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Trefoil factor family (TFF) {27 FWNICHFBH R =D
#wH o —N—KiEE (TFF domain) #6835 —Ho0
NTFFTHAHY. TFFRHLERBELZ Lo L LTHE
HOMMBES LEICERAL, oF v LR L THEOE

ORI CEELHE 212> T0w5Y. L MIBw
T Z ¥ TIZTFF1 (pS2), TFF2 (spasmolytic
polypeptide), TTF3 (intestinal trefoil factor) @ 3FE D
TFF X7 F FARMES TV A2, HLEHEIZBY
Tix, TFF1, TFR2IZEICHMBETE L ANVIIFEEL T
B, TFF3E FEHELEOMMBLTORBEL XV H%E
ni

TFFLIE 440, P H kMt Tdh 5 MCF-7 T estro-
gen-inducible gene & L THREN72bDTH Y *, MCF-
7T TFFIORBUIT A ha sy /ﬂwﬂﬂzf&)é"’. o

i

FE 164 11 H L HZf, 16411 24 BB
BURIEE SR © B — B
T 321 - 0293 HiA KL T 4R BT A4 MY 4k /N #k 880
BmERIRE MRS GHALE)

HENLLFHRINE LS ICTFFI @O0 E—% —
BHIZIEZ A by VGRS (estrogen responsive
element : ERE) 2SFfELTWa7. LA Ladis, B
BRI L ANIUVOTFFI # 8B L TWw 5
bbb sd, A Moy 3 HMETTFFL %I
EWAL2TwAH I EERTIME VY. EHiE Lk

AT A PO U RREFFHL TV D L)
73*257@”‘7&%'&%&, CHNIIARBE LRI L TH B,
BHEDL A, HLEHE LR RN L TFF 3T
BABTH 525, Gott 5 13, TFF1, TFF2, TFF3#
el o7aE—F—HBIZHBLTEDOLNSL 45 FTD
MBS (Motif I, 0, M, V) AEALERIE LR
Ry TFEFRBICHS L T A MEEZ2H LTV 5.
¥ 72, Al-azzeh 5" &, TFF1, TFR2&EZH7uE
— ¥ — P s BRSNS GATAKESGY A4 b 2%, BH
sy By 2 TFF1, TFR2OREBUCEE L TW 2D TiER
WHEHRELTWAY, ThL5ORTOEERIZONT
EFLOERITH TV RV,

—75, TFF1ix B BB ICEERVEALTEDRE
BLAVBERTsZEnmohTcway®Y, o
TFFIRUBEOKEICOVWTLHEMIIAHTH B
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Nunez & " (2 ERE ® 112 phorbol ester % c- Ha-ras 72
EURET AT N — g TFFL &5+ 70 £ —
F—FIlhHBrl2zW/ELTHLE. ThAS5DORFH
TFFIEHOFEICHE G L Twb L BEbh by, FHHiE
ERHRMINE A H e R BT I R bR Tui .,

F72, RIEWYA MO AV EOREAITFF %3 H %

25 RBMPEIPEVIMEL L, TFFLEETO%RHR
DOV TIERIE WD R > T 5.

VDEDL) EREZD LI, AW CIRIER SREE
S & [ B2 TFFL % & 7"5,1% LTwab e Gk
Ntk MKN45 % Fivy, TFF1 QRN RHICEEL 5
RABRFIZOWTHFZIT R L LB, =R aFy Y
DRYF, phorbol ester R RIEMES 1 b 4 » HBTFF1LE
BIHZEBLREIOVTRH T ko7 $/2, I
B D720 MCF-7 /g 2 F v 74 b 3647 L THT 2 -
7z,

