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iTEX ABCEI EEAM AEEE EC109 A AT JEE . EERTIBHN I

g  ERER RER VERE L RYE L A EBH(. HYEFR HF—WEER M, T TE
453100; 2. # S EFE % —WEER S84, T 42 4531005 3. MK EARER AFA, 7T #47K 072550 )

[# E] 8 45T EETTB ATP 454 &% 12 F E1( ATP-binding cassette protein E1, ABCEI )3 [ 4 33k X A& 4 i
EC109 2T 5 AR MITH I, 2 i 4 AR ABCEI 1 siRNA J£51( ABCE1-siRNA ) LA & B % B8 511 NC-
siRNA ), B L 28 EC109 41 it , 43 511JF i ABCE1-EC109 . NC-siRNA-EC109 4l il . RT-PCR . Western blotting 5 Il %% 4t 5
EC109 4iiffiH ABCEI mRNA 58 H M RBIEN, =4 K EC109 4H M )8 81 A 17, CCK-8 ¥ XK A1 & 5L 56 . Transwell
B4y BRI EC109 40 Y3458 TR LA IR MIRE J7, % & : ABCEI-EC109 it ABCEI mRNA FZE 1323558 NC-siRNA-
EC109 21 ifd B 2. FAKL ( 0.47 £0.04 ) vs (0.67 £0.05 ),(0.63 £0.09 ) vs (0.86 0. 11 );2J P <0.05 ], 5 NC-siRNA-EC109 #i
HeLAH L, ABCET-EC109 47 Al (74 38 58 8 B2 W 42 )12 (2.20 £0.10) s (2.91 £0. 13 ),P <0.05 ], 4 i A I BHIE A G, /G, W4 fie
BHWP R (76.5£3.1)% vs (56.122.7)%, P<0.05) ;4004 - B 7wl (15 .46 £3.12 )% vs (0.54 =
0.24 )% ,P <0.01 1,iT%% (RZEREN I BE T TH:(8.12+0.23) vs (1.91 £0. 11 )um, P <0.05;{278:(42.56 +4.68 ) vs
(68.78 £6.98 )1, P <0.01 |, # +: AL UTER ABCEL FEIH i 73k nl 2 U £ 45 % £C100 20 I 1, 3 FLR AN s 4R
FERTH .

[ R ] ATP BAERZT L1 B8 B LECL09 4 AT 3458 1758 8

[ FESHES ] R735.1;R730.54 [ XHFRERD] A [ XEZEHE ] 1007-385X( 2013 )05-0569-06

Effect of ABCEI gene silencing on apoptosis, proliferation, migration and inva-
sion of human esophageal carcinoma EC-109 cells

Li Xiaorui', Yue Junyan’, Zhang Qinggin', Cui Yanhui', Hua Qinliang', Kou Xiaoge', Li Huimin’( 1. Depatment of
Oncology, First Affiliated Hospital of Xinxiang Medical College, Weihui 453100, He'nan, China; 2. Department of Ra-
diology, First Affiliated Hospital of Xinxiang Medical College, Weihui 453100, He'nan, China; 3. Department of Inter-
nal Medicine, People’ s Hospital of Xushui Country, Xushui 072550, Hebei, China )

[ Abstract ] Objective: To investigate the effect of silencing ATP-binding cassette protein E1 ( ABCEl ) gene expres-
sion by electroporation on apoptosis, proliferation, migration and invasion of human esophageal squamous carcinoma EC-
109 cells. Methods: The siRNA sequence ( ABCE1-siRNA ) targeting ABCE1 and the negative control sequence ( NC-
siRNA ) were constructed and transfected into EC109 cells to obtain ABCE1-EC109 and NC-siRNA-EC109 cells, respec-
tively. The expressions of ABCEI mRNA and protein were detected by RT-PCR and Western blotting, respectively. Flow
cytometry was used to detect the cell cycle and apoptosis of EC109 cells. The proliferation, migration and invasion of
EC109 cells were evaluated by CCK-8 assay, wound closure assay and Transwell assay, respectively. Results: Compared
with the NC-siRNA-EC109 cells, the expression levels of ABCEI mRNA and protein were significantly decreased in the
ABCE1-EC109 cells ([ 0.47 +0.04 Jvs[ 0.67 +0.05 ], [ 0.63 +0.09 Jvs[ 0.86 +0.11 ], both P <0.05 ). Compared
with the NC-siRNA-EC109 cells, the proliferation of ABCE1-EC109 cells was significantly decreased ([ 2.20 £0.10 ] vs
[2.91 +0.13 ],P <0.05 ), the number of ABCE1-EC109 cells arrested at G,/ G, phase was increased ( [76.5+3.1 ] s
[56.1+2.7], P<0.05), the cell apoptotic rate was increased ( [15.46 +3.12 Jws [ 0.54 £0.24 ], P<0.01 ), and
the migration and invasion abilities were significantly decreased ( migration : [8.12+0.23 Jws [ 1.91 0. 11 ],

