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¥ Lipofectamine™ 2000, 4% SLFALF ) (siRNA-NC-PGCsi3.0) F2 EphA2 F £ 5 7] (EphA2—siRNA-PGC -
§i3.0) B Ae g Rkeg B, B )G, Brd Uktnl e it /1, XR L3t st 454871, Transwell
NE TR AR 2 AL F, QRT—PCR = Western blotting #4428 &L 7 EphA2, Wntl, B—# & & (B—
catenin ) . E—45%6%& & (E—cadherin) . % H& & (Vimentin) mRNA B &K AT KA F, 50 AT, THU.
LKA Brd U Fabk R 53] % (26.48 £2.79)% . (23.52 £ 2.57) % (13.29 £ 2.06) %, Brd U FalkRM e, 234
it &L (F =38.560, P =0.000), 584, R MALER, HELHBrd UM REK(P <0.05) ;3 BE L =
B, 2 F ARG FEL(P>005), B, ZHLM, KAWL EEESH A (83.16£8.31)%.
(82.35+7.24)%.(34.24 £5.27)%, #mfa|Ro-Faml iR, £3A %5 EL(F=78.869, P =0.000), 5t
PR FRMAE, MMM RIRE RS REK(P <0.05); SRALEHME, 2ZFALEHFEL(P >
0.05), AR, =R, KA TF BRI S 5 H (326.74+33.15) A (331.27 + 34.59) A (126.23 +26.18) 4,
FRRaaIF LA AR, 2 FA G FEL(F=68.997,P =0.000), 53R, FHRAE, KA T BmIFR,
P(P<0.05); sTRALE THME, £ L4HFEL(P>005). 48+ EphA2, Wntl, B—catenin, E—
cadherin, Vimentin mRNA AB3 £ X Sbds, ZF A% FEL(P<0.05), HaBa, w&MAkik, RHEH
Wntl., B—catenin. Vimentin mRNA #33 £ & AP <0.05), E—cadherin mRNA AT £3% 2735 (P <0.05) .,
PR, A, KM EphA2, Wntl, B—catenin, E—cadherin, Vimentin& @85 ik Bk, £7H
%At FEL(P<0.05), St &Rk, JUERZAEphA2. Wntl., B—catenin, Vimentin & & A0 & 3% %
A&(P <0.05), E—cadherin& @483 & x5 (P <0.05), sFBAF T HI LR IGIF IR, ZFALETFEL
(P>0.05), 451t EphA2%k B sFAALR B ECI706 48 it #Faid 2 A — a4 4E A, HUH TAe S [k
Wnt/B—catenin {3 5 il BAR K

KEIE . REMNG ;e R E S AT R AL T4 12 £

FESYES . R735.1 SCERARIRED . A

Effect and mechanism of EphA2 gene silencing on migration and
invasion of human esophageal carcinoma EC9706 cells

Li-bing Ren, Ru-jiang Jia, Chun-yong Su, Xiao-guang Yang, Jing-yun Qin
(Department of Thoracic Surgery, Central Hospital, Handan, Hebei 056001, China)

Abstract: Objective To investigate the effect and mechanism of erythropoietin producing hepatoma

