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S-Alk(en)ylcysteine sulfoxides (CSOs), such as methiin, alliin, and isoalliin are
sulfur-containing natural products biosynthesized by the genus Allium. When
natural enemies damage tissues, the endogenous enzyme alliinase hydrolyzes
CSOs to trigger the formation of various sulfur-containing compounds with
flavoring and health-beneficial activities. Here, we report the ability of the
seedlings and callus tissues of three Allium vegetables, onion (A/lium cepa),
Welsh onion (Allium fistulosum), and Chinese chive (Allium tuberosum) to
accumulate CSOs under non-stressed and stressed conditions. When grown
under non-stressed conditions, the seedlings of onion and Welsh onion
accumulated isoalliin as a major CSO, while the seedlings of Chinese chive
contained methiin, alliin, and isoalliin at similar levels. In contrast, the callus
tissues of these plants accumulated methiin as a major CSO. These results
suggest that the cellular developmental conditions and regulatory mechanisms
necessary for the biosynthesis of methiin differ from those of alliin and
isoalliin. The callus tissues of onion and Welsh onion showed much higher
methiin levels and lower alliinase activities than those of the seedlings,
highlighting their potential as an efficient production system for the natural
form of methiin. The amount of methiin, alliin, and isoalliin increased in
Chinese chive following treatment with yeast extract, suggesting that the
biosynthesis of these compounds is induced in response to microbial infections.
Treatment with methyl jasmonate, a phytohormone generally involved in
regulating secondary metabolisms in response to biotic stresses, resulted in an
increase of the isoalliin amount in all tested plant species and an increase of
the alliin amount in Chinese chive. An increase of isoalliin levels by treatment
with methyl jasmonate was also observed in the callus tissues of onion and
Chinese chive. These results suggest the presence of methyl jasmonate-
mediated positive regulation of CSO biosynthesis in Al/ium plants.



