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Abstract

AIM: To observe the effect of RNAi-mediated
silencing of the Cyclin E gene on the prolifera-
tion and invasion of HepG2, SMMC-7721 and
BEL-7402 cells.

METHODS: Two vectors carrying siRNA tar-
geting the Cyclin E gene were constructed
and transfected into HepG2, SMMC-7721 and
BEL-7402 cells. The mRNA and protein expres-
sion of Cyclin E were measured by RT-PCR

and Western blot, respectively. CCK-8 assay
and colony formation assay were employed
to assess the proliferation and colony-forming
ability of transfected HepG2, SMMC-7721 and
BEL-7402. Flow cytometry (FCM) and tran-
swell migration assay were used to evaluate
cell cycle progression and migration of trans-
fected cells.

RESULTS: Compared to the blank control
group and negative control group, the expres-
sion of Cyclin E mRNA and protein was sig-
nificantly decreased, the proliferation, colony-
forming ability, and migration were suppressed
significantly, and cell cycle was arrested in G,/
G, phase in two experimental groups.

CONCLUSION: Down-regulation of Cyclin E
expression significantly inhibits the prolifera-
tion and migration of HepG2, SMMC-7721 and
BEL-7402 cells.

Key Words: Cyclin E; siRNA; Liver cancer cell lines;
Cell proliferation; Cell invasion

Liu HT, Wang N, Li M, Zang WQ, Wu R, Zhao GQ.
RNAi-mediated silencing of the Cyclin E gene inhibits the
proliferation and invasion of HepG2, SMMC-7721 and
BEL-7402 cells. Shijie Huaren Xiaohua Zazhi 2012; 20(22):
2086-2091

mE

BHY: WLEsiRNAZK Cyclin E& B & A 3
JEHepG2. SMMC-77214=BEL-7402 %8 3% 75
Falz 2 6k 1 69 %0,

Fik: ME2AN¥ECyclin EABsiRNAZ,
K, BEAFHHepG2. SMMC-77214=
BEL-7402%a fi2.. RT-PCR. Western blot#-] 4%
% EHepG2. SMMC-772142BEL-7402 %3 it
Cyclin EAA ImRNAFe & & £ 35 K-F. CCK-8
KA. BRIEARLET R E A M Hep G2,
SMMC-77214#2BEL-7402%a L3 74 . 3% 470
ARAE S, AR ALK, transwelliR 28