receptor (Eph) receptor A2 gene silencing on migration and invasion of human esophageal cancer EC9706 cells.
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Methods Human esophageal cancer EC9706 cells in logarithmic growth phase were randomly divided into control
group, empty group, and silent group, transfected with Lipofectamine ™ 2000, containing nonsense random sequence
(siRNA-NC-PGCsi3.0) and EphA2 interference sequence (EphA2-siRNA-PGCsi3.0). After stable transfection, Brd
U method was used to detect cell proliferation ability, scratch test to detect cell migration ability, Transwell cell test
to detect invasion ability, qRT-PCR and Western blotting to detect the mRNA and protein expression levels of
EphA2, Wntl, B-catenin, E-cadherin, Vimentin in cells. Results The relative expression of EphA2 mRNA in the
control group, no-load group, and silent group were (1.78 £ 0.17), (1.82 + 0.18), (0.37 £ 0.11), respectively. The
difference between the groups was statistically significant (P < 0.05). Compared with the control group and the no-
load group, the relative expression of EphA2 mRNA in the silent group decreased (P < 0.05). The positive rates of
Brd U in the control group, the no-load group, and the silent group were (26.48 £+ 2.79) %, (23.52 £ 2.57) %, (13.29 +
2.06) %, respectively. The difference between the groups was statistically significant (P < 0.05). Compared with the
control group and the no-load group, the positive rate of Brd U in the silent group was lower (P < 0.05). The cell
scratch healing rates of the control group, no-load group, and silent group were (83.16 + 8.31) %, (82.35 £7.24) %,
(34.24 £ 5.27) %, respectively. The difference between the groups was statistically significant (P < 0.05). Compared
with the control group and the no-load group, the cell scratch healing rate of the silent group increased (P < 0.05).
The number of transmembrane cells in the control group, the no-load group, and the silent group were (326.74 +
33.15), (331.27 £ 34.59), (126.23 + 26.18), respectively. The difference between the groups was statistically
significant (P < 0.05). Compared with the control group and the no-load group, the number of transmembrane cells
in the silent group decreased (P < 0.05). The differences of relative expression levels of Wntl, B-catenin, E-cadherin,
and Vimentin mRNA were statistically significant (P < 0.05). Compared with the control group and the no-load
group, the relative expression of Wntl, f-catenin, Vimentin mRNA in the silent group decreased, and the relative
expression of E-cadherin mRNA increased (P < 0.05). The difference of relative expression levels of EphA2, Wntl,
{3 -catenin, E-cadherin, and Vimentin protein in cells were statistically significant (P < 0.05). Compared with the
control group and the no-load group, the relative expression of EphA2, Wntl, B-catenin, and Vimentin protein in the
silent group decreased, and the relative expression of E-cadherin protein increased (P < 0.05). The comparison of the
above indicators between the control group and the no-load group showed no significant difference (P > 0.05).
Conclusion EphA2 gene silencing has a certain inhibitory effect on the migration and invasion of human esophageal
cancer EC9706 cells, and its mechanism may be related to preventing the Wnt/B-catenin signaling pathway.

Keywords: esophageal neoplasms; erythropoietin produces hepatocyte receptor A2; migration; invasion
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1.1 ##
111 @miez N EC9706 41 i+ b = &l

2 BE bR AN AT ST T .

112 EZXAFHLE RPMI 1640 553558 . R4
Mg (FBS) . i % R/iE % 2 (3£ H Gibco A H] ),
Brd U ( 3£ [# Sigma /A #] ), & A EphA2 1 ¥ %1
(EphA2-siRNA) . & SCBEHL T 48 )5 41 (siRNA-NC)
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(1 PGCsi3.0 Wopr ([ 5 LI A 1] ) | Lipofectamine™
20007 & (EEH Invitrogen Al Transwell 2 ff 3%
7 /2% (3£ [H Corning 28 7 ) , S Bt A EphA2 FLAT |
Wntl ZHL B34 FR 4 1 (B—catenin) FAHT  E-45 5 2
I (E-cadherin ) B3¢ . I & 14 (Vimentin ) B 5T | 11
F P IgG-HRP (3 [E Abcam A ] ) , PowerPac & 4]
HL K AX (26 [ Bio—Rad 247 ) o

1.2 Fix
121 @i NEE I ECO706 41 & 5,

BT &4 10% FBS, 100 uw/ml 75 2% Z 1 100 wg/mL
FE R R MY RPMI 1640 JE 32 T, T 5% 19 — 4 Ak i
Rigedt, 37TCHHIREFE, 2~3dEMR 1R, BOTEL
AR TR 22505 .

