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Abstract: Construction of a space station on the Mars is now proposed. To fly to and back from the Mars the
astronauts should stay in the space ship over one year. It is necessary to grow photosynthetic organisms such
as plants or microalgae in the space ship to keep their life safe and comfortable. However, the effects of micro
gravity, on the fundamental photosynthetic mechanisms have not yet been determined. We are going to grow
cyanobacteria and estimate their photosynthetic activity in the satellite which will be launched in the Japan
-India Microbial Cultivation Experiment?. The procedure for growing cells and measuring photosynthetic
activity has been determined on the ground.

Two filamentous cyanobacteria, Spirulina (Arthrospira) platensis NIES-39 and Nostoc commune were
used as the materials. The Spirulina is edible and its full genome sequence has already been determined?®.
Cells were cultivated in a full automatic on board culture chamber which has been developed by JAXADY. The
Spirulina cells were grown with culture medium containing 5 atom % of H,'30 and 4 atom % of NaH'*CO:s.
The cell suspension was inoculated into a transparent plastic bag and illuminated with LED. At appropriate
time periods, pure ethanol was introduced to the bags to stop the reaction and the volume of gas phase of each
bag was measured and then concentrations of O, and CO, were measured by a newly developed GC/MS
system®. '#0-O, was evolved constantly under the experimental conditions. Incorporation of '3C —carbon into
the cells was increased linearly with time and its value was well correlated to that of O, evolution. In another
experiment, a terrestrial cyanobacterium, Nostoc commune harvested from the field, was once dried and then
wetted by a small amount of water. The cells were put in a plastic bag and then illuminated by LED (660nm)
light. After appropriate time periods, O, and CO; concentration in the bag were measured using the GC/MS
system. It is concluded that O, evolution and CO, fixation was precisely measured by this experimental

system.
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Fig. 1 Spirulina (Arthrospira) platensis NIES-39 (left)
Crust of Nostoc commune (right)
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Cultivation unit

LED ligting on cultivation bags

Fig. 2 Japan-India Microbial Cultivation Unit
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Fig.3 Japan-India Microbial Cultivation Experiment (Space Capsule Recovery Experiment II)
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