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Molecular mechanisms of foraminiferal calcification
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Foraminifers, large body-sized unicellular eukaryote, synthesize CaCO3
biominerals as a result of interactions between biological activity and environment and contribute
to ~25 % CaCO3 production in the pelagic ocean nowadays. However, the molecular processes of
foraminiferal calcification are completely unknown. This study successfully showed the foraminiferal

molecular mechanisms that play an important role in calcification associating with cell growth and
mitochondrial dynamics. We found calcium ion (Ca2+) is actively taken into a cell as essential
element for boosting mitochondrial adenosine triphosphate synthesis. As much positive uptake of Ca2+
leads damaging mitochondria, unnecessary Ca2+ is pumped out at extracellular calcification site.
Our results demonstrate that foraminifers have achieved fundamental calcium metabolism, whereas they
utilize this function to develop a large cell. CaC03 biominerals are end products of calcium

metabolism.
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