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REEKEF Hela AR ZEZEER 3
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HE . B Witk LA ¥KAF (EGF) M THE Hela ML % Fi£EEK G 3 (Claudin—3) RiA¥H AR
HTREAUH . JTiE 357k Hela Z9JR Z M58, 24P 2 3 40 6 JUMR, oA #4742 TR . DL 0.0, 0.5, 5.0, 10.0
% 100.0 ng/ml EGF 432 8 h, #M#F R F# & EGF # Claudin—3 & & & 3154 RNA(mRNA ) # % ; Qi k
P A 10 ng/ml EGF, 53 F 7R 0 min, 10 min, 30 min, 1 h, 2h. 4h, 8h, 24 h, M+F Claudin—3 & &G
% mRNA K-F . EGF A8 % 4F A il % & & & B s L L ; @5 %124 BGE %48 (EGFR ), g BLILEE —3— ¥
B (PI3—K). 5 Z & RENEGHE (MAPK ), p38. c—Jun AL A8 (JNK) FAB#FFA 1 h, MG
MmANA EGF 10 ng/ml #9353 A 354, M3#F Claudin—3 & & % mRNA KT, R EGF & Hela 2952 Claudin—3
E A& mRNA 9 F A ALHAEA, H 10 ng/ml EGF #9434 A X WA 2, AT ARG EGF RS0 a 1A a9 28 K
¥ 3% . EGF #l#U5, EGFR, & &itds B (AKT ), @fasMAY &G istds 1/2 (ERK1/2), p38. JNK ¥ & &
BREAL, & TELBT A 39 445 L LT EGF 509 B B840 IL & . LB EGFR, PI3-K., MAPK, p38 & JNK
155 18 F45 3 A6 A 20478 Claudin—3 & @ 89k ik, 4518 EGFE 489539 0w Hela 282 Claudin—3 49 & &, Hbuh =T
#2725 Z EGFR | PI3—-K. MAPK, p38 % JNK 15 5 il %

KEER : RRAKAT ; REEREE3; THRE ; oL T RENE QMG / mIesHAT & 8k ;
BERBLAUEE 3— $By / AR A #BE B ; p38 5 c—Jun AL KR EE

HESZES : R737.33 XHEAFRIRAD : A

Effect of epidermal growth factor on expression of
Claudin-3 in Hela cells*

Fang Liu, Ding-qing Gui, li-yi Zhang
(Department of Obstetrics and Gynecology, Dazhou Central Hospital, Dazhou, Sichuan 635000, China)

Abstract: Objective To investigate the effect of epidermal growth factor (EGF) on expression of Claudin-3 in
Hela cells. Methods Hela cells were cultured to adherent growth. In the first group, cells were treated with different
concentration of EGF for 8 hours (0, 0.5, 5.0, 10.0, 100.0 ng/ml). In the second group, cells were treated with 10 ng/ml
EGF for different time of duration (0 min, 10 min, 30 min, 1 h, 2 h, 4 h, 8 h and 24 h). In the third group, cells were
treated with antagonist of EGFR, phosphatidylinositol-3-kinase (PI3-K), mitogen-activated protein kinase (MAK),
p38, or c-Jun N-terminal kinase (JNK) followed by treatment of 10 ng/ml EGF for 24 h. Expression of Claudin-3
was identified on protein and mRNA level. Phosphorylation of EGF signal pathway related proteins were tested.
Results EGF promoted expression of Claudin-3 in time-dependent manner, and optimistic dose was 10 ng/ml.
Phosphorylation of EGFR, protein kinase B (AKT), extracellular regulated protein kinase 1/2 (ERK1/2), p38 and

INK were significantly upregulated after EGF stimulation, which was reversed by all molecular inhibitors. Blockage
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of EGFR, PI3-K, MAPK, p38 and JNK effectively ameliorated EGF induced increase of Claudin-3 protein.
Conclusion EGF increases expression of Claudin-3 in Hela cells through EGFR, PI3-K, MAPK, p38 and JNK

signaling pathways.

Keywords: epidermal growth factor; claudin-3; cervical cancer; MAPK/ERK; PI13-k/AKT; p38; INK

BB AR WAARLEE IR, IR e R 2 RS
S B S R Y, R R R AL AL
A B T IR IRy MR TS . BRI IESE,
AR RERTRE ) A2 AT e S B BERY B, SR
PR FE IR R R RS ™, L R 2 P R B S B
R A R % %4, Claudin & U2 B% SN H
LAY, CAHGE RS, 28 Claudin
TEALE B B TE N W Z R e 20 h Sk g hn, B
AT T UESEF A KT (epidermal growth factor,
EGF) REHS e b 5 SR AN . A SCHFSE EGF Xt
E VR AN R B 1R 3 (Claudin-3 ) FIKAYFZ
Lozl e L], SREIT .

