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ABSTRACT

The 7S globulin ( 2 -conglycinin), a major component of seed storage proteins in
soybean, comprises three subunits, ¢, «’ and £. In order to clarify the molecular
mechanisms of gene expression of seed storage proteins, changes in the pattern of
DNA-protein interaction during the process of seed maturation were analyzed. We
examined the protein-binding on the Box I element, which is located in the upstream
of the gene encoding « subunit and is considered to be involved in the transcriptional
regulation of the « subunit gene. An increase in the amount of DNA-protein complex
was detected using nuclear proteins isolated from seeds with increasing period of
seed-maturation (27, 34, and 42 days after flowering) by a gel-shift assay. Since the
transcriptional activity of the « subunit gene increased with an increasing period of
seed-maturation, these Box I binding proteins were considered to be involved in
positive regulation of transcription. Box I-binding proteins that were different from
those exist in the seeds were detected in the nuclear extracts from leaves. In addition,
CG-2, a gene located in the vicinity of the « subunit gene in a soybean cultivar
‘Forrest’, was found to share high sequence-homology with the « subunit gene.
Deletion of the CG-2 was detected in the genome of a cultivar ‘Keburi’ in addition to
the deletion of «’ subunit gene. Soy Protein Research, Japan 5, 10-16, 2002.
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Fig. 1. DNA-protein interactions on the Box I element
located in the upstream region of the « -subunit
gene. Within the Box I 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. Footprints 1-4 indicate
regions that showed binding to nuclear proteins
in a DNasel footprint analysis.
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Probe:

Fig. 2. Gel shift analysis of nuclear extract from seeds
using three probes of Box I, TCA, CA and TT.
Lanes 1-3 in each panel indicate gel shift
analysis using nuclear extracts from seeds
harvested 27-, 34- and 42-days after flowering.
Arrows indicate DNA-protein complexes whose
amount increased with increasing period of
seed maturation (from lane 1 to lane 3).
Asterisks indicate DNA-protein complexes that
were detected only in lane 1. Nucleotide
sequences of the Box I, CA, TT and TCA were
shown below.
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Fig. 3. Gel shift analysis of nuclear extract from leaves
using Box I sequence as a probe. 0X (lanes 1, 5
and 9), 10X (lanes 2, 6 and 10), 50X (lanes 3, 7
and 11) or 100X (lanes 4, 8 and 12) excess
amounts of competitors were added in each
reaction mixture. The competitor DNAs were
Box I (lanes 2-4), TT (lanes 6-8) and CA (lanes
10-12). Clear competition was detected when
the Box I sequence was used as a competitor,
while no competition was detected when TT
and CA were used as competitors, suggesting
that both the TT and CA sequences were not
sufficient for protein-binding on the Box I
sequence. A sequence of Box I that contains
the 5" upstream of CA and 3’ downstream of TT,
such as TCA, would be needed for the binding.
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Fig. 4. Southern blot analysis of DNA isolated from ‘Forrest’ and ‘Keburi’ using the 3’ portion of CG-3 and a DNA
fragment located between CG-3 (« subunit gene) and CG-2 in ‘Forrest’ as probes. (A) Restriction map of

chromosomal region that includes CG-3 and CG-2 in ‘Forrest’.
(C) Southern blot analysis of EcoRI- and Pvull-digested

HindIII-digested DNA using HE1.3 as a probe.

(B) Southern blot analysis of EcoRI- and

DNA using HE1.3 as a probe. (D) Southern blot analysis of EcoRI- and HindIII-digested DNA using E1.7 as
aprobe. E, H and P indicate restriction sites of EcoRI, HindIII and Pvull, respectively.
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Fig. 5. Southern blot analysis of DNA isolated from ‘Forrest’ and ‘Keburi’ using the 3’ portion of CG-3 and a
fragment located between CG-3 (« subunit gene) and CG-2 in ‘Forrest’ as probes. (A) Restriction map of
chromosomal region that includes CG-3 and CG-2 in ‘Forrest’. (B) Southern blot analysis of BglII- and
HindIlI-digested DNA using HE1.3 as a probe. (C) Southern blot analysis of Bg/II- and HindIII-digested
DNA using E1.7 as a probe. (D) Southern blot analysis of BglII- and EcoRI-digested DNA using E1.7 as a
probe. B, E, H and P indicate restriction sites of Bglll, EcoRI, HindIII and Pvull, respectively.
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Fig. 6. 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 CG-3 is present in both
‘Forrest” and ‘Keburi’, while different sequences are present in the 3’ downstream of CG-3 due to the
deletion of CG-2 in ‘Keburi’. Bg, E, H and Pv indicate restriction sites of Bglll, EcoRI, HindIII and Pvull,

respectively.
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