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FdER AU YEFE, *AE/tE ey

=5 dF T A% @R AF9) B-conglycinin o'subunit §-H 2] upstream *] o]
Agstel AL 2o Bostela 95 E T Ao DNA 2 Il AS 2As7) 95k
W5 & F2E7 S1008 AT A7 ge] AACCCA—27 bp—AACCCAQ &4
DNAE pUC199)] 2233 Ze}Au|= pSE3E EcoRIF HindllI= Aushe] WL Rasiy
¥p 2 BA3l o]& gel mobility shift assay B o2 o] 43 Zil tlF sle] DNA A%
ol d o] 929l SEF3(soybean embryo factor 3)9] 977} & =Z 83 S-100)4 H
59tk 72} CATGCAT, AACACA 917] N2e 71 DNAZ w02 o] &54a] SEF3
ol9je] DNA Z3 ©ide] ortg AR 49 g5 8 253 S-100004 Z7)9) 97
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glycinin# 7S w9 A<l B-conglycinino] A v Ao
F 0%S A3k Aok 1 2 B-conglycinin 371 9]
F8 subunit®] a'(76kDa), a(72kDa) ¥ B(B3kDa)E
T45e kP B-Conglycinin® FAxs = A
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oleigt olF= B-conglycinin® A& fFHx LH =3

H7AE AT ZdE d”REH FAx} FEA AF
o} it} Haploid genome % a %+ o subunit &

]

-

A 370, B subunit §-AAE 8~1370¢
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nit FAAET Y@ Arrt 3 AL vl
AAZ o subunit®} B subunit £AALE 14 7R tra-
nsgenic planto| 4] L& E= B subunite] 4L o subu-
nit?] °F 10% Y=olAck? mabA a, o' D B9 3 subu-
nit F Wdo] A a9} o subunit FFHAS FH

Halo] BolHil L ZFoA o subunit &AxFe] A}
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z24 W72 )3 ATV} cis-acting element$} trans-
acting factor®] oA EitetA AF=HATh
B-Conglycinin o' subunit®] Az} W& B3l
ZQ 3} cis-acting elementE ZA}S7] 98t o subunit
fA49] upstream ¥ F-E-H o2 A A% DNAE ¥
transgenic petuniaol Al o’ subunit YA-& FAMgF A3,
—208 bpst —257 bp AFol$h —159 bpsh —208 bp AFo]
o §4x; wdo) Bl F A7 cis-acting element7}t
g o] wALUTY Z¥]1t CAT(chloramphenicol
FHxte]  upstreamo]| ZHEAIZI
CaMV(cauliflower mosaic virus) 35S promoter2] 27t
o' subunit -FHx}Fe] ~78bpet —257bp Alo] DNAE
#o] 92 transgenic tobacco FXFoA CAT 7t
ohzTo Hste] 40~508) FA WERY o] A o] &
AR L Eel Fastthe Aol ARMLAATE? A ol

cis-acting  element o)

acetyl transferase)

A= trans-acting factorgl
DNA binding protein® 2= SEF3(soybean embryo fac-
tor 3)7F HAHAUCLY Allen 5'W& SEF39] Ago =
—180bp o] AACCCA % —152bp ¥ AAC-
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CCA9] 27§ AACCCAZF B8 d Holgt 43y

2 A= 27§ AACCCAE 71A]+= DNAE A3
T U F 8 F&E4A9 SEF3 971E =Fsqck 1
23 —208bps} —257bp Atoje] WAHE CATG-
CACA7} 73 &9 Fx D d {-=}9] upstream
g A EAR= RY repeat'®2 A3l CATGCATS
FAFSFAL B-conglycinin®] o', B subunit FHA ¥ glyci-
nin FA2}2] upstream g ol DA == CACA box¥¢l
AACACA7}F AACCCAS} H)&3lm =, Z+7} RY repeat®t
CACA boxE ©3Fo=Z o83ty UF & FE2F F9
0E 79 2% dide ATk
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AgtEA 9 DNA polymerase®] Klenow fragmentt
KOSCO Biotecho A G439 v}. Leupeptin hemisul-
fate, poly[d(I—C)] : poly[dd~C)I&} 7€} A2k Si-
gma AEFS A&ttt [a—PPIdATPE= Amershamol]
A YAt pUCLY AlY Eetan| =g g Aarsl7)
3l E. coli DH50F ©FE AR

