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Cells of a green paramecium, Paramecium bursaria, contain several hundred endosymbiotic
Chlorella cells. To investigate the relationship between the Japanese P. bursaria host and its
symbiont, we studied the effect of a host cell-free extract on carbon fixation of symbiotic algae and
found that the host extract enhanced carbon fixation about 3-fold. To clarify the enhancing factor,
several experiments were carried out and the active principle was identified to be a mixture of cations
(Mg®*, Ca®**, K*). Each cation did not show the enhancing effect when it was used alone, however,
the mixture of K™ and a divalent ion exhibited the enhancing effect and the mixture of these three
cations (AHF) showed the strongest effect. The action mechanism was studied using AHF and
followings were revealed; AHF enhanced the light reaction of photosynthesis and the light reaction of
symbiont was suppressed immediately in sodium phosphate buffer. These results suggested the
symbiotic algae could not keep the cation concentration in its protoplasm, thus, the efflux of cation
from the cell in the buffer caused the suppression of the light reaction, and the influx of cations from
outer cellar AHF recovered and enhanced the light reaction. Japanese symbiont seems to lack the
important function to keep homeostasis and these results imply the possibility of improvement of
photosynthesis by control of intracellular cation concentration.




