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Novel approaches to the analysis of sugar metabolism and redox regulation by
using rare sugars
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This study aimed to clarify the relationship between sugar metabolism and
rare sugar-induced disease resistance and redox state regulation in plants through the analysis of
the mechanism of effects of the rare sugars, D-allose and D-allulose (D-psicose), on plants. The
formation of D-allose 6-phosphate (A6P) is essential for the mode of action of these rare sugars,
and experiments using recombinant enzymes and transgenic plants have revealed that the
phosphoglucose isomerase (rice 0sPGlI1/2) catalyze the conversion from the D-allulose 6-phosphate
(caused by the D-allulose-treatment) to the A6P, and that the maintenance of G6PDH activity, which
leads to an increase in ROS species in D-allose-treated rice plants, might be mediated by the
specific stabilization of 0sG6PDH1 by the sugar phosphates including the A6P.
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