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Excess light ener?y beyond plant photosynthetic capacity results in
photoinhibition. Plants have various regulatory mechanisms within the chloroplast to optimize
photosynthesis in response to the constantly changing light environment. Previous studies have shown
that PGR5 (PROTON GRADIENT REGULATION 5)/PGRL1 (PGR5-LIKE 1)-dependent photosystem I cyclic
electron transport is important for plant photoprotection under these conditions.

In this study, we analyzed the Arabidopsis mutants and found that thioredoxin proteins, which are
involved in regulating various photosynthetic responses in the chloroplasts, also contribute to
optimizing photosynthesis by protecting the photosynthetic apparatus under fluctuating light
environment. In addition, we revealed that the thioredoxin system and photosystem I cyclic electron
transport work cooperatively to maintain the redox balance within the chloroplasts.
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