2018 2020

Elucidation of the true vitamin C recycling system in plants
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Molecular mechanisms and physiological function of ascorbate recycling in
plants were investigated. We first studied physiological significance of known ascorbate recycling
enzymes (DHAR and MDAR) using knockout mutants and found only slight impacts of these enzymes on
ascorbate turnover under high light. Next, we tried to identify other systems that complement DHAR
and MDAR and found that cooperation of reduced glutathione and DHARs are crucial for ascorbate
accumulation under high light. Further analyses suggested that oxidized ascorbate is recycled back
to ascorbate by cysteine residues of proteins. Thus, our work demonstrate that plants have multiple
systems for ascorbate recycling to accumulate this compound at very high levels.
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