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Theory and experiment on directional accuracy in collective chemotaxis of
eukaryotic cells
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We constructed a mathematical model to investigate how populations of
self-propelled elements, including cells migrating around on the substrate, behave with comparing
the results with experimental observations. Furthermore, we apply this model to study
spontaneously-emerging population behaviors of migrating cells and their responses to external
stimuli. In particular, the study on the case with a kind of intercellular communications called
contact inhibition of locomotion revealed that, when the cells are performing this communication,
migration directions of the cells naturally aligns with each other, and that such cell population
can much more accurately respond to external stimuli than when the cells are isolated each other.
These results have been published in a peer-reviewed journal.

We also performed a migration assay of HL60 cells, and dynamic clusters have been observed. Computer
simulations based on the above model have partially succeeded in reproducing it.
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