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Molecular Analysis of the Mechanism That Regulates Expression of
Soybean Seed Storage Protein Genes in Response to Sulfur Nutrition:
Toward a Development of a Novel Strategy for Molecular Breeding of Soybean

Motoko AWAZUHARA, Hiroaki HAYASHI and Toru FUJIWARA
Graduate School of Agricultural and Life Sciences, The University of Tokyo, Tokyo 113-8657

ABSTRACT

The gene encoding the 8 subunit of B-conglycinin is known to be upregulated by sulfur
deficiency in soybean. We previously identified sequences in the 8 subunit promoter required
for upregulation of the gene in response to sulfur deficiency in seeds of transgenic plants. This
fragment was also functional in leaves and stems, suggesting that mechanisms of sulfur-
deficient control of gene expression are not seed-specific. However, we found that patterns of
O-acetyl-L-serine  (OAS) accumulation, a metabolite responsible for sulfur-regulated
expression of the 8 subunit gene, differed among organs. Patterns of other metabolites involved
in sulfur assimilation also varied. These findings suggest that mechanisms of sulfur-regulated
gene expression may be organ specific, though a common cis-regulatory element may be
involved. Soy Protein Research, Japan 1, 1-5, 1998.
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Fig. 1. Schematic diagram of the promoter used in this study. p35S, cauliflower
mosaic virus 35S RNA promoter; GUS, open reading frame of the B-
glucuronidase of E. coli; 7S 3, a polyadenylation signal sequence from the

o’ subunit gene of the B-conglycinin; pg,

-307-79 fragment of the 3

subunit gene of B-conglycinin. The fragment from the 8 subunit promoter
is inserted in the EcoRV site of the p35S.
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Fig. 2. Patterns of GUS activities in various tissues of transgenic Arabidopsis plants treated with different
levels of sulfur deficiency. Left, transgenic plants carrying the p35S-GUS; right, transgenic plants
carrying the p35S+pB-GUS. Concentration of sulfate in the media is shown in the bottom. Tissues
used for the analysis are shown on the right. Averages+SE of more than five samples are shown.
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Fig. 3. Changes in OAS concentration in various tissues of transgenic Arabidopsis plants
treated with sulfur deficiency. Averages+SE of three to five samples are shown.

WKLo TiBIsTwabEZLNS, /-, X
ERTIXOAS DEEE BRI RO N o 721l Wb
5%, Fig 2IZRT I LY T2z MNEETHE
WX BEERZICIE L mEREEA SN, 02
Eld, MBS LIRSy — R R BT
<, BIEFRBEGHBELRL-oTWAI L EREL
TWw3,

WMBERZICNHTIREICHET 3T RGO BEE
BERZIET 2B L BEEF2HO 2T
HHWT, MERZIICET A 04 X F X FBREEKk
THM L BONCERKREIRERZEMETOIE
HEDFFAERBRIZIRTH > TV (Fig 4).

25
mWVT

€ 2% O16-7

[&]

~15]

] a

20 101

(]

- a

E 54

(0]

ﬁ -
0.03 0.15 3

Sulfate concentration in hydroponic solution (mM)

Fig. 4. Stem elongation of wild type and a mutant line
(16-7). Plants were grown hydroponically for
several weeks with solutions containing 0.03, 0.15
or 3 mM sulfate and length of stems are measured.
The bars represent standard deviation of more
than ten plants. a, significantly (P<0.05) different
by the Student’s ¢-test.
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