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THMEF I 5 (P<0.01), siRNA 32 B-catenin * B J5, & B [ & B-catenin, cyclin D1 #=
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FEU 1 20 M B 5% E A T B AR A R AR R R
Bf, NF-wB A 41 A% I8 55 40 i PR 0% 0 A
(2635, AT 9 55 20 20 F0 40 i B A B A5 R 0
P2 Toll BEAZ A ( TLR ) & — Filt 4 R 4 3 A =X
PRS2 Horh TLR2 F1 TLR4 F %2 5400 M H
FERIE RN — RS B S {5 S R R R
D% Hm % b OGR4y T NF-xB, JE 1T 77 A= i s 3R
FEIH T —a ( TNF-o0) 1 40 A 5 (IL) %5 4 58 43
5, VAT LR g RE Y L Kim 451 B ZHIE 52
TNF-a 175 5 A0 JCAE R PR 7 RE A8 I b 1 40 it v ik
JE IRy, AR BRI A7 TLR A5
(A0 AL PR 7 % ETEC B 1 R, AR R824 i 3
WE5E & B, ETEC Ab 38 5 35 5 T Wi 0541 4 1 8
WRELZE  TLR2 1 TLR4 1) mRNA 235 & DL M 1
1 TNF-o | IL-8 [ 5 5110

Wnt/B—i% P 1 ( B-catenin) 5 5 i B 7EJH 75
YA A ARPE R T A B 4 S P BRSO i ke
HERBEEH EW T, Wt 5558 B4
Baoss b 40 M By 36 5 A4y 46T B-catenin &
Wnt/B-catenin {5 % i # 1 #% O ¥ & W ¥,
B-catenin— EL# 36 9 5% 67 2 40 fo % | ) sh A\ g i
Ji 8 AR SRR FE I (e-Myc ) AR JE B 35 B D1 (cy-
clin D1) 45 Wt 55V 3 PR 5% 5%, DT 2 328 41 il
B, A BT 2 A s = IR £ 6
(LPS) J&# % [G B 1 77 40 Jf B 1) 28 SRR 4, & K
FEREOR 1) 32 2 2, v] 5] R LR 9 R 5 R
Shu %R ST R B, LPS A& 46 BTG /I BUEK 40 i
ATDC5 ' NF-«B 5 5 il [ ™= = 4 4iE ) W7, [A] B
LPS H3 2 Z FEAR A0 ML B-catenin , c-Myc Hl cyc-
lin D1 B HKIEE,

FH AT UL, LPS BE#4% 8 iF NF-«kB/B-catenin {5
S B R w40 M A B OZh fE. 4R T, NF-xB/
B-catenin{fi 538 % J& 15 2 5 ETEC 5/ & 1 40 i i
BRI AN E R, H ik, AR5 0 i ETEC &
YLty IPEC-J2 21 R SE M i B B 58 ETEC J%
YL IPEC-J2 4 Jfd J5 X 240 Jfd v 5 %% 3% #2851 L TLR |
B-catenin , c-Myc Fl cyclin D1 #J mRNA 3 ik & L)
KA R F: L W TNF-a IL-8 7 & Al LDH i
PRI, F 5L T NF-kB/B-catenin {5 5 i % i 57
ETEC 5|2 IPEC-J2 40 L4651 15 1 23 BIL I, S A &k
WU T4 P 18 3 B 1) e 29 B SR A
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1 #MR5FZE
1.1 ZHREFAE#k

IPEC-J2 40 T g R B Y TR R A A,
ETEC K88 i KA =B sh W Bl 22 5 s Wy B2 2 2
Bt S 40 & AR AF TR AR o
1.2 FEiRXHA

RPMI 1640 il 35 7% 55 L 0.25% JHE - £ — i
/42 (EDTA) it 245 1fiL 7 (FBS) #1 F Gibeo 24
A HAEE R I (DMSO) FlBiAR i A1k
Pyt (HRP) - L EH S e e Bk 11 G(1gG) 91l A
bRt RIS EW /A7) IL-8 TNF-o \LDH #1327
& [ 3% [ BD 22 F) ; RNA R BGRH & | 5% 5%
IR & A S B 98 O RE E PCR R & 38 | 95 [
GeneCpoeia 7\ Fl; BAY1l — 7082 J H Sigma-
Aldrich 7 7] ; B-catenin T-4L RNA | FifE4E T4
TAEA FR 7 A bt ZO-1 24P occlu-
din JH7IE H Abcam A A ; 4t NF-kB p65 Flf
i1k, NF-kB p65 ( p-NF-kB p65) H.H51 g H Cell
Signaling 2\ Al ,
1.3 #fEiEs R A2