P <0.05; invasion: [ 42.56 +4.68 J s [ 68.78 +6.98 ],P <0.01 ). Conclusion: ABCEI gene silencing by electropo-

[EERMA ] 2/ 1968 — ), %, MFRE VBT, AR, @ EATEEIN, E 2N F A BB AT, E-mail :707629438@ qq. com
[ BIE1E&E ] Z=/Hi( Li Xiaorui, corresponding author ), E-mail : 707629438 @ qq. com
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ration promotes the apoptosis of esophageal squamous carcinoma EC109 cells, and inhibits their proliferation, migration

and invasion in vitro.

[ Key words ] ATP-binding cassette protein E 1 ( ABCE1 ); esophageal carcinomaj; electroporation; EC109 cell; apop-

tosis; proliferation; migration; invasion

B N UL T AL 18 B R 2 —
ARIT N R A B O 32, 1000 T AR D] LA A
SEER R UL R R B AT A A
ARGYF T CARE) Tz AN (H R B e i TS
AN 53 BRAR, JU O B & 2R i R 5% B A0 g 52 %
(R JARRBEE 7 R B, ATP 454 &hkis
“F E1( ATP-binding cassette protein E1,ABCE1 )7E i
A R R AR AR BRI, ABCEL B3R IK
S Al e R BB GE B RS OG . ARBT ST
IR UUBR N 9 £C109 4l rh ABCEL JEPF 3%
IR, RO B4 8 20 4 5 f= 28 BT B B2
AR ABCET FE DR BB A8 I 16 7 WF ST R S0 0 Ak
fitli -

1 #R5EFEE

1.1 fmfat R %X

NEE N EC109 41 i e 17 e ] 70 357 3% )
L DR 2 R 0 ), DMEM 3% 3% 5 | Opti-
MEM . TRIzol . JEFE A BG4 [ 3£ Invitrogen Nl
FBS 4 F 25 [ Gibco A ], Jikl pcDNA3. 1 114 [ 32 [
Invitrogen 23 A, FORAE UG & (RNA $2HUR &
DNA HE & 2l Ak 15038 7] 85 250 [ b 5t R AR A A
DNA marker ,RT-PCR S50 I H TaKaRa /A A,
cDNA & R &4 A H A Toyobo A ], AMV i 4%
S & B AT H A FL RNA 407 510 H 2
WO AR AR A R F] L PCR 5193 i il
o i) 245 5 AR A BR 2 Rl A3 g, CCK-8 i & [ Beyo-
time £ PR A, Syt A ABCEL £ 5 DTk . i
Bt GAPDH Hu g B Hi AR ) [ 35 [ Santa Cruz /A7),
HRP #Ric bt 1eG 1 ALt h A2 A /], ECL 4k
R IGIEHR & H 26 [ Thermo 24 7], Matrigel gel 1
H 2 [E BD 2~ #], PVDF B4 H 31 Bio-Rad 23 F] .
1.2 ¥ef1 ABCEI % siRNA %it 5 4%

FiHESCHR 8 1§ ] ABCET J:[H 1) ABCE1-
siRNA 7 1], 1IE L 5 51 : 5'-ATCCGCTACAGCGAG-
TACGTTTACCTGTGAAGCCACAGATGGGGTAAACGT
ACTCGCTTAGCTTTTTTG-3", [ X JF #1: 5'-AATF-
CAAAAAAGCTACAGCGAGTACGTTTACCCCATCTGT
GGCTTCACAGGTAAACGTACTCGCTGTAGCG-3'; &