T o =589 =A

N & F2E2 Walling 597 Allen S0e)
w2 2ABIATh 58] HAIHA] ¥g= 3 BE
4T 9] A2 F33tnk. ol A F 302
sFshs Provar % T FA4 25g% oA
949 F 2224 £7]0] Y1 Waring blender=
At 2% U Aot A4 dad I

FE A} ApRe A Bt BdEH OiF F
ZHE 150 m/ 9] buffer A(2.5% Ficoll, 5% dextran, 25 mM
Tris-HCl, pH 8.5, 10 mM MgCl, 0.5% Triton X-100,
044 M sucrose, 10 mM B-mercaptoethanol, 0.2 mM
EDTA, 2 mM spermine-HCl, 10 ug/m/ leupeptin hemi-
sulfate)e]] 231 Polytron PTA 20 TS homogenizer(Brin-
kman Instruments)E o] &3l £& 308 30%4 33
A 7IEAH xS g Z)ch dgdS 279
70-um mesh NytexZ &3l thF ZFz} RNAXNE
A At Sorvall GSA rotorE o] &3l oFel-2 5500
rpml 2 1587 4R & AHAES spermine©]
A7 S A gL 30m/ 2] buffer Ao A@EEIL 7,000
rpmO 2 158 fgARyslgoeon AMEL crude nuc-
leiz 2lstirt. o] AHE-S 30 m/] buffer C (20 mM
Tris-HCl, pH 7.9, 25% glycerol, 042M KCI, 1.5 mM
MgCl,, 1 mM EDTA, 0.5 mM PMSF, 0.5mM DTT, 10
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homogenizer2 103 F#Z3l4c}. $E98 Sorvall SS-
34 rotorol A 18,000 rpm .2 30E-7+ ALY T A
42 1,000 m/¢] buffer D (20mM Tris-HCL, pH 7.9,
20% glycerol, 100 mM KCl, 1.5mM MgClL, 1mM
EDTA, 0.5mM DTT, 0.5 mM PMSF)ol|A 5A17F %4
3tk A% &89S SS-34 rotorol A 15,000 rpm O 2
AEHT F AAAE T § FEFEZA 70T
BE3tgct 52 $-1002 Dahmus®} Kedinger'¥e]
WS o] 83t ZAEAT

SE3 A®, RY repeat Y CACA box2| subcloning

SEF3 ZA¥A L E3l= DNAE FE37] 93
(+)7h=e] 5-GATCTCACCAACTCAACCCATCATGA-
GCCCACACATTTGTTGTTTCTAACCCAACCT-
CAAACG-3'9}, 7 annealingdl 5 wgat 3 ko]
7Yz} Bgl 1 site$} BamHI siteE 71 ARAQ (—)
7F=ke] oligonucleotideE Ztz} FA3FHCt 719 F
oligonucleotideE annealing3t ¥ BamHI S 2 22 pUC
193} ligation¥h-3-& A|Zick o] wh3-o4-& DHb5aF o) ¥
AR & ampicilline] £3¥ MacConkeyy 2] ol A
A HAAE JeEh R @1 84 £ 98 ERAS
7HRe 2248 AEs9. A Eegan =g 42
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gelol Al AAAAH A719] DNAZE 22HUeAE &
st en o Zekan=g pSE3Z H9Ysiyrh T
B-conglycinin A%}, glycinin §A=2 £ 7]l &9
Z2} A Gl g fHA A B EE RY repeat, 5
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TCTCCATAGCCATGCATACTGAAGAATGTCCG-3' ¢},
317 annealingslyl 5 Wetet 30 dke] 24z Bel 11
site®} BamHI siteE 71X+ AE A e (—)71E9] oligo-
nucleotideS ©o]-&3t] F719] vy o g pUCI99] &
o o] Fekxan =g pRYZ skt B-Congly-
cinin®] o/, B sububit FAxe} glycinin®] AB;, F3H
Aol A SR CACA box 5L pUCI9d) 28319
o} (+)71E9) 5-GATCTCTAACACACAAGGCGS}, &
7 annealing3}d 5" 2oty 3’ Wb 242} Bgl 11 sitet
BamHI siteE 71A= ARAQ (—)71=ke] oligonucleo-
tideg o]&3t drle] Wgoz pUCI9 &85
Y o] FHpan| =g pCAZ Yl

