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Main research themes and their characteristics

Elucidation of the molecular mechanism of chloroplast evolution via kleptoplasty

Photoautotrophy in eukaryotes is believed to have evolved through the functional integration of chloroplasts derived from cyanobacteria. However,
in recent years, organisms that exhibit photoautotrophic activity by exploitatively utilizing chloroplasts acquired from other organisms, known as
“kleptoplasts,” have been discovered across diverse eukaryotic lineages. Our laboratory has demonstrated that Rapaza viridis, a euglenoid protist,
is a kleptoplastidic organism that acquires chloroplasts from the green alga Tetraselmis sp. via phagocytosis. We have also revealed that the nuclear
genome of R. viridis harbors numerous chloroplast-related genes acquired through horizontal gene transfer from various algal sources. Currently,
we are using state-of-the-art genome editing techniques to study the mechanisms by which kleptoplasts, exogenous photosynthetic organelles, are
regulated by the host cell, R. viridis. Through this research, we aim to elucidate the molecular innovations necessary for the secondary evolution of
plastids via kleptoplasty. We also hope to explore the cellular mechanisms underlying the acquisition of new organelles in eukaryotes and contribute to
the development of novel foundational technologies in synthetic biology.

Future prospects

In addition to our current focus on kleptoplastic organisms, we are also pursuing our longstanding research theme: elucidating the molecular mechanisms of chlorophyll degradation in aquatic environments.
Through these studies, we aim to test the hypothesis that interactions with the potentially hazardous, reactive oxygen-generating system of photosynthesis have driven the diversification of eukaryotic life.




