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Reconstruction of chemotaxis model of bacteria by observing the flagellar
movement and prediction of the collective movement
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In order to accuratel¥ predict the bacterial accumulation toward the
attractant, the swimming movement of the single bacterial cell was measured in the presence of the
concentration gradient of the attractant. A) It was found that the turning angle of Salmonella,
which is a peritrichous bacterium, is smaller when approaching the attractant than when moving away.
Analysis using a biased random walk model revealed that this difference in turning angle greatly
contributes to the accumulation. B) By scanning the objective lens at high speed using a piezo
element, three-dimensional measurement of the swimming trajectory of bacteria was performed, and the
turning angle and swimming speed were accurately measured. C) We clarified the difference in the
degree of accumulation in attractants due to the difference in swimming manner between monotrichous
and peritrichous bacteria.
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