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Abstract : A novel method indentifying the androgen response element of the genes has been
developed. For this purpose, the DNA-binding domain of the androgen receptor (ARDBD) was
expressed as a fusion protein with glutathione S-transferase in Escherichia coli. Then, the fusion
protein adsorbed to glutathione Sepharose was prepared and used as an affinity column to trap the
DNA fragment containing a potential androgen response element. This affinity column was proved
to interact specifically with the mouse mammary tumor virus DNA possessing several
receptor-binding sites. This technique was applied to the mouse epidermal growth factor gene of
which expression is regulated by androgens in murine submandibular gland. Among the regions
tested (about —1900~ +315), a region strongly ineteracting with ARDBD was found to be located
between —727 and —598. Analysis by gel shift electrophoresis supported this notion. The
comparison of the nucleotide sequence of this region revealed a segment with homology to the
sequences of the genes which are regulated by androgens. Therefore, it was concluded that the
potential androgen response element of mouse epidermal growth factor gene is detected between
—727 and —598 and that this method is efficient for identifying the androgen response element.

Key words : epidermal growth factor gene, androgen receptor, submandibular gland, androgen
response element, affinity chromatography
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Development of a novel method indentifying androgen response element and its application to
mouse epidermal growth factor gene.

Soichi SHIMAZAKI

(Department of Biochemistry, School of Dentistry, Iwate Medical University, Morioka, 020
Japan)

Abbreviations : EGF, epidermal growth factor ; AR, androgen receptor ; hAR, human androgen
receptor ; rAR, rat androgen receptor ; ARDBD, DNA-binding domain of AR ; ARSBD,
steroid-binding domain of AR ; ARDBD/SBD, DNA- and steroid-binding domain of AR ; HRE,
hormone response element ; ARE, androgen response element ; GRE, glucocorticoid response
element ; TRE, thyroid response element ; MMTV, mouse mammary tumor virus ; GST,
glutathione S-transferase.
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KILEHES gL 52 5, Pl IZOHORMES
BOMLPHRBER OB TOEKY, BHLOA
Y Ef e v A TRIEFCEELTBEL
HoTW3, EGF ZAKD cDNA 7o —=v
TOR, BRIGTTH 5B verbB LHIfAA+
FEo—JSTHAEIEBPESHIRE 1Y% 0D
®ic, EGF ZAKHE® 2B T 2B H&E
FDcerbB2 bAWVWEENTWEY, Thod
T &5 5 EGF & % OSZEE KL 03553
1k, SSRBLCESEb->TVWEbDEER
BNTWVW3, EGFlR=7 2825 » F DHFIR
TRER 7 vV FaeX ViREKICF O mRNA ©
REMBEESN S, BRTRT Y Fayvic
L FIHMHE N3, DS EGF #ix
FORBIMEBERNTHD, hoRLE VK
BHTH B, LrL, 0D EGFBEFORE
FEBB R I EHEIAIhTOLRY,
TyrkayvBEDRAFOAL FRLE VR,
IVRFa—-NhoBRINBIEEEY UK
Thh, BRLE 7y -2 L TEMBEZTIC
e L 2 OB TREAHATNT 5, OB, ¥
WLe 75— 3ENBERTOS LfEPA b
o VAL EET AR ES] (hormone
response element, HRE) I HEREASL, 20
BT OEEE®ESIHT 27,
TvFuXrvre7y—(AR) BNV LT
F—R=»"—7 73 )—RREL, TOEKXMNI
FA A vEEEREVICEML, Z0BiEd 5A
~FOFEHICH T o TV BV BERITIE A
/BB & UE /FHBICEGEEEMALEEE CHIE
(DNA-binding domain, DBD) icDNAE &,
DR cKBITY 7+ 0V, E/SFHEB
(steroid-binding domain, SBD)IZXF oA F
FEatE 71 < —TEREES & O RBEELTFAET
% (Fig.1)¥,DBDi366~68 D 7 ¥ » BERE
Doy, FIHEMESE W, C OFEKIERENE
7/ BBICE A, LRI Zn? ZBRAL L f2Zn
74 A —BEE2EAKL, B THHREK
HAETAHIENTEDY, KL+ 7% —{ISBD
ENLTHESAT—RATF O v - 2R
L CEMBIEZFOHRE ST 3,
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Fig.1. Domain structures of human and rat
ARs. Domain structures of human and
rat ARs are schematically illustrated. A~
B, C and D domains have the functions of
transactivation, DNA binding and unclear
translocation, respectively. E/F domain
has the functions of steroid binding,
transactivation and dimerization. C and E
/F domains are also called DNA-binding
domain (DBD) and steroid-binding domain
(SBD) , respectively.