[ Chin J Cancer Biother, 2013, 20( 5 ): 569-574 ]

[ 544 18 B M X BB 51 negative control siRNA, NC-
siRNA ) 1E X 751 5'-GATCCGCGAGACCTCAGTAT-
GTTACCTGTGAAGCCACAGATGGGGTAACATACTG
AGGTCTCGCTTTTTTG-3", & X ¥ 41: 5'-AATTCA
AAAAAGCGAGACCTCAGTATGTTACCCATCTGTGGC
TTCACAGGTAACATACTGAGGTCTCGCG-3', T A
JF 9135 R SRV 0T A B AR A FRA ) A
1.3 ABCE1-siRNA #%.%£3 EC109 248

BRI RE EC109 411 5% F & 10% (1)
/NA-ILTE ) DMEM B Ff B, T 37 <€ 5% CO,
SRR PN KRG 3% o BBOGT B A A 0 A A0 i, T g A i
B, & PBS VRV I AL BSOS A R R
W, HE A, B0 800 x g 5 min, PEEAML 3 UK,
B A EE TR, BARTH, A 10 pg
ABCE1-siRNA k7, JB2), K LJCE 0.5 h J& , i
e 2 FL( HLJE 450 V/em, HL % 25 wF, ]
0.9 ms ), 7% Y J5 i 240 Ml iy 44 2 ABCE1-EC109 4f
i, 2R R ACE 0.5 h KAl iR A AT DMEM K
FER( % 10% FBS, 1% MPL )W KR, & F
37 C 5% CO, $EF4H N 557, B X JE BT %
Y 4 JL2H( fi 4% 8 NC-siRNA-EC109 40 ), [H]
i 2s 38 UK L B5 e AR A 6 BB C 40 B8 6 &4 8 Cul-
EC109 41l ), T4 4% 48 h J5#1T RNA T 5k
VAL il
1.4 RT-PCR # M ABCEI mRNA #) %k

43 9 Wi 42 ABCE1-EC109 . NC-siRNA-EC109 .
Cul-EC109 ZH400 1 x 107 4>, PBS ik 3 ¥, JH TR-
Tzol TR FI H2 HUAS 2 40 D 2 RNA, 6% 5% 4 ¢DNA , ik
17 PCR "84, ABCEI Li#51%):5'-TTGGTTGTGG-
GAAGTCGT-3', T 59 :5'-GCTTATGTAGTTAAT-
GGGAGGT-3', ¥ ¥4 7= ¥}y 415 bp. GAPDH 5|¥))¥
B EWF5I¥: 5 -GAGTCAACGGATTGGTCGT-3",
W19 : 5'-GACAAGCTTCCCGTTCTCAG-3' , #1847
Yk 185 bp. RT-PCR & I 2% f:95 C .5 min,
95 °C .30 5,60 °C .30 s,72 °C .60 s, 3L 35 NMFIR,
PCR W28 1. 2% W BB W EaE G L UK Fs FH 8 e AR
SO 22 45 5L, UV B I 1% & 48 55614, Image-Pro
Plus 7.0 #4535 Hr 454 K FE{H, L) ABCE1/GAPDH
FAE Z71 ABCEI mRNA FOAEXT 6356 .
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1.5 Westem blotting #] ABCE1 % & %4 & ik

RSS2 1 x 107 41, PBS whik 3 1K,
PR H IR E AW, 60 wg BVEE H BTAE
10% SDS 5 [N s Bk Jiie 358 J0 LUK 0 185 )5, LB B &2
PVDF % I,5% BLAR W5 43,37 C £ 2 h J5InA
1: 1 000%% BE Y ABCE1 Z il —Hi S5 HE 1 h,
TBST WEHE 4 YK, 47K 15 min; LA 1:5 000 HRP #%
ICH 40,37 CMEE 2 h, PBS Uk, ECL 77 & iF
T ek . X &R i e . UV &
i WiA% 2R G514, Image-Pro Plus 7.0 #A{F 43T 45447
JEEEE , H] ABCE1/GAPDH I {Aft % ABCE1 & M
(AR X Bk i
1.6 AKX R¥&n EC109 205 4

