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Symbiosis with chemosynthetic autotrophic bacteria is a biological
phenomenon that has enabled animals to adapt and evolve to deep-sea environments, and the
acquisition of symbiotic bacteria is a core process. In this study, we conducted various infection
experiments, histological analyses, and gene expression analyses in order to elucidate what is
happening in the gill cells of Bathymodiolus mussels when they take up chemosynthetic bacteria from
the environment. As results, we clarified the intracellular/extracellular intermediary property of
symbiosis in Bathymodiolus mussels and proposed a new evolutionary model of the Bathymodiolus
symbiosis as well as a novel hypothesis for the symbiotic bacterial uptake process at the cellular
level.
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