KRR TR~ REFRTOT v Fayrvic
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ARDBD #% glutathione S-transferase (GST)
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ARE ECFIA RT3 A7 L5 LT, &5
K ZOFEEIGALT, v 2 EGF#{zF5
@ androgen response element (ARE)® o
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[ a —¥P]dCTP (3000 Ci/mmol)i Amersham
(Arlington Hights, IL, USA) K b BEA L 72
B B & & fh © B2 & ¥ &, Boehringer
Mannheim (Germany) & Takara (Tokyo,
Japan) & W A U 7:o pGEX R 2 ¥ — &
glutathione Sepharose 4 B |3 Pharmacia
Biotech.(Uppsala, Sweden) kWAL %o %
Dt DFAIEIF IR A Vo,

2) BEK

DT o@EEmkEERL k.

Preparation buffer : 50 mM Tris-HCl (pH
8.0), 1 mMEDTA, 0.4 M NaCl. TE buffer:
10 mM Tris-HC1 (pH7.3), 1mM EDTA,
10% (v/v) glycerol. 1 X TBE buffer : 90 mM
Tris-borate (pH 8.3), 2 mM EDTA.

2. HEk
1) ARFEE~7 7 —-DOHES

Polymerase chain reaction (PCR) it & » T
t + ARDBD (hARDBD) Xk Uft  ARSBD
(hARSBD) % 22— F3 % DNAMH %87,
hARDBD Bz FHIIBED /DD VA7 54
<— (5-GTTGGATCCATTGACTATTACT-
TTC3) < (3HIFREER BamHI &6 (TR

%, TYvFv2A754<— (5-TCTGCAGA-

ATTCGGCTCCCAGAGTCATC-3) ici3%iIfR
B % EcoRIAL (TRE 2/ AL 7o

hARSBD D+ > 2 754 2 — (5-AAGCAGG-

ATCCACTCTGGGAGCCCG-3) &7 v F & ¥
2754 <2— (5-AGGGGATCCAATGCTTC-
ACTGGGTG-3) i i3 BamHI #fr (TR %
HA LTz, Dr.S. Liao (¥# TKF) Loits
%523k b AR (hAR) D2E%3—-F953
¢cDNA 70— v®% PCROFv7L—-F&l
THW7z, PCR ©%#43, 7 71—} DNA,
Y RBLUOT VTV AT 54 <—% 200ng,
0.2 mM dNTPs, 5 units Tag polymerase, 10
mM Tris-HCl, pH8.8, 50 mM KC}, 1.5 mM
MgCL 28 Rt (100 ) &L, 92C T2
SoEH, 50C T2H0T7=-) 7, W0CT
25583 DMME & WS R F v 7% MINICycler
(MJ Research) = T25% 4 7 VIRIEZETT - 120
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18 DNA 3, QIAquick PCR purification kit
(Qiagen) 1T THEBIL /2, H¥IE L 72 hARDBD
#{ZF i3 BamHI & EcoRI TiH{t L 72 1% pGE
X-2T ~ %7 % —® BamHI/EcoR] EATICHA L
tzo YEER7 7 R ¥ Fid pGST-hARDBD &£
i} 2o hARSBD % 3 — ¥ 9 % 4% DNA Wi jv
i BamHI T#H L L 2% pGEX-2T ® BamHI
WA CHEALLEKRT 7 23 FR
pGST-hARSBD ¢ &2t f, ¥/, Dr. R
Snoek (British Columbia Cancer Agency) &
» pGST- 3 » b ARDBD (pGST-rARDBD),
pGST- 5 »w b ARDBD/SBD (pGST-rARDBD/
SBD) oft54ZiFkY, IhoDFS5RIF
&, pGEX-3 X~ 27 % -— (Pharmacia) I
rARDBD & rARDBD/SBD % 2 — ¥ 3 %
DNA 2A LK bDTHB (Fig.D. KBHE
Y0002 L0 75 X I FIRTPF ¥R
T74+—4LL, ThENDTFSRAIFEE&DY
n— %8,
2) GSTRA AR ¥ v X HOFH L