1 #MR5EEE

g NS NE
FEA R NE FUE Hela 40 4K [ A H
BhefBe i e ( 1) 1o EZHKH : BEGF (WA
% Peprotech ), ELRNA 2 BGR7 & (W H £
Invitrogen ), MAEHEDBGAF A (W H EEEaEE),
PCR X7 & (14 H H 7 TaKaRa), 5 B2 B 40 1 571 |
EGF 5Z{& ( EGF receptor, EGFR ) FHIr#I (ZD1839).
% HE W% L B 3— 38 B ( phosphatidylinositol-3 kinase,
PI3-K ) BHIiF (LY294002 & Wortmannin ), {43 %
F G H P ( mitogen—activated protein kinase,
MAPK ) FH W7 % (PD98059 K& U0126). p38 B Wi 5
(SB203580 ). c—Jun & FEA Ui ( c—Jun N—terminal
kinases, JNK ) BH I 5] (SP600125) ( 21y FI 5&
Sigma ), Western blot if5fll & (W H 3t 50 1l &4 ),
PCR 51W) A= TA) TAE (i) el A FR S w4 it

1.1

1.2 FHik
121 AT dAzmiadzic  Hela 4UEMRIER T 576 10% /)

A ME R DMEM R5573E, 7E 37°C. 5% —4%Afkik CO,.
PRI BE S5 T 3555 . AR R 2 70% ~ 80% Fil G
J5 . AT AL 2 x 10° A4S 7 FLAY B AT 6 1L
Me, FIRESME NG 24 h, REIGREAKORZES . KBk
WEFeke, DLIEITE DMEM R 55 B4k 401595 16 ~ 18 h,
FFRE G b B

122  EB%ZE

JIT K5 3% 0 Hela 40 1 5353 1 T F

Jig 3 sy, HAWMRER 3 AE4 . Oa0nA
& H EGF & ¥k ¥ 0.0, 0.5, 5.0, 10.0, 100.0 ng/ml
() DMEM $55758, 1595 8 h, #4000, 01 Claudin-
3 M5 RNA (messenger RNA, mRNA ) )&k
THOL s QIMAEH EGF & ¥ E 10 ng/ml ) DMEM £7
FRIE, SHIFEREFE O min, 10 min, 30 min, 1 h, 2h,
4h, 8h, 24h, #EELHMI, FKDAIFRTA] Claudin-3 £
F1 K mRNA [ZA RO EGFR ., & 0 B ( protein
kinase B, AKT )., 04N 8 I0F 1/2 ( extracellular
regulated protein kinases 1/2, ERK1/2 ), p38. JNK R 1k
0L 5 @A AN ALK, % ZD1839 &
e 10 nmol/L. 1% LY294002 2 ¥ & 20 nmol/L. %
Wortmannin 2 ¥ £ 5 nmol/L., % PD98059 £ ¥ Jif
20 nmol/L, 7 U0126 Z&¥E 10 nmol/L, 7 SB203580
2L 10 nmol/L, 5 SP600125 24 ¥ & 10 nmol/L 1Y
DMEM 131555 1 h, PN AZKRE N 10 ng/ml ) EGF
WFRIe, RGN, T BELTR AR S BEL TSR R
Claudin-3 2 H &I mRNA (KRB 1E N
1.23  mRNA &M RSSO0 E & R4 il i
i ( quantitative real-time polymerase chain reaction,
qRT-PCR ) $ AR Claudin-3 mRNA FikHHH . 5l
Yrsit g 1. OV« 55°CIK T 40 min 5 94°C7E
P40 s, 55°CIE K 45 s, 72CHEMf 40 s, 30 DMEFF ;
72 CHEAH 5 min, S A& & : PCR Mater Mix 10 w1,
cDNA £z 5 w1, IEM A& m514) 20 nmol/L, JCIEZK
ERZE20 plo KNEEFRA 22" FR,
124  EaK-FEn  RAH Western bolt 2461 5525
FUKFo AR E T, R Bradford ¥ 7E 8
WPE, BUSEEAR MR 50 we, BIRRIRSE, Ik
H5 ~ 10 min, ZRVE T UK b, 528 HUG BRI L,
R, AP, 4CHEE AR, R IA ST, SN
A DAB JIE¥ B, ARSI P A
1.3 Sit=rHiE

AR 43 BT SR I SPSS 19.0 Ge b T3k, Tt %k
DIFIH + bRifEE (xxs) Fon, PIALERA K
B 5 Z2411A] AR FH B R 2807 22 0T il SNK—q K,
P <0.05 WESHGIT2E L.
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R BREE 2 Ak 828 %