¥ 52 755 19 IPEC-12 H & 10% i 4 135 L 1%
FHHETE R RPMI 1640 1557 585 3% 84k K &= Xt
OB R0 40 B2 A T 6 FL A M BE SR A R 4
LR BE IR H] 80% (MM FE Sl 2x10° 4N/1L) L FE
Rige e A ¥ B 8 1x10° CFU/mL /i) ETEC
K88 H 3 4 f , [R B LAR 22 ETEC K88 Ab B i) 4 Jif
VERXIRA B2 3 N E A, MEH—@ a1k
SN IR VB WA, F-80 CH-AFEH .
1.4 #patEsE LR S IL-8, TNF-a £ 271 LDH
i A E

Fie HEAH IV 1) Tt 366 4 9% W i 5 ( ELISA ) 1257
B U I A5 4G I 40 i K% R Y WP IL-8, TNF-a 7%
2l LDH %1%,
1.5 MEPEFEZREFAREIENNE

1 24 S5 i 20 L RS v T A IR A IS A
W 10 min, BP R R0 A AR S, RN AR AR S &2
12% 1 e S 2 414 2R TR s T e 8¢ ¢ B UK ( SDS-
PAGE) 4} B J5 5 %% % Bl 9 £ 4% (PVDF) it , %
Li &1 i 97 ¥ #E 17 Western blotting i 46 LA % &
HE A mFRE, i —dt bt zo-1 Z 5 kEht
& At occludin HLITFEHLIA APl NF-kB p65 H
TR R ST p-NF-kB p65 SlEHLIA , ik 1]
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HRP #ric i 1 £ Pi %R 1gG, i F Gel-Pro analyzer
B oy B £ 4 25 W B DR iR AT A i AT
1.6 AR NF-kB/B-catenin 15 5 iE A X E H
mRNA FiZE/NE

i HR Taco 23w By A% 2 44 B 370 & U 1Y 43 X
NMIFEAT RNA 32 30, MR Sz e s a7 & 130 W)
+ %) RNA # 17 [ 5 5%, # RNA [ 56 %79
cDNAYE AR AT E oA DAH Il -3 -1 2

Jit E i ( GAPDH) NS |, 5% 240 % (1
T AT H AL ) mRNA Rkt

Z X0k 201" occludin™®! TLR2M |
TLRA'" F1 GAPDH'"' ¥)5|%) . 7E NCBI L &4
NF-kB . B-catenin , cyclin D1 1 ¢-Myc % K B 4 ¥
5, f#i | Primer Premier 5 # 4 % it ¢ % M5 9
(R, 519 FN AT AY TR ) B
ARRA AR

®1 5|MFIER

Table 1 Primer sequence information
gl . i KR
SERAF ST B R
Gene names Primer sequence Product size/bp Annealing
(5'—3") ) temperature/ ‘C

Kt RN F-«B F.AGTACCCTGAGGCTATAACTCG 146 2
NF-«B R:TGAGAAGTCCATGTCCGCAAT
B-EHEH F:AGACAGAAAAGCGGCTGTTAGTCAC 110 o4
B-catenin R.CCTCTTCTTCAGGATTGCCTTTACC
Yii )R 2 H D1 F:TGGAGCCCGTGAAAAAGAGC 195 o
cyclin D1 R:GATGGAGTTGTCGGTGTAGATGC ’
N 24 i 5 A D S TR F.CCCTACCCGCTCAACGACA 13 ol
c-Myc R.GAGCCAAGGGTTCGGGACT