WO A5 AL AL, PRI BE A 35 R % 1 x 10° 4~/ ml,
e PBS R 2 UK, dIUTHE H 70% vk 2.1 4 °CiR
15, DRI AN A, PBS AR AN E 2 1 x 10°/ml,
5% 50 pwg/ml RNA [ Tris-HC1 22 #pi( pH7. 4 )
F:[F9EE 30 min, BUL I RESEAT A0 DNA G fa, =
TEHEYCORAFE 30 min S5, X200 6L ASCRS: 0 240 it Ji) 1A
T, L EE 3 K,

1.7 CCKS8 %#&m EC109 4m e ey 3% 75

Fie 4 x10° /LI 20 AL %% BEKE EC109 4t i 432
T 96 fLEFFRM b, A 10% Ba 4 13 DMEM 13
FRH 200 wl, B 6 NE AL, 73 ik HILERXT
MR, FALINA CCK-8 20 pl, 35440 H 4 h ), B
PR 490 nm &b 6% BE D A, I 2 il 4 2B
HHES 3
1.8 XDJRFEIAN ECI09 48 e it 45

Bovh A4 K 1 ABCEL-EC109 41 ffl . NC-siRNA-
EC109 #fiffd .Ctrl-EC109 i i, 73 I LA 5 x 10° 4~/fL
(20 R % B AT 6 FLAk I, RR 4 AL AT & 6
F190% J5 , 10wl B WALk 5% J0 1 4 2 7F 2 4
Mt EE“—"FRE. 0.01 mol/L PBS ¥k 3 K3
A TSV 40 i, 3 90 2 ml 1% 55 5L d B 40, 37 °C .
5% CO, YkLE55%,48 h J5 8] B B s T e 4 i
RGO, I, ARER R % ) = (FiHRIE
B BE A — AH B ) A R 58 FE B )/ %0 1 IR 9 B
{H x100% .

1.9 Transwell 540 EC109 m it 6942 %

TE Rt 2 156 L U8 Bl Matrigel 50 we/fL,
HEREHH/NE T ZIMA 10% WG 25 1075 ok 1F
REFRW A =M Bk & 4 AL PR Y EC109 41
JHER 100 wWIC 4L ECH 300 A~/ml ), BT 5374
H124 h JFEU 4% Z R B EEEE 10 min, AR
WYL 20 min, OB FIFEOIRE T w0y 4n i, ok

R4 BT S A BEMLAT S 14 2 BE A0, 3R 248
BUFATE 3 A/INE R 3 IR AR ER(% )
= TERREAH MO A b3 PRl 240 S ER x 100%
1.10 %itsa

THEGEEILL » 5 278, R SPSS16. 0 Hiit4k
1, 2 41 8] L 35 R F B R 2 5 22 43 A1 ( One-way
ANOVA ),LL P<0.05 5{ P <0.01 F£x=2ZFHLH

2 & R

2.1 ABCEI1-siRNA #: %374 EC109 a2 ¥ ABCEI
mRNA # %%

RT-PCR AR A5 5 K 1) 87, 5 NC-siRNA-
EC109 il Ctrl-EC109 41 He4¢, ABCE1-EC109 4 ffd
ABCEI mRNA 1) REHI R/ (0.47 £0.04) vs
(0.67+0.05).(0.68 £0.06 ), P <0.05 ], Cul-
EC109 41 fil NC-siRNA-EC109 41 %%, 25 55 0 45
2R (P >0.05), 4542, ABCEI-siRNA #%
YLRERZ I H] EC109 48 ABCET mRNA Ry A

bp M 1 2 3

1 000—
750—
500—
250—
100—

ABCE1
GAPDH

B 1 RT-PCR #illl ABCE1-EC109 4Affh
ABCEI mRNA HI3Ri%

Fig.1 Expression of ABCEI
mRNA in EC109 cells detected by RT-PCR
M: Marker; 1: Ctrl-EC109; 2: NC-siRNA-
EC109; 3: ABCE1-EC109

