Role of vitamin E in photoprotection, redox signaling and stress tolerance
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Abstract
Vitamin E, which includes both tocopherols and tocotrienols, are lipid-soluble antioxidants that modulate reactive oxygen species accumulation and the extent of lipid peroxidation in plants. Tocopherols are more abundant than tocotrienols in photosynthetic tissues within the plant kingdom, and alpha-tocopherol in particular is the most abundant homologue in leaves. Vitamin E plays a key role in photoprotection in cooperation with other mechanisms, from the dissipation of excess excitation energy by the xanthophyll cycle to the water-water cycle in chloroplants. In cooperation with other antioxidants, such as carotenoids, ascorbate and glutathione, alpha-tocopherol controls de accumulation of reactive oxygen species within thylakoid membranes. More specifically, alpha-tocopherol plays a key role in preventing the accumulation of singlet oxygen and hydroxyl radicals, and prevents the progagation of lipid peroxidation in membranes. Furthermore, vitamin E may also fine tune the specific signature of chloroplast-derived signals to provide the most adequate response to the environment. Under stress conditions, chloroplasts derived signals, such as jasmonates or malondialdehyde, increase and alpha-tocopherol increases can modulate such increases with a tight spaciotemporal regulation to provide the most adequate response to the environment. Here, I will discuss recent studies suggesting a key role for tocopherols in stress tolerance.
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