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Abstract

BACKGROUND

Kriippel like factor 5 (KLF5) and the Wnt/B-catenin
pathway are hot topics in the research of tumorigenesis.
Some studies have found that KLF5 is related to the
differentiation and proliferation of intestinal epithelial
cells, suggesting that KLF5 may be involved in the
occurrence of intestinal metaplasia. However, there are
few reports on the effect of KLF5 on intestinal metaplasia
and the underlying molecular mechanism.

AlM

To explore the effect of KLF5 on gastric intestinal metaplasia
(GIM) induced by Helicobacter pylori (H. pylori) and the
underlying mechanism.

METHODS

The mRNA and protein expression of KLF5 and Wnt3a
was detected by RT-PCR and Western blot, respectively.
Gastric epithelial cell line GES1 was cultured in vitro and
divided into a blank control group, HpSlyD group (200
ng/mL HpSlyD + negative sequence), KLF5 interference
group (200 ng/mL HpSlyD + KLF5 siRNA), Wnt agonist
group (200 ng/mL HpSlyD + KLF5 siRNA + lithium
chloride), and Wnt agonist + KLEF5 interference group.
GES1 cell proliferation and apoptosis were determined
by MTT assay and flow cytometry, respectively. RT-
PCR was used to detect KLF5, Wnt3a, beta-catenin,
wool protein 1 (VILI), trefoil factor 2 (TFF2), and
caudal homeobox factor 2 (CDX2) mRNA expression.
The expression of VIL1, TFF2, and CDX2 proteins was

2021-03-28 | Volume 29 | Issue 6 |
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detected by Western blot.

RESULTS

The expression of KLF5 and Wnt3a mRNA and protein
in intestinal metaplasia was significantly higher than
that in the normal gastric mucosa (P < 0.01). The cell
proliferation rates in the HpSlyD group and interference
control group were significantly higher than that of
the blank control group, and the apoptosis rates were
significantly lower than that of the blank control group (P
< 0.05). The cell proliferation rate of the KLF5 interference
group was significantly lower than that of the HpSlyD
group, and the apoptosis rate was significantly higher
than that of the HpSlyD group (P < 0.05). The mRNA
and protein expression of VIL1, TFF2, and CDX2 in
the HpSlyD group and interference control group was
significantly higher than that of the blank control group
(P < 0.05), while the mRNA and protein expression of
VIL1, TFF2, and CDX2 in the KLF5 interference group
were significantly lower than those of the HpSlyD group
(P <0.05). The expression of Wnt3a, B-catenin, and CDX2
mRNA in the KLF5 interference group was significantly
lower than that of the HpSlyD group (P < 0.05). The
expression of Wnt3a, p-catenin, and CDX2 mRNA in the
Wnt agonist + KLE5 interference group was significantly
higher than that of the KLF5 interference group (P < 0.05).

CONCLUSION

Interference of KLF5 expression can significantly inhibit
HpSlyD induced gastric metaplasia. KLF5 may promote
HpSlyD induced gastric metaplasia by activating the
Wnt/ B-catenin pathway, which provides a new target for
clinical prevention of gastric cancer.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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metaplasia of gastric mucosa
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MM A A2 A4 BF B 2, R ART-PCR*% .
Western blotix 2~ 7|4 KLF5. Wnt3a mRNAF=& &
KK, RINIEIR B B0 B R 40 BLGES, %A = & 3R
20, HpSlyD#a(200 ng/mL#IHpSlyD+I £ 531]). F
PKLF528(200 ng/mL#HpSlyD +KLF5 siRNA). Wnt
3 H) 48200 ng/mL#HpSlyD +KLF5 siRNA+ZAL
42). Wntik ) fl+FHKLFS2L. R AMTTi%. AX
m AU A ] B-2AGES1 s pdg sh . ATH N, K
JART-PCRZE#MKLF5. Wnt3a. B-catenin. Villin 1,
VIL1). ==t B F Il (trefoil factor 2, TFF2). A [ &
4 -F2(caudal homeobox factor 2CDX2)mRNA & ix .
Western blot;x 4 VIL1. TFF2. CDX2% & &k,

