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Abstract

Cell motility is mainly caused by actin protrusion and myosin contraction. Here,
we propose a model based on the phase-field method and focus on F-actin and myosin
dynamic. We use several equations to describe each contribution of these proteins respec-
tively. Cell location ¢, density of F-actin p , density of myosin p,,, and signal molecular d
are evolve with time. ¢ is a position marker which value between 0 to 1, 0 is defined as the
outside of a cell, similarly, 1 is defined as inside of a cell. The magnitude of the protrusion
and contraction force depends on the concentration of F-actin and myosin, where, signal
molecular determine the position F-actin polymerization. To test our model, we apply
it to thermotaxis of Dictyostelium discoideum. They live and grow in the mulch on the
forest floor and feed on bacteria. At daytime, the soil surface is warmer than the subsur-
face mulch, and hence the Dictyostelium discoideum is directed by positive thermotaxis
towards the surface. At night, the soil surface is cooler than the subsurface mulch, they
still move upwards, this time due to negative thermotaxis. They always tend to migrate
towards the soil surface, thus ensuring good conditions for spore dispersal. To decide ther-

motaxis is positive or negative, we define a cell local temperature and critical temperature.
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When the cell local temperature is higher than the critical temperature, the cell displays

positive thermotaxis. On the contrary, the cell shows negative thermotaxis. At the same

time, our model is driven by temperature gradient, the higher the temperature gradient,

the easier the polarization of F-actin. We propose a stable model and also well implement

thermotaxis of Dictyostelium discoideum. Due to the stability, we could easily extend our

model to more complex conditions in the future.

Keywords: Phase-field method, Cell migration, Cell mechanics, Phase-field model
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R - FABHETEREN IR R o SR, T 2
B2 AN R o Rlice, B g o B R AT pp BT p, WETHE R TR -
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