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Plant mitochondria, reactive oxygen species and signaling transduction

LUO Yinding, SONG Song-quan*

(Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla, Yunnan 666303, China)

Abstract: The production of reactive oxygen species ( ROS) is an unavoidable consequence of aerobic
metabolism. In plant cells, complexes  and  of mitochondrial electron transport chain (ETC) are major
sites of ROS production. T he alternative oxidase and possibly internal rotenone-insensitive NADH dehy-—
drogenase limit mitochondrial ROS production by keeping the ETC relatively oxidized. Antioxidative en—
zyme system in mitochondrial matrix, together with small antioxidants, functions detoxification of ROS. Be—
sides causing cellular damage, ROS can act as ubiquitous signal molecules in plants. At low concentrations
ROS induce expression of defence genes and adaptive response, at high concentrations cell death is initiat—
ed. Nitric oxide is a gaseous molecule that synthesized and released by plants, it control growth and devel-
opment of plants as a signal molecule.
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Table 1 Strategies for the defence against oxidative stress in plant mitochondria

[15]

First line of defense

ROS Avoidance of ROS production
By
(a) ATP Maintaining a balance between substrate
availability and AT P requirem ent
(b) AOX Activation of AOX
(o Activation of uncoupler protein

(d) NAD(P)H ,ETC Activa—
tion of rotenone-insensitive NAD(P)H dehydrogenases, ETC is kept adequately oxi-
dized

Second line of defense ROS Detoxification of ROS
Mn SOD Superoxide is converted to H,O, by Mn
SOD
By
(a) CAT
(b) / The ascorbate/ glutathione cycle
(¢ T he glutathione peroxidase system
(d) s H,0, T he thioredoxin system, hydrogen peroxid is detoxified
T hird line of defense ROS Repair of ROS-mediated damage
s Fatty acid hydroperoxides, by glu-
tathione peroxidase
s Proteins, e- g- by reduction of disulfide bridges
DNA DNA,e-g-by excision repair
2.1 , ROS ETC

Oz

, . ROS
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