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As shown by the evolutionary acquisition of mitochondria and chloroplasts, endosymbiosis is a primary
force in eukaryotic cell evolution. However, the mechanisms that control the establishment of endosymbiosis
between different eukaryotic cells are not well known. Using pulse-label of the alga-free Paramecium bursaria
with the isolated symbiotic algae and chase method, we found that the algal reinfection process is consisted
of the following 4 processes
(1) Some algae show resistance to the host lysosomal enzymes in the digestive vacuole (DV)s even if the
digested ones are coexisted.

(2) The alga starts to leave from the DV to appear in the cytoplasm by budding of the DV membrane.
(3) The vacuole enclosing a single green alga differentiates into the PV from the DV, which provides protection
from the host lysosomal fusion.
(4) After that, the alga localizes beneath the host cell cortex by an affinity of the PV to unknown structures of
the host Paramecium.
The purpose of this study is elucidation of the molecular mechanisms that relates to the above 4 processes.
The following results were obtained.
1) Monoclonal antibody against trichocyst, basal body, and mitochondria were obtained.
2) Dynamin was involved in the appearance of the symbiotic alga by budding of the DV membrane.
3) Timing of the initiation of algal cell division during early algal reinfection process was clarified.
4) It was clarified that symbiotic algae of P. bursaria are difficult to localize at the anterior cortex and that they
are easy to remove from the area.
5) In order to elucidate the molecular mechanism of endosymbiosis establishment, gene expressions obtained by
transcriptome analyses in alga-free and algae-bearing Paramecium bursaria cells was compared.




