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ABCEI1E R B *T A FL AR M EMCF-7
i'.%%"iﬁ\ pER kA

EE ® KT AW
(LB B R 55— EBRMISMR, S8 121000; 2J2 5°BE BB 35— BE B ¥ 1, M 121000)

M AR ABCE L B I3 AZUIE B MCE-740 i3 74 . B T 09 %5 vé J- 40 483 AU,
P M) 3295 89 ABCE #siRNASE &, 5 AR EE e AFUIRJE 20 FOMCF-7 , T 3¢ 2 B4 T WL 4% 4 3%
217 Jf] Western blot A RT-PCR 52 34 52 2L ) i 2K 64 2%, ) B AL JF) Western blotda | RNase L& € 49
FIE, MTTE AT e e 3G 5868 /) FH e %) it K &, AR e A m e A= &, 4RI, ¥4
AT O BAR R 55N T SUILSE 0 JEMCF-7, %6 ABCE1-siRNAJG 28 L& M 1K, ABCEI#) kA%
F|FLBT(P<0.01), RNase L& & 42 B 238 /n(P<0.01), 206,69 38 74 48 /) B 2 I4-AKm 78 = 5 B 5 38 o
(P<0.01). iE5%: ABCE1-siRNAT &7 L 3K FLAR A MCF-748 JRABCE 1 JL R 9 &34, i 2Kz A B =T 47

HIAFUIRIE 20 JRMCF-734 58 55 4 Jo 8 =, FAUH] =T A5 JL ML BT 7 2-5A/RNase Lén i@l 544 X .
XK§ER FUIRE; MCF-7; /M HHERNA; ABCEI; 1‘%@?1‘2@&@&

Effects of ABCE1 Gene Silence in Proliferation and
Apoptosis of Human Breast Cancer Cells MCF-7

Gong Xiangnan', Huang Bo'*, Zhou Hongli*
("Department of Thoracic Surgery, First Affiliated Hospital of Liaoning Medical University, Jinzhou 121000, China;
“Department of Kidney, First Affiliated Hospital of Liaoning Medical University, Jinzhou 121000, China)

Abstract This paper aim at investigating the effects of ABCE1 gene silence in proliferation and apoptosis of
human breast cancer cells MCF-7 and discuss its mechanism preliminarily. The siRNA vector of constructed ABCE!
was transfected into MCF-7. The efficiency of transfection was observed under the fluorescence microscope. Effects
of gene silencing was confirmed by Western blot and RT-PCR. Expressions of RNase L protein was examined by
Western blot. The proliferation was analysised by MTT and growth curve was drew. The apoptosis was analysised by
flow cytometry. Results showed that ABCE1-siRNA was transfected into MCF-7 successfully. After transfection, cell
viability reduced and expression of ABCE! were blocked (P<0.01). The expression of RNase L increased obviously
(P<0.01). The ability of cell proliferation decreased but cell apoptosis rate increased (P<0.01). From discussion
we can draw the conclusion that ABCE1-siRNA can successfully silence ABCE! gene in human breast cancer cells
MCEF-7. Silencing this gene can restrain the proliferation of human breast cancer cells MCF-7 and induce apoptosis.
The mechanism may be related to blocking-up cell pathway of 2-5A/RNase L.

Key words breast cancer; MCF-7; siRNA; ABCE1l; RNase L
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FLI g A A B [ DL (R S Ry 2 —, e
MBS R e BB . BTG T BR, FLIE
()RR H BT BT, R AR HB TR A R
(AR A J 5 FE DR R 45 3 DI AH OG o I SE APt S R B,
R MR LT 45 4 %% 12 TE1(ATP-binding cassette
El, ABCED)Y IIg (W A W) 2447 1 X ABCEIH:
DR SR SR ATPS, & G ik ia 7R R W KR, v b — Fof
FHXE 43+ & 468 kDalf) & [1(ABCE14E [1). IR
I - 0 R i JEE, AR A7 STk PR G A A% 8 A% 1R 1l
L(RNase L)J7H|[A 112, RNase LAEWS 1441 i 4
PRI FE AT 5 T A0 M T2 ABCETREPDH v a8 i 41
il 40 i N RNase LI PEAC 6 40 B 08 T 5 1 i
504, R WL SRR AE ABCE THE R 1) 26 3 %6 Lk
e ATAEAR I PIAE I LA B AR R pLE . ASFSER
/N FHERNA(SIRNA) B A, K 44 @ 5 2y [ ABCEL
(1 siRNAZE 7R £ e N FLIRMCF-741 fu#%, 15 2150 ER
ABCEISERI H 1M 5, M5 S0 FLIEMCEF-741 2 (1)
S TE I W {115 A D1 882 7 i G i e 7 N

