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Do biogenic polyamines capture CO2 and accelerate biomineralization and
photosynthesis?
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Polyamines that present at high concentrations in the cells of all organisms
can react with CO2 and promotes the formation of carbamate derivatives and bicarbonate in aqueous
environments. The ability of polyamines to capture atmospheric CO2 prompted us to examine their
roles in photosynthesis and calcification. Here, we demonstrated that atmospheric CO2 captured by
polyamines is a candidate substrate for the carboxylation reaction of Rubisco, which is an enzyme
involved in the first major step of carbon fixation during photosynthesis, and that polyamine
transporter inhibitor can significantly inhibit the growth of cyanobacteria. These results suggest
that polyamines are involved in photosynthesis. Moreover, we showed the extracellular calcifying
fluids of coral polyps were about 0.5~1.0 higher than that of ambient seawaters. Our data propose
the possibility that some basic substances are involved in the alkalization of the calcifying fluids
in primary coral polyps.
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