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A mathematical model for distribution of bacterial cells biased by chemotaxis
and its validation through comparison with observation
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Microorganisms in nature distribute inhomogeneously. This partially depends

on the chemotaxis, in which they sense attractant chemicals and migrate towards the favorite
direction. Bacteria, the simplest creature exhibiting the chemotaxis, change their direction
randomly. During the motion, a bacterial cell sense attractant chemical concentrations at two
spatially different points at two times and judge whether it has approached a favorable environment
or not. This process includes data comparison at two times and causes a finite time delay. We have
developed a mathematical model for the existence probability of bacterial cells migrating around a
chemical attractant. Moreover, we have observed Salmonella cells’ distributions around a tip of a
capillary which contains serine. Comparing the calculated and observed results, we have examined
the strength of chemotaxis of bacterial cells.
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