2.2 ABCEI-siRNA #4430 EC109 4iiffiH ABCE1
HAMRE

Western Blotting #I 25 25R( & 2 ) @75, 5 NC-
siRNA-EC109 #H 1 Cul-EC109 #H It %, ABCE1-
EC109 41 40 ig ' ABCE1 & (1 19 2 15 B 8 o 2>
[(0.63+0.09) vs (0.86 +0.11).(0.86 +0.10),
¥ P <0.05], Cul-EC109 1 NC-siRNA-EC109 4
L2 M G438 L P >0.05). 45 R4,
ABCE1-siRNA 4 QL BREE ] EC109 4+ ABCEL
EAMRE
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1 2 3

ance: [N

2 Western Blotting #ill ABCE1-EC109 £ 2 f
ABCEl ZEBHHFRIE
Fig.2 Expression of ABCE1 protein in EC109 cells
detected by Western blotting
1: Cul-EC109; 2: NC-siRNA-EC109; 3: ABCE1-EC109

2.3 Yt ABCEI-siRNA FHEE EC109 4 i J& 3] T

Go/ G, WIIF k4 iy i T

A A AT 45 R (%R 1) R, ABCEL-
EC109 4 G,/G, 41 M %% Cul-EC109 4 H1 NC-
siRNA-EC109 41 B @34 =5 P <0.05 ), 1fi Cul-EC109
FI NC-siRNA-EC109 tbis 2= SN TS24 5 (P >
0.05), M4k, ABCE1-EC109 41 20 fg U4 7= 3 i 5 &
F Cul-EC109 1Al NC-siRNA-EC109 £( P <0.01 ),
M Ctrl-EC109 5 NC-siRNA-EC109 f4 i 1= 2| o 48
2 R(P>0.05 ), 450K, Y ABCEL-siR-
NA i 40 it S5 I BE A T G,/G, 1, 9 T EC109 44
JRLARBE T, I fE E A R T

%£1 %% ABCE1-siRNA 3t EC109 4R AR AT RAM( x £5,% )
Tab. 1 Effect of ABCE1-siRNA transfection on cell cycle and apoptotic rate of EC109 cells( x +s,% )

Group G,/ G, S G,/M Apoptotic rate

NC-siRNA-EC109 56.1+2.7 35.5+2.9 8.7+1.0 0.54 +0.24

Ctrl-EC109 54.2+2.5 36.0+2.6 9.2=x1.1 0.64 +0.28
ABCE1-EC109 76.5+3.1"" 16.2+1.4"" 8.4x1.3 15.46 +3.12""

**P<0.01 vs Ctrl-EC109, NC-siRNA-EC109 cell

2.5 ABCEI-EC109 % 3% 74 % FEAK,

CCK-8 JEARr N 5 s il A it e, 45 SR (& 3 ) i
78, Y ABCE1-siRNA 72 h Ji7, ABCE1-EC109 #H %%
Cirl-EC109 ZH F1 NC-siRNA-EC109 £H 2 fits 54 5 2
TR P <0.05 ), /i Ctrl-EC109 4 i1 NC-siRNA-
EC109 4AHL, 22 RN TS5

35 a NC-SRNA-ECI09
/Q% 30F  __e—cul-EC109
T 251 —A—ABCEL-ECI09
g A
g 20f /i
£ 15t
2 .
& 1.0
i)
O 05F
0 y ' ) :
48 7 96 120
Time (t/h)

B3 CCK-8i%#illl ABCE1-EC109 4 A0 B854
Fig.3 Proliferation of ABCE1-EC109 cells
detected by CCK-8 assay
*P <0.05 vs Ctrl-EC109 cells

2.6 #:% ABCEI-siRNA #74) EC109 4m jeL a4 it #5

YA R R G LB A R (B 4) Bow, Fh g
ABCE1-siRNA 48 h J5,ABCE1-EC109 £ 4 it %)= £
A28 (8.12 £0.23 )um 1,1} Curl-EC109 4171 NC-
siRNA-EC109 41 28 ffl 0] JR & B A KWL (1. 91 =
0.11).(1.92 +0. 12 )um J. 45 LW, ABCEIL-
siRNA F L EC109 40MAYITH% .