122 miag s stde K EC9706 41 fLBEHL 5
XTHRAL 25 R ST ERAL . BLULHT 24 h, AN E
2x 1A /LRI T 6 fLAR, W HLEE SR, o 20 B 0 R
RA4F, @G 80% /47 i 2 B Lipofectamine™ 2000 %
el R U B T g R4 h, B IG SR AT
i AN & FBS i RPMI 1640 15 35 5L, W4 wg JikL
(EphA2-siRNA-PGCsi3.0, siRNA-NC-PGCsi3.0) i
10 WL g i, FH 250 WL AN FBS (19 5% 37 564 5] ik
3% B, 5 min PRERR B S 19 00 RE AL BT AR VR 2T
43 590 %% #% B J5 1 EphA2-siRNA-PGCsi3.0, siRNA-
NC-PGCsi3.0 E AWM Az 4840 . UiERdlanffe, xt
AR ZH 20 i 2o AN & Bk Y Lipofectamine ™ 2000,
MR 6 h, SRJE B % 10% FBS ) RPMI
1640 Fi F7 3 . e ye 48 h)m, 2606 0 e T ULER &%
UG, ¥>80%, WIH TIRLLE .

123  Brd Usktemltmfedgsise 1 BEEEFH A
BN, 123 x 10* 4 /mL %6 R T 24 FLMR, N
B TC B R B, Al BE S, B R A 10 wmol/L
Y 10% FBS f) RPMI 1640 55 35 3k, 4k2e 5538 72 h,
i 4% 22 B W 4°C 25 4F T [ 2 37, PBS e x
3, HEERE A 3 min, JIIA B BERE 100°C, 5 min %
MR8, 109% LU =E 13 A, mACL = 100 Bt/ B
Brd U Bfip (BAPEXS HRJN PBS) 4CHF&E L&, fA
POEPUIR Cy3 (1:100) ZE R kEEHEF 2 h, DAPI
o, Bh, WAEE NI, A pELER S A
PEF AT I, 31 Brd U FHPESR, Brd U BHIE %=
Brd U BH 7 41 Jfd %% ( 20 {5 )/DAPL FH 14 20 B %% (&
) x 100% .

124 XREEBAN @SR S B SR
HHANML, 52 x 100 /FLEEF T 6 FLAR, TRes2Han
i B 2 A K W AR I, T T Y 200 L A% VAR
LA H T SRR, AR LR — AR, PBS
VELR R A A, s R AR (0 h) , BE R
24 hJ5, WMEEAHAMPRYEESERIHIR, 1H5E
MR A G R. WIRAG R=(0 hQYRIEE-24 h
KRB ) /0 h R BE S x 100% o

1.25  Transwell V& E3tbml am iz 246 5 A
 FBS [ RPMI 1640 35 55 4% 1 ¢+ 2 %] Matrigel & 5t
AT R R, ARG SR ERE 2 h, HC10 wL Y
Matrigel ¢ i 76 Transwell /N2 1%, 40 il 5 &
PE LS B A 2 % 10° > /ml, B 200 L 41 A 2 % 2 Fif
F Transwell /NE FZ=E, T ZE A 600 wL 7 10% FBS
() RPMI 1640 15 77 56, B T FR50 % MK 92 24 h,
B /N, B L EZRA, BIMA 1 mL 2R
% [51 72 30 min, FH 0.1% 4% #4544 4 30 min, PBS
VR AN ML S, BT O T O AN o A
JHRT R, MM E T3k, BOFE,
126  qRT-PCR # | %8 f&. P EphA2. Wntl, B —
catenin .E—cadherin . Vimentin mRNA #8315 &  HL
e i B YL il 4% L A L, Trizol 15 32 HU4H i 5 RNA,
AT AR 28 £, Fi BRGYE e S a0 6 100 W) 45 3 e o
cDNA, U5 pL s s A 47 PCR Y3 . [
% : 2xSYBR Green qPCR Master Mix 10 wL, £
2 eDNA 2 wL, IERM5IY4 1 L, JINzEKZE &
FL20 wLo SR 2. 95°C HZE 1 10 min; 95°C
5P 30 5, 60°C IR K 1 min, 72°C ZE A 1 min, 3£ 35 4
PEH . BABRESNES. Y B-actin NS . 5l
Yk e I N w A R, SIS LR 1
K 2724 51445 EphA2 \Wnt1 . B—catenin . E—cadherin ,
Vimentin mRNA AHX} FE ik .