1 MRIERE
1.1 #8

MCF-740 Jf ik i T~ ob [ R 22 Bt b it AR i B2
WE 5% Bt 40 M % 6 b 0o ABCEIFISiRNAJT 41 T #)
AR, AR PEABCE1EGenBank ' cDNAJT 41, fi
FABLASTH A ¥ (1) = X7 1A% 15 1% 15 12 55 A5 g
YN S AT R T 5. 731 (siRNA-1)F: 5'-
GAT CCG CTA CAG CGA GTA CGT TTA CCT GTG
AAG CCA CAG ATG GGG TAA ACG TAC TCG
CTG TAG CTT TTT TG-3'; (siRNA-1)R: 5'-AAT TCA
AAA AAG CTA CAG CGA GTA CGT TTA CCC CAT
CTG TGG CTT CAC AGG TAA ACG TAC TCG CTG
TAG CG-3'; (siRNA-2)F: 5'-GAT CCG AGT ACG
ATG ATC CTC CTG ACT GTG AAG CCA CAG
ATG GGT CAG GAG GAT CAT CGT ACT CTT TTT
TG-3"; (siRNA-2)R: 5'-AAT TCA AAA AAG AGT
ACG ATG ATC CTC CTG ACC CAT CTG TGG CTT
CAC AGT CAG GAG GAT CAT CGT ACT CG-3";
(siRNA-N)F: 5'-GAT CCG CGA GAC CTC AGT ATG
TTA CCT GTG AAG CCA CAG ATG GGG TAA CAT
ACT GAG GTC TCG CTT TTT TG-3's Z5 ™4 1)
Hi K I 5 I 5 pRNAT-U6.1/Neo# 44 (2 & {6 9¢ )
W $. 4> W) 4 ABCE1-pRNAT-U6.1/Neo-siRNA-1

ABCE1-pRNAT-U6.1/Neo-siRNA-2 1 ABCE1-
pRNAT-U6.1/Neo-siRNA-N, LA F fiij #% Jy: ABCEI-
siRNA-1. ABCEI- siRNA-2FIABCE1-siRNA-N(%* Jii{
Fi)o