1.7 NF-«B 53 E A

¥ TPEC-J2 41 i 3 70 = o fLAN M K5 7= A
5 40 g W BE 5, F] DMSO ¥ fit BAY11 - 7082
(NF-xB il 5]) , HZHE R 10 pmol/L"*
NF-«xB I #l 7] 4 # 40 g 1 h, B H 1 x
10* CFU/mL#J ETEC K88 43 | %l i IPEC-J2 48
il 6 Fil 24 h, 50525 FH X 4 ( Control 41) |
{XH ETEC K88 /&4 41 i 41 (ETEC 41) . /| NF-
kB il 77 4b 41 i 5 P S I ETEC K88 Jgk 4t
41l il £ ( Inhibitor+ETEC 41 ) . 10 wmol/L
DMSO Ab B4l g 41 ( DMSO 41) . 10 pmol/L
DMSO 4k B4l 5 7 F ETEC K88 J&& YL 41 fifd 21
(DMSO+ETEC 4) , f4Hi% 3 M E L, WEH
15 % L0 W S A0 L S 4 TR 1.6 T ik B H A
RNA Jf J 7 5%, #2108 1.6 B9 7 15 20 B 40 i
Z0-1 ,occludin f1 NF-«kB i) mRNA k&, % 8
1.4/ 77 5 A 0 40 Bf 1% 57 b 35 W IL-8 , TNF-a
5 A LDH 36 1
1.8 4Hpa%E L

¥ B-catenin T ¢ F . IE [ 5 — GC-
CCAUGAUGUCUCUGUTT -3’ fil JZ 1] 5" — AU-

CAGAGAUGAUGGCTT-3'JFAI B4 E T AW T
() B A R AT & . K IPEC-J2
YRR FP 2 6 FL A0 KGR A, 15 4 M 0 BE S,
B-catenin /N T4 RNA (siRNA) 4L F A Jitd 6 h,
AR FHF AR 18 h 5 1x10° CFU/mL
f) ETEC K88 435I il # IPEC-J2 #ii g 6 il 24 h,
RIS 1 2S X BB 4H ( Control 4 ) | %% Y BA 1 %t B&
ZH(NC 41) . H siRNA Ab 21 fifd 41 ( siRNA &) |
FH siRNA 4b 38 4l Jfl J5 7 H] ETEC K88 /2 YL 41 ifg
4 (siRNA+ETEC 41 ) | FH % G4 PR % i Ak 3 448 i
J5i 75 ETEC K88 JRYL 4 i 41 (NC+ETEC 41) ,
B3 NELE, IWENM R R DIEWR, %
W& 1.6 /9 J7 ¥ 43 B 248 Jfd v B-catenin | cyclin D1 Fl
c-Myc /) mRNA £k &, ¥ 08 1.4 09 J7 32K I 40
Mu 3% 7% LIE W h LDH i1k,
1.9 HIERNESSH

fii 1 Excel 2016 %14 X £ 4 #F 17 41 20 ik #4
K H SPSS 20.0 #4175 2 J5 2 43 7 ( one-way
ANOVA) , F ¢+ K58 k4741 18] 22 v 4, A P<
0.054F Ky 22 53 . 3 1 I AR o
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2.1 ETEC K88 %t IPEC-J2 28 il f %% i

A1 A, 5 R AL A B, ETEC 41 '8 % 3%
8 H ZO-1 Fl occludin 8 H R IBFAE 6 f124 h
I B 2 AR (P<0.01) (K 1-A BI1-B);

ETEC 41 LDH G P17 3 h i & & 1k (P>
0.05) ,7£ 6 h A i T+ ( P<0.05) , 7 12 i1 24 h
I B TH R (P<0.01) (I 1-C), ERZERE
W],ETEC K88 fig 7| i B i I R IB m L
LDH & M F W5 0 4t A 5 %% % 42 19 Bt B 5|
i IPEC-J2 4 a5 .

A 6h 24h B C
BN R A -1 2.0 1 %¢#84L Control group e 80073 %$#&4H Control group
Z0-1 = 1 < |EAETEC#L ETEC group G0
HR ws g2
R 1 %% os K
ﬁOccludin ;i. ’ =
T -3~ . s ’
s e, — —— ¢h 3ih o ik
FarsE ke - . - 4 g hrEE-1 HABEA
ETEC Z0-1 Occludin

BAEHE BRI NG F R ROR 25 57 B3 (P<0.05) R KRS S RFRIR 22 50 .35 (P<0.01) , T,

Value columns with different small letters mean significant difference ( P<0.05) , while with different capital letters mean ex-

tremely significant difference ( P<0.01). The same as below.