2.7 #:34 ABCEI-siRNA #74] EC109 %8t t41% %

Transwell #3045 5%( B 5 ) W7~ , Cil-EC109 #1
NC-siRNA-EC109 41 2F 2o 3§ B5% i) 4 i % 2 43 501l A
(69.45 +5.84 )FI( 70.36 +6.23 ), ABCE1-EC109
ZH A0 M 2 MR B R (42,56 £ 4. 68 ), B i/ F
HIPZI( P <0.01 ). Z55FR, R T ABCEI
FE 3k A AR EC109 40 1R 2568 11 .

R I

P FLEOR I 20 4ok K R 1 —Fl B A
RN A AR R TR R TR S
Bl Sl o010 XA e YR SRR FAR 1 4
N EAARAFARSCR , PR I i 0 S de A ) 1 1 3k 2R
G R K A — A 22 B B A T 1Y 5
e, A0 30 2 — AR 8 P AT P R A i A
JREEST L o e L U o A PR R 4 0% R
I AT RE SR — T (1R SR



Z/NFit , AF. UL

¥k ABCEI PR N 4595 EC109 40 H T 3454 4228 K

ez 4: i34 . 573 -

Ctrl-EC109

NC-siRNA-EC109

| ..-

ABCEL-EC109

B4 JRHBGEERNEES ABCEI-SIRNA 5 EC109 ZHEREEN( x100 )
Fig. 4 Migration ability of EC109 cells after ABCE1-siRNA transfection detected by cratch healing experiment ( x 100 )

Ctrl-EC109

NC-siRNA-EC109

ABCEI-EC109

5 Transwell %425 ABCE1-siRNA J5 EC109 ZHfIA2 245 5( x200 )
Fig. 5 Invasion ability of EC109 cells after ABCE1-siRNA transfection detected by Transwell assay ( %200 )

ABCEI JEREN TR YAk 4q31, J& ATP 2454
BB T RIR NI 2 — , B = B RS
WM ZRE L&, 25 1 M0 Ie i m &k
JRUOT O R BT T I R A S 8 A PR
B 2-5A/RNase LR, G4 T- 0 R, Bk
WL EYE "t BT, ABCEL 5598 40 i A K i 4
TR ZR I UIAR DG, I TE AL 1 40 M 3 58 o3 Ak S i
JRA IR T T A% % AR . BESE SR,
ABCEL 7 M2 210 it 2= v % 2 35 T I Jud B A Ao 2 &4t L
(AR, BRI, BELUT 28 448 i i ABCEL A9 2235 AT i
FRIT IR Ve . AR ABCEL 78 &% i 41 il
TR AR T, A B 50 2R Pl 2 L2 91 ) 12 58 i
EC109 41i/ifi ABCET JEF R 355, EC109 4 Jifd iy 34
B O 000, S FS RE ) 3 T R ABCET B R0 Bk
J& BB AE G,/ G, BB 20 M %5 B S 3, 4 g
THT-BH B3 R BHRYR IR 5 A Transwell /728 55 56

KW, ABCET BRATUE G 2 EC109 40T 5%
RE I FURZBHE 1A (0 M AR, L2598 5 4520 %o il
I 95-D/NCI-H446 4 (A5 45 S AH ] .

25 1 ABCET SRS 5 I Jed 240 W i) 12 6 F 4=
ZEHe B YIARSC I ELAE AR 2 I Je 240 e 1 58y T
FHEBEMEN . BT ABCED P 57T
EH A £EC109 4 IE YA, 110 i e i
L F 34T , PR, ABCET 1) siRNA 51 1] G 1 M 1A
ST 1A A s L EESLIE I ABCET ()3
IR AT RE S O E R A T IR TR T B A Y R
%o

[ & % x #t]
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TERHE SO T BV 2 A8 04T, AT BB A B R A, IERFRHASN SC7 75 %A AR E &% AL, VA AT
TRVE T o BUAREA SCHRMERRLIN , $0 A= ) B~ SO h 25 URMA B AP SCEAF I A LR LS.

COAEYZF R T 222 108 2 A 24 AFE IS SRR AR FRORLRMA, B AN KGFT I Escherichia coli | TSR FT & Heliobact-
er pylori %5 . ( 2 )& FIEED B4R E AT 5 N ARMAC FERZRIK =4 5 A7 5 005 BOER ), 1 an At X BRI 5 1 s
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