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KLFS5 promotes DCA-induced intestinal metaplasia of gastric
mucosa by activating Wnt pathway*
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Abstract: Objective To investigate the role of Kriippel-like factor 5 (KLFS5) in the process of deoxycholic
acid (DCA)-induced intestinal metaplasia of gastric mucosa and its potential mechanism. Methods The expressions
of KLF5 and Wnt3a in GES-1 cells treated with different concentrations of DCA, normal gastric mucosa and intestinal
metaplasia tissues were detected by Western blot and RT-PCR. GES-1 cells were divided into blank control group,
DCA group, DCA+si-Cont group and DCA+si-KLF5 group. Then the cell proliferation ability and apoptosis were
detected by MTT assay and flow cytometry, respectively. The expressions of TFF2, VIL1 and CDX2 were detected
by Western blot and RT-PCR. Furthermore, the protein expression levels of Wnt3a, B-catenin and CDX2 in si-KLF5
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transfected GES-1 cells were detected after treatment with LiCl (Wnt activator) by Western blot. Results The

expression levels of KLF5 and Wnt3a were significantly increased in the intestinal metaplasia tissues compared with

the normal gastric mucosa tissues, they were also increased gradually with the increase of DCA concentration in the

GES-1 cells. In addition, the increased cell proliferation ability, the decreased cell apoptosis rate and the elevated
expressions of TFF2, VIL1 and CDX2 were detected in the GES-1 cells after treatment with 500 pmol/L DCA.

However, the cell proliferation was decreased, the cell apoptosis was increased and the expressions of TFF2, VIL1

and CDX2 were downregulated in the GES-1 cells after transfection with si-KLFS5, which attenuated the effect of

DCA. Furthermore, Wnt activator LiCl attenuated the effect of si-KLF5 on the expressions of Wnt3a, -catenin and

CDX2 in the DCA-induced cells. Conclusions KLF5 may promote the DCA-induced intestinal metaplasia of gastric

mucosa by activating the Wnt pathway.
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B (100, 200 F1 500 w mol/L ) £ DCA AbFRZANI 12 h,
BT 37°C. 5% CO, WA E . 25 AN IR AN S
DCA 1] RPMI 1640 }5 530, dR2eRE55E 12 he
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2.1 KLF5 #0 Wni3a 7Ef7_t R L £ BRH R ERIE
21.1 KLF5 e Wnt3a &8 g bF ik

KLF5 Fl Wnt3a 2 FIAHXT R 553504 (2.37 £0.06)
Al (2.32+£0.07) ; 1B H &S KLF5 Al Wnt3a 8 H
AR B (1.02+£0.08) Fl (1.00£0.07 ),
PIZ KLFS Fll Wnt3a 25 HRIAKCOF IR, 4 K, 22
S FE L (1 =80.350 F198.002, P =0.000),
W b He AR ZH 20 KLFS Fl Wnt3a SR R A TR . WL
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41 v KLF5 F1 Wnt3a mRNA 40 % % ik & 2 0 &
(2.14+0.06) 1 (2.22+0.07) ; 1EH & B f KLFS

F1 Wnt3a mRNA A X R ik 55350 (1.00 £0.06 ) i
(1.00+0.08 ). PHZH KLF5 1 Wnt3a mRNA & ik /K -
Wi, @iy, Z5A%1 %5 X (1 =70.910
70.817, ¥ P =0.000), M b Hz Ak 4 rh KLFS F
Wni3a mRNA Fi5TE. WK 2.
2.2 DCAi% S GES-1 A i1 f KLF5 #1 Wnt3a
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DL R 25 6 BR 20 1 Wnt3a 25 F A 6 26 35 &8 4 5 o8
(120+0.07),(1.59 £0.09 ), (2.34+0.08 ) 1 (1.00 =
0.07 ), 4% 2H 40 il v KLF5 F1 Wnt3a 85 H 2k K F L
B, s, ZRAGIFE L (F =268.043 il
143.273, ¥ P =0.000), Ffi#& DCA WEEHGM, GES-1
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At KLFS F1 Wnt3a (R KKFE8 5 . ULE 3,
222 KLF5 #= Wnt3a mRNA 100, 200 F1 500 p mol/L
DCA 4, VLK 725 X IR 41 ) KLF5 mRNA A X} 3% ik
B 0 9 N (1.24+008), (1.74+0.06), (221 =
0.06 )F1( 1.00 + 0.05 ); 100,200 F1 500 w mol/L DCA £ ,
LI K as 6 BEZH Y Wnt3a mRNA AH % 26 35 &40 514
(1.20+0.05),(1.73£0.08 ), (2.28 +0.07 ) I (1.00 =
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Bl 4 AERE DCA X GES-1 #Hfidh KLF5 #1 Wnt3a
mRNA FiZRIE M

