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Analysis of the Regulatory Mechanisms of f-Conglycinin Gene Expression in
Modification of Seed Storage Protein Components in Soybean

Akira KANAZAWA

Graduate School of Agriculture, Hokkaido University, Sapporo 060-8589

ABSTRACT

The j3-conglycinin, a major component of seed storage proteins in soybean, comprises
three subunits, «, «' and 5. Reporter gene constructs comprising upstream
sequences of the gene encoding « subunit of -conglycinin and 2-glucuronidase (GUS)
were made in order to identify regulatory elements of transcription in seeds. The
constructs were introduced into Arabidopsis thaliana plants via Agrobacterium-
mediated gene transfer. GUS gene expression was detected in Arabidopsis seeds
when a sequence comprising 545 bp upstream of the transcription start site was fused
to the GUS gene, suggesting that regulatory elements for gene expression in seeds
are present in this region. Multiple sequence motifs including box I sequence, which
are highly conserved among various seed storage protein genes, are present in the
upstream region of the « subunit gene. Interactions between these sequences and
nuclear factors detected so far suggest that sequences located particularly in the
vicinity of the box I are co-operatively involved in the transcriptional control within
the DNA region that enabled the expression in Arabidopsis seeds. Soy Protein
Research, Japan 7, 26-31, 2004.
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Fig. 1. Location of conserved sequences, box I -1V, in
the upstream sequence of transcription start
site of the gene encoding « subunit of 3-
conglycinin. TATA indicates a TATA box
sequence. Arrow indicates a transcription
start site.
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Fig. 2. GUS reporter assay. Sequences upstream of transcription start site of the « subunit gene were fused to
GUS gene. Gene constructs, GUS gene expression in Arabidopsis seeds detected by histochemical staining,
and the level of gene expression corresponding to each reporter gene constructs are shown in left, center

and right panels, respectively.
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Fig. 3. DNase I footprinting analysis. Binding reaction
was performed in the presence of increasing
amount of nuclear extracts (from right to left
lanes). DNA regions protected by protein are
indicated by blank rectangles. Sequence motifs
in the protected regions are indicated by
patterned rectangles.
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Fig. 4. Gel shift assay of nuclear extracts using
conserved sequences as probes. The box I (left),
box II (center), and box Il (right) sequences were
used as probes. Lanes in each panel indicate,
from left to right, binding reactions with no
nuclear extract, with nuclear extract and no
competitor, with nuclear extract and box I
sequence as a competitor, with nuclear extract
and box II sequence as a competitor, with nuclear
extract and box Il sequence as a competitor.
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Fig. 5. A model of transcriptional control of the p-conglycinin « subunit gene that involves binding of nuclear
factor(s) to box I sequence and RY elements as well as interaction between these sequences via DNA
binding proteins. DNA sequence located within —402 and —545 may function as an enhancer.
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