pGST-hARSBD, pGST-hARDBD %253
AKREHE TG1 250mw/mld7 v EYY v 25
t LB {## (LBamp) 300 ml T37°C i T—¥
% L1z, BHX 52 isopropyl- 8-D-thiogal-
actopyranoside (&# 0.2 mM) %&% 300 ml
@ LBamp #/MZ, &5iT 4~ 5H5HE28°C T
BLT, Sy BORBEEFE L, O
E#k, 10000rpmT1053RE L L TEE L .
COE~Vy b% 20 mg/ml leupeptin, 20 g/
20 sg/ml soybean trypsin
inhibitor, 20 ug/ml pepstatin, 20 tg/ml Na
-tosyl-L-lysyl chloromethyl ketone %14 7
preparation buffer 20 mlicfB L7z, X5
0.5 xe/ml @ lysozyme %2iMZ, 0°CT 30 454
VEFaNR— Lk, COBKE) = —Va v
L 72, 15000 rpm T 20 AR Q&L & B,
GSTRAAR Y v~ BAEULLEHE (51
¥—- 1) 2871,
3) GSTRAY v ¥ 7 Ho¥EE

B L 1GSTR & ¥ v 7 H %,
glutathione Sepharose # 5 4 IZ TH B L

ml antipain,
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ey 2) THRBUILRES v 0 BEEU N
7517354 +¥— b % glutathione Sepharose
#5LiZEmL, 2WTPBS, 0.2MKCl %5
OTE, PBSOIREI#%E L, &% ic25mM
Tris-HCI, pH8, 10mM glutathione, 30%
glycerol TIEH Uiz, BIL 1oy v X0 B %,
sodium dodecyl sulfate-polyacrylamide gel
EXK® (SDS-PAGE) THMrL 1,
4) =9 RFE Y 4 4 2 (nouse mammary
tumor virus, MMTV) 735 X ¥ F D&
MMTV BFD5 63 A I VI aLF
a4 FLvREVYZRz LAY (GRE) #8284
1 (139b) % PCRICL »THIEL o £V R
754 = —i2l3b-CCTTGCGGATCCCAGGG-
CT-3 (BamHI A2 TRTRLI), TvF®

YRAT54=2—itid 5-GATTTGGATGAATTC-

CAAAAG-3 (EcoRIZNI % TRTRLI) %
HWwic, v 7L — M MMTV 5031 (Fv
WMRREBH L OHEEZF ) 2RV,
PCR iZ T#41§ L /- DNA {3 BamHI & EcoRI
TiH kL, pUC 18 @ EcoRI/BamHI &7 iz &
ALfo fEERLE-75 2 3 Figd pUCMMTV &
%53z, RBETG1 %2075 23 Fic
Thr53vRT74+—4LL, 75RIF42dD7
o— &8,
5) <92 EGFEETO5 ERAROTES
< 2 EGF #{zF® 5 LiRfAEi:, Dr. J.
C.Pascall (AFRCHFZER) Lo #t5 %5231
clone 1,2 W/, Clonel i3, =9 X EGF
BEFDexon 1 D—FWEZ D5 LFEHMD
Hind 1Ml — Xhol (¥1— 1900 ~+ 309) % pUC 18
N2 9 -0 Hindll/Sal 1 EALICEALZHD
T%Y, —K clone 2 i3 Bluescript M 13 + X
7% — D Xbal Eifiic <9 R EGF B+
intron 1 ®—&F, exon 1 & 72D 5 FRAIDH
H, 8 11kb Z2FALLbOTH S, KIBEHE
DTG-1%clone 1,21 CThS5vRA74—410
yua—viigi,
6) ARERZDIHHD <Y X EGF @&zF5
R oFHE
i) Clone 1 O
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Clone 1 % #IPREESE Hind I, EcoR1, Sph 1
LBV THEHLTIMIL 2, Thick b Hindll
» 5 EcoRI (#— 1900 ~~ 897) & T®d 1 kb,
EcoR1 55 Sphl (— 896 ~— 433) T 464
b, Sphli» 5 Xhol (— 432 ~+315) £ CTO
T47b, ~2 ¥—T& 5 pUC18 ® 2.69 kb izl
Wi L 7o

