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ABSTRACT

The 7S globulin (3-conglycinin), a major component of seed storage proteins in
soybeans, is comprised of three subunits, «, «' and 3. In order to reveal genetic
bases for variations in 7S globulin, we analyzed the structures of genomic DNA
around genes for the proteins. We first constructed restriction maps around genes
for each subunit in cultivated soybeans 'Forrest' and 'Keburi'. We next analyzed the
structures around genes in various lines of soybean that show genetic variations
regarding these subunits. As a result, polymorphisms were detected in these soybean
lines with regard to the presence or absence of genes for each subunit as well as the
structures around these genes. Large deletions of gene regions were found to be a
major cause of genetic variations. We previously found that a gene (CG-2), which is
located in the downstream of the «-subunit gene (CG-3) in 'Forrest', shares high-
sequence homology with the «-subunit gene. Because CG-3 was deleted while CG-2
was present in soybean lines that express « subunit at a low level, the CG-2 was
regarded as a second gene for the « subunit. In addition, the deletions of gene
regions of the «- and «'-subunit genes were found to be useful genetic variations for
producing soybean strains that accumulate 7S globulin at a low level. Soy Protein
Research, Japan 6, 11-17, 2003.
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Fig. 1. Comparison of chromosomal region around CG-3 (« subunit gene) between 'Forrest' and 'Keburi'. Note that
a common sequence ranging from the 5' upstream to the 3' downstream of the « subunit gene (CG-3) is
present in both 'Forrest' and 'Keburi', while different sequences are present in the 3' downstream of the «
subunit gene (CG-3) due to the deletion of another candidate (CG-2) of the « subunit gene in 'Keburi'. Bg, E,
H and Pv indicate restriction sites of Bglll, EcoRI, HinDIII and Pvull, respectively.
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Fig. 2. Southern blot analysis of the genomic DNA of
the «' subunit gene region in 'Forrest' and
'Keburi'. (A) The restriction map of 'Forrest'
DNA around the «' subunit gene. The DNA
region used as a probe is indicated by a hatched
box. Assignment of the DNA fragments is
marked below the map. (B) Hybridization
profile of genomic DNA from 'Forrest' and
'Keburi' digested with EcoRI (E), EcoRI and
BgllI (EB), or Bglll (B) with the «' subunit gene
probe.
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Fig. 3. Southern blot analysis of the genomic DNA of the
£ subunit gene region in 'Forrest' and 'Keburi'.
(A) The restriction map of 'Forrest' DNA around
the p subunit gene. The DNA region used as a
probe is indicated by a hatched box. Assignment
of the DNA fragments is marked below the map.
(B) Hybridization profile of genomic DNA from
'Forrest' and 'Keburi' digested with EcoRI (E),
EcoRI and BgllI (EB), or Bglll (B) with the
subunit gene probe. (C) Hybridization profile of
genomic DNA from 'Forrest' and 'Keburi' digested
with EcoRI (E), EcoRI and HinDIII (EH), or
HinDII (H) with the 2 subunit gene probe.
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Fig. 4. Comparison of the genomic DNA structure
around the « subunit gene among soybean lines.
(A) Genomic DNA structure in 'Forrest'. The
DNA regions used as probes are indicated by
hatched boxes. (B) and (C) Genomic DNAs
isolated from 'Suzuyutaka' (lane 1), 'T line' (lane
2), 'Kari-kei 434" (lane 3), 'Moshidou Gong 503'
(lane 4), 'Keburi' (lane 5), Forrest' (lane 6), and
wild soybean (G. soja 'B02198') (lane 7) were
digested with EcoRI and hybridized with the
HEL.3 probe (B) and H1.7 probe (C).
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Fig. 5. Comparison of the genomic DNA structure
around the «' subunit gene among soybean lines.
(A) Genomic DNA structure in 'Forrest'. The
DNA region used as a probe is indicated by a
hatched box. (B) Genomic DNAs isolated from
'Suzuyutaka' (lane 1), 'T line' (lane 2), 'Kari-kei 434'
(lane 3), 'Moshidou Gong 503' (lane 4), 'Keburi' (lane
5), 'Forrest' (lane 6) and wild soybean (G. soja
'B02198") (lane 7) were digested with EcoRI and
hybridized with the «' subunit gene probe.
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Fig. 6. Comparison of the genomic DNA structure
around the S subunit gene among soybean lines.
(A) Genomic DNA structure in 'Forrest' and the
DNA region used as a probe. (B) Genomic DNAs
isolated from 'Suzuyutaka' (lane 1), 'T line' (lane
2), 'Kari-kei 434" (lane 3), 'Moshidou Gong 503'
(lane 4), 'Keburi' (lane 5), 'Forrest' (lane 6) and
wild soybean (G. soja 'B02198') (lane 7) were
digested with EcoRI and hybridized with the p
subunit gene probe.
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Table 1. Structural variation and expression of the j -conglycinin subunit genes

Presence or absence of the restriction fragments

Soybean varieties corresponding to that in Forrest! Expression
E76(«) E88(«) Ell(«) E56(3) EL7 « ' B
Suzuyutaka + + + + + + + +
T line — + — + +(2.5) — — Low
Kari-kei 434 — + — + +(2.5) Low - Low
Moshidou Gong 503 - + + + +(2.5) Low + Low
Keburi + - — + +(3.0) + - +
Forrest + + + + + + + +
G. soja B02198 + + + + + + + +

!+ and — represent the presence and absence of the DNA fragments, respectively.
2 Numbers in the parentheses represent the presence of the DNA fragment with different size (in kb).
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