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A study on protective mechanisms against photoinhibition of photosynthesis

Sunlight is the energy for photosynthesis in autotrophic organisms such as
plants. It is also known that an excessively strong light sometimes leads reduction of
photosynthetic efficiency, a phenomenon termed photoinhibition. In this doctoral
dissertation, I describe determinants that are important to protect the cells from
oxidative damage induced by photoinhibition. The major findings of this paper are as
follow. ‘1) The tropical plant Ficus microcarpa L. f. cv. Golden Leaves (Golden
Leaves) was found to lack a heat-stable dehydroascorbate reductase (DHAR). Field
and laboratory experiments have revealed that Golden Leaves is much more susceptible
to photoinhibition than the wild type, suggesting that the DHAR is indispensable to
avoid photoinhibition in the tropical plants. 2) Nitric oxide (NO), a gaseous free
radical, was found to inhibit photosynthetic activity in a reversible manner, an
implication for possible involvement of NO in photoinhibition. 3) Photoinhibition of
the symbiotic alga zooxanthellae within the coral Acropora digitifera was found to be
extremely sensitive to high-temperature. The effect of chloramphenicol, an inhibitor
for the protein synthesis in the chloroplasts, has demonstrated that high-temperature
inhibits the recovery from photoinhibition. Based on these findings obtained with
different materials, i.e. plants and corals, I discuss the molecular mechanisms for
photodamage and photoprotection in terms of thermal energy dissipation.
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