased phosphorylation of

lamin A/C. Together, our results reveal an integrin mediated crosstalk between MMPs and the actomyosin

cytoskeleton that enables invasion plasticity, i.e., switch from protease-dependent mesenchymal mode of

migration to protease-independent amoeboidal mode of migration, by altering cell and nuclear properties.
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