F &

1. RESLUHIRESE

17 B-estradiol, phorbol-12-myristate-13-acetate
(TPA) X EMD Biosciences (La Jolla, CA) X VAL
7. Recombinant human tumor necrosis factor - (TNF
o) 1ER& D systems (Minneapolis, MN) X i A L 7-.
TPARAM LY / — WIS THEMBLTA by 7B R
L7z, FEBREIIEREMIZT Y ) — VBRI 0.1%UT
THY, ZOBREDTY ) —VIZEROERIZEELE
R%aho7z. b MEFRBER#MakTH 5 MKN4S N,
BLUOe MAEORCRERETH 5 MCF-7THIlIX, o
=AY AMRER N 7 (R JDBAL.
NS O MBI 10% fetal bovine serum (FBS)
(Invitrogen, Carlsbad, CA) # &ML 72 Ham’s F-12
medium (Invitrogen) T, 37C, 5% CO, G T TH %
L7:. TPABXU'TINF-aD& Rz A5 EETIE, EE
B4 24 R AT A 5 0.1 % FBSRM Ham’ s F12 medium
W Bz 7z, E72, 17 B-estradiol DRI % A D FEER
TIE, BB 4G 24 M AT 5, 10 % charcol/dextran
treated FBS (HyClone, Logan, UT) % ¥/ L 7= phenol
red-free RPMI1640 medium (Invitrogen) (2] 0 %z
AR

PEEYE I & Bl = B s

YIRS Y TOy T A TR E {572,
HRa A % 10 % SDS-polyacrtlamide gel {2 TE&R K
gL, PVDF # > 7L~ (Clear blot membrane, ATTO,
) 1C#RE L7z, PLER- afiff, PLER-BHLE (Santa
Cruz Biotecnology, Santa Cruz, CA) & KIS &8, &5

R1 VT7N5 AL LERBMRT-PCRODDT T 4 < —

Human TFF 1 (GenBank No. NM_003225)
Sense5’ - CAATGGCCACCATGGAGAAC-3
Antisense 5'- AACGGTGTCGTCGAAACAGC-3’
PCR ) 188 bp

Human ER- & (GenBank No. X 03635)
Sense5’ - ACCCTCCATGATCAGCAC-3
Antisense 5 -TGGTTCCTGTCCAAGAGCAAGT-3’
PCREY) 131bp

Human ER-f (GenBank No. AF051427)
Sense 5 - TAACTTGGAAGGTGGGCCTG-3
Antisense 5'-AGGGACTCTTTTGAGGTTCCG-3’
PCREY) 131 bp

Human f-actin (GenBank No. NM_001101)
Sense 5'- TTCCTGGGCATGGAGTCCT-3’
Antisense 5 - AGGAGGAGCAATGATCTTGATC-3’
PCREY 204 bp

\CHRP Z#5& L7 U RBUKE )OS S87:5H &, Lumigo
GLO L& 5% (New England Labs, Beverly, MA)
WX REML.

3. UZIE1LEE

merase chain reaction (RT-PCR)

TRIZO1#A% (Invitrogen) (2 & 0 5528400 £ U total
RNA% #i ! L, You- prime First Stand Beads
(Amersham Bioscience, Piscataway, NJ) % Hv»T cDNA
B L2, VTS 4 LERKMRT-PCRIZ, B
D Z & <, SYBR Green PCR reagents (Applied
Biosysystem, Foster City, CA) % Hi\»"T ABI PRISM 7700
Sequence Detection System (Applied Biosystems) (2T
To7z. BractinOFEBESFIFICEE L, HROEHE
fbefiz o7z, K1, AFETHVWIZPCRT 74 <% —
ZiRY.

fJ reverse-transcription poly-

4, LR—4—@EGF7vt4a

MEKN45#ifg2 5t L7-DNA X 0, TFF1 &=+ O
TuE—F —H I (95305 +34) & PCRILIZCHIE
L (1), pGL3-basicXZ # — (Promega, Madison,
WD oNVey 729 —E#EaT ERICHA L (TFF1-
Luc). & 512, GeneEditor in vitro site - directed muta-
genesis system (Promega) % T, 5 MIOELH % B
BRIV R—F —%ER LA (M2). Zh
LDLR—=F =7 ¥ D AFOERERINEIL — 7 T
YUV E DR L. MLE 24T L — TR #E
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TFF1 Sequence
10 20 30 40 50
1234567890 1234567890 1234567890 1234567890 1234567890
-956 CAGGAGGCTG TCCTCTAAAA TACAGGAGTC CAGGGGACCA ACTGGGAAGG