ZR

KLF5. Wnt3a mRNAFe& & £k 2 A a8
25 T/ B F A60E ¥ 49 &35 (P<0.01). HpSlyD
20, TR OIG I R R 5 T2 & x4,
B R BAKT = & 3 BB 4L(P<0.05), FH#HKLFS
20 4m f g 7 20 RAK THpSlyD4e. A= FH R 3
FHpSlyD#i(P<0.05). HpSlyD#H ., T B 4hdm
AAVIL1. TFF2. CDX2 mRNAFAE G LA T 5
T = G 3 B4 (P<0.05), THKLF5424a i VILI .
TFF2. CDX2 mRNAF=%& & % ik B 2 A% T HpSlyD4a
(P<0.05). THKLF544m iz Wnt3a. B-catenin, CDX2
mRNA % ik ¥ 24K T HpSlyD£E(P<0.05). " Wnti3h
F+FHKLF541Wnt3a. B-catenin, CDX2 mRNA%&
ik B 2 & T FHKLFS41(P<0.05).

it

FWKLFS5 &k 7T 2 F 47 F HpSlyDif 69 § 451210
A 09 % 4, KLF5T 4838 18 3 " Wnt/B-CateninfZ it
HpSlyD# 5469 B 2540k, A & 69 s SR TR 7 32 4%
T A Fe b

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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1 SRIRTSE

1.1 AR B BRI b AR SR B Wik
2015-05/2018-017EFR BE s BLRMFAY A i AR A, FL4E 1E
W B AR A 2005k B R B R, YRR e
P IP IR 55 8 ERIS TR S A 2B 1) 8 AR 420451,
BT B 82 R R = 1.
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mL [ HpSlyDAb ), FHxf HEZH(200 ng/mLAHpSlyD+
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KR GES 141, BefhF-244L00H, ALK
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1.3.3 iR X gm AU ) &40 2w i 8 = 0U: GES 121 %
FhT64LIR, ¥k H i Jefidey, 48 hiGdATiH 4t 3¢ A
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R 1 [RHLELRLODKLFS, Wnt3aBERED M (mean + SD)

KLF5 Wnt3a
HR HAN mMRNA = mRNA =g
B4R 20 2.13+0.05 2.26+0.05 2.23+0.08 2.21+0.06
EEB0E 20 1.00+0.05 1.03+0.09 1.01£0.07 1.00 +0.05
HE 50.535 37.779 36.293 48.992
PiE <0.001 <0.001 <0.001 <0.001

KLF5: Kr i ppelf£H 5.

R 2 THKIFZRIAIHpSlYDIE SEVGES 1 BIILTE . AT-8YS20E(mean + SD)

payizh PR IBIER ATE
TENIRA 10 100.12 +5.78 24.43+0.61
HpSlyDZE 10 124.36 + 3.58° 12.48 +0.74°
THNIRA 10 123.44 +7.69° 10.47 +0.80°
FHIKLF54E 10 101.02 + 4.46° 20.39 +0.80°

HpSlyD4E vs EENIRA. FHINIRA vs RENIREP<0.05; FHIKLFEA vs HpSlyDALLHP<0.05. KLF5:

DHTKr U ppelER 5.

R 3 FHKIF5RIAXTHpSlYDiE SHIGES1 AR i1k A== BEY820E(mean + SD)

VIL1 TFF2 CDX2
pari|
MRNA = MRNA =0 mRNA =
TEWBA  1.01+0.02 1.00£0.04 1.00+0.03 1.00+0.01 1.00+0.06 1.00+0.03
HpSlyDZE 2.41+£0.06° 2.40+0.10° 2.36+0.04° 2.57+0.09° 2.39+0.07° 2.49+0.08°
FHIWIBLE  2.38+0.09° 2.38+0.09° 2.38+0.09° 2.49+0.10° 2.41+0.09° 2.50+0.10°
FHKLF52E  1.05+0.06° 1.09+0.05° 1.12+0.07° 1.08+0.07° 1.03+0.10° 1.01+0.04°

HpSIlyDAH vs RENIRA . FHWIRA vs =ENIRAE,<0.05
DK (i ppeltEER=5.