(x+s)
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FEFFRHAT

231 KLF5&®  zSHAIE4H . DCA 2H. FHTEXT

HRZH . KLF5 302K 2H i KLFS 25 PR G 2 55 543 501
(1.00 £ 0.06 ), (2.45+0.08 ), (2.36 £ 0.06 ) Fl (0.11 =
0.06), &I 225701, Z2RAGIFE L (F=822.422,
P =0.000), si-KLFS %445, 4iffih KLFS 8 2Rk
e WL 5.
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1: Z5FAXHRLL; 2. DCA 45 3. BIPEXTHE4L; 4. KLFS UiEk4l.
1) 525 IRt RALILEL, P<0.05; 2) SEAPEXTRZE e, P <0.05
5 &% GES-1 4ifrh KLF5 EAMRIE

(x+s)

232 A ZSEHXRAL. DCA 4. BAMEXTREL .
KLF5 3T 2R 40 GES—1 41 Jitg 384 58 R 43 %1 A4 (100.00 =
3.46) %. (125.00£3.60) %. (123.00 +3.60) % Hi
(102.00+4.58) %, L) 2450, ZRAGIHHEX
(F =36.136, P =0.000), DCA {23k GES—1 4 Jifg 4 5 ,
11K KLES T8RS , DCA R385 /e gt il . WK 6.

150 7

1) 1)

—_
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(=)
1

BT 19

W
(=)
1

1 2 3 4
1: 25 FAXTIRZL; 2: DCA 45 3. FIMEXTREL; 4. KLFS UiEkdl.
1) Sas (ARHIR LEHR, P <0.05; 2) UM A AL, P <0.05
B 6 &4H GES-1 fmiLsE=LEs

(x+s)

233 AT H  ZFHEX 4. DCA 4L, X
M8 41, KLF5 30 2R 2H GES-1 40 L 8 7= % 2 51 K
(18.70+0.72) %, (10.30£0.70 ) %. (9.80 +0.79) %
M (17.80£0.79) %, &J7 2501, ZRAGI R
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X(F=119.419,P =0.000 ), DCA ] GES-1 ZHfd 1,
1M KLFS YTERSG, DCA 068 T-4E B il . DCA

T HEME T KLFS 5200 GES—1 40 i s s AN . UL

Kl 7. 8.
10‘-! 105-!
10‘~i v 10° 3
10° ‘ 10 4
» Ly by -
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= e
= ey
100 10° 10" 10° 100 10 10" 10’
B HE 2 KLF5 {22

&7 &4 GES-1 HATER

100 10° 10" 10° 100 100 10" 10°
25 X R DCA 4
20 1 2)

FT% 1%

1 2 3 4

1. 25 EAXHRAL; 2. DCA 4; 3. BAPEXIRZL; 4. KLFS PLERA
1) 528 AXRaL b, P<0.05; 2) SHEX AL ER, P <0.05
B8 & GES-1 AT RILE

(x£s)

