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Regulation of circadian clock of the eukaryotic host cell by the chloroplast and
its evolution
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Chloroplasts were established through predation and temporary retention of
photosynthetic prey and then as a facultative and permanent endosymbiotic relationship with
photosynthetic organisms by a unicellular eukaryotic host cell. In this study, we investigated the
mechanism regulating the host cell by the chloroplast and its evolution. We found that, in a
unicellular red alga, ﬁhotosynthetic activity in the chloroplast resets the circadian clock of the
eukaryotic host cell through reducing power. In addition, we found that three species of amoebae
feeding on photosynthetic prey are exposed to oxidative stress upon illumination. That stress
decreased phagocytic uptake of prey whereas accelerated digestion of prey. These results suggest
that there is a signal transduction mechanism by which reducing power generated by the chloroplast
modulates eukaryotic host cell and that such mechanism has evolved from that in eukaryotes feeding
on photosynthetic prey.
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