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Many swimming microorganisms respond to mechanical stimuli such as gravity and fluid flow, and
show collective motion in relation to gravity and flow. In this study, I tried to establish minimal
experimental and computational models to clarify mechanical and physiological features of such
responses, using a unicellular alga Chlamydomonas reinhardtii. C. reinhardtii is a model organism
for studying eukaryotic flagella and in recent years, also an experimental model of puller-type
microswimmer. With its nearly spherical cell body, C. reinhardtii is easy to model mathematically.

I arranged experimental systems for genetic analysis and vertical (side-view) observation of
motility, which had been unavailable in my affiliation. Further analyses were done with cooperation
of other institutions. Our results supported the previous observation that individual swimming
characteristics affect emerging collective motion and provided more robust data to clarify the
relationship between individual and collective swimming. Partly presented in the Dynein 2017
International Workshop (Kobe, Japan), I believe that our results contribute to unveiling planktonic
diurnal movement as well as collective dynamics in future. Further experimental and computational
attempts are underway based on those results.




