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Making new tolerant plants by molecular modification of the lipid bilayer
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Stigmasterol, non-effective sterol species for blocking membrane
permeabilization, was found to be contained higher in popularly cultivated Al-sensitive Indica than
Japonica cultivars. Higher expression of HMG encoding the key sterol biosynthetic HMGR, lower
stigmasterol and lower transport of isopentenyl diphosphate, pivotal intermediate for sterol
biosynthesis, to plastid are found to be beneficial for higher Al tolerance. PAH encoding
phosphatidate phosphohydrolase (PAP) is known as a key gene to decrease phospholipid (PL). Membrane
lipid composition of Al-sensitive pahlpah2 Arabidopsis is different from that of wild-type. HMGPAH
Arabidopsis line is more tolerant to Cd toxicity. Al tolerance of HMG rice lines is generally higher

than wild-type, and further in detail investigation is continued. PAH is considered to contribute
to the greater low-phosphorus (P) tolerance by enhancing the P-recycling. Higher hydrolizing ability
of PL in the lower leaves enhances low P tolerance of rice.
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