1 ETEC K88 X EZFEZEEARIEZE(A.B)F LDH &M (C) M=
Fig.1 Effects of ETEC K88 on tight junction protein expression levels ( A and B) and LDH activity ( C)

2.2 ETEC K88 %t NF-«B {5 S i# i 0 21

& 2 I, S5 BRAHAH L, ETEC 4 TLR2 1Y
mRNA A H7E 3 h %A 8% 4 (P>0.05) ,
TE 6 Ml 12 h BF A 2 L F(P<0.01), TLRA By
mRNA FAETE 3.6 A1 12 h BFH B% FTH(P<
0.01) (E 2-A), SXBRZ M, ETEC 4] TNF-«
TTETE 6,12 F124 h B R #E L FH(P<0.01),

A
E 15 1 %THE4L Control group o B 200
1 ETEC# ETEC group pu =
8 A 3 £ 150
K210 A
R g 7 w2 100
zZ = 7 w2 g
2 o 5 7 = S 50
EZ 7 53
Z B % B E
~ - % 2z ] ] 5 0
e o LALATE A TV (I = E
3h 6h 12h 3h 6h 12h
Tollkf: 52442 TollFE 524k 4
TLR2 TLR4
1h 6h

p65 NF-kBEFEE{LAKTE =
p65 NF-«xB phosphorylation level

f=}
]
Y >~

H S PR a4 i (1 2-B) ; ETEC 41 IL-8 % it
76 3 h I A4 (P>0.05) ,7£ 6 .12 F1 24 h i}
PIm i 2 T+ 55 (P<0.01) (1 2-C) , p65 NF-kB
Wi b /KEAE 1.3 F16 h B B2 - FH(P<0.01)
(E 2-D [ 2-E) . XU ETEC K88 ZhFHHE N T 4
e TLR2 F1 TLRA 1) mRNA ik, I #1%E NF-xB
(ERcp il Wi i i S R =1 e

C
O X4 Control group g 3 3001 % &4 Control group
ETEC#4 ETEC groupA ¢z 2 ETEC# ETEC group A
0 I
i 3
=
o
22
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XFH&ZH Control group
ETEC4 ETEC group

7
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1h 3h
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2 ETEC K88 3t NF-«B 15 S i BRI %M
Fig.2 Effects of ETEC K88 on NF-«kB signaling pathway
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2.3 % NF-xB {5 S 18 B3t ETEC K88 5| & H)
IPEC-J2 4 R $5 {5 B9 %2

H & 3 A %0, 5 Control ZH A I, DMSO 4
NF-kBf#) mRNA ik &7 6 h i 2 & AL (P>
0.05) (Bl 3-A),Z0-1 (B 3-B) Hl occludin 1Y
mRNA %k & ([# 3-C) & TNF-a( &l 3-E) fil IL-8
12 & (& 3-F) 1F 6 Fi1 24 h B 00 8. 251k (P>
0.05) ,LDH )35 YELE 24 h IR 6 i & 25 4k (P>
0.05) (Kl 3-D), 5 Control 41 # kb, ETEC 41
NF-kBI¥) mRNA ik 7E 6 h Bl B & FFE% (P<
0.01) ,ZO0-1 ) mRNA ik ) TNF-a \IL-8 B9 7%

=3 Control4i Control group

G Aa

1 fl LDH %36 M 7 2% i 8] 55 3% 06 2 3 22 4k (P>
0.05) , 5 Control Z1#f ¥, DMSO+ETEC 4| NF-«B
) mRNA ik & TNF-a IL-8 /1Y% A1 LDH 1)
T T T 45 B 8] 5 34 42 25 55 (P<0.01) , ZO-1 FlI
occludin i) mRNA 21K & 7F 45 i [] 55 Y 8% 0 25 1%
& (P<0.01) ., 5 DMSO+ETEC 41 4H It , Inhibitor+
ETEC 21 TNF-« IL-8 B % & f1 LDH A9 15 1% 75 45
5 1) A AW B R A% ( P<0.01) , ZO-1 . occludin Ff1
NF-kB ) mRNA &3k 7 45 5 0] 55 X4 8 35 7 i
(P<0.01), LiR&5HFM, M NF-«B 15 53 i
A [#IK ETEC K88 5l [ IPEC-J2 40l i1 4i ,

