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Stomatal apparatus, consisted of a pair of guard cells, recognizes a variety of environmental stimuli to regulate gas
exchange between atmosphere and inner leaf. Abscisic acid (ABA) reduces water loss by inducing stomatal closure and
inhibiting stomatal opening. Methyl jasmonate (MeJA) promote stomatal closure to prevent the invasion of pathogens.
Previous genetic studies have shown that most of signaling components to regulate stomatal movement are common in
ABA and MeJA. Recently, PYR/PYL/RCAR were identified as ABA receptors.

In this study, I dissected ABA signaling and MeJA signaling using the PYR/PYL/RCAR mutant. In this thesis, |
provide evidence that four recently identified ABA receptors (PYR1, PYL1, PYL2 and PYL4) are not sufficient for
opening inhibition in Arabidopsis thaliana, while stomatal closure was regulated by these four ABA receptors. The
mobilization of second messengers, proton pump phosphorylation and K* channel inactivation were examined in the
mutant. This study is the first genetic evidence that shows differential roles of ABA receptors in opening inhibition and
closure induction of stomata.

To examine the roles of ABA receptors in MeJA signaling, | analyzed MeJA signaling in guard cells of the
PYR/PYL/RCAR mutant, pyrl pyll pyl2 pyl4. MeJA-induced stomatal closure, second messenger mobilization and K*
channel inactivation were not impaired in the mutant. This provides a clue for dissecting the mechanism of signal

integration of ABA and MeJA in guard cells.
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