1.2.7  Western blotting #| £8 it, ¥ EphA2  Wntl -
catenin E—cadherin. Vimentin &% @ /83t £ X & BUfa
TE L YL 45 A AN, i RIPA 224 ik 0 24 g 40 e, 5
OB W, BCA YA 28 2 FR B A OE BRI
A L FEZE M, 100°C 7K ¥ 5 min 8 148 J5 #E 4T
SDS-PAGE #E ¢ Bk , LUK 45 W 5, ¥ 8 i % &
PVDF i -, TBS Bk , 5% M i 25 W5 & 141 2 h J5 TBS
YE B, i A H B¢ B9 EphA2., Wntl . B —catenin , E-
cadherin | Vimentin , —actin —$ (1:2 000) ,4°CI# &
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*x1 519FE5
519
LA 51975 KR/
bp
1E: 5'~AAGCAATGCCATGCATGACTA-3'
EphA2 132
JZIf : 5'~ACGCATGCTAGTGCATGCACA-3'
1E[: 5'~AAGTAGCCAGTAGTAGCACA-3'
Wntl 251
JZIf] : 5'~AGTAATGACTACGTACAGTA-3'
- 1EM): 5'~AGGCATAGCATGTACCAAGTACA-3'
165
catenin g7 1. 5" ATTCAGGACGTTCCAGAAGCTAA-3'
o 1E]: 5'~ACGTAGCATGAAATGCTAGCTA-3'
103
cadherin i &1 . 51_CATGCATGCATGCTAACCGATA=3'
1E: 5'-AATCGGTAGCTAGCCATGAATAA-3'
Vimentin 189
J21 s 5'-CGTAGTAACGTAGCTGATCGATA-3'
E[f] : 5'~AATGCATGCTAGCTAGCTCGATGA-3'
B-actin 157
1] : 5'-ATGCATGCATGCATGCATGCTTCA-3'
22 YHEAEREEEAILEER
Xt BRZH 25 4R A U0 ER 4140 I8 RIR f A R 4 )

J9(83.16 +8.31)% . (82.35 +7.24)% . (34.24 + 5.27) %,
SHMMBRIR @A F I, ERASITFRE L (F=
78.869, P =0.000) . 5 X} M4 2 gk dl bhg, iR A
1 At KR AT A R IR (P <0.05) s X R 20 525 4 4 1
LSRG FEL(P>0.05). WK 2,
2.3 YHEREZERENILER

X REZH | 25 A U R A A i B 53 i R
(326.74 +33.15) 4~ . (331.27 +34.59) 4~ . (126.23 =
26.18) 1. 3G ILEL, ZRA G E X
(F=68.997, P =0.000) . 5XJ R4 25 84 AL, I

7, TBS e , i A HRP #7132 A9 =40 (1:5 000) ,
FWRPEE 2 h, TBSYERE, WM ECLAL E L GHE, B
. WA, SR HEER AR T R G K R
TR H A E A RAE, DHNEA KW IKE
{5 N2 B-actin 55715 K JE LIE RN .
1.3 Sit=FiE

B 73 B R JH SPSS 25.0 Ge it # ik . iR
DLISEL + bRifE 2 (x £ s) R, IR 200,
— W FIREAS H A LSD—t K 36 . P <0.05 N S A
Gt L,
2 %Z#R

2.1

of B HE SR RE 1 EE B
X RE 2 23 g Al DT ER 4 Brd U BHAE R 43 51 Ry
(2648 £2.79)% . (23.52 £2.57)% . (13.29 £ 2.06) % ,
3 Bd UMM RILE , ZR AR EE L (F=
38.560, P =0.000) . 5Xf I 25 4t s, Uik Al
Brd U FHPEZRFEAL (P <0.05) 5 X} R 240 5 75 2 4] He 3,
ERLGIHE L (P>0.05), LK 1.

