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SOME OF THE PROMINENT ABIOTIC STRESS TOLERANCE MECHANISMS
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Fig. 4. Sites of reactive oxygen species (ROS) production and enzymatic ROS scavengers. Scavengers are indicated by grey
letters. Abbreviations: SOD — superoxide dismutase; APX — ascorbate peroxidase; MDAR — monodehyvdroascorbate reductase;
DIIAR — dehydroascorbate reductase; GR — glutathione reductase; CAT — catalase; AOX — altemative oxidase; PRX — perox-
iredoxin; TRX — thioredoxin. See Chapter 5, p 93.
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Enrymatic antioxidants Reaction catulyzed Subeellular location

Superoxide dismutase (SOD) Oa*-4 0 *-4+2H+— 2H2 04404 Peroxisomes, mitochondria, cytosol,
and chloroplast

Catalase (CAT) MHay — Ou+2H40 Peroxisome and mitochondria

Ascorbate peroxidase (APX) HsOs4aA — 2H-04+DHA Peroxisomes, mitochondria, cytosol,
and chloroplast

Muonodehydroascorbate MDHA+NADPH — AA+NADP+ Mitochondnia, cytoplasm, and

reductuse (MDHAR) chloroplast

Dehydroascorbate reductase DHA+2G5H — AA4GS80G Mitochondnia, cytoplasm, and

(DHAR) chloroplast

Glutathione reductase (GR) GS5G+NADPH — 2G5H+NADP+ | Mitochondnia, cytoplasm, and
chloroplast

Guaiacol peroxidase (GPOX) H:0:4G5H — H:204GE8G Mitochondna, cytoplasm, chloroplast,
and ER

Glutathione peroxidase (GFX) ROOH/H20++G5H — ROH/H.0 Mitochondna, cytosol

+0550
Glutathione S-trunsferase (GST) | R-0-0H+G5H — R-OH+GS- Mitochondnia, cytosol
OH — GS5-5G

Polyphenol oxidase (PPO) Monophenol o Diphenol EQuinm: Chloroplast

MNon-enzymatic

antioxidants Function Subcellular locution

Ascorbic acid (AA)and | Need enzymes for scavenging ROS Cytosol, chloroplast,

reduced glutathione mitochondria, peroxisome,

{G5H) and apoplast

a-Tocopherol Detoxifies products of membrane LPO Membrune

Carolenoids Protect the photosynthetic apparatus by guenching a Chloroplasts

triplet sensitizer (Chl), 'y, and other harmful free
radicals
Flavonoids Direct scavengers of HaOz and "0z and OH Vacuole
Proline Scavenger of OH and prevent damages doe 10 LPO Mitochondria, cytosol, and
chloroplast
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