FFRH): B4 RPMI-164055 753, 0.25%
JBt 2 4 24 1 T Hyclone 2y 7], RT-PCRi 7 & 4 T
K& AW o 7, $t NABCE1HLAA. $iT ARNase L
ik, FHrRPiA(C )% 3 Santa CruzA Al
1.2 7%
12,1 #mfsEdc T 10%064 1035 T RPMI-1640
B IR Hh 55 FRMCF-740 itk . #5137 °C. 5% CO,
PIEEFRFE T, 2~3 dH i 1IR, e I R A1 Bl 28 IS
2180% /v A7 I AL AR 40 L A6 B30 A I T 4R
SEUG . S Ay AN UL, 43 5 o AL (FE YL ABCEL -
siRNA-141). B41(3:%tABCE1-siRNA-241). C4 (¥4
e ok 4L LA DAL (55 FIx IR AL
122 4% CKHMCF-740 ol T 5 fLE FR i L,
FEALZ12x10°. 1575 40 M, 17 40 M 0 290% L
B B 48 S TG I ) 5 A, 4k 2k 5 974 b R
Lipofectamine 2000%% Jil il EATHE 4L, 44 h)gn
I35 4k L1557
123 RAEZMBETR Y48 hi5, PBSHE
&2 20 M 2-3 3, TR E SO e PRSI
1.2.4 Western blotix M| £ ABCE1% & #) & A vA &
RNase L9 & @ 4=F WK J48 ha i, &
PR 1, BCAVEE 5, il 9% 10% 5 PN #5 It fi sk
Jig, Wik . PVDFRRFE IR, 01, PEME e, 23 Bl A
FIE I LI M B — i, THEIK B4 cCORATE .
I PVDFIE, YRR G NEAT U 804, F#RIK
HELZA4ACT he TBSTYEMR3 M . K ECLIK & P 1
PRI SEAARIR G, % T PVDFE F, W 1~2 min,
AU . W Quantity one® A3 B 45 .
1.2.5 RT-PCR#: MABCEI mRNA# & & 519
Wit T4 AW TRE(E )G R AW ABCEL F:
CCA GGT GAA GTT TTG GGA TTA G, ABCEI R:
AGG TTT GAT GAT GGC TTT TAG G, % [f Il 3J%f1)
RT-PCRIA | & U6 W] T 2EAT 5256, $EHURNA, 4% 5%
4 JcDNA, PCRY™ 1, PCR [ N o K6 0 45 5 3F: [ 1)
Quantity one®K 17 Hr 4k
1.2.6  MTTikAE M) 40 038 74 fE V4 VY 20 41 o v
Rk, F3 NN 16403 F-HERL, WRET 25150 il B o 4
JLESV, AR T K. 4% 10% I B A5 in N 2 I3 W
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FI395], BeRh 1964, BEFLL14x10°41 0, FEfLAK
0.2 mL, SLE4M, BEAR 5344153 M AL B Cs
D), BN, B FRal . LT FR24, 48, 72, 96
hPYAN G R, 23 0 O BN 5 IR AR N 2 e (1)
5 mg/mLIFJMTT 20 pL, 4k4:55 774 h)5, 37 i, 6540
BIA150 uL DMSO, 7E¥. F5&kssE s wie, 1
B ACRT U490 nmip (AL AR WR ' JEE I &0 i 4 A
INHESFS
127 AX@pesGhm BT E YU
148 hJi, A PBSHYE2-30, VAL I =0, 4
PE Annexin V Apoptosis Detection Kit Iis 7] & 15 1]
HBEAT 256 ] 1xbinding buffer = & 40 1, ¥ 5 N
1x10%mL. #ZHWHL100 pL, N5 uLiPE Annexin V
5 pL 7-AAD. UL 8E G IE IR 7 A 40 2 15 min,
24 i1 \400 uLf#)1xbinding buffer. 1 hpy_EHUEI,
1.3 Sit=4abiE

K H]Origin 855SPSS 1508 FHEAT Bl 4i 4
AT, s AR B B B 22 KR, RS R Ty
25301, P<0.051Ah 253 AT 1k, P<0.01IA 4 22
L AT E

2 #R
20 BERRARMRETANRBERNL

PG BB PSR UL AL By CZHL4N ] L
LTI RIG 2 AR, 548 hin %, B ROt
Al R 70% L . bR, AALRIBZH AL KR
HMIBET, D BB T AT W4k (2 G If 4 i i i
A . CL A M T WKLk (5 4 i, D
IR FR A A 4R 28 R W4k (9 o X UE SEFRATTKS 14
1) o 0 BRI 1 3 DR Rl )y b e N 4

W(E ).
2.2 Western blot;%E 30 £ F 570 2K BYF R F+ 580
HiBgg

HYeag hfg, E2e] W, 52 AR R4 IR,
P WA MABCELE 17 5 K WL AL (P>0.05), 42
INABCEIEE R 35 I R 5 2545, 52 S pRNAT-U6.1/
Neo# 7K J& 5¢, 1M #& I #4) 1 (I ABCE1-siRNAJJt
Mo HREYE A S I IR L, # Y ABCE1-
siRNA-1H1#% 4 ABCE1-siRNA-2 ) 4H i ABCE1 2K
B B (P<0.01), XA ERANCK H K
N IS B T YIBRABCE IR R . St g

E1 353548 h MCF-740R 4k 258 X & B BIRIE(200%)
Fig.1 Green fluorescent protein expression of MCF-7 cell 48 h after transfection (200%)
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A B C D
siRNA-1 siRNA-2 siRNA-N NC

BRI o — v—— K

ABCE] | S s s S— 3 kDa

B-actin

[El2 Western blot;% | EABCE1RY %R A% % LI L RNase LAY
EHSE
Fig.2 The expression of ABCE1 and the protein of RNase L
examined by Western Blot method

%<1 Western blot/x £ {& LL{E (x+s, n=5)
Table 1 Western blot gray value ratio (x£s, n=5)

2H 1 ABCEI1(ABCE1/B-actin) RNase L(RNase L/B-actin)

Groups ABCEI1(ABCE1/B-actin) RNase L(RNase L/B-actin)
A 0.067+0.021*" 0.45440.034*"

B 0.071+0.019*" 0.463+0.026*"

C 0.284+0.019 0.211+0.013

D 0.292+0.027 0.223+0.032

*P<0.01, 5CAMLLEL "P<0.01, HDAHMILLEK
*P<0.01 vs group C; "P<0.01 vs group D.

