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New insight into the function of the guard cell chloroplast by a genetic approach
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Guard cell chloroplasts have been proposed to play an important role in the
osmoregulatory mechanisms mediating stomatal movements, although their function has been a subject of
debate and remains to be confirmed. In this study, 1 isolated an Arabidopsis glesl mutant that had
non-chlorophyllous stomata. C02 and light dependent stomatal responses were severely disturbed in the
non-chlorophyllous stomata of the glesl mutant. Whole-cell patch-clamp experiments indicated that in the
mutant guard cells, C02 activation of the S-type anion channels was impaired. These results provide
direct evidence to support the idea that guard cell chloroplasts are essential for light-induced stomatal
opening and CO2-induced stomatal closure.
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