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Respiration is a fundamental process to eamn energy for many biological activities. The cell
organelle mitochondrion is the place where biological energy transduction takes place.
Mitochondria synthesize the energy-rich molecule adenosine triphosphate (ATP) from adenosine
diphosphate (ADP) and inorganic phosphate (Pi), a process referred to as oxidative phosphorylation.
Respiratory electron transport chain of mitcchondria forms membrane potential (Ay ) across the
inner membrane that provides the driving energy for ATP synthesis. Plant respiratory chain
contains two electron transport pathways, namely, the cytochrome and alternative pathways. The
alternative pathway is unique to plant mitochondria not to observed in animals. Although it is
more than 50 years since the discovery of the alternative pathway, its function remains yet unknown
and controversial. Showing effects of nitric oxide (NO) production by the enzyme nitrate
reductase (NR) on the electron transport system, in this thesis 1 describe a new aspect of
physiological function of the alternative pathway. NR-dependent NO producing system was found
to strongly suppress respiratory O, consumption driven by the cytochrome pathway. In contrast,
the alternative pathway was not affected by NO. The extents of Ay and ATP formed were also
inhibited by NO. The results provide new evidence to confirm that the plant alternative pathway is
resistant to NO and support the idea that the alternative pathway may have a function to lower the
production of reactive oxygen species (ROS) under stress conditions where NO is likely
overproduced in the cells. Furthermore, the antioxidant phenolics quercetin and myricetin were
found to be effective to inhibit the activity of the alternative pathway, suggesting that both phenlics
and alternative oxidase act as scavengers for semiquinone radical (QH™) that potentially produces
ROS during the electron transport. Based on the results, | proposed a novel function of the

alternative pathway in terms of plant stress tolerance capability.
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