IR

0

(DAPLHL A x 200)

2R 2H 2 JBE AT B0 D (P <0.05 ) 5 % BR 20 5 28 4R 41 T
B, ESTGI R X (P>0.05) ., WK 3,

2.4 3 fH 40 i8 & EphA2, Wnt1, B —catenin, E-
cadherin.Vimentin mRNA 83} Rix 2 tb &

XF HRZH 25 B4 U0 BR 4 40 B P EphA2 Wt |
B—catenin, E—cadherin, Vimentin mRNA #H X 32 ik &
i, ZRA5%1iEE X (P<0.05), 5% 4
2R R, UUER 4 EphA2, Wntl . B —catenin
Vimentin mRNA A X} % & & B X (P <0.05) ,
E—cadherin mRNA A X} 3 15 & 5 (P <0.05) 5 X} H&
HEEHANE, ERILHEIT¥EL(P>005).
W2,
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24 h
X TR ZH &g i LB
E2 EphA23t4HREEREE IR0 (DAPIEL (A x 100)
X R AL
E3 EphA2Xt4fEZZEEHIEM  (0.1% 4554 x 100)
R 2 SEMEEF EphA2, Wnt1,B—catenin,E—cadherin,Vimentin mMRNAHEX RIZEELLR (n=5, x+s)

215 EphA2 mRNA Wntl mRNA B—catenin mRNA E—cadherin mRNA Vimentin mRNA
Xt e 1.78+0.17 1.26+0.13 0.98 £0.11 1.01 £0.15 0.92+0.11
S 1.820.18 1.3120.13 0.95 +0.09 0.98 +0.14 0.90 +0.10
ULEkA 0.37+0.11"% 0.64 +0.09" 0.51 +0.08"% 1.97 £0.197% 0.63 £0.07"%
FA4 38.560 49.869 39.041 60.825 14.574

P 0.000 0.000 0.000 0.000 0.000
1 D53 H#, P<0.05; @525 84 1bAE, P<0.05,

25 34040 Bl B EphA2. Wnt1. B —catenin, E~  0.05). 5AFHEZL 2 841 LLES , DUBRAL EphA2  Wntl |

cadherin.Vimentin & B8 Rz =L B—catenin . Vimentin & [ HI X} 26 35 % (P <0.05) , B~
3 21 4f il F EphA2 . Wntl . B—catenin . E—cadherin,  cadherin 2B FIA F35 2 THim (P <0.05) ; X B4 5725 3

Vimentin £ (RN FA AR, ZRAGIFE X (P< 4, 2R G2 X (P>0.05), WHRIE 4,

£ 3 S3AMAT EphA2,.Wnt1,B—catenin,E—cadherin,Vimentin E B3 RIAKTFELLE (n=5,x+s)

21 EphA2 Wntl [ B—catenin 2 ] E-cadherin 25 Vimentin 25 [

X HRZH 1.13+0.11 0.73 +0.08 0.86 + 0.08 0.57 +0.06 0.64 +0.07

&t 1.09 +0.10 0.71 + 0.07 0.83 +0.08 0.55 + 0.07 0.67 + 0.08

iEkAl 0.21 0.05"% 0.31+0.04™? 0.36 + 0.05"% 1.14+0.117% 0.25 +0.05™%

F{ 164.878 65.271 77.092 81.723 59.674

P 0.000 0.000 0.000 0.000 0.000
T D50 IR kL, P<0.05; @ 525840 L4, P<0.05,
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Vimentin | s-—_— . s 57 kD
E-cadherin ‘ — - 135 kD
B—catenin ~ - | — 92 kD
Watl | A -- 38 kD
A
Bactin S S 5D
E4 SHEMBPEZEEMENFTIEE
3 g

B 5 SN FBE KO 1 B2 5 FBOT F R I R, &
EMLGEAIRITA TARRIER, Ml TE&ma
PR ZR P, W B AR FR AR T B AL, IR T AR AT
G, RJGAEFREAL . EphA2 5172 I 40
JfL B AR LT A R A G, o R IR JE Z R R
20 M Al [ A, 0 AR R 28 T R 0 o e At i
Fik SR, H EphA2 93 A A BE & MR Bk
i 38 5 g FE ' R B 24 RNA TR A
3 UUER EphA2 3L K, BH T EphA2 3L FI&E A
B, DA 00 o g A B AR R R RS, ORI IR IR YT
B R P P — R (4 ST RN T

