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Molecular mechanism and driving system for formation of Metallogenium-like
particles that are induced by oxygen depletion in hypolimnion of lakes

Miyata, Naoyuki
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Filamentous manganese oxide particles, which are called Metallogenium-like
particles, occur in the near-bottom layer of northern basin of Lake Biwa. In this study, we showed
that extracellular polymeric substances (EPS) of phytoplankton sink to the bottom layer and can
induce the particle formation. The manganese-oxidizing bacteria belonging to the genus Bosea are
considered a potent candidate for the causative agent of Metallogenium-like particles. The results
suggested that similarly to phytoplankton, these bacteria grow in the surface layer and sink to the
bottom and then participate in the particle formation in the presence of EPS. Our data supported
that the bacterial manganese oxidation is catalyzed by certain multicopper oxidase and peroxidase
proteins expressed specifically under the environmental conditions.
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