Gel mobility shift assay
Gel mobility shift assay S 915} A1&¥ DNA FHLS
HPLCE o] &3}l ®elslHtt Waters3|Al2e] Gen-Pak
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Fax Z+8& o] 838ty 256 mM Tris-HCl, pH 7.5 buffer
ol 4] NaCl gradient2 DNA d#S El3tul pSE3,
pRY 2 pCAE EcoRI¥} Hindlll2 ¥3)3}1 o] jEg-H2
22y AR EH3AZ F 0.3M9 NaCle] &9 buf-
ferz2 M =& NaCl gradientE® Zo} FUoh A2 717+
ZFo wla To] &% 059~07M NaCl gra-
diento] A &0 e DNA Aol &adn] 1 &
AF o) pUCL9 Eetan=rt HEl == Aol 6% polyacr-
ylamide gelolA] g1 2ich o)A Fej€ DNA 49
Z 82107 A48 DNAE Klenow fragment®} [a—
#P)dATPE o] &3te] P2 X3t Sephadex G-25
EE G502 olg3te] EAE ¥3E [a—"PldATPZ
28 283490} Gel mobility shift assay+ Allen 1o
oet Wl 2Etgoe™ 05XTBE bufferg of-43td
4% polyacrylamide geld] A8 ANt ¥Hg &
Mo 20 W= 10 mM Tris-HCI, pH 7.5, 50 mM NaCl, 2
mM EDTA, 1 mM DTT, 50 ug/ml polyld(I—C)] : poly
[dI—C)] & 5y ¥ & F25 skl ok &
et & Aol 4] 1083 whg-A17)a 1 we] ¥PR EAE
DNA A (~5000 cpm)S H7F F A20M oAl 10
B2 ks ARE A7) geloll A AAEATh oA
oAl Azd geld XM HEFH —70T NN AHFIH

Ve
AE AEAZ) T XA AEL @] autoradiogram &

Fig. 1. SEF3 activity probed with the upstream DNA
fragment of a' subunit gene and SE3.

Lane 1, o' subunit DNA fragment from —208bp to
—139bp; lane 2, SE3; B, binding complex; F, free
probe.
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SE3 DNAS} ZdElsk= DNA binding protein®t SEF3
o] Hlw

g5 wjol 3 F28 Sl A8k SEF3Y 9UhE
2735 dolE 59 B-conglycinin o’ subunit 3
#}e] upstream DNA = 27) AACCCAE X sk ¥
o] o]g5o] gl H|E SEF37} A@she o] AAC-
CCA7} #ejstelel R E A% foot printing HFLZ
ol Ae ohrh) SEF37} Ajste Ao ggelg
B-conglycinin o subunit §312}-2] upstream DNA=} &,
‘b’ oA 716 ¥ 27] AACCCAS 23 (H)%
(—)71=e) A9 oligonucleotide S F&8te] A2 SE3
Ao %23 DNA binding proteine] ZFEH=AE
gelstodol 3he). Fig 12] gel mobility shift assayoll A
B Hle} 2o, lane 19 o subunit FA2ke] —208
bpoll A —139 bp7h<1¢] DNA Al o)) B4€ AFA
B) band®} olEE7t §AHEH ARA band’t pSE3E
EcoRI% Hindlll2 498 ¥ £e]¢ SE3EULS AH8-F
lane 20|AE HAFEAT whebs 270 AACCCAE X F

1 234
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Fig. 2. Titration of SEF3 binding to SE3 by compe-
tition.

Lane 1, radioactive pUC19 polylinker probe; lane 2,
radioactive SE3 probe; lane 3, radioactive SE3 probe
and 50-fold molar excess of unlabled SE3; lane 4, ra-
dioactive SE3 probe and 100-fold molar excess of unla-
bled SE3.
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3 P4 ¥ SE3 DNAS SEF39 Ao ALg3lqu.

Fig. 1] lane 22] DNA-protein A7} Eo] 7=
ZAFeE7) st ZBA 48& FP3Arh Fig 29 lane
12 pUC19$- EcoR1=} Hindlll2 A3 3 5% pUC
19 polylinker X9¢] DNAE @3 o2 A}l83ld DNA-
protein AFAE ZAGE Z#E RHoFEr)h Lane 2, 3
2 4% SE3 DNA¢} SEF3¢le] 234 SolAdL Ry
Zt}. Lane 2= 5|3 ZAAA7} Qv 2903 lane 3=
50u), lane 4+ 100u]9) HHAMY B994 2 EAFA
&2 SE3 DNAZ ZAAAZ H713 ZAFo)t). Lane 37
4o A lane 204 Role AEAZ} AR E AL lane
204l SEF3e] <jst AgAle] Ao Bolgojge
A& vepdch. SE3¢t DNA ©33te]l AN band<]
o]FX7} DNAY Z7|d ZA F$9A) Z= o whslodiv
lane 12] pUC19 polylinkero] 23+ ZA3tA= SE39] 93k
A B} AASA we ¢Holmg SEF37} ofyd
Aol o3 FAHE AFA ez FHHAL