TR 7R AL H R, PBSYRAFI IR IR T-5X 107/mL,
JBinding Buffer 500 uL, 4371 A Annexin V-FITCFIPI
%50 uLIR 2], 60 min AT i AU BSOS A .
1.3.4 Western blotix ¥ & & 69 £ 34 : WEEX 4 GES14H
Jfl, $2IEBCAVENE B R, B NS X SDS I
FELZIIR, 7853 B CAE R AR 14, -80 CIRAT; il ik
RNy B, SR E E R HEAT K, | ha i 4
PVDFIE, e 12 h. ¥ —Hi FHTBS TR 2i& ik &
BN, 4 CHEE IR, IAAHR = EIF &2 h, Bk
S2RIGAFIR A B

BeitF AT AT RS RFASPSS 210844
BEAT A0 M, tHEEE R F (mean £ SDYR IR, A
AR B ] 1) LU R S AT 7 25 S YRR IR, T 28 AR AR IR
FHARG B8 85 7 2930t P<0.0580 9 BAT Gi it 7 3L
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; THIKLF52H vs HpSIlyDZERP<0.05. KLF5:

2 R

2.1 A 2R P KLF5. Wnt3a mRNAF & & £ ik 4
M RT-PCR¥Z%. Western blotVZ:a il 45 5 & o, KLFS.
Wnt3a mRNAFIE AR BEEW AR PR T
TEIEH B RE RS, 25 B4 500 25 L(P<0.01).
W21, E1.

2.2 FHRKLF54 i stHpSlyDi F 49 GES1 2m #3474
P89 %rf HpSlyDZH . Tk HE 4 4 it 4 4 22 BH Wil sy
TaEXRA. W R BT 2 A5 R AL(P<0.05),
FHKLFSAH 40 fu s 5 % B 2K THpSlyDA . T3
HH % & T-HpSlyDZL(P<0.05). W22, K2, 3.

2.3 FHKLF5& ks HpSlyDiFF49GES1 28 fe i 1L
4B G 89 % @ HpSlyD4l. TN IRALNVILI,
TFF2. CDX2 mRNAFIHE 131K B & iy 125 0 R4
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TRUSWnHBISNTHpSlyDIF S B 20R A £ ERHIFI0

R 4 WntEEIFIXSFHKLFSZRIAIE T MBI CPAEEEAVSZ0E(mean + SD)

4R AR Wnt3a B-catenin CDX2

TENIRA 10 1.00 +0.05 1.00+0.03 1.00 £0.06
HpSlyDZH 10 2.31+0.06 2.30+0.06 2.39+0.07°
THWIRA 10 2.27 +0.07° 2.24 +0.09° 2.41 £0.09°
FHKLF54E 10 1.10+0.05° 1.11+0.10° 1.03+0.10°
Wt EiaiflE 10 2.25+0.07 2.22+0.09 2.26+0.07
WntRlalF+FHKLF52E 10 2.22 +0.08° 2.21+0.11° 2.27 +0.08°

HpSIyDAE vs =ENIRAE. FHWIRAE vs =

REWIRLAP<0.05; FHIKLFSZE vs HpSlyDALE°P<0.05; Wit

BN+ TFHKLFB4E vs FHEKLF54R°P<0.05; KLF5: S347Kr G ppeltfH=5; CDX2: ElEESR 2.