ii) PCR &I & 345 HEIE

Clone 1 @ EcoRI¥hih & Sphl SHr  (—
896 ~— 433) FTD464b %, X5 3 DD
o4 THEIR L 72 4%, BEBOBRMT
ARE AT 3B IcbaIhintk Hic,
ZThZhOABO KN 20b F>EMET S
LIRSS A - %R E L, — 896 ~— 433
FTO 4641 OHEEE, — 896 ~— 72T (AR
) ©170b, — 746 ~— 579 (B fAK) @ 168
b, — 598 ~ — 431 (CHHIEK) D 168b ic 43 ¥
PCR #ig L7z (Fig.11), A8z 275
4 < —%5-GAATTCCCATTGTTCATCAA-
3 (—896~—8TD, TvFEVXT54<—
% 5-CATCTATCACATCTCAGTGA-3 (—
727 ~—T746), BREKB v 27514 <v—%5
-TCACTGAGATGTGATAGATG-3 (— 746
~—-—19D, 7 VvF VAT SA4A 2T — %5
-TAATAAAACATCACCGTGGGT-3 (— 579
~—593), CHEHERt vy 27542 —-%7F
-ACCCACGGTGATGTTTTATTA-3 (— 598
~—=519), 7TvFRVYRATITALA T —%D
-CGCATGCCTGGAGCTTAATC-3 (— 431 ~
—450) & U7o PCR @%4Hid, 92°C T40 B
DOEY, RCTHWDT==Y 7, 15CT
APOHBEEVWIRT o FEIBH A7 VT
tro BUBHEDHARKIZ 1) @ PCR &[6]—5&ft&
Lo
ii) EGF-A,B,C 735 2 3 FDERS

PCR TH4IE L 7- EGF-A, B, C 2% 7 #' o —
AN TBRKBEZITV, ZhEhoxvF
o0& bl b i L, QIAEX DNA gel
extraction kit iz THBIL 7, & EGF &zF
%, pCRII vector (Invitrogen) 54 4 —
vavl, pCREGF-A, B, C %81, #hFh
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glutathione Sepharose
add bacterial lysate containing GST-rARDBD

wash with high' and low’salt buffers
4
GST- rARDBD bound to glutathione Sepharose
add EGF gene fragments
wash with low salt buffer

UNBOUND DNA FRAGMENTS
elute with high salt buffer

v
BOUND DNA FRAGMENTS

'low salt buffer, TE with 0.15 M KCl
Zhigh salt buffer, TE with 0.4 M KCI

Fig.2. Experimental procedure of ARE-selection-
affinity chromatography.

DF3RIFERVT, KBE¥%TG1oa v
Y5 v bHIfd %, electroporation i &k U b
5VRTg—A—vavlt, Bbhtzso-
v% LBamp K CTHEBRLE 75 X I FERERL
2o TNHDF 5 RI FE EcoRIZHVT, &
EGF-A, B,C & pCRIl (3.9kb) iztirlL 7z,
1) 774=74—5551ck?b ARESMH
B o

Glutathione Sepharose i GST-rARDBD
A ESET, AREAZSUDNABKEAT S
TI4=54—h5LEERHLE, ChithR
Wik %3 % EGF BETMFERE L1 %
DI IZ> W T, Fig.2 iRl 7, @, 2)
Ti87: GST-rARDBD &5 14 ¥ — b (500
u#1) & glutathione Sepharose (50 ul) %
L 7o GST-rARDBD & i {E v DNA W
Fr % low salt buffer ic T{EEEHE S IZ, &
&1L TWw5 DNA MrH % high salt buffer i2T
SiEAEES B L 2, ZNENOESTE T
$/—NiEB L TS L BREE LR, 05X
TBE buffer #1°C (.3 tg/ml ethidium bromide
2&12% agarose gel iIc TERIKE LEvE L
THHr L,
8) Huv T BN
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i) 7o—7EH