m DMSO+ETEC#4 DMSO+ETEC group
Inhibitor+ETEC4 Inhibitor+ETEC group

M
Y = DMSO4L DMSO group _
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3 NF-«B {ESi@#7 ETEC K88 5|2 #) IPEC-J2 AR5 i 1EH
Fig.3 Role of NF-«kB signaling pathway in IPEC-J2 cell injury caused by ETEC K88

2.4 ETEC K88 X} B-catenin 15 = i& I I 22
&4 a5 X B4 AH Lk, ETEC 4
cyclin D1/ mRNA FIiAHTE 6 Fl 12 h B 53 5] b 3
(P<0.05) Ik & 2 AR (P<0.01) (K 4-A),
B-cateninFll c-Myc ) mRNA ik & 7E 6 Fl 24 h B}

Bt . R AR (P<0.01) (8 4-B (K 4-C) , X i
W] ETEC K88 i i #ill ] B-catenin {5 5 i ¥ 1 I
1k, F#AIK B-catenin cyclin D1 F1 c-Myc ) mRNA 3
ikf, 51 IPEC-J2 40 i .

C
% [ %} & 46 Control group = 51 ] XTHE4E Control group 18 |- 1 X 4L Control group
- 1B ETEC#L ETEC group S ETEC#L ETEC group ﬁ _ |8 ETECH ETEC group
2 3 e <28
oE A 2 A e 10 2531
P&H{H& §3 i+1< 8 = Vg
=L ED BLG m< s
e 5405 BEBOS wZ 205
ZEZ 5 = K E2
z el
H ~ gg < p
g 0 < z 0 N
g

4 ETEC K88 3 B-catenin {5 5 i# B89 %Il
Fig.4 Effects of ETEC K88 on B-catenin signaling pathway
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2.5 B-catenin & F i A X ETEC K88 5| & i)
IPEC-J2 4 R 5 {5 B9 82 i

& 5 7] A1, 5 Control ZH4H b, NC 41 cyclin
DI1( Il 5-A) . B-catenin ( Kl 5-B) Fl c-Myc )
mRNAZ AR ([ 5-C) 7E 6 Al 24 h IHH 0 i & 4
f£.(P>0.05) ,LDH A& MEAE 24 h B 7RTC e 2 421k
(P>0.05) (¥l 5-D) ., 5 Control 41 #H L, siRNA

=]

A 15 @ B
% = — %.5‘5
Al SA1.0 Z 25
oK 2. o2
Wl S E22
<zz Eo=
B2 35505 <3
Eaxe e
%E%g . KES
T EZ2 i
A
= D
C 600
1.5 .
= #H Q
EHES o 22 400
wH £ 10 & >
HM S W=
=253 =3
Z<205 = S 200
&~ ®
=2 ) =
EZ> )
5 %2 = g
®
<

2 1 siRNA +ETEC £ cyclin D1, B-catenin Fl c-
Myc ) mRNA 3 ik i 76 4 B 5] 25 35 i) 2 3 AR
(P<0.01) ,LDH {7 P 7 £ ] 8] 5 B8 12 2% T
(P<0.01), 5 NC+ETEC 41 #f I, siRNA+ETEC
2l cyclin D1, B-catenin 1 c-Myc F) mRNA 3£ ik &
44 1] 5 249 B 1 (P<0.01) | LDH. (075 1
TEA I E) f 2 22 1T (P<0.05) .

