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Title : Strategies for Chemotaxis of Amoeboid Cells
Abstract :Chemotactic behaviors in eukaryotic cellsanimal cells are widely known phenomena.
Though a straight motion toward the chemical source can be observed in chemotaxis, cells do not
necessarily move in a straight way but often move in fluctuated zigzag ways. For understanding such
variety of behaviors, we build a simple model for chemotactic eukaryotic cells, which describes
changes in cell shape on the two-dimensional plane by considering a cell membrane, actin filaments
embedded in the membrane, and an intracellular control factor. We also introduce three models of
environment around cells: (a) simple chemical gradient, in which the chemical guidance (chemotactic
signal) spreads everywhere in a two-dimensional field with a uniform gradient; (b) flipping chemical
gradient, with which the uniform gradient is reversed at a moment everywhere in the space; and (c) a
maze around a chemical source, in which maze-like walls separate the source and cells to block cell’s
locomotion. Some parts in those walls permeate the chemical guidance to confuse cells. The simulated
results show that in the case (a) cell’s behavior is most efficient when the cell takes a crescent shape
like “keratocyte” and moves in a straight way. In contrast, in cases of (b) and (c) the behavior is
efficient when the cell takes a typical amoeboid-like shape and moves in zigzag ways. These results
suggest that the fluctuated zigzag locomotion of amoeboid cell has an advantage in some “complex”
environment.
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