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Novel physiology of oceanic diatoms: they incorporate silicate minerals
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This study focused on transparent extracellular polymer particles (TEP)
secreted by diatoms, and explored the possibility that diatoms dissolve silicate minerals and
utilize silicic acid in silicate minerals, as nutrients. In this study, 1) unique dissolution marks
were observed on the surface of silicate minerals in diatom cultivation; and 2) TEP secretion from
diatoms was induced by the presence of silicate mineral particles in diatom cultivation. 3) A high
affinity between silicate mineral particles and TEP was observed, and silicate minerals were quickly

captured by TEP. 4) Diatom colonies were strongly acidified by diatom proton pump, identified using
by fluorescence microscopy with a pH indicator. The results strongly suggest a series of
physiological processes of diatoms that secrete TEP and capture and dissolve silicate minerals to
absorb silicic acids from minerals.
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