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Analysis of the Unique Photoprotective Mechanism of Green Algae Mesostigma -
From Freshwater Green Algae to Land Plants
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For plants, land is a harsh environment where they are exposed to
environmental stresses such as drought, UV, and intense light. Therefore, it was necessary for
plants to acquire photoprotective mechanisms as they evolved from freshwater green algae to land
plants. It has been reported that the function and role of PshS differs between green algae and land

plants, but it is unclear at what point this changed. In this study, we introduced the PshS genes
from some streptophytes, the ancestors of land plants, into Arabidopsis thaliana. We found that its
PsbS functions similarly to that of land plants. Interestingly, the stability of PsbS from green
algae was remarkably low, suggesting that increased stability of PsbhS may have been the key to their
evolution into land plants.
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