TR R A R, % S ABCE1-siRNA-1f11%
YLABCE1-siRNA-2f{] 4l flilRNase LI 8 (17 & 1 &
B hn(P<0.01), 2 By ERABCEIHE: A J&, RNase LI
AR, 85 R0 K EE L E(ABCEL/
B-actin, RNase L/B-actin)#l15& 1,
2.3 RT-PCRIELEFETEAAY R

Hgva8 hfm, 5D LLE, C4LIABCEI mRNA
AR W AR (P>0.05), T IXHEFR T pRNAT-U6.1/

2.0

1.5

0.5

24 h 48 h

Time

A B C D
siRNA-N

siRNA-1  siRNA-2

ABCE]I

[-actin

B3 RT-PCR#&ABCEI mRNARY R
Fig.3 The expression of ABCEI mRNA examined by
RT-PCR method

NeoZk 1) T Ht. HCHL MDA bL %, A4l FIB4L
ABCEI mRNAT & W Wy /> (K13), H R A7 g8t
B (P<0.01), X Al 3 Ui ERABCETHE K (1) 2% 3 5
AT BNE S, &5 K A 1) L {E(ABCE1/B-actin)
5 W AL 0.25440.027, B4 : 0.263+0.036, C41:
0.63240.009, D4H: 0.63420.032(x+s, n=5).
2.4 MCF-74HRa ) KA EABCEIR E T B
ERELTE

MTTE g5 R WoR: 5 2% (6 IR 4L 40 i A LL 3,
e G % JTORLZH 1) 40 i 19 5 R WL 222 (P>0.05), i B
T 441058 pRNAT-U6. 1/Neo# 4 19 T3 41 i A= K
(Al B k. 1 %% Y« ABCE1-siRNA-1F1%% Y ABCEI -
SIRINA-2 (1) 41 Jitd 14 5 & A= W il 1) 9 1 (P<0.01), & 1]
ABCEIFEIR [f) 23% 5MCF-740 o it A= Ko g g 2 A7 —
SEARCHE . 22l L DA h 26 1 614,

—a—A
--%-B
—B-C

_.ﬂ-D

72 h 96 h

El4 ZLEMCF-THR4E K fh 2k
Fig.4 Growth curves of MCF-7 cells in each group
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ST

2.5 MCF-74i87EABCEIE R TEEHIM K E
BT

T R A U ) IL(K5): 2 4L Jm48 h, 545
X FECZH A A L, e A s 2 ) A R 1A
AN E(P>0.05), HEBR T %% (4 98 . pRNAT-U6.1/Neo
BT R BEE . %5 Y ABCE1-siRNA-1Fil%% 4
ABCE1-siRNA-2 - 18 1 (1) 40 i B 2 4% 2 (P<0.01),
FKWABCE IFE N X MCF-741 fg i 1 B AT — s 1)
HIVERT . HAHE /A2,

F2 ZLHAMCF-740A/R T (x5, n=5)
Table 2 Apoptosis rate of MCF-7 cells in each group (x£s, n=5)

A
( ) Data 001
=) v
g
E -
2 e
o f;.'.-',‘. o -
= W 1
OE . - vlwn‘ - -vv—.’ - 0”""
10° 10! 10? 10°
Annexin V
©
. Data 003
=) Y
=1
(@)
<
<
o

10° 10! 10% 103
Annexin V

E5 AR S E AR T
Fig.5 Apoptosis tested by flow cytometry

3 it

L L AT S R, I L Ak —
A B H AT, KB R B LT R A
7O, MUMLIT . A O DL AR T
(TR BBV RURL. ALIT SR AR BB L
J I AT T 52 S B GoR T B R R,
A 2 ARG 3 97 T T 8 1) Sk . R,
PRI RBINT-BOR e E0RIT . b AL 4
I B 5 1 B T i DR 2 () R, SR VAT 7 bR
(347 7 TH £ R P A 80 F) . LR 1 R AR AR
JER LIS 5 = 2 i, Hie g

4151 JHT22(%)
Group Apoptosis rate(%)
A 18.62+1.27*

B 19.01+1.81*

C 4.98+1.17

D 5.12+1.86

*P<0.01, 5CHMLLE; *P<0.01, SDAMI LA
*P<0.01 vs group C; "P<0.01 vs group D.

