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Methylglyoxal (MG) is a stress-related aldehyde that accumulates in plants under various environmental
stresses. MG is produced during glycolysis from triose phosphates and is degraded by glyoxalase system. Roles of
MG in animals and microorganisms have been well studied but the functions of MG in higher plants still remain
to be investigated. Being a reactive aldehyde, MG may function both as a toxic compound and a signaling
molecule in plants. In this study, 1 performed genetical, pharmacological, histochemical and electrophysiological
experiments to elucidate roles of MG in Arabidopsis. In Chapter 2, it has been demonstrated that MG can inhibit
seed germination and root elongation and up-regulates transcription of stress-responsive genes in ABA-dependent
pathway in Arabidopsis. MG may directly modify molecules resulting in inhibition of physiological function.
Moreover, MG can react, directly or through enzyme-catalyzed reactions, with critical target molecules, resulting
in activation of specific signaling circuits. Chapter 3 illustrates that MG at physiological concentrations can
induce stomatal closure accompanied by extracellular reactive oxygen species (ROS) production mediated by
salicylhydroxamic acid (SHAM)-sensitive peroxidases, intracellular ROS accumulation and cytosolic free calcium
concentration [Ca2+]cyt in Arabidopsis. Chapter 4 highlights that MG can inhibit light-induced stomatal opening in
Arabidopsis involving inhibition of inward-rectifying potassium (K;;) channels in guard cell protoplasts and an
Arabidopsis Ki, channel, KAT1, heterologously expressed in Xenopus oocytes. This study provides evidences that
intrinsic MG may function both as a toxic compound and a signaling molecule in Arabidopsis under stress

conditions.
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