EGF-A, B, C % PCR #:ic & 9 ek 9 5 BRic,
RBECERICTPEMA S L&D To—
7 ARE# L 7o PCR O3, 20uM © ANTP
CGEE#SEMtD 1/ 1088, 30uCid [a—7*
P] dCTP #MAKE% 100 p1& L, HhoRH
26) —il) EE—& L, ik, Yo7
ARSI, BUETEEERE LT 10 kepm %3
oWz, —MOERTE, pUCMMTV %
BamH 1 & EcoRI TiHALUIKT L, [a —%P]
dCTP 4 Fi2T DNA # 1) x 5 —+¥® Klenow
fragment TIEH L TFo— TV,

[®P] #E#~o—7& GST-TARDBD U
T, Ny vBRET -tz v FVEE (25
©l) OFER%IZ, 25 mM Hepes-KOH, pH 8.0, 0.5
mM EDTA, 0.15M KCl, (.04 mg sonicated
salmon sperm DNA, (.04 mg poly (dI-dC) -
poly (dI-dC), 0.04 mg bovine serum albumin,
0.04 mg milk, 7.5 u¢ GST-TARDBD & U7z, #
v NYt- 0 10 kepm OFERE S0 — T EMA
tzo 1 —WOEERREZ, Vv FNVIEEHARX I L
AFFELTYyFo—aygfof FLAR
vAx LAY h (TRE, 5-GATCCAAGATTC-
AGGTCATGACCTGAGGAGAGCCTAG-3)™,
Sy bFOAYVYTI/PFPSVRTT—HED
GRE (5-GGGTCTGCTGTACAGGATGTTCT-
AGCTACGCCC-3)® A tzo ¥ v FNVE%E
RB&®, 0°CT20 2M®K&EL <, 0.5 XTBE %
BNy 77 =L LB TZIUNT IS L
TEBLKKE LR, S VEEEIE, RX film
(BELBE7 4 VL) KRTA-F39%T 35
74 =TT

= R

1) GSTHA AR ¥ v/ BORE LY
LUHEDOIhE TOME,»S, XFa1 FL
7y —AKBETCRBELILES, LDKREN
DFRREEBEENBEOEPUEL TV Y,
ZITAHETR AR 2EAHTTREL, 20
—ERDOKEEF 2 4 Y ARBT I L E LT, K
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Fig.3. SDS-PAGE of the recombinant proteins.
The purified proteins of E. coli Y1090
[pGST-hARSBD] and Y1090 [pGST-
hARDBD] were analysed by SDS-PAGE.
Lane 1, GST-hARSBD ; lane 2, GST-
hARDBD.

JEE THE L 72 GST-hARSBD [ glutathione
Sepharose 1T & 5 —Bf£® affinity chromato-
graphy It & » THEBICRERIFT 2 2 & TE K
(Fig.3,lane 1), DT &3 60kDa TH D,
hARSBD & GST @ cDNA D HES & 0 F
HEn 39 TEOAGT 60.9kDa & iZiF—HL
tzo —74 GST-hARDBD 04y F&(3 35 kDa T
b0, FELALSTEB2kDa & 3IF—HL
7= (lane 2),

Y 1090 [pGST-hARSBD] @5 14 £ — + (0.1
ml) 1T, A7 ¥ Fo4y v Té 5 [PHIR 1881
0nM &4 vFax—va v LEEAR,
20,455 dpm D FFRHIFEE AR S iz, RIC
GST-hARDBD @ DNA ~D#EATEMEAH S »
KT BkHic, Fuvv 7 v aSrEfT- 1 (Fig.

HEEKSERE 20 255269, 1995

F —> disl®

12345678

Fig.4. Gel shift assay of ¥P-MMTV-GST-
hARDBD complexes.
GST (lanes 1-4) or GST-hARDBD (lanes 5
-8) was incubated with **P-labeled MMTV
and separated on a 5% polyacrylamide
gel. Lanes 1 and 5, 0.5 1g ; lanes 2 and 6, 1
1g ; lanes 3 and 7, 2 1g ; lanes 4 and 8, 4 1&g
proteins.

