
Responses of bioconvection pattern to altered gravity  
Yoshihiro Mogami1, Youko Chiba1, Yumiko Katsu 2, Eriko Asato1, Satoe Sawai2, Shoji A. Baba2 
1Department of Biology, Ochanomizu University, 
2Graduate School of Humanities and Sciences, Ochanomizu University 
mogami@cc.ocha.ac.jp 

We proposed a research which aims to reveal the possibility for gravity to develop new functions of 
the biological systems through the collective interactions between the components of the systems. 
Bioconvection of the aquatic microorganisms has been focused as a research tool for the proposal. In 
this paper, responses were investigated of the bioconvection pattern of Tetrahymena and 
Chlamydomonas to the altered gravity during parabolic fight of an airplane. In Tetrahymena, patterns 
were observed to increase their size under hypergravity and disappeared under microgravity. In 
Chlamydomonas, changes in the pattern size under hypergravity was less clear, although the patterns 
were observed to be enhanced under hypergravity. The patterns by Chlamydomonas remained less 
changed under microgravity. These differences in the response between organisms may be informative 
for the investigations for the development of the new research fields in space and gravitational biology. 
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Fig 1. Space-time plot of the response of the bioconvection pattern by Tetrahymena pyriformis to the 
altered gravity during parabolic flight of the airplane (MU-300, Diamond Air Service). Plan views of the 
convection pattern at the time indicated by arrows were shown in the lower part of the figure. Gravity 
acceleration was monitored by the light intensity of LED recorded simultaneously with the pattern (bottom 
part of the space-time plot). The dark and the light bands beside it indicate the microgravity and the 
hypergravity phases performed by parabolic flight, respectively. 
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Fig 2. Space-time plot of the response of the bioconvection pattern by Chlamydomonas rheinhardtii to 
the altered gravity during parabolic flight of the airplane. Details of the figure are the same as those in 
Fig 1. 
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