2.4 KLF5 EHI4I DCA iF 51 GES-1 4HBk7
R E
2.41 TFF2. VIL1 ## CDX2 % & 254 .

DCA 4. BAMEXT B4 . KLFS UUER4H () TFF2 &
A XF IR0 9 R (1.00+0.05), (2.46+0.08 ),
(2.38+£0.09) 1 (1.09+0.08), ZFEHIT, 5
A Yit27E L(F =301.250,P =0.000 ); 45 F X IRZ |
DCA 41, BAPEXS B 2H . KLF5 U024 /9 VIL1 & (1
A X A E 9 (1.00+0.05), (2.39+0.09 ),
(2.37+0.07) il (1.11£0.05), &)L, Z5
F Gt L (F =385.109,P =0.000 ); 25 A% IR 4 |
DCA 4, FAMEX R4, KLF5 Y24l i CDX2 & 1
X F A 514 (1.00+0.06 ), (2.52+0.08),
(2.51+0.09) Fl (1.02+0.05), ZHENT, £S5
HG 1275 L (F=413.707, P =0.000), DCA J+&
TFF2. VIL1 F1 CDX2 & [ FKIAKN-, 1 KLFS JTEk
J& DCA E Bl . WLIE 9.

242 TFF2. VIL1 f# CDX2 mRNA 25 % B84 |

DCA # . B IEZH . KLFS Y1241 i TFF2 mRNA
A X F 3k 8 4 B A (1.00+0.05), (2.35+0.05),
(237+0.06) F1 (1.11+0.08), &) 200, 27A
il L (F =418.568, P =0.000); 25 4% M4 |
DCA 41, BAM: X IR 4], KLFS U0 2R 41 A9 VIL1 mRNA
A X ik &= 4 Bk (1.02+0.03), (2.32+0.05),
(229+0.05) A1 (1.10+0.07), &) %08, L9A
BT 3 (531.171,P=0.000 ); 25 FIXF A4 .DCA 4
FIPEXT AL . KLFS TBRZH 9 CDX2 mRNA A X) 335
HA A (1.00+0.04), (2.41+0.08), (2.43+0.05)
M (1.05+0.08), &) 2504, ERAGIIHEX

1 2 3 4
I3

A

1: 25 HXTHRA; 2: DCA 2H; 3: BAPEXTHRAL; 4: KLFS DiER4H .
1) 575 AXTRgLLbEe, P<0.05; 2) 5 DCA 4k, P <0.05
B9 &% GES-1 4 TFF2, VIL1 #A
CDX2 EAMRIX

(x+s)

e 24 -



55 20 4]

AR, 4« KLFS 7EltAUIRRR VS 5 B 20 b K A A= rh i £

(F =452.901, P =0.000), DCA F+ @& TFF2, VIL1 1

CDX2 mRNA #ik/KF-, 1 KLFS 2R DCA mOfEH
WAmEl . DCA Al RgiE T KLFS 755 B 26 L R4k
LA 10,

- T2

g}
S|

mRNA F%}5%

1 2 3 4

1: 25X 2: DCA 415 3: BAPEXTHRAL; 4 KLFS ULERAL .
1) 52 R R4l b, P<0.05; 2) 5 DCA 4lIb#, P<0.05
10 & 4H GES-1 ZffEd TFF2, VIL1 #1 CDX2 mRNA

RiIFKFELRRE  (X+£s)
2.5 KLF5 {gi# DCA % 5H GES-1 fafs £ &
E
251 Wnt3a, B —catenin /7 CDX2 % & 25 X}