4), Al 7o -7 LTHVWI MMTV T
GRE 733 » FRIEAES 545, Th 5 DOESIE AR
LT I EBMONT VLAY, GST %
A THEP-MMTV &AL TY 7 b gAY
v KRB ShVWA, GST-hARDBD %A 7z
BAII D 7o — TNy KRSy 7 b
Ny RBELN, NV FDBEEVY T MT S
A& 1, WA 72 GST-hARDBD O i K77 )
ThHoto TOT LR, MABY VXV BEDH
BltikELT 7o - T 19 FicHEET S
GST-hARDBD D4y FE st 5 & 2R
BLTW3, COLKIIRRHALALSFIE
hARSBD D& i3RI+ LV E ViESHEZE,
% /- hARDBD 0 #341c 12 DNA &84 HE L
TWo TU5DFERD SARBERIC K D FHR
L7 AR DHEEN x 4 v i3TEHAREFELTE
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2.69 kb =

Fig.5. Binding of MMTV fragment to
GST-rARDBD affinity column.
pUCMMTYV was cut with EcoRI into 139b
MMTYV and 2.69kb pUCI18 fragments and
their bindings to GST-rARDBD were
examined. An arrowhead may represent
bacterial RNA. M, molecular marker (1kb
ladder, Gibco-BRL) : lane 1, cleaved

pUCMMTYV : lane 2, law salt buffer
eluted : lane 3, high salt buffer eluted.

D, AHEDOHKTD 3BT OIE TR
DI L 5 5 &Il L 7o,

[E 41 pGST-rARDBD (7 3 / BRJEEH 524
~ 648) ¥ XU GST-rARDBD/SBD (7 % / #
PR 526 ~ 902) ICTKIBE Y1090 % ~ 5
274 —LLFEBE LI, F—2IC@REB0LHS
GST-rARDBD/SBD & 0 &, X 04 FED/N
&\ GST-hARDBD ¥ & ¢ GST-rARDBD O
FHWEORREILSFEH L, £-5EFBEL 12
GST-hARDBD & GST-rARDBD % M. # L #=
A, %EDHH DBD ® N Kkl & C K
o7 3/ BES &—HEL/HIT DNA LD
L BOEEASHfFI N, P Eo T Eh 5,
PIF @ DNA #4583, GST-rARDBD %
Wi,
2) ARDBD7 7 4 =74—H354i1c&b
AR fESRB OB
i) MMTV ToO#:}

KIEEWN THE L 72 GST-rARDBD 2 & &
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54 ¥ — b %, glutathione Sepharose 7 5 &
KR LA S, ChElEBET LI EiIckD
GST-rARDBD #H LT 74 T4 —Hh 5 A&
AHEB L, TOTT7 4 =714 —Hh 5 LITEIE
T 2L, ERICKEST 5 DNA 2%
Flteo HILRBT Y RYKLTFa—TicHE
HliczvvhsazxfifTascsicky, J
FEEZREICHEEITA S DT L, &
U % iz GST-rARDBD 743 BRI £ K 15 Bl 51
Lt T 2% M2 5 HIIT pUCMMTV
ZHIFREER U Lokt 2 0 TER%E1T -
foo T DFER, JEFFNTE DNA TH 5 pUC 18
»B015M KCl TidE A LB L (Fig.5, lane
2), GRE 2&% MMTV ¥ifi3Fic 0.4 M KCI
THthE /e (lane 3)o MMTV & D b{ESF
WMoy FREICKEEBRD RNA &8bh
305, ChdEEREHESICEN S L,

ii) <v 2 EGF #{zfD AR fEATHIEKDOKSE

Clone 2 2 f 4~ D §IfREEF% (EcoRl, HindIl,
Kpnl, Pstl, Sacl, Sphl, Xbal) i1 & v iH{Ld
32 &tk b, <=9 2 EGF BIEFDHIREEE
KA (EBIL 72 (Fig.6), 11kb @5 HiFiFHh
WEATIT exon 1 A3, Z D FRICid intron 1 A3
HFEELTWE, 25D D B Pascall 5P D
E LSRRI — 896 ~+ 309 DA THD,
D Esr DEFIE 2 RHTH %, &I
clone 2 ® 11 kb 2fEEEWF{LL, GST-
rARDBD & D#E&ZRIE L7248, Boh 2
A% 4 ETHDPRETH > 7o, B, &E
AR IIBETFO S0 ®— 5 —EECEEST
5IENEV, £IT, RETHHBERD T
EGF iz FO 7o ®— % —%28L5— 1900 ~
+ 315975 clone 1 ®3 — K3 AEEHEK
TR A LT,