o Control4 Control group

g3 NCZ NC group

B siRNAZ siRNA group

NC+ETECZL NCFETEC group
SIRNA+ETEC4 siRNA+ETEC group

B 5 P-catenin {5 S i@ 7% ETEC K88 3|/ IPEC-J2 i35 %5 th a9 1EH
Fig.5 Role of B-catenin signaling pathway in IPEC-J2 cell injury caused by ETEC K88
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W AN AN 75 7% 0 B A W i 3 i i L
DI (71 10 N1 B A S R 07 112 RN R 7 177D 1= ik
PETEARHT AN TR IR e A A ) PR B AL 78 3% O T & 4
HXRHAER, B EEE NSRBI 2 HE W
IIRERERE 2 Wil b R 40 M B 58 H A 5
TEI T4 ) i B AR, e, ZOo-1
occludin /& 4 B 5 %% 1% 45 45 #4 M1 1) RE 19 & 2 AR
X 2 B AR Rk 0 D s A A A
S5 IR i 8 G B B D e, 5 20 G G T B P
I B M K FE T B ETEC K88 i B0 1
KW #F W (EPEC) 17~ & B8 2 K W A1 &
( ESIEC) 541 %, , H:th ETEC K88 25 | B34 IE 15
R FERBEORE ™, (HJE,ETEC K88 5| IPEC-
J2 A0 M9 A HE AXF TPEC-J2 4 Jifd 184 %8 5% Wi 1 431 HL
il i AN A, ABIESE & B, ETEC K88 &kt 5 5L
IPEC-J2 #H i ZO-1 F1 occludin fit 2 1122 35 H [
fi%, i X 5 Yi %57 0 0F 55 45 S — 20, £ W ETEC

K88 Refil I i 1 Bt B D) RE , 14 B 18 19 3 3% 1
I Ah, Li ZE1NiE B 248 ETEC K88 Ab 3 i T 07 A7 5%
WAFH) T LAY LS 5 LDH J2 40 i 4 1 1, 1F 3
A N M A ) 3 AR A, (H 2 Y 40 i Az f5 A
LDH 52> M AT L P9 R 5 HE o, BRI ] L 40 i 5%
F= L3 W LDH 19 3 Mk 17 o 4i B 0 31 15 18
M Wu S IR GE  LPS AR FEBE I T IPEC-J2
YifErH LDH BB, AW 5 & 3L, ETEC K88 J&
Yu 33 IPEC-J2 43557 L35 W LDH A9 95 14 38
Jonn L () AR R 3R B 5 5 e ) K 20 i A7 i

NF-«B /& —Fffl 2 W I i 5% 5t A 7, ol Ja sl R
[ 40 R 7~ A i fe IR 7 i 5 5 FEMBRRIRAS T,
JEIEMEIE W NF-«B & 4 W o 5 HAM 6 4 4% A
TF—«B M E M o(IkBa) EIL A B AR FH W
FEANA T Y TLR J& — R 75 £ Fi 21 20 1 40 i
HZ Fak I e Z AP TLR R 5 ik — B
B9 I TR , IkBa 9l 23 fff B X) NF-xB 19 54
S5 NF-«B k500 | E A A% N A NF-xB Jii
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SR AH SR IE R R 3K, 72 AR AH L B mRNA, & 4l
JifL A, a0 IL-8 A TNF-a 45, S & BB A1, 5
HRAE N, A5 R B, ETEC B9 LPS AJ i 37
) TLR4 F15| % TLR4 K fish % 98 AiE ) W, A I 4 7%
NF-kB 15 5 & 12, T BO0E 5 M 40 B K 45 Wb 3%
it TLR/NF-kB {5 &5 il }% 7£ ETEC K88 5| it
IPEC-J2 4 i 4 5iE S b B9 /R I i AN B s, i T
PR NF-«B {55 53 i 7£ ETEC K88 Ji& Yt IPEC-J2
A A 9 A 0 B AR, A 56 7E ETEC K88
YL TPEC-J2 i )5 , K U 1 40 Jfd v NF-xB | TLR2
F1 TLRA ) mRNA 35 &2 DL K 20 M 1% 5% 1 i
TNF-a F1 IL-8 & it 48 1k, & ¥ ETEC K88 "l if§
5 IPEC-J2 4l il K& % i5 NF-«xB . TLR2 1 TLR4 ,
HH mRNA Ri5 & 5 40 035 5% LIS W TNF-a
FIL-8 & i ARG, S UEAM L, Sargeant %51
W58 &3, ETEC J& YL W E W T IPEC-J2 41 il 1%
7% LI TNF-o \ IL-8 Y 75 i DL S 4 TLRA
) mRNA 35, Lan 2 5 BF 5% [5) BE 3 1]
LPS [ T IPEC-J2 4H i "' TLR4 1) mRNA 3K ik
R T AR 3R WP TNF-o IL-8 [ 7%
i, W SR SRR AN RAE WA T IR, IL-8
S — A 40 6 b TS AN R A5 R AL Y
I M AE 32 B 5 RE RS 72 A I AE A0 A T H 2
TPk ok i i R B £ R D RECC L TR Uk, HE
ETEC K88 &It IPEC-J2 4 it J= 41 Mo rp 11 40 o 1%
2, 5 4 RE IV, 3 A0 M 6 495, vT BE S5 40 i X
F TNF-a Fl IL-8 Y40 W38 i ¢

