AEEFTER/I-ABRER-A TV aYTAZY MDD
B EFRIRFENRAE DAFEA

KA Ho- e RS

Bl l:3EpNENES - S A 7

Analysis of the Gene Expression Control of Soybean Seed Storage Protein
p-Conglycinin « subunit
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ABSTRACT

The j3-conglycinin, a major component of seed storage proteins in soybean, comprises
three subunits, «, «' and 3. The genes for these proteins appear to be transcribed in
a coordinated but not identical manner during seed development. We have previously
identified the nucleotide sequence of the j-conglycinin « subunit gene. In order to
identify regulatory elements of transcription in seeds, reporter gene constructs
comprising the upstream sequence up to —1,357 or a series of its 5'-deleted
derivatives of the « subunit gene and the j3-glucuronidase (GUS) gene were made.
These reporter gene constructs were introduced into Arabidopsis thaliana plants via
Agrobacterium-mediated gene transfer. Prominent GUS activity was detected in
embryos in developing seeds of the T3 generation when 245 bp or longer sequences of
the upstream region were fused to the GUS gene, whereas no GUS activity was
detected in vegetative tissues. RY sequences with the consensus sequence CATGCA
(C/T) are widely distributed in seed-specific gene promoters. Six RY sequences were
detected upstream of the « subunit gene. We found a clear association of decreased
GUS activity with a stepwise deletion of a region containing the RY sequence from
the original reporter construct. This result is consistent with the notion that the RY
sequences are involved in the seed-specific transcriptional activation of the -
conglycinin « subunit gene in soybean. Soy Protein Research, Japan 9, 30-35, 2006.
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Fig. 1. GUS expression in transgenic A. thaliana plants
that contained a transgene comprising the
upstream sequence (—1,357 to +27) of the «
subunit gene and the GUS gene. (A) GUS
activities at different stages of seed
development and in leaves in transgenic A.
thaliana line 1,357-6. Average activity with the
standard error obtained from six individual
plants is shown. The divisions of the scale
indicate 1 mm. (B-C) Histochemical staining of
GUS activity: (B) seeds within a silique; (C) an
embryo dissected from a developing seed 10
days after flowering. Scale bars in (C) denote
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Fig. 2. Diagram of the upstream regions of the « subunit gene that were fused to the GUS gene and the GUS
activities of respective reporter constructs in transgenic A. thaliana plants. Positions of nucleotides are
numbered relative to the transcription start site. Locations of the RY sequences and the TATA box
sequence are indicated by vertical lines. Average activity with the standard error for each gene construct
obtained from each six individual plants of five independently transformed lines of A. thaliana is shown.

TAAGTT CATAAAATACAAACAAAAACGCAATCACACACAGTGGACCC AAAAGCCATGCACAACAACACGTAC TCACCAAGGTGCAATCGT -524

GCTGCCCAAAAACATTC ACCAACTCAATCCATGATGAGCCCACACATTTGT TGTTTRGYT AACCAAATC %5C4§AACGCGGTGTI' CTCTT TGGA -434
AAGCAACCATATCAGCATATCACACTATCTA CI-.TC TCTTG GATCATE&bAO'IZ(GC GCAACCAAAAGACAACACATAAAGTATCCTTTC GAAAGC -344
AATGTCCAAGTCCATCAAATAAAATT GAGASAOAZAATGCAACCTC AEECCACTT CACTAT CCATGGCTGATCA AGATCGCCGCGTCCATGT -254
AGGTCT AAATG CCATGCACATCAACACGTACTCA AC?Q(?I'XGI(\Z/AGCC CAAATTG CTCACCATCGCTCAACACATT ?g'l)il'l IIGTTAA TTT CTAAGT -164
ACACTG CC?ETGCGARC¥ cT AA?‘?éG”ATC ACAACCAT C'IR:I'YCCGTC ACATCAATT TTGTTC AATTC AACACCCGTCAAACTTG CATGCCACC -74
CCf'I]GCATG CAAGTTAACAAGAGCTATATCT CTT CTATGACT ATAAATA?C)E(ISCAATCT CGGTC CAgGF')I'%"I:'I' C/'\T_CbATCGAGAACT AGTT +16
73 RY RY TATA box M

CAATAT CCT AGTAT ACCTT AATAAATAATTT AAGATACTATG]

Fig. 3. Nucleotide sequence of the upstream region of the « subunit gene. The putative TATA box and regulatory
elements for seed-specific transcriptional control are indicated below the sequence. These include 6 RY
sequences [CATGCA, CATGCA (C/T), or CATGCATG], 1 E-box [CANNTG], 1 Dc3 promoter-binding factor
(DPBF) binding site [ACACNNG], and Box I-Box IV sequences. The major transcription start site is
indicated by an arrow. Nucleotide positions are numbered relative to the major transcription start site'’.
The ATG codon is indicated by an open square.
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