(B) Data 002
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=
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10° 10! 102 103 104
Annexin V
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. Data 004
= ]
R e i3 4
[a ) L 1--
A
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10° 10! 102 10° 10*
Annexin V
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PR 415 FLMGA K AR R R B DA DG IR R R, 34k
W 22 e R B IR, e FLAE SLIE I /E L, )
TR 2 W Va7 AT A A B R

1E 0 B P A% B A% PRI L(R Nase L) 2> [A2-55% 5%
W RQ-SA)Y S B DN Ao, #2805 5 [/ RNase
Lo RE e PEBEARRINA, 840 i TG 32 10 B I
g R T, O B AR 2-5A/RNase Lili g, HHWF
SR B, ABCE1 4 [ ] Gt ik #1741 i Py RNase LI
W, PHIT2-5A/RNase L 1%, 20 By 14k $0 11 A
SR BB, WOE SCERFRABCE 1L R A R R AL TR B L A1)
HIR 7 R0 e g s B 180 e
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i, ABCEIHE R 323 i 3R I8P YiUBRABCEIRE A 5,
Jih e 4 o 356 B R T Ok AR BH e AR . Huang 50O 5
KI, HYeABCETHE N I siRNAZE 3% 248 0k A /N 48
JHa g A M ER) 35 L 2% IER T E )
R, i FHABCE I 5 P shRNA 1) 18993 53 43 A sk e
NI R 0 i, 00 o A A 52 381 0 3 1 4, o
-2, bR B3R RABCE KL R 5 Sk b g A7 4
BV R AR, AHARAT SCHRFR IE H A2 15 0] 3L
()R A R AT 5%

WATHIWE T 45 KK W, % J*ABCE1-siRNA-1
FI# 4« ABCE1-siRNA-2 [FIMCF-741 il 7 ¢ )6 & 7k
Bi R OULEZ, 4 P np UL 4k £f 9¢ ', Western bloti: il
RT-PCRAG MABCE I DA (1) 3 1 52 21| FH Wfr, A 1fij i
ST HHE ) U BRABCEL) 3% . % ka8 hm, B
J:ABCE1-siRNA-1f1ABCE1-siRNA-2 5 # 4t 25 Jit
W 4 LU B 5% ' 1) AN M B SR AR R i D, 2 8 e g
ABCE1-siRNA-1FIABCE1-siRNA-2 )5 40 il & & T
JHT. e JesiRNAKE [n) T BRABCE I [N 5 MCF-74
i P B4 5 A2 2 T I AR, X S EMT TV
K AIE 552, H Annexin V. 7-AADXL 4 (4 V5 IE 52 % Gy
ABCE!-siRNA-1 f1ABCEI-siRNA-2 [{/MCF-741 JiJ
PR EIET T, HIHT R 2 B . A1
W4 5 2 A Huang SR RIFFE 45 AL, UESE T
ABCE 1 RIAF FL R FEMCF-740 il 9 4E H . Western
blotyZ X} PU 20 RNase LIt 25 11 & = (1 kil 25 3 Bl
ABCEIFEIR %2 |14 f5, RNase L& 2 i 3 18 i,
$E/RABCE L R ] 630 Ik 113 41 1 Y RNase L1
W, AT BELK2-5A/RNase Lii i, 30 3L 40 i
R AEY R Ve ARSI B Ik HH IR IR T ABCETSE
PR 2 3 i 2-5 A/RNase L % 5% 1 7L IR M CF-7 41 i
(RS FE AN T, 3 ABCE LLE P88 40 it rb 4 FH 43 31 3
o WAHMEMABCEIE FL g A R bt R 435 &
SLVEF, A 05 AT T 6T ABCE 15 PR £ L B o 20 21
AR - IEAT RS, L5835 ABCE 1S R 0] SRS 1
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