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ABSTRACT

The 7S globulin (B -conglycinin), a major component of seed storage proteins in
soybean, comprises three subunits, o, o and . The nucleotide sequence of a 7.6-kb
EcoRI-digested fragment of genomic DNA, which contains a gene, CG-3, of the -
conglycinin gene family, was analyzed. By comparing the sequence with cDNAs of
B-conglycinin, we found that CG-3 encodes the a-subunit. The gene contained 6
exons and 5 introns, of which positions were conserved among genes for a-, o'~ and
B - subunits. A major transcription start site of the o -subunit gene was located at 56
bp upstream of the initiation codon by a primer extension analysis. Binding of
proteins in the DNA region upstream of the o -subunit gene was examined by DNase
I footprint analysis. Binding of proteins was found at 4 sites in the region -163 to +7.
We focused our analysis on the DNA-protein interactions on a 39-bp sequence
designated as Box I, which is conserved among upstream regions of genes for 75-
type seed storage proteins. Gel mobility shift assay showed that at least three
different protein factors bind to three distinct elements located within the Box I
sequence. Soy Protein Research, Japan 4, 11-18, 2001.

Key words : soybean, 8 -conglycinin, e -subunit, cis-acting element, DNA-protein
interaction
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Fig. 1. Location of 8-conglycinin genes in the soybean genome. The gene family of §-conglycinin comprises

at least 15 genes designated as CG-1 to CG-15.

These are located in several regions of soybean

genome including the three regions shown here where genes are linked each other (see ref. 4).
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Fig. 2. Analysis of the start site of transcription of
the a-subunit gene by primer extension.
Total RNA from immature seeds of soybean
variety ‘Keburi’ was used for the template of
reverse transcription. 5 -end-labeled primer
was annealed to 10 zg (lane 5) or 20 (g
(lane 6) of total RNA, and then cDNA was
synthesized. The cDNA was loaded onto the
gel together with sequence ladders (lanes 1-
4). Transcription start sites are shown by
arrows.
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Fig. 3. Comparison of the genomic DNA structures of genes encoding o-, a’-and B-subunits of f-

conglycinin.
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Fig. 4. Location of SEF1, SEF3 and SEF4 elements in the upstream regions of f-conglycinin genes.
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vicilin box GCCACCTCTATTTTGTTCATTTCAACACTCGTTCATGCT

Fig. 5. Conserved elements in the upstream regions of 7S-type seed storage proteins. (A) Locations of Box I-

BoxIV and RY repeat.
similar to vicilin box.
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(B) Nucleotide sequence of Box L.

Note that the Box I contains a sequence
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Fig. 6. DNase I footprint analysis. Binding reaction
was performed in the presence of no nuclear
extract (lane 1), 5 /g (lane 2), 10 1g (lane 3),
and 20 pg (lane 4) of nuclear extracts. The
result indicates that DNA-protein interac-
tions occur 4 sites within the region —163 to

1234 +7.
Competitor: - BoxI TT CA TCA -BoxI TT CA TCA - BoxI TT CA TCA
s = P P | e Pt = P~ | s B s s |
e — . o =

"’ﬂ o >l W w- IE“ it
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Probe:

Fig. 7. Gel shift analysis of nuclear extract using three probes of Box I, CA, TT and TCA. 10X or 50X
amounts of competitors were added in each reaction mixture. When CA was used as a probe, three
DNA-protein complexes were detected: the formation of the complex of higher mobility competed
with Box I and CA, but not with TT and TCA; the formation of the other two complexes was competed
with all the four sequences. When TT was used as a probe, a single complex was detected: the
formation of the complex was competed with all the four sequences. When TCA was used as a probe,
two complexes were detected: the formation of the complex of higher mobility competed with Box I,
TCA and CA, but not with TT; the formation of the complex of the lower mobility competed with all
the four sequences. As a consequence, binding of at least three proteins to the Box I sequence was
suggested.
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Fig. 8. Summary of DNA-protein interactions on
the upstream region of the « -subunit gene.
Box I sequence located within the footprint 2
of DNasel footprint analysis. Within the
Box T sequence, three different factors,
designated as SNF-A, SNF-B and SNF-C
bind to three distinct elements. SNF-A
binds to TT, TCA and CA. SNF-B binds to
TCA and CA. SNF-C binds to CA.
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