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Stomatal guard cells in epidermis of land plants regulate gas exchange between leaves and atmosphere,
allowing CO, uptake for photosynthesis and water loss by transpiration. Blue light perceived by
phototropins (phot1, phot2) mediates the activation of the plasma membrane H*-ATPase, thereby creating
a driving force for stomatal opening. However, the mechanism that links phototropins to H*-ATPase is still
largely unknown. In this study, we established a novel system that detects blue light-dependent stomatal
opening by an infrared thermography, and searched for Arabidopsis mutants deficient in stomatal opening
responses. A low intensity of blue light superimposed on background red light elicited a reduction of leaf
temperature in wild type, but not in phot1 phot2 double mutant. The time-course of this leaf temperature
reduction was correlated with that of stomatal conductance. Through screening of EMS-mutagenized and
T-DNA insertion lines, we identified a novel protein kinase BLUS1 (BLUS LIGHT SIGNALING1). The blus1
mutation impaired blue light-dependent stomatal opening, H" pumping, and phosphorylation of the H*-ATPase,
but showed normal activity of phototropins. These results suggest that BLUS1 plays an essential role for
blue light signaling of guard cells.