BT B A A=

<5 m—
W32 et —
pectn i  E—

1 Western blotEMMKLFS, Wnt3aZBEIZRIA. 4H KLF5: Kr i ppel
TS

160
140 4

120

100 +
80
60
40
20

0

WHIEZH HpSlyDZH ?ﬁtﬁﬂ?flﬁ THEKLE52H

AP (%)

30 4

25

20
15
10
5 -
0

H?‘/ﬂ HPSlYD’H P H”’/E FHRKLFSZH

T %)

2 ?ﬂtKLFSﬁﬁ:ﬁHpSlyDﬁ%ﬂUGES]QEHH'@i*bE\ BTHvEN.
HpSlyDZH vs 23 FIXTIRZE . T HRZE v 28 EORHEZH P<0.05; T4
KLF52H vs HpSlyDZHH#P<0.05.
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(P<0.05), TPLKLFSZHAMMEVILL. TFF2. CDX2 mRNA
IR A 2235 W] A% T-HpSlyD41(P<0.05). W33, &4,
2.4 Wt 3h 7 2t FHKLFS &K 20 0P 48 %
E H e HpSlyDZ4l. T35 A Wnt3a.
B-catenin, CDX2 mRNAZRIA B & & T 25 X HE A
(P<0.05), THRKLF5ZH41iWnt3a. B-catenin, CDX2
mRNA A B A T HpSlyDZH.(P<0.05). T Wntikzsh 7+
THKLFS41Wnt3a. B-catenin, CDX2 mRNAZK A 7
T THKLFS4(P<0.05). IL%4.

3 111E

TR E B e R R B LB R 2 Ay, OB
(2 A FE A ol L b AE A S R A R I B B
IR RTR AR, A S S T R RS 2R, &
DR RS A IR E 2240 . BERE, WA i A mT 4
1o B R A R 1045 DL, DRHER S GTMIR o 2B ML
Ak 4K B T RS I LS WO AT R AT TR
E:3i0)

KLFSJETKLFFE, NIEMEKLFSEERA T 135
PR KB 1 X 17, HAMNE T 3NN & T4 K.
KL F5 5 TR i (1) 2 1 & — P e Sty 77, 44 P i
PESERRE, LTI A% AL\ 41 M % 2 A RS IR ) 3
T5"u U AR RE P A, KA DR R ) R A R 1 A .
KLFSTEMR A AR RUR il R v i B 31 22 Fffg 21 3d F2 AN
SR B, LR EIR, KLFSS 5 2 s 5 il
SN i G /S A G2/M ISR 40 i 8 5, 4R 1
AT — 85 2 I NK LS TEMESS R 32 A BH 1 1 L e
S e P R G B A FH, R AT R R B R 2 4
oIR8 B B R PRI, e 2 o I 2 sk 2 L K B )
FAPY. IR ANKLF S R i ik 52 i 40 i 8 1 S 20 % 40 it A6
WIEAT AR, EAME S s AR, KLFSA@E
IO c-TunZ i R b L7 ot M S 3 £
A T TR A S B A R K LFS ik R At [
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Plot P02, gated on PO1.R1
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.
10 o o Plot P02, gated on POL.R1
' ' 10*
0.62% ’ 5.04%
- 10° 4 5 ? re .
g 10 | St
= ) e ELA
2 0 —o 2
|
= ] @ 10° ©
= o
= z
" &
10° 4 10" 4
100 156:93% iy | | 24.43% 100 | 81:86% 12.48%
10° 10' 10° 10° 10* 10° 10* 10° 10° 10*
Annexinv-FITC (GRN-B-HLog) Annexinv-FITC (GRN-B-HLog)
Plot P02, gated on PO1.R1
10*
3.35% 14.20% Plot P02, gated on PO1.R1
4
10775 20% 3.04%
10° 4
g 10° 4
) B :
KRt = —
= © 10°
a o 1
o s
1 & v o
10 10' 4
o | 71.98% 10.47% 71.28% 20.39%
10 - - - 10° - ) T
10° 10* 10? 10° 10* 10° 10 10° 10° 10°
Annexinv-FITC (GRN-B-HLog) Annexinv-FITC (GRN-B-HLog)
3 FBLRMIEGESIBRAETER.
2 IR HpSlyDZH FHxs iR THEKLF52H

