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Elucidation of the mechanism of polyamine-induced enhancement of light energy
utilization efficiency in plant chloroplasts and cyanobacteria
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This study aimed to elucidate the photosynthetic control mechanisms in plant
chloroplasts and their ancestors, cyanobacteria. pH within and outside the thylakoid membranes is
crucial for proper regulation of photosynthetic electron transfer. Polyamines, a class of bioactive

substances, possess multiple amine groups and can act as proton buffers depending on the
intracellular pH. The applicant successfully purified the polyamine synthesis enzyme, performed
activity measurements, and identified the polyamine biosynthetic pathway in cyanobacteria.
Furthermore, simultaneous analysis of proton transporters led to the identification of the
subcellular localization and transport activity of proton transporters that are crucial for
regulating photosynthetic electron transfer.
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Functional analysis of the Nat+/H+ antiporter responsible for high-light adaptation in cyanobacteria
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