Hoh L, HIFREEHE Hindll, EcoRIZT
clone 1 Z{H{LUIKT L, $5— 1900 ~+ 315 OFA
I % Hind AL A © EcoRI EAL (8 — 1900
~—897) % T®d 1 kb, EcoRI#ALH & Sphl
B (— 896 ~— 433) £ TD 464 b, Sphl #fL
5 Xhol Hihr (— 432 ~ + 315) F T oD 747
b, ZH & pUC18 D 2.69 kb icHIWT L 7o T
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clone1
(I
clone 2
L [ ]
I ~ 1
133 % 33 % 5. T oz %3
88 ¢ £ 85 £ 8531 Eassd sr 8 &
LT 1T ;
exon 1 intron1
rr 1 rrrr rir rr T T 1T T1
O 1 2 3 4 5 6 7 8 9 10 M

kb

Fig.6. Restriction map of 5-upstream region of the mouse EGF gene encoded by clone 2.
The 11 kb EGF gene encoded by clone 2 was cut with a variety of restriction
enzymes. The deduced restriction map is shown. Clone 1 encodes the 2.2 kb Hind

I-Xhol fragment.

2.69 kb—

1.0 kb—+»
747 b—>

464 b—»

M12 34

Fig.7. Binding of EGF to
GST-rARDBD.

Clone 1 was cut with HindIl, EcoRI and
Sphl into 463 b EcoRI-Sph 1 (—896~—
433), 747b EcoRI-Xhol (—432~+315) and 1
kb HindIl-EcoRI (about —1900~—897)
fragments and their bindings to
GST-rARDBD were measured. M, 1kb
ladder ; lane 1, cleaved clone 1 (0.5 /) ;
lane 2, cleaved clone 1 (1 1g), lane 3, low
salt buffer eluted ; lane 4, high salt buffer
eluted.

gene fragments

3% The region sequenced is represented.

SO IR S X F—4Frhic, —919 >
FAES 5 DT, agarose gel BXKEN L 12854,
TFYVYLATOTA NTHREEINS DNAGZ
DEXITH U TREOEEAML 14 - 7o (Fig.
7, lanes 1,2), TOYWMR%277 4 =74 —
H T LT THELIRER, 269kb 3EEAL
HEEAEHE T E U (lane 3), SEEH
HAMTIZIZEA ERD SN - fo (lane d),
—Ffthd 3 > D DNA ¥rfid, 2.69 kb OUr v
IR TEEEHES I L DRV Y FHEED
Stz (laned), BHTHEFIC464b DNV F
DiEtEtESy T, KO O 2 > oW O
BRI IR ZE R A SN 5 T,

Frc WS DA St — 896 ~— 433 DA
B (464Db) %, 55— 896 ~— 127 (A ff
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Fig.8. Binding of EGF-A, B, and C fragments to GST-rARDBD.
EcoRI-Sphl (—896~ —433) 463b region of EGF gene was divided into three
regions, i.e., —896~ —T727 (A, 170b), — 746~ —579 (B, 168b), —598~ —431 (C, 168b).
pCR EGF-A, B, and C were cut with EcoRI and the binding affinities to
GST-rARDBD were compared to that of —896~—579 (A-B) 318b fragment
amplified by PCR. Lanes 1, 4 and 7, unfractionated DNAs ; lanes 2, 5 and 8, low
salt buffer eluted ; lanes 3, 6 and 9, high salt buffer eluted.
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Fig.9. Interaction of EGF-B with GST-rARDBD.
#p.Labeled EGF-B probe (10 kcpm) was
incubated with GST-rARDBD. DNA-
protein complexes were separated on a
5% polyacrylamide gel in 0.5XTBE
buffer. Lane 1, no protein : lanes 2-6, 0.1,
0.2, 0.4, 0.6 and 0.8 GST-rARDBD,
respectively. Arrows 1 - 3 represent
2p.EGF-B-GST-rARDBD complex bands.
F, free probe.
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Fig.10. Interaction of EGF-A, B, and C fragments with GST-rARDBD.
(a) *¥P-Labeled EGF-A, B, or C probe (10kcpm) was incubated with
GST-rARDBD in the presence or absence of 50 ng of competitors. DNA-protein
complexes (bands 1-3) were separated on a 5% polyacrylamide gel. F, free
probe. (b) *P-Labeled EGF-B probe (10kcpm) was incubated with
GST-rARDBD and analysed as in (a). F, free probe.
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Fig.11.
regulated by androgens.
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