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In Arabidopsis AtrbohF encodes
NADPH oxidase which is activated
by phosphorylation and Ca2+
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nitric oxide-associated protein 1 (NOA1) is involved with various biotic and abiotic
stress responses and is involved in plant resistance to infection.
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Dehydroascorbate has been shown to
inhibit some kinases in HeLa cells and
may therefore do the same in plants.
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Most superoxide is probably produced by photosystem I
via the reduction of oxygen through the ferredoxin/ferredoxin
NADP+ oxidoreductase system.
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Many of these redox-related reactions are associated with both biotic and abiotic
(eg drought) stress responses in plants.
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Glutaredoxins and glutathione may regulate protein
 activity via glutathionylation.
Glutaredoxins reduces disulphide bridges.
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Glutathione is said to be
a scavenger of active
oxygen species. Glutathione
can conjugate with electrophiles
such as dopaquinone.
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Thioredoxin catalyzes the SA-induced release of NPR1 monomers
which translocate to the nucleus where they interact with TGA transcription
factors. S-nitrosylation of NPR1 is mediated by S-nitrosoglutathione.
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A NO/8-nitro-cGMP signaling cascade operates in guard cells 
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S-nitrosylation of AtSABP3 has been reported by Wang et al. (JBC 284, 2131-7, 2009)
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ROS and Nitric Oxide
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A lumen thiol oxidoreductase (AtLTO1), a disulphide bond-forming
enzyme in the thylakoid lumen, has been identified in Arabidopsis

In Arabidopsis CBSX1 and CBSX2, which are in the chloroplast, activate all 4 thioredoxins,
and CBSX3 regulates mitochondrial thioredoxins (Yoo et al., Plant Cell, 2011)

reduced
thioredoxin

reduced
ferredoxin

oxidised
ferredoxin

reduced
target enzyme
(active)

oxidised
target enzyme
(inactive)

photosynthesis:
electron transport

e-

Thioredoxins are involved in two redox systems in plants:
the NADP-Trx system in the cytosol and mitochondria, and
the ferredoxin-Trx system in the chloroplast.

2-cysteine peroxiredoxin (2-Cys Prx) removes 
peroxides and protects photosynthetic membrane

Vitamin B6 (pyridoxine) and its
derivatives are efficient singlet
oxygen quenchers.
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From: Benhar et al. 2009. Nature Rev Mol Cell Biol, 10, 721-732.
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2-cysperoxiredoxin catalyses the breakdown of peroxides.
2-cysperoxiredoxins are reduced by thiols such as glutathione.
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