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	講演の概要

Stomatal closure is induced not only by plant hormones [such as abscisic acid (ABA) or methyl jasmonate (MJ)] but also by elicitors (such as chitosan).  Such closure is mediated by a spectrum of signaling components in guard cells. The levels of reactive oxygen species (ROS), nitric oxide (NO) and cytosolic calcium (Ca2+) increase significantly during stomatal closure by ABA, MJ or chitosan. Application of ABA raised the cytosolic pH and NO levels in guard cells while inducing stomatal closure in epidermis of Pisum sativum. Butyrate (a weak acid) reduced the cytosolic pH/NO production and prevented stomatal closure by ABA. Methylamine (a weak base) enhanced the cytosolic alkalinization and aggravated stomatal closure by ABA.  The kinetics of cytosolic pH changes and ROS or NO production revealed that the alkalization of cytoplasm preceded ROS/NO production during the stomatal response to both ABA and MJ.  Further experiments using Arabidopsis thaliana wild type, and a few selected mutants validated the observations made in the leaf epidermis of pea.  

     ROS and NO act as secondary messengers in various plant tissues, while mediating developmental and physiological processes such as programmed cell death, root development, hypersensitive responses and adaptation to stress conditions.  There is either a cross talk or feedback regulation by cytosolic Ca2+ and ROS (mostly H2O2). We here propose that H2O2, NO and cytosolic pH are all essential secondary messengers during stomatal closure in response not only to ABA, MJ or chitosan but also to bicarbonate. Further experiments on the interactions between cytosolic pH, ROS, NO and Ca2+ would yield interesting results.  
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