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Molecular Dissection of High a -Tocopherol Contents in Seed Found in
Wild Soybean toward Development of Cultivars with High a -Tocopherol
Contents by Gene Pyramiding

Shouhei MARUYAMA, Mari HIRONO, Akiko SATO, Tetsuya YAMADA and Jun ABE"

Laboratory of Plant Genetic and Evolution, Research Faculty of Agriculture,
Hokkaido University, Sapporo 060-8589

ABSTRACT

Alfa tocopherol, one of four tocopherol isoforms, possesses the highest vitamin
E activity in human. Soybean, Glycine max (L.) Merr., produces the seeds that
contain tocopherols, of whichy -tocopherol is the most predominant isoform, and the
proportion of o -tocopherol is usually less than 10% of total. Molecular analysis for
an elevated o -tocopherol content detected in a soybean germplasm collection has
revealed that this trait is controlled by the elevated expression level ofy -tocopherol
methytransferase-3 gene { -TMT3) in developing cotyledons during maturation. We
found wild soybean (ssp. soja) accessions that produced seeds with higher levels of
o -tocopherol content than those observed in the cultivated germplasm, through a
survey of wild soybean germplasm collection. We have sequenced the promoter
region of y -TMT3 gene for 11 accessions, and classified these accessions into four
haplotypes. Segregation analysis for F, of the cross between a soybean breeding
line and a wild accession with higha -tocopherol content revealed that the high
content of wild soybean is controlled by a number of genes, one of which is closely
associated with a DNA marker fory -TMT3. The wild accessions further exhibited
a variation for thermo-sensitivity between constant temperatures of 25 and 30
degree C during maturation. The molecular mechanism for the thermo-sensitivity
is currently being researched. The use of wild accessions may contribute to the
breeding of a cultivar which stably produces seeds with elevated o -tocopherol
content. Soy Protein Research, Japan 16, 18-22, 2013,
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Fig. 1. Wild soybean accessions with elevated
o -tocopherol content in seeds.
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Fig. 2. Effects of different temperatures during
maturation ona -tocopherol content in seeds.
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Fig. 3. Polymorphism of sequences in the promoter
region of y-TMT3 gene among 11 wild
accessions with elevated a -tocopherol content
in seeds. Cv. Williams 82 and Ichihime are
common cultivars low o -tocopherol content.
The sequences were classified into four
haplotypes (combinations of polymorphisms),
one of which corresponds to the haplotype of
cv. Keszthelyi Aproszemu Sarga (KAS).
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