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Elucidation of the phototropin-mediated light signaling network
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Stomatal pores surrounded by paired guard cells in the epidermis of
terrestrial plants open in response to light, facilitating the uptake of carbon dioxide crucial for
photosynthesis. The plasma membrane H+-ATPase acts as a primary transporter that expels H+ from
guard cells, creating a driving force for stomatal opening. However, the mechanism of light
activation of H+-ATPase is not yet fully understood. In this study, we found that two Thr residues
within the C-terminal autoinhibitory domain of H+-ATPase are phosphorylated in response to blue
light. These phosphorylations are essential for activating H+-ATPase and stomatal opening.
Furthermore, we showed that the upstream Thr residue is also phosphorylated by photosynthesis in

guard cells, further facilitating stomatal opening. This study provides mechanistic insights into H+
-ATPase activation in guard cells.
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