Primer—

-906 TGTGGGAGGG GGAGGGAGGG AGCCCCATAG ACACAGGGGA GTGAAGCCACG
-856 TTCACTTTGT CAGTTTTTGA TGGCAGCTCG TATATACTAT TTTTTTCTCC
-806 CTCCTGCCCC CAGCCCCTCC CAGAAGGAGA CTTAATCTGT CGCTCAGGCT
~756 GGAGTGCAGT AGGGTGATCT CGACTCACTG CAACCTCCGC GTGGCAGGTT
-706 CAAGTGATTC TCCTGACTTA ACCTCCAGAG TAGCTAGGAT TACAGGCACC
-656 CGCCACCATG GCTGGCTAAT TTTTGTATTT TTTTTTTTTG TAGAGACGGG
-606 GTTTCGCCAT GTTGGCCAGG CTAGTCTCAA ACTCCTGACT TTAAGTGATC
-556 CGCCTGCTTT GGCCTCCCAA AGTGTTGGGA TTACAGGCGT GAGCCACTGC

-506 GCCAGGCCTA CAATTTCATT ATTAAAACAA TTGCACTGTA AAAGAATTAG

Wotif 1

-456 GTTAGGCCTA GACGGAATGG GCTTCATGAG CTCCTTCCCT TCCCCGTGCA

Motif I

-406 AGGTCACGGT GGCCACCCCG TGAGCCACTG TTGTCACGGC CAAGCCTTTT

ERE

-356 TCCGGCCATG TCTCACTATG AATCACTTCT GCAGTGAGTA CAGTATTTAC
-306 CCTGGCGGGA GGGCCTCTCA GATATGAGTA GGAGCTGGAT TAAGGTCAGG
-256 TTGGAGGAGA CTCCCATGGG AAAGAGGGAC TTTCTGAATC TCAGATCCCT
-206 CAGCCAAGAT GACCTCACCA CATGTCGTCT CTGTCTATCA GCAAATCCTT
-1566 CCATGTAGCT TGACCATGTC TAGGAAACAC CTTTGATAAA AATCAGTGGA

-106 GATTATTGTC TCAGAGGATC CCCGGGCCTC CTTAGGCAAA TGTTATCTAA

Mot i fII

-56 CGCTCTTTAA GCAAACAGAG CCTGCCCTAT AAAATCCGGG GCTCGGGCGG

MotifIv

-6 CCTGTCATCC CTGACTCGGG GTCGCCTTTG GAGCAGAGAG GAGGCAATGG
|ESHE R ~Primer [2ENGEEES

K1 b hTFF1#EZEF70E— % —i¥% (GenBank No.
AB038162). 75 4 < — T h/-4HE % PCR TR
L CTpGL3-basic X7 ¥ —{Z# AL, TFF1LK—% —
BE{xTF (TFF1-Luc) & L7z, IZiZ TATA box, Motif
I, I, M, IV, GATA¥&% 4 b&ERT.

L, Lipofectamine 2000 (Invitrogen) % i\ TLK—%
=R F—=DI T VAT 7Y arkiirols. RO
¥ALD 7292 phRL-TK X7 ¥ — (Promega) ® 5 ~
A7 xr va b RFIZAT, 24 &I Z [
UL - ##% L T, Dual-luciferase assay (Promega) % 17
572 ER a3~ 2 ¥ —ik, MCF-7#/ifg & ) fER L 7=
cDNA & b ER a® I — FHE &% PCRILICTHEL,
pcDNA 3.1X%7 % — (Invitrogen) ZffA LIEB L 7=,

TFF1 0% B 31

TFF1-Luc =

-456

B3 -393

®2 TFF1-Luc Ok e 5 HIRA] % BB IcRES ¢ L
K—¥%—#EF (A, B, Bl, B2, B3, B4, C, D, E,
F) ok

(A) (B)

3]

8

Relative luciferase activity (%)

B & 8 8
Relative luciferase activity (%)
o ¥ & 88 8 8 ©

=)

MKN45 MCF-7
K3 #LAR—F—BEZTORBLNVOLE. (A) MKN45
(B) MCF-7, Mean =S.D (n=3)