%1 Claudin-3 mRNA K3 | #rig+t 24 EGF 3 EGFR. AKT. ERK1/2. p38 1 JNK
BEER L BY R0
511 51 AIEES R
JIN Tbp B iE i n, EGF 4 ¥ 5, Hela 4 i 9 EGFR .
Claudin-3  iEfl: 5'-CACCACCACCAACACCAC-3' AKT, ERKI1/2, p38 Fil INK #J i Bi B iR L B4 %2, H.
Filfl: 5'-CAAGTATTGGCGGTCACC-3' 2 AKT. JNK % 2 1k 7€ 4b 3 30 min % B i, EGFR.
Boactin  TEfil: 5-GTGGACATCCGCAAAGAC3' ERK1/2, p38 BERRALAELLHE 10 min B . UL 3.
JZ1: 5'-AAAGGGTGTAACGCAATCAA-3' 0 25 {ESBREEFIXF EGFR, AKT. ERK1/2, p38
B INK BEER 1K A 220
o g4tmE Bk 755, ZD1839 g 45 i 5t 1 FIL Wi EGFR %
g 4k 5 1.Y294002 . wortmannin HE % 45 5 1 BH. W1 AKT
21 HHREFER B R 1k ; PU98059. U0126 FE % 45 53 4 BH WF ERK1/2

HORE 6 LB, 7R 24 b AVBMRERAE, g ma qy ; SB203580 il 5 5 57 WL I8F p38 B R AL 5

AR LR, BRI R, 2R BB, Speoo1ns femsis LRI INK B 1L
HANM SR LB AR, Baiah REAK
Wk, SRS, WK1,

26 =SB Claudin-3 & A FRIZMIENH
FELI¥F EGFR. AKT. ERK1/2. p38 & JNK Wik 1k

o) 283 0 in—
22  ARIEKE EGF X Claudin-3 ZEEMANA =y 1 ol BGE T 24 h J5 . Claudin-3 &1 %k
Eey: bl

Clau

X (¥P=0.000), ZLMWMLLE, BaRHLL10 ng/ml
ZOREE EGF AbF, BRI ok, W3k 2 Kl 2,

2.3

mRNA A [E i B FRIEF R

Yz 2 ipE (P <0.05), WA 4.
T . R | Hela Al P (P <

din-3 1 & mRNA FKIAKF- 1L, 22RA 5

10 ng/ml EGF 4 2 f§ Claudin-3 & B &

AbHE 24 h J5 , Claudin=3 & 4355838+ =75.685,

A B 12h B }i%: 24 h

P =0.000) ; [ & AT E] B9 2E K, Claudin-3 mRNA
Fik B P (F,,=157.114, P =0.000 ), UL 3,

B1 AEERER

K2 AR%LRE EGF 435 Claudin-3 EE K mRNA fBXtREZELE  (x+s)

) RGF £V

ECL FAH P{H
0 ng/ml 0.5 ng/ml 5.0 ng/ml 10.0 ng/ml 100.0 ng/ml

Claudin-3 #&H 0.452 + 0.056 0.782 + 0.067 0.978 + 0.056 1.429 +0.073' 1.051 +£0.103 72.516 0.000

Claudin-3 mRNA 0.113 £ 0.036 0.403 £ 0.016 1.198 + 0.054 3.174 +0.165" 2.707 £ 0.098 676.418 0.000

e T SHAMRE R, P<0.05

mRNA

Claudin=3 = p A

0 0.5 5.0 10.0 100.0 0 0.5 5.0 10.0 100.0

EGF £ / (ng/ml ) EGF ZHk 2 / (ng/ml)