7, NF-kB 15 538 [ 9 30 i % IPEC-J2 41l ity
B0 A M G B 5T 8 /0, X Shi 45T T TLR4 30 46l
FFAL B TIPEC-J2 41l J5 & B, LPS 5 5 [NF-xB
T I O 52 B T AR AR R R 1k 4
JLER - i W 2 B I, R B LPS i % IPEC-J2 #H
Fb sk B 43 WA 98 14 41 i R 7 J& TLR4/NF-«B {5 %5
A A EALN . BRAh, B2 R Y I T R
PRI NF-xB 315 J5 IPEC-J2 41 il /% 77 3% 28 Je i
RE 2 B W 2 B . AR SE R B, Rl NF-«B
Pk 70 4b B TPEC-J2 40 Mi J5 , 40 M tf NF-xB 1)
mRNA ik 5 X A1 A Eb 5 3 B AR, LI NF-«B
P00 70 30 0 T 40 M P NF-xB A9 1% 1k ; 5 DMSO+
ETEC ZHAH Eb , #1157 + ETEC 41 40 i &5 3% 8 W)
H TNF-o IL-8 5 5 F1 LDH 3% M 2% 5 25 PR 1,
Z0-1 ,occludin fil NF-kB ) mRNA 2 ik & ¥ 2
ETHE . AR A AR T TLR & o 0

NF-«B {553 [ 11 75 5 42 48 M 40 M I3 19 77 A=
TG R AL 50 KN, B 3 5 % i e 4540, 51k
i %6 B I 20 o5 P P el R | e 4 i TPEC-J2 241 Y
b,

Wt {55 5 38 B 2 8 B i AL OR ST R, T Y 4
JiL 3 TR AN M S 2 A AR R
B-cateninj& £ . Wnt/B-catenin 15 51 [ A4 H 0
AT, KA S AL B A0 A% , S B Wnt 45 55 Pk 3
DRI 3 55 I e 22 45l 400 it 0 2 20 S 1 ) R I
T c-Myc Hl cyclin D1 2 541 g f 4 4L
ZRE NG R R S N O W A
W5 & B, cyclin D1 F1 c-Myc & Wnt/B-catenin {5
53 [ L R TR, Y X S O
B, K 1Y B-catenin 3 A 21 i 5 0 40 g 4% | A2 17F
T cyclin D1 fl c-Myc FE PR ) 2635, T A2 #2F 20
fasg g, HERIE , B-catenin ik B 1Y IN X} 18
ARG T A AR AR Y L 24T, A 5% B-catenin fF
538 [ #F ETEC K88 5| & () IPEC-J2 4 il 451 {75
(VR B AF 58 38 oK LR T8 . 56 1 Ik, A3 56 46 0l
T ETEC K88 J& ¢ IPEC-J2 41 Jfl J5 B-catenin
cyclin D1l c-Myc & [H 1 ik 16 &, & ¥ ETEC
K88 & 4L IPEC-J2 4l il 6 F1 24 h H} B-catenin,
cyclin D1 Fll c-Myc ] mRNA & ik & 4 8 & AL,
ARG R B, H siRNA T3 B-catenin F£ [H 5
- H ETEC K88 ZbH4H Y , 41 il 7' B-catenin ,cyclin
D1 Al c-Myc ) mRNA ik 8 ¥ 2 2 1K 4010
Bt B WO LDH W36 Pk B 3% b, Fan 450
A Li 26UV 5T 2 & B, 35 Wit/ B-catenin {5 5
i BE M| ¥ TPEC-J2 40 Mg ¥4 g, #0 %l Wit/
B-cateninf{i 5 i % AT 4101 il TPEC-J2 4l fl 3% 5, iX
gk LR ETEC K88 il i3 #1ll il Wnt/B-catenin
{55 18 % 0 35 1k, B X B-catenin ., cyclin D1 Al
c-Mycl) mRNA ik &, 5] 2 IPEC-J2 41 g i 17,
Wnt/B-catenin {5 538 B 7E WA DT 9 5E I & #5
5 TR E A