tHS uiel DNA binding protein 27} XA}

SEF3 o] 2]9] t5 uj¢] t}2 DNA binding proteine]
71 FH37] Ashel ‘AT AN AEF RY re-
peat, CACA boxE *PZ EAS F AIEY ¥reA)A
DNA-DNA binding protein®] Z3HHE ZAS9 ). Da-
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Fig. 3. Detection of soybean embryo DNA binding
proteins interacting with SE3 fragment, RY repeat,
and CACA box, respectively.

SE3, RY reapeat, and CACA box were used for lanes
1~3, lanes 4 and 5, and lanes 6 and 7, respectively.
Lanes 1, 4 and 6, S-100; lane 2, PEI nuclear extract;
lanes 3, 5, and 7, nuclear extracts. Arrows indicate the
DNA-protein complexes.

hmus$} Kedinger' ] ¥ o wle} Z4) 3 S-100-2, AA
Air2 gAML E4$ dFES 0.1 M KClo] $Hr-d
bufferol A1 Dounce homogenizer2 #3A3tA171 & YA

2ot A& AAHAEL 0.32Me] KCl 5% bufferol
A oA 228 3 100000XgE QAR de
JAAg oulgitt. Fig 3914 S-100(lane 1, 4 2 6)¢}

& FZE(lane 3, 5 ¥ 7l #&=+= DNA binding
proteine] 9% AFA(FAF)E FEAl AYde AL
& 4 9itk SE3 Ao I3t lane 3(Y F:EE)9 Z
A= SEF3E B33 glch Lane 1(S-100)9] H9-+=
SEF3-like A3A] o]9)o] whe o5 AgA7t 84

F Atk RY repeat®] 7% S-100(lane 4)ol= 2719 4
3HA band7} Ho|vt 3 FZE(lane 59l oL}
o2 1ol AgA band’} B}k CACA boxe] 2%
S-100(lane 6)o)+= AEA band7F glov 3 FZE(lane
7ol A 149 Z8A band’} H9cth = DNA binding
proteing 2 3h= WHol wetA] AGA Y FA Fdel
bl ol2g AFATe] FAo] SolFgUAE ¢
olr 7] i E dog AFAYE 7HAL = DNAS
AYAAE 7114 &' DNAZ BAES AlH Holop &
Aotk FEAESGE g HEAEE AXYs 7HA
S FY &38R @ HE A1 LolskA ot
o]® DNA binding protein® FAZEH A &g  Arh
# 2o Chamberland $'9& o subunit FA%}2] upst-

1234567

Fig. 4. Relative levels of SEF3 binding activity in so-
ybean nuclear extracts and S-100.

Lane 1, nuclear extract (standard); lanes 2, 4, and 6,
5-100; lanes 3, 5, and 7, nuclear extracts; lanes 2 and
3, sample prepared from soybean seeds around 12 days
after pollination; lanes 4 and 5, sample prepared from
soybean seeds around 20 days after pollination; lanes
6 and 7, sample prepared from soybean seeds around
32 days after pollination.
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Transcriptional regulation of soybean B-conglycinin gene expression.

(l) identification of a soybean embryo factor interacting with upstream re-
gion of soybean B-conglycinin gene

Jeong-Yeon Lee* Dong-Hyo Chung* and Woo-Yeon Kim (Department of Biotechnology,
and *Department of Food Science and Technology, College of Industrial Studies, Chung-
Ang University, Ansung 456-756, Korea)

Abstract : Soybean nuclear extracts and S-100 were prepared to examine the soybean
embryo factors which bind to the upstream region of soybean B-conglycinin o’ subunit
gene. SEF3(soybean embryo factor 3), which is presumed to be a trams-acting factor for
the expression of the gene, was detected in gel mobility shift assay using the DNA probe
containing two AACCCA hexanucleotides. DNA probe containing CATGCAT or AACACA
was used to find any other soybean embryo factor interacting with the upstream region
of B-conglycinin o' subunit gene. It was found that there was no common DNA binding
protein detected both in nuclear extracts and S-100. The relative levels of SEF3 binding
activity both in nuclear extracts and S-100 of maturing soybean seeds were determined.
SEF3 activity of nuclear extracts was first detected around 20 days after pollination and
significantly increased around 32 days after pollination.