S

1. MKN45 #ifs, MCF-7 fifRIC &+ 5 TFF1 £IREA
B LB

M1zt b TFF1&IET 70— % — RO EILE S
L, Motif [~NV", ERE”, GATA#&H A4 +' off
%73, PCRTHIEL Z-E5 (-95325 +34) %
pGL3-basic N7 ¥ —iZHi A L7 TFF1-Luc & & &£ 12,
BRERICy Mofidy 2 RESEZ10EHOL F— 5 —
ER L (K2), ThosDLR—-% -8Bzl %n
MKN45 #ifg & MCF-7#ifg\lc b5 v A 727 ML, £
DEBRLARNVERBRF L. M3IKKRTIHI,
MCF-7#ilaTiZL K —%—B, BIOLZIATHETOR
BHLAXVOBRTHAEREDLNA, FIZLER—%—B3T
DREBLANVOETFAH . o7, LE—%—B3i3-406
DERE #R\TWAHNDT, ZHIEMCF-7THgIZBIT 5
TFF1 O MICEREVERETH LI L2 REBL TV,



32 BES: R —BH

Westen Blot
(A) (B)
KD
KD
. 0 —
%0 — 4 W —
55 — = ss == :
MKN45 MCF-7 MKN45 MCF-7
ERa ERB

K4 =zxtarrmwmk (ER) EHORE (v Ay 7
av74 7). (A) ERe, (B) ERB.

*p<0.05

Relative ER @/ER B expression (%)

MNIS B MCF-1
B5 V7V y A LAEERNRT-PCRFICEAER ak ER O
BHEIOWKES. (A) MKN45, (B) MCF-7, Mean +
SD (n=8), "p<0.05vs.MKN45 (t#i58)

—7, MKN45#ifa Tix, EREZ X LK—%—-B3T
DREBLNVETIZREDOLNT, LFE-F—-B4llsw
THRBL NV ORELRET A0 Hh e,

2. TFRH#RICHTIIANAT > OEE

K 3ZR L2 ME Tk, MKN45#I#212 35 TIZERE
MHTFRIEBRICHE R B L G52 TwRnE ) ilEbh
7z, £2°C, TFFIRBIIH$ % 17 B-estradiol (E,) @
WEBIZOWTHO TREZITR o7, K4ITRT L1,
YIRS 7Ty MEIZLDEHLAXRVTOER o, ER
BOFEBEMEF LIzEZ A, MCF-7THIlED A T% L
MEKN45#lICBNTHM A DA ba s vV SHEROR
o ohs, LaLids, ZREFhOMBEMEICE
\T5ER 0 L ER BOREBILE ) TV I A AEREMNRT -
PCRETHA B E, H5IZRT X912, MCF-7THilTIZ
ER o ER BLEIBEEIZHBAL TW/ADITHL,
MEKN45#if2 Tid, ER BOREBL ~NVIZx L TER a®
FELANXVEADH DR LSRR S .

E, (10 nM) % 24 B /EH 2472 ® TFF1 mRNA ®
BHELNXVEYTLVY A LERWRT-PCRETHTH

DJMS
(A) (B)
7. 30 A
§ 101 s
e g
< <
m,. -
z g
E o E 104
5 2] E g
& )
0- 0
arirol
17 B -estradiol 17 B -estradiol
MKN45 MCF-7

6 MM TFFL mRNAZEEICH§ % 17 f-estradiol (10nM,
4 A v F 2= 3 ) OFE. (A) MKN45, (B)
MCF-7. Mean=S.D (n=6), *p<0.05vs.Control (t
HE)

2

(B)

8B &8 8 8 5 B
Relative luciferase activity (%)
G

Relative luciferase activity (%)

8 B8 3

0 0M DM 1N OM oM
17 B -estradiol
MCF-7

0 ¥ MM tH 10M KOM
17 B -estradiol
MKN45
E7 TFF1-Luc %32k % 17 B-estradiol (10nM, 24 15

L rvFax—Yarv) OB,
MCF-7. Mean £S.D (n=3)

(A) MKN45, (B)

bE, W6ITRT &L 9H1IZ, MCF-7#il2Tid TFF1 mRNA
BEHRPEBIZEA L TWEDITH L, MKN45#AL Tt
LRGN h o7z, B7IZIETFFL-LuciZ & ) LK
— ¥ —BIRFHEN AT R o 7R 2R T 25, MCF-7#
fa CE, DRI TFF1- Luc O 582 LA L T
LDIZx L, MKN4SHITIZAEL LA IO ok
Aofz. HBIZER aRBANY ¥ —2MiluAEAL, #
W ORFERM T T 24 R 3% O TFF1-Luc O %3l L
NNV EIRTA, ZO%EIEMRKNSMIBIZENTY
TFF1-Luc OFEBPEBIC LA T H 2 L ARBD LN