20 3T A% S i R 42 28 RN B 1 G R IR YT, i
J6 240 M 55 240 L A 35k T 22 [ 1 A AR R ZE i 98 40
THS5RESEPEEEZER, S ETH
F1hy 0 A TR AT 5 0 i 1 356 I ) 8 A 5 A
EphA2 i i 5 40 i 2 B o P A AR, AR ki 45 A
W, Z5MEGESES, ARz [ R i
B RE B . RIS, EphA2 R 5 S AR
WO M B, AL, REM R,
A T A O P A0 vk R AT oA WS R R, E
B S KOF- T R EphA2 119 3 1K 1T 336 2% I 240 it 8 440 i 1T
B B AR 78 EphA2 764 28 J58 TR 4 M . i 5 R
AN R AR, JFREfR UEAN G A | R 2R AT
B, PR EphA2 23k, nT B &40 &l 40 i (2 28 AT B
SRR W ST N AT X R 21 EphA2 A X
IR E R, 5 HAHA MR bR AL R -,
W Y EphA2 TR SIS , 40Husssg . B AR

ZERE S B T, 4878 EphA2 BEHTTER, X A4
Jii EC9706 40 il iT % Fl i 22 he ) BA — 5 ny 0 il /E
FH o EphA2 552 5K BB 55 b5 41 i 2 [l (i 82, JF
[vi] s 384 Jomn P 983 40 L 5 40 e A0 35 5 %) 8 B, AR a2E A
9o A0 M A A A R4 28, B0 AR A I R AN i A B 1Y)
AR, S S, frbFeI, it RNA FHEAR,
UL BR EphA2 3 N BE 7E — & 72 B 33 N & 8 98
EC9706 41 i 1 12 # AR 2%

EMT & I H 41 it [a] 18] 55 B 40 ff 5% 16 i 0 42
b Bz B b gga 40 ok EMT ) B 2T . EMT
A T T) 40 T R B D e, R 2B RN R, IR
PEBE T Bz bR 75 %) E-cadherin 2835 F ¥4 DL X 18] J5 b
¥ Vimentin Fl1 B —catenin %35 " 1# . E—cadherin 3 ik
TP F1 B —catenin #% % v /& EMT i b 228 1k, 2
i 96 2 M e A= 3T RS RN AR 2R I B Al R A . Wint/B -
catenin {5 7 18 [ = 515 T /W& 40 il EMT oL #2, Jib
Jed 4 B T Wnt/B —catenin 15 5 38 B 9% 58 WS . B-
catenin 7£ Il BT P IR A, WOUE R R, JfFAT S
E-cadherin 254, B B —catenin/E—cadherin 2465,
fifi 40 M 2 18] A 8 BRE R DRSS L i S PR 4 EMIT,
Bl s 20 AT A A2 22 AR . R FLIRIE AL K
NBEAMMA, Wnt/B-catenin {5 5 18 1% 5 5 40 18 19
EMT J2 {7 28 Rl iE 7% % Y)AH JCU AR 5% % HE 41
Wntl, B—catenin mRNA & & MY FREEHRS,
PR TE Wnt/B —catenin (Z5 % N B %5 EC9706 41
W BT L i T4 EphA2 #6355 Wntl . B—catenin
mRNA K 2 F A XF % 35 & ¥ T F¥ , E-cadherin
mRNA J 25 (1 AH XS %35 5 FH 5, Vimentin mRNA
B A X SRR AL, B Wnt/B —catenin {5 5 i
BB, JERH A0 EMT, #8278 EphA2 3£ RUT
BRAW A £CO706 4 il {2 78 ML A2, nl fig s
Jed 0 It N Wt/ B —catenin {5 53 1% 2 15 AH5C .

i L RT ik, EphA2 3 K U0 Bk X AN & &
EC9706 41 il 1T 7 {2 22 BA — & M sifE e, H
Y FHLH AT fE 55 Wt/ B —catenin {5 53 % 2 1 AH 5
T4 ML EMT, FEACAH IG5 . SERMIRERE T,
Rl IRIETT B A R R AL LIk . EphA2 FENAE £
Fofr o3 240 M v Ak, LS T A o RS R (R 28
WAFLE— WA O, 2 o A48 9 S H 40 i
B IR 28 0 e S e 3 IR el s AR 0 0, o T i —
HIRAMFGE
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