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Study of molecular mechanisms involved in fructan metabolism in onion bulbs

Shimura, Hanako
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This study aimed to elucidate molecular mechanisms involved in the
differences of fructan accumulation in the harvested bulbs in two onion cultivars. From planting to
harvest, the fructan contents of bulbs and leaf blades and the enzyme activities related to fructan
metabolism were examined. We found that the difference in enzymatic activities of fructan hydrolase
(FEH), not fructosyltransferases, and sucrose accumulation before bulb enlargement would be related
to the levels of fructan accumulation in the bulb. There have been no reports of the FEH gene in
onion, but in this study, we successfully identified a FEH showing 6G & 1-FEH activity. All fructan
hydrolases known in plants showed amino acid similarity to cell-wall invertases, but we identified a

FEH that is homologous to vacuolar invertases for the first time. In this study, we experimentally
demonstrated that the enzymes involved in fructan synthesis and degradation are actually localized
in the vacuole.
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