3. TFF1 #B(Z3%9 5 phorbol ester DEZ &

KiZ, TFF1ORHFZICHS TR FL L TEEL
2 LT\ 5 TPA OFEH % MKN45 #ilfz & MCF-7
fa b CHEBBRE LA, V7 ILY A4 AFEEHRT-PCRIE
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(A) (B)
(A) (B)
L w® e peots ©peas
- _ Kl — /i)
S € o] S £ ml
2| z 70 Fl
> > [=3 o
= 5 JH Z ﬁ 1
& 1 8 2 2
g ? mf g §®
H : 5 5
2D 2 ® to Eo
£ o) g ) =
5 < = EB
N & _gm £
1 k] g
D ‘ 2% g B
o L 0 . - (i} 0
Qrirol Bakin Qrirol Raidn arirol L,
MKN45 MCEF-7 MKN45 MCEF-7

8 TFF1-Luc#HIZx$ % ER ol D%, TFF1-
Luc & & HIZER aZBINT ¥ — (0.4 pg/well) H 5V it
2y ba—& LTpcDNA3.1XZ ¥ — (0.4 ug/well)
b7 X722 bL, F12 medium + 10% FBS O 4+
NC 24 Rp [R5 2 1% O TFF1-Luc BHL L AL 0 )ik % 17 7%
=7z, (A) MKN45, (B) MCF-7. Mean +S.D (n=3)

(A)

Relative luciferase activity (%)

A/ToA
f —

TFF1-Luc 1
TFF1-Luc/TPA (g

TPA(10nM)

MKN45
10

9 PIKMETFF1 mRNARE I35 TPA (10 nM, 24 R A
X anx—ar) o, (A) MKN45, (B) MCF-7.
Mean =+ S.D (n=6), *p<0.05vs. Control (tHiE)

(B)

MCEF-7

FLVR—7 —BETORBIISTHTPA (10nM, 24 A v F 2R~ 30) OB (ZhFho

VR=5 =Dy PO —VEOEHELXLVE100%E L2BE0MdE ). (A) MKN45, (B)

MCF-7. Mean = S.D (n=3)

TR TFF1 mRNARBLIZH T2 TPAO B2 % B Th
52, KIIRTIIIZ, wFhofiafEicswed,
10nM TPAZ & ) TFF1 mRNADREB L~V idHEIC k-
ALK, VR—=Y —BEFHITTIE, TPAORhHRIZ S
HIZEHIIREDHN: (K10). HEHOL K- —T
TPAIIX 9 A RIEHOEE A 5 L, MKN45HIZ B
Th, MCF-7TH#ilgICBVWTHLR—F—ClzBWnT
TPAIZH T B USEAIZEAEHELTWE I &2
borkZof:, MILIIART LI, LE—-F—CIZB
WTIE-338DAP-1#EEY A FARET 50T, TFF1
TUE— Y —HIBICIEET 5 AP-1#EE&% 4 FofT,
CDEFDAP-1HET A PRI EELREEEZ LR L

"GC CAAGCCTTTT TCCGGCCATC

TCTCACTATG AATCACTTCT
-327
11 VRS CTHIIRETZEHSOBRT. FTHI

AP-1#5EBF 2R Y.

TWwaEEz ol

4. TFF1 %R ICxT 2 INF-aDEE

3512, AR FIENT A A4 > ThbTNF-a
DOYEM & #ET L7z, PWEMTFF1 mRNA O RBU AT 5
TNF-aDEE% ) 7V 5 4 L5ERNRT-PCR & T
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(A) (B)
“p<005
g® g®
£ & 5 W
Lo Lo
o o
< 2N < 1
2 2
£ &
= @
£ E o
g 2
E 1 g o
[T} )
ol = o
o oI -
0 Wehl 0 e
TNF « TNF o
MKN45 MCF-7

X12 WEM% TFFImRNAZHIZ#H 3 % TNF-a (10 ng/ml,

QWA ¥ % 2 x— 2 >) OYHE. (A) MKN45, (B)

