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I have studied the redox-regulatory system for controlling plant photosynthesis. This regulatory
system has been known for a long time, but recent progresses in omics studies have identified diverse
protein factors involved in this system, raising a possibility that redox-regulatory system is
composed of more compl icated network. Toclarify overall structure of redox network, I have performed
comprehensive studies ranging frommolecular biology and biochemistry to plant ecophysiology. With
the support from the Sumitomo Foundation, I have clarified the followings.

1. New function of the protein oxidation pathway

I previously identified the protein oxidation pathway (TrxL2/2CP pathway) and revealed the mechanism
that suppresses photosynthesis at night. In this study, 1 further investigated the function of the
TrxL2/2CP pathway in detail and found that G6PDH (glucose 6-phosphate dehydrogenase), which provides
reducing energy in non—-photosynthetic environments, is activated by this pathway. We summarized
these results and proposed a model| for switching chloroplast metabolisms during day/night cycles
2. Novel target enzymes for redox regulation

We searched for target enzymes whose activity is regulated by redox regulation. Biochemical analysis
revealed that PGDH (3-phosphoglycerate dehydrogenase) in the serine synthesis pathway and PFK
(phosphofructokinase) in the starch degradation pathway are subject to redox regulation, and the
molecular basis of their regulation was clarified in detail. These results extended our
understanding of chloroplast functions controlled by redox-regulatory system.
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