4 & it

25 | riR  ETEC K88 i it | i NF-xB {55
SR R RE )N, R JE B-catenin 155 5 1 #5751k
T 40 e 3 58, A5 S IPEC-02 4053405 .
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Nuclear Transcription Factor-kB/3-Catenin Signaling Pathway
Mediates Enterotoxigenic Escherichia coli Causing
IPEC-J2 Cell Injury

DOU Caixia' LI Haihua® SUN Zeyang' WANG Qian' SHANG Zhiyuan' QIAO Jiayun'"
(1. Tianjin Key Laboratory of Animal and Plant Resistance, Tianjin Normal University, Tianjin 300387, China;
2. Tianjin Key Laboratory of Agricultural Animal Breeding and Healthy Husbandry, College of Animal
Science and Veterinary Medicine, Tianjin Agricultural University, Tianjin 300384, China)

Abstract: This study aimed to explore the molecular mechanism of enterotoxigenic Escherichia coli (ETEC)
causing damage to IPEC-J2 cells. After ETEC K88 infection and nuclear transcription factor-kB ( NF-kB) in-
hibitor treatment of IPEC-J2 cells and small interfering RNA ( siRNA) silencing of B-catenin gene expression
in IPEC-J2 cells, quantify PCR (gPCR) method was then performed to determine the mRNA expression levels
of NF-kB, zonula occludens-1 ( ZO-1), occludin, Toll-like receptor 2 ( TLR2 ), Toll-like receptor 4
(TLR4) , B-catenin, cyclin D1 and myelocytomatosis oncogene ( c-Myc) in cells, Western blotting method
was conducted to determine the protein expression levels of ZO-1 and occludin as well as the phosphorylation
level of p65 NF-kB in cells, and enzyme-linked immunosorbent assay ( ELISA) method was used to determine
the tumor necrosis factor-a ( TNF-a) , interleukin-8 (IL-8) contents and lactate dehydrogenase (LDH) activi-
ty in cell culture supernatant. The results showed as follows: either 6 or 24 h ETEC K88 infection could enable
the protein expression levels of ZO-1, occludin and the mRNA expression levels of (3-catenin and c-Myc to ex-
tremely significantly decline (P<0.01), and the contents of TNF-a, IL-8 and LDH activity to significantly
rise (P<0.05) ; the phosphorylation level of p65 NF-kB was extremely significantly at 1, 3 and 6 h post
ETEC infection ( P<0.01) ; plus, the mRNA expression levels of TLR2 and TLR4 were extremely significantly
increased with 6 or 12 h ETEC infection ( P<0.01). After the successful inhibition of NF-kB, the contents of
TNF-a, IL-8 and LDH activity were extremely significantly decreased ( P<0.01) , while the protein expression
levels of ZO-1 and occludin and the mRNA expression level of NF-«kB were extremely significantly increased
(P<0.01). When the B-catenin gene was silenced by small interference RNA ( siRNA), the mRNA expres-
sion levels of B-catenin, cyclin D1 and c-Myc were extremely significantly decreased ( P<0.01), and the LDH
activity was significantly improved at each time point ( P<0.05). To sum up, ETEC K88 is able to generate
inflammatory response by up-regulating NF-kB signaling pathway accompanied by down-regulating the activa-
tion of B-catenin signaling pathway. In this case, the proliferation of IPEC-J2 cells is inhibited, thereby indu-
cing IPEC-J2 cells injury.[ Chinese Journal of Animal Nutrition, 2020, 32(12) :5893-5902 ]

Key words: ETEC K88; IPEC-J2 cells; NF-«kB signaling pathway; (-catenin signaling pathway
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