M4, DCA 4. BIMEXT 4], KLFS DLER 4. LiCl
20 J LiCI+KLFS JUER 41 A Wnt3a 25 [ A XF 26 35 143
B A (1.01£0.06), (2.38+0.06), (2.26+0.05),
(1.02+0.05), (236+0.08) F1(2.32+0.08), £ J
ZHT, ZRAGFE X (F =320.400, P =0.000) ;
2 X HRZE . DCA 2 BIPEXSHRZH . KLFS UUBRA .
LiCl 241} LiCI+KLF5 UTERZLY B —catenin H FIAHX
KR (0.98 £0.06 ).(2.32 +0.07 ).(2.31 £0.07 ),
(1.08£0.07), (2.33+£0.08) F1(240+0.07), & J5
2200, ZERAGIFE L (F=266.022, P =0.000) ;
2R HRZE . DCA 21 BIIPEXS HRZH . KLFS JUBRA .
LiCl 41 % LiCl+KLF5 UTERZH Y CDX2 25 A ik
g3 5 R (1.02£0.06), (2.48+0.06), (2.34+0.08),
(1.02+0.08), (237+0.05) 1 (238+0.06), £ J
Zohr, ZRAGIEEE X (F=312.093, P=0.000).
DCA 7% Wnt il % Wnt3a, B —catenin, AKX F %
A bR R 1 CDX2 8 (1IR3, B KLFS TR,
Wt 38 6 8 (1F _b fb AR pn R B 1 3R G8 N R, I
Wt 3 FIMEHER T si-KLFS BOVERT, 3405 Wit 18
BEIETHE CDX2 ik, W 11,

2.5.2  Wnt3a, [3 —catenin F2 CDX2 mRNA

Z=H

8 Wni3a
34 @ B —catenin
“ DHY DD 3)3)3) 33)3) mmcDX2
|
21
2
E 2)2)2)
B 11

1 25 FIXHIRZ; 2. DCA 415 3. BAPEXTHEAL; 4. KLFS JUER4L

5: LiC14l; 6: LiCl+KLF5 T8R4, 1) 525 FAIXTRRALLER, P <0.05;
2) 5 DCA 41Hb4%, P<0.05; 3) 5 KLF5 UERA1L4R, P <0.05

B 11 Wnt #zh#IxF si-KLF5 T GES-1 4k Wnt3a,

B —catenin 1 CDX2 & HRiZHIRME

(x+s)

XTHEZH . DCA 4. BAMEXTREZ . KLF5 D8R4, LiCl
2 K LiCI+KLF5 UUBRZH ) Wnt3a mRNA FXF £k 5
30 (1.00+0.06), (2.32+0.07), (2.28+0.06 ).
(1.09+0.06), (2.26+0.06) F1 (2.23+0.06),
ZIr Z 08, ZRA SR L (F=310.259,
P =0.000); =5 [ % B8 41, DCA 41, B+ xF Hd
2. KLF5 Uk 41, LiCl 41 & LiCl+KLF5 ¥ 2k 41 /%)
B —catenin mRNA X} FiE 853510 (1.00 £0.05 ).
(2.29+0.06), (2.25+0.08), (1.11£0.09),
(2.21+0.08) Fl (220+0.08), &) 200, 25
A4t E X (F =190.732, P =0.000) ; 25 4 % 1f
. DCA 4. BAMEXT R4 KLFS UTER 4. LiCl 41
K LiCl+KLF5 3T 2R 2H (19 CDX2 mRNA AH X 26 35 543
Bl A (1.00+0.03), (2.31+0.06), (2.26+0.06 ).
(1.05+0.04), (2.27+0.06) F1 (2.25+0.06),
27 Z a8, 2R A G R L (F=400.107,
P =0.000 ). DCA 3% Wnt 18 I Wnt3a., B —catenin,
DL} CDX2 mRNA 93k, ¥ KLFS UiBR/E, Wnt3a,
B —catenin A1 CDX2 mRNA £ ik T K&, 1 Wnt J436
SRS T si-KLFS (B, 3008 Wnt 38 5%+ 7
5 CDX2 mRNA [ %35, KLF5 7] f8 8 i #0016 Wt/
B —catenin il BEE U DCA 1509 B B R b4 .
DL 12,
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s Wni3a