MCF-7. Mean £SD (n=6), *p<0.05 vs.Control (t

HE)
THE, M121ZRT X912, MCF-7#HiaTiL TFF1
MRNADEHH I LT PRI 57213 Th o 7299,
MEKN4sHila Cl3 AR 2RO 5z, £2 T,
MEN45 MBI BWTHEL R — 5 —BIZTFEZHWT
TNF- a6 S HIEOME 27k o7z, §5 &, H13I1IR
T I, LE—%—B4TTINF-alx$ 5 USHEA
HKTFL, VLE—-—%—D TCRRIBEPEEITHELT S Z
ERHOSNI. LR—-F D TRETHENZ RS
¥ (M14), ZOEWMBIIENF-«kBHEEY A PEEZDS
NBEFIA2 5y FIfEELTHEY, TNHDNF-kB#H
H A~ OEE AR SN,

I

TFF X7 F RIS IS L Tw b E8 %
HFD—>Thb Y, HICTFFLIZEHBEIC BV TEE
Er R LB, 72, TFF1/ v 277 b=
7 AT ERESICEEAEE LT A L bR SN
TWwbOTY, TFFLAYEIELELE T & LCREEL Tw
BHREMELEZONTVA, L Lads, BREICS
1+ 5 TFF1 ORBAIZ OV TR AL E 2% 7R o
Twh., b MEEEHBELY H W TOEBRILZ O
DIEEICHETH L0, RifgETide FEREOEF
V& LT E Rk MKN4s = v, BiZBIT5
MKN45#i§1 T D TFF1 5B B % RIZL T 2K
F oM EITR o 7.

KDL R— ¥ —@IET % AV CTFFL OFEEN 2%
BE 2 E L ERTIE (K3), MCF-7#ilgizB1)
% TFF1 O%HIZ13-406 DEREDAFEFEETH D
ARSIz, Lo LAt s, MKN45S TIZEREDH
HITRBLNVICEER 523, -365FTERESHE

i ]

DIMS

Relative luciferase activity (%)

TNF a (10ng/ml)

MKN45
MKN4512 BV TH L E— 7 — @iz FORBIIHNT S
TNF-a (10 nM, 24Bf 4 > Fa2x=Ta ) OF
B (FhAhOLE—y—0ary bu— VEORKH
LRIV E100% & L7za DM 2 L) . Mean =
SD (n=3)

X13

-256

TTGGAGGAGA CTCCCATGGG
AAAGAGGGAC TTTCTGAATC

-216
E14 LK—% D THAIZKKT 2 EHIHONF-«BiEEHE
7l (T#) &Ry,

LR =7 —BATHRBLARVSBFRHIET LA, LA
— % — B4 THARET B (-393205 —365) (2
T AEFIIFETE TRV, BERNL®RET
RBCHSTHEELRNTTHLUHELHZ0T, B
TEFRNT 2 BV T .

Gott 5" 1%, TFF1, TFF2, TFF3#{zfH 70—
y—EBICHEBEBL TR SN S 4 7 HIOEF—7 (Motif
I~) 2ELERK EERERN R 5 D TFF R
CEE LTV AR 23 L T 278, He 05O
WoHPD S1E, Motif I ~MIZ2oWTIFZEDRED
TFFREBUCKE R EBZ 52 TR L 3EA Do 7.
7272 L, TATA box ®EREIIDH S Motif VIZDWTid,
IHERVIZLR=F — & SAIOMEFTIEAL Thiw
DTEFDEFRIIAHTHSL., MCF-7TMlRE RSB &,
MKN45MIfaTIE, LR —F—FETHLEEORBL
NV ERFSTWBEIEEEZ DL, Motif VidAT 60D
HEZRLLTWLEO00 Lt BRI FRME
I GATA-6 8B LTHEH Y, TFF1 7O €—% — kIZ
HAE LT 5 GATAR A4+ A3TFFL O B R4 5y
GRBUICHS LTwWAHREEDHZ LE X LN, FEIC
Al-azzeh 52 1, GATA-6 D fHIZBIZ X H MKN45
MBI CTFFIRHA LA TAZ L2 HREL TS, Ly
LaAbM30l#EE R &, KRELEBHALAAVITEE
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#5 2 T05GATAKAY A4 P ERTHET 5 2 LIgWEET
»Y, TFF1RBIIHT 5 GATADERIZOVTIZE S
B2 T REXH D LHICBEbNS.

M4~7TRL7ED1Z, MKN45#IBETIRER o, ER
BAEBLTVBIZLHH b 5T, TFFIRIIE, 0
BEZI RV EIHREISN. BHBELERIIBITA
IZAMOFVEREROFEREICNEITICLWEINTS
D o0 R E L T TFFL BN E, DB % 21
ROOPRIABETH 25, SHO) TN A4 LERR
RT-PCRIZ & A #ETTIx, MKN45#MAE TIEAHXN A2
ER a DFBAER BIZl~5 LKL, MIBHNIIBITS S
NS 2MOZEEROFRIL, 5 WIZER aDFHED)
FEEO»H Litk\v, Bieche 5% 1%, FLME#NIZB
75 TFF1 %33 ER a DFI L HEAH 525, ER gD
BHMEIIMHEER L E VI HEXTL-THBH, ERB
W TFFLORBHRAHICH T VEGE L T2l D H
brEbhd. ER o il BB LA I121E, X8I
RL72E 9 I MKN45 Ml BT H TFFIRHE L N
WEATHIED, ERakERBEDHREDETREEL
TWwhEEZ LN,

BB E R A Tld, TFFLIZMD TFERTF R & &
LBICZFOREBFLANVBERAT LI LRSS TV S,
DL LRTFRFIORBRFEORFIZLTLOIHL 2 L
o TEWHR WS, &TEORIEHRIELAS TFFL 3%
BrG5 2 COLARESEZONL 0, SHOET
13 TPA & TNF-a D% 5% & 7:. TPAIZ TFF1 O %8 %
FHICW ARS8, RI0IRLAZEIICLR—7 —
CTZO®EITHET LI LA, MKN4SHIE T
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Factors Affecting TFF1 Expression in Gastric Epithelial Cells

Yoichiro Fujii and Tadahito Shimada

Department of Gastroenterology, Dokkyo University School of Medicine, Mibu Tochigi, 321 - 0293 Japan

Trefoil factor family 1 (TFF1) is a protease-resistant
polypeptide expressed at a high level in gastric epithelial cells
and plays a critical role in the defense and repair of gastric
mucosa. In the present study, we examined the regulatory
mechanisms of gastric TFF1 expression using a gastric cancer
cell line, MKN45. Since TFF1 was originally discovered as an
estrogen-inducible gene in a breast cancer cell line, MCF-7,
MCF-7 was also examined for comparison. The promoter
sequence of human TFF1 gene (—953 to +34) was cloned
into pGL3 basic vector to make a TFF1 reporter gene and sev-
eral deletion mutant reporters were also made. Endogenous
TFF1 mRNA expression was analyzed by real-time quantita-
tive RT-PCR. In MCF-7 cells, basal TFF1 expression was
dependent on the presence of an estrogen - responsive element
(ERE) (-406), while deletion of ERE had no significant
effect on the reporter gene expression in MKN45 cells. In
MKN45 cells, deletion of more proximal region (—393 to —

365) significantly affected the reporter gene expression.

Compared to estrogen receptor 8 (ER f), the expression
level of estrogen receptor & (ER o) was low in MKN45 cells
and we found that TFF1 expression became estrogen-sensi-
tive when ER o was overexpressed in MKN45 cells. Phorbol-
12- miristate- 13-acetate (TPA) and tumor necrosis factor- «
(TNF- ) up-regulated the expression of endogenous TFF1
mRNA and TFF1 reporter genes. A series of reporter gene
experiments suggested that AP-1 site (—338) and NF-x B
sites (=251, —230) are involved in the action of TPA and
TNF- ¢, respectively. These results suggest that, compared to
MCF-7 cells, the basal TFF1 expression is differently regulat-
ed in gastric epithelial cells, and that up-regulation of TFF1
expression, which is often observed at the site of gastric

mucosal lesions, may be mediated by AP-1 and/or NF- xB.

Key Words . gastric epithelial cells, TFF1, estrogen, AP-1,
NF-xB



