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Quantification of bacterial chemotaxis by use of observation of collective
motion of cells and mathematical model based on individual behavior
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Accumulation of bacterial cells around several amino acids and swimming
motion of individual cell were observed. Two strains of cells were used: One of them is Salmonella
typhimurium, SJW1103, which is peritrichous, and the other is Vibrio alginolyticus, YM4,
monotrichous. 1) Salmonella cells accumulate more around aspartic acid than around L-serine. 2)
Vibrio cells accumulate more around L-serine than around glycine, leucine, alanine. 3) Chemotaxis
had been thought to be caused by suppression of tumbles. However, we found that biased
reorientation is another cause of chemotaxis. In Salmonella cells, chemotaxis occurs mainly due to
the biased reorientation. 4) Numerical simulation including mathematical model for individual
behavior of each cell revealed that the difference in individual motion between Salmonella
(peritrichous) and Vibrio (monotrichous) produces the difference in number density distribution of
cells around an attractant chemical.
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