39 @8 (3 —catenin
3@ DD 1)) 3)3)3) 3)3)3)E8 CDX2
)
=
=
-« 22)0)
Z 1 4
2
E

0

1 2 3 4 5 6

1: ZSEAXTIRZL; 2: DCA 45 3. PAPEXTIALL; 4. KLFS JTERAL;
5: LiCl41; 6: LiCI+KLF5 Ji#R4l. 1) 575 (A% BRAL L3, P <0.05;
2) 5 DCA 41H4:, P<0.05; 3) 5 KLFS JUER41H4L, P <0.05
B 12  Wnt #3h7I3T si-KLF5 187 GES-1 4R Wnt3a,
B —catenin 1 CDX2 mRNA FRix #5400

(x+s)

3 iTig
KEE SRS R ER, BRG] S ek
R NEL 4 K 280 Do B IR U 1 DGR E T
WIEE ., BWIANGTT . e bESE g E Rt e
Ko R SR ) A R A T Ik, A
[ b R A A AL EE, T A B R S A A
FE R IRTT AR AR

Kr ii ppel FEFEEI G5 (K ii ppel like factor, KLFs )
S FL2ESh W SRR T, JE T RER B g
HF %%, Hrh KLFS XFxA BTEB2 #1 IKLF, J& T
KLF %% ", KLF5 fEARFEHARNRZRPAEZH
Fiko MERN—AFARMNEESFEH T, KLFS 762055 15
VA AR T R AT R R AR ] VR
BAHN, KLF SR KLF2, KLF4, KLF5 }2 KLFS 1
ESSVE N BUER T, (REs e &4 . kR ™",
AHWFFEUEN], KLFS P[] A e 5 R -4 i 5 98 9 &
Jre Mt AR e AR A VR D CAI CARGE . A
FKEWY], DCA ol LIE S EERIEITRA ", K,
ARSCH DCA 755 B ZE A0, W% KLFS LBk X B
B LR A E . ARSI A IR, 5IEE
B RAR L, KLFS #efm e ik e, 42
7~ KLFS Al Be7E B 26 L Rz b vh R E AR
LS A IR, H5IEE BRI L AN L,
DCA 155 2 b iz b4 iRl vh KLFS (193535
e

I 6 158 B R 8 T DR R AL AR S A R B A 4847 1
FEEMNE, BRI AN R R R, AR
W e B A 1 A T A S 3 A A RRR 1 2

W G RV, P KLFS SNSRI ks 2 i
HAE " KLFS fetefie oF 2L AR ai i i 35 . 2%
228, DmAR BERE i & R . AL S5 R,
DCA i GES-1 ZHMERY3E5E, JEM®IE T, i KLFS
UUERJE ] DCA XTZHMIRE 58 . JHT- 52 m

] B & 3L K CDX2 & —Fh i b iz b Sk
SRR, AT b R AR oA R, FE E
A g B Rk Y = ETFRE (trefoil factor
family, TFF ) J& 5 B ZR A W BAA = 1 4=
-SSR N TR U2 K, R EEDIRe R ORI R
RS E . BFSE R, 7 TFF2 BRfe /N RS
RISEG R, /B B RN A AR, $278 TFF2 Al g
A S BRI VR, B0 B R A n fa e
HEHEA (Villin, VIL) jE—FEEWAEIEA,
FERIRZ bR Al oAb e vh R VR . APk
IR, VILL S0 b 5 20 M 3 b Rt R i i i)
PR, AT LU Bl B e A v Bl g ke R . R
TFF2. VIL1 #1 CDX2 VM5 R A mbniidH , 76
Wi b A R R R AR . ORI R R
W], Wnt {5 5@ EERS 5HER T RIS, 1R
K R EE EAE . Wt ARBOE S, AHICH4E
RO R T AHOCHE A . A K BT A o 755 0T i
ek, ZHERENEL . RE™, AIFREY, KLFS
R A/ INEL T Wnt S8 BRI B b RS R REIR
ARSLERZE R, KLFS PLERIH] DCA %F TFF2. VILI
Frepxe iy EEAER 5 54h, 8 Wt il T S,
si—-KLF5 B4R XCgeam ], KB KLFS Al g d Wat/
B —catenin i FAE I DCA 558 TR AR .
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