O~ e Gt S o

e Gl Gl St
— Gl QD -~
| Seese® see®  Geeed?  Sne®

4 Western blotERSMIVILY, TFF2, CDX2ZBBRIX. VILI:AYEE 1. TFE2: =MHET-11 . CDX2J2MIEE &K 1-2.

TRt B R A R RN AR 7R FHHp Sy D% 5
B B, WK LF5 8% GIM A& 2E HI1E AL
], 45 B E7x KLF5. Wnt3a mRNARIE [ E£ A B
AR R T R, $ERKLFS A REEGIMR B 72
it A, P 5T K B H p Sy D AJ i ik 4 il
GESI4HMu3GSE . FF4Mdla T, 4K LF53 5 nl 41
HilHpSlyDXT 40 MI3E 58 . T2, A HE 7 R I, KLFS
AR A B . TR SR AR AT N, R
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HERBIE R R, 5 A 748 R — 5.
VIL1Z—FEEM A e E A, T si&Es
BCR REETEM R B R4 # b, TER A= ZH 2 mT DAAS:
MBIVILI L B, FAE R Em AR & A i fE &
AT R OB, A IR IIVIL LN CD X245 5% 1
IR, CDX2 F] B 32 ik 2 F i 400 M 5 5 R -4
SERIE, P TEGIME A I R vp R A B A
TFFEZE RN R FE I 22 E. VILL. CDX2.
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TFF A bR ACAE bR E B AN, AR e g R EoR, T
KLF53 A n | HpSlyDAfVIL1. TFF2. CDX2 mRNA
I E ) ERAE . BORIER 2 B 78 3R I WntfE 5 il
%2 5 It R A R R RE, Wntd (4R 4 A i —
HIE AR, o B R IE A P A B AR . AR g
F7R, Wt A1, THEKLFS £iEXWntda.

B-catenin. CDX2 mRNAIFZM# ], $&7RKLF5 7] RE
I8 1 Wnt/B-cateninifl B (2 2 HpSly D7 5 (17 b R AL 2E.

4 4518

25 FRTA, FHRKLFSERIA ] 2 E 6 HpSlyDF S H
AL AR 1 R A, KLFS ] AR iE I 0% Wnv/B-Cateninfig
BEHpSly D 5 1) B R A, O B I R s 4 £t
TR R

XERR

(oAl /=)

Lo BH =

Kriippelif (K| 1S (kriippel-like factor 5, KLFS)3ER {E 2 Fifp
FALH R RIE AP B, KRR IR 4, (R AR
B P E AL H A A BRI, DT
PEKLF5 AT LLd i 1875 Wnt/B-cateninif i #11 45 iz e 41
M A K IERANRZE, (HKLFSZ 5% WntB-catenin
T S A 1 A A A A SR P AN A

X5zl

AW AN L 555 A2 5385 1T Wnt B-cateninid
FEATEE 1 R AL ARG A A T, S AR
WIKLFSHEIRAE B 8 S B R A IR

s =pon

AR GG R R IR PR T K L FSFE R AT HHIGES 141 g
B, (R, BRI T KLFSEE M D Re,
NENYISER . PR SEEG TR AL T HAh.

SR TE

PRAIE TR B R L AGEST, M@ THKLFS1
GES141, RAMTTVE. At LA ks Il i B+
PUKLEX ARG 5E . FTA5 00, KHRT-PCRIZA I
AWt B-cateninif B AH G HE K 114, Western blot
RN A A R .

KLF57E B Z MG E A b 2k B, DO THEKLFS
APHIGES1 40 M5, JHestam i T, fimte A=A
FHE AR AL, WntlshA T 7S, VIR THRKLFS
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FIEWnt B-cateninid FAR AL DR RIE IS .

poslp7- 324
VUERTFHEKLES n] 411 Wnt B-cateninid %, 11| H Zh 5 L
FAHMIGES 13458, He st 4r g T,

REF =

A FAXVIAE SEKLFSTE B R R AL R T AT R S
Wt B-catenindB A7 <, FEARKAIWE T, FA TR 4K
HHREKLFS 5 Wnt B-cateninid B{ 475 PELS G IAH DG 4y
AR, il R H SRR — PR IR ).
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