2 AELIRE EGF &5 Claudin-3 EH K mRNA FRiXER



s XUFY, A R FX Hela 200 B %53 4285 11 3 B M52 K L] e AL
mRNA el
Claudin_3 = _
B _aclin = _
Omin  10min 30 min 1h 2h 4h 8h 24 h 0 24 h
10 ng/ml EGF 51 i) 10 ng/ml EGF fE i [H]
E 3 10 ng/ml EGF 438/F Claudin-3 & B % mRNA 7 [6) it jE] R ik 55
* 3 EGF %5 EGFR. AKT. ERK1/2, p38 % JNK BAFE4LIER (x+s)
EH 0 min 10 min 30 min 1h 2h
EGFR 0.058 + 0.013 0.358 + 0.068' 0.185 +0.037 0.138 +0.052 0.108 + 0.042
AKT 0.113 £ 0.052 0.242 = 0.038 0.430  0.058' 0.371 +0.032 0.305 = 0.037
ERK1/2 0.068 = 0.024 0.385 = 0.037' 0.258 + 0.028 0.241 +0.038 0.218 +0.028
p38 0.085 +0.017 0.351 £0.035 0.337 + 0.031 0.305 = 0.028 0.258 +0.017
JNK 0.152 = 0.035 0.213 = 0.044 0.415 +0.034' 0.385 = 0.026 0.344  0.031
HE 4h 8h 24 h F A4 P
EGFR 0.117 +0.0.37 0.105 + 0.058 0.112 £0.021 155.427 0.000
AKT 0.228 + 0.058 0.217 £0.017 0.233 £ 0.058 83.175 0.000
ERK1/2 0.205 = 0.031 0.189 = 0.052 0.174 + 0.038 105.884 0.000
p38 0.225 = 0.035 0.247 £ 0.035 0.183 +0.032 271.510 0.000
JNK 0.305 = 0.028 0.258 = 0.018 0.251 +0.035 192.681 0.000
TE: f SHAMEE S, P <0.05
Xt R EGF ZDI1839  LY294002 Wortmannin PU98059  U0126 SB203580  SP600125

B4 HES@EHEER Claudin-3 EHRIEM

3 it

1R ZE RN 25 ) B S S S I B R,
H R 5 0873 240 6 1) 285 B 7 1 3t % TS 5 0 i 32 4
W3R, Ry Bbod A0 R B A B )5 214 ™, Claudins
BIE B R AR Y, R R ek TR
Y] SR EW Y], CUNNIFFE 45 ' #E 48 H
Claudin-1. Claudin—7 F.— i F RN 0 $i9s J& AE
R, AP FIA T REHUR B HURMR AR, [RIR
FERA BT Hela MARAZZEFELFERE ST, X
W15 Claudin-3 55 S0 A G R HE R, (BEFXT
FUMRIE " B AR G R ) 2 T 4R R Had ek
Al fig 5 R PR AR L IE ARG, AR & B Cluadin-3

T S Hela I R P LA fE R RS, X5
Claudin-3 ZEW)AVE A G, JLREAE HF 40 i 32 f& — 5
b, AN s BRI S Z AN RIS 5 7 51 R
HEA MRS S5E 5. KENITIEY EGFR 5 8
S SR e A L AR 3Rk, HAR AL Reag ik
R AR AR | B SR R MR A A Y, HiZad
FEERA Claudin-3 f1Z Y5, K EGFR Xf Claudin-3 ()
JEATHLED, HAT AR SE IR, AT A Bh Tk
ZIN

AT LI, EGF T AR K, Wiks
Hela 41} Claudin-3 F92i5, HIZAERFEAER A
W FE Y, Ui EGFR {5 58 FEREUS 52 Claudin-3



R BREE 2 Ak

5 28 &

M5, FIRERE EGFR i 218 5 80 e Wtk fb A 3
FrERHLR 2 —, ZHANG 2 ™ X6} il i 9o B i 5
AL . EGFR 1 12N #(E 5 W L MAPK Fl
PI3-K i %, H T Y4245 ERK1/2. p38 1 JNKs
AN ™, ARBIFGE N AR I BE TR BH T EGFR
WSS, EGF 4bFEf5 , Hela 48N EGFR. AKT.
ERK1/2, p38 J INK ¥ HH BB PR ik 42, $2/R Hela
YL EGFR {5538 BS54 T el B A0
235 B DB 751 50 A 2R ) 8 605 R S e LB %o 7 i 3 I 1Y
WO, UEIPERE T SR AT TR . ARBFSE L B EGFR Xt
Claudin-3 9 335 /£ 1 5 AKT. ERK1/2, p38 & JNK
U BIA G, XULHTE Hela 18, EGFR AE1Z
i Z A 5B A Claudin-3 A1k, de SOUZA
WF 45 " 045 B 1B %R ERK1/2, PI3-K/
AKT 15 538 B REAE 5200 Claudin-3 BYZE3k, HETT 820
S H R SRR ) 5 LLAE " 4B R p38
18 AL AT 52 Claudins 25 H 0 23k 5 HAb IR A WF5E
R, INKE Sl Claudin-3 FAH K. AL,
H T EGFR 24~ N5 38 K AT 5200 Claudin-3 (1)
Fik, PTREMELLHE AL X B — R A -5 1 % 114 BEL T 41
Claudin-3 AFRIL, HFMEEFABH UG, BT L
{5510 I P BB A AR TR T 5o

ZE BRTIR, AT BoR EGF GRS iN Hela 2110
Claudin-3 ik, HALHI AT GEW & EGFR. PI3-K.
MAPK ., p38 S JNK {551
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