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How do plants utilize reactive carbonyl species as specific redox signals?

MANO, Jun®ichi
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Reactive carbonyl species (RCS), decomposition products of lipid peroxides,
mediate oxidative damage and oxidative signal in plants as downstream products of reactive oxygen
species (ROS). To elucidate the regulation and function of RCS signal, we examined their metabolism
and actions. Following results were obtained. (1) The enzymatic activity of 20 tau isozymes of
glutathione transferase (GST) for RCS were examined. A half the tested isozymes scavenged RCS,
suggesting that RCS are major endogenous substrates of GST. (2) Addition of ROS or RCS to
Arabidopsis thaliana roots induced auxin-responsive genes and induced lateral root (LR). Thus ROS
and its downstream products RCS constitute a feed-forward loop of the auxin signal for LR formation.

(3) In ROS-triggered programmed cell death (PCD) of tobacco cells, an RCS reductase was found
inactivated by ROS at a very early stage. This suggests that the reductase is a ROS sensor to
facilitate RCS signal for PCD.
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