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ABSTRACT

The gene encoding the g8 subunit of A-conglycinin is known to be upregulated by sulfur
deficiency in soybean. The gene is similarly regulated by sulfur nutrition in transgenic petunia
and Arabidopsis. These responses are parts of adaptation responses of soybean to maintain
levels of nitrogen and sulfur reservoir in seeds. We previously found that O-acetyl-L-serine
(OAS), a precursor for cysteine biosynthesis, is found accumulated in response to sulfur
deficiency and excess nitrogen supply and that exogenous application of OAS was found to
upregulate the accumulation of the 8 subunit protein. These findings suggest that OAS may be
a key intermediate of the regulation of the 4 subunit gene. It is reported that the accumulation
of the £ subunit proteins is also enhanced by exogenous application of ABA, similar to the
effects of sulfur deficiency. Here we found that exogenous ABA elevated the levels of OAS in
in vitro cultured soybean cotyledons, suggesting that OAS may as well be a key intermediate
for the ABA regulation of the £ subunit accumulation in developing soybean cotyledons. Rep.
Soy Protein Res. Com., Jpn. 18, 1-3, 1997.
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Table 1. Effect of exogenous application of ABA on
patterns of seed storage protein accumulation
in in vitro cultured soybean cotyledons

ABA application

Subunit
10 uM 100 M
B-Conglycinin 8 subunit 1.90 2.99
Glycinin acidic subunits 0.50 0.35
Glycinin basic subunits 0.44 0.40

ABA was exogenously applied to the media and the
cotyledons were cultured for 6 days. Level of accumula-
tion of each subunit was estimated by densitometry and
relative to the control was shown.
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Fig. 1. Changes of free sulfate concentrations in
i vitro cultured soybean cotyledons by
exogenous application of ABA. Averages
+ SE of four samples are shown.
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Fig. 2. Changes of OAS concentrations in n vitro
cultured soybean cotyledons by exogenous
application of ABA. Averages = SE of
four samples are shown.

RKELABERESSHE Vol 18(1997)



(Tablel). ZN6DORIGRBERZICESINK
ORBTERLBOTAHONIEE L LT3,
ABA OFEHOREEBEICRIZTHE

ABA #2522k ->T, BERZ L KIG
DEZEIND, TOEIBRBERIBI 2L LT
1 ABA SEEIF OREORN X 2 22 K LT,
TEHORBEEDEA L, Fhic &> TRIGHE| &
RIS TWBAREMSEZ 55, ABA ML 7
RERATFEFORBESEEZ A Ay 27ux b o574
—THIEL: L 2%, ABA OFEINC X > THEBSE
BBAD T2 L3z, BULAWINT 3 2 LR
niz (Fig.1). L7zd3-> T ABA OFIENFEFOR
BEBOEEENL TR I > T B EFEMIZ 2\,

L3

ABA MFFErho) OAS BEIZRITTEE

bhbhid, FEHD OAS SENWMT 2L, B
YV7azy P OFEBEENEINL, 7Yy OEEM
HIZo6NBZE2HEMILTETYS, FIETHE
~N7J: ABA BNINOETE - ABE OERIC FITTHIE T
MERZFHFORIGIZETHE D, ABA OFIEH OAS ©
EE RN LU TR TR AREENE 2 S hiz, £ 2T,
ABA LE L 7 KR TFE S D OAS 8% HPLC
THE Lz, ABA OFEIMcE > T OAS SENEE
WHEINY % Z LhREE a7 (Fig. 2). 24k ABA @
ZRL OAS EEOEERBEU T I - T\ 3 HREM:
AR TLLDTHD,

#

AREETHEI: ABBOMRKIE ABA MBI L > TEEIT 5. Bl AEHRICEER R
1Z3 OAS DEEY ABA BRI & > THINT 2 Z L2265, ABA OXIR 12 OAS & RDOEH %»
L THET 72 A BB RS R BIZL T 3 ATREMASR S e,

X

1) Gayler KR and Sykes GE (1985) : Effects of
nutritional stress on the storage proteins of
soybeans. Plant Physiol, 78, 582-585.

2) Holowach LP, Madison JT and Thompson JF
(1986) : Studies on the mechanism of regulation
of the mRNA level for a soybean storage pro-
tein subunit by exogenous L-methionine. Plant
Physiol, 80, 561-567.

3) Bray EA and Beachy RN (1985) : Regulation by
ABA of B-conglycinin expression in cultured
developing soybean cotyledons. Plant Physiol,
79, 746-750.

4) Fujiwara T, Hirai MY, Chino M, Komeda Y
and Naito S (1992) : Effects of sulfur nutrition
on expression of the soybean storage protein
genes in transgenic petunia. Plant Physiol, 99,
263-268.

5) Naito S, Hirai MY, Chino M and Komeda Y
(1994) : Expression of a soybean seed storage
protein gene in transgenic Arabidopsis thaliana
and its response to nutritional stress and to

KEZABEMRASSFE Vol 18(1997)

[
abscisic acid mutations. Plant Physiol, 104, 497-
503.

6) Hirai MY, Fujiwara T, Goto K, Komeda Y,
Chino M and Naito S (1994) : Differential regu-
lation of soybean seed storage protein gene
promoter-GUS fusions by exogenously applied
methionine in transgenic Arabidopsis thaliana.
Plant Cell Physiol, 35, 927-934.

7) Naito S, Hirai MY, Inaba-Higano K, Nambara
E, Fujiwara T, Hayashi H, Komeda Y and
Chino M (1995) : Expression of soybean seed
storage protein genes in transgenic plants and
their response to sulfur nutritional conditions. J
Plant Physiol, 145, 614-619.

8) Hirai MY, Fujiwara T, Chino M and Naito S
(1995) : Effects of sulfate concentrations on the
expression of a soybean seed storage protein
gene and its reversibility in transgenic
Avrabidopsis thaliana. Plant Cell Physiol, 36,
1331-1339.



