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Animal cells crawl on flat surfaces using lamellipodium – dynamic network of actin polymers and 
myosin motors enveloped by the cell membrane. Steady motility of keratocytes is well 
understood, however, explanation of polarization and motility initiation remains elusive. I will 
present simulations of a 2D model of viscous contractile actin-myosin network with free 
boundary that, coupled with experimental data, suggests that stick-slip nonlinear adhesion is the 
key to understanding polarization of the keratocyte cells. On the other hand, epithelial IAR-2 
cells polarize better if myosin is inhibited, and combined experiment and theory point out that 
competition of protruding and contracting actin network coupled with cell movement is the key 
to the polarization. Furthermore, we found that cells polarize very fast in electric field, with local 
protrusions and retractions coalescing rapidly into coherent cell front and rear. I will discuss 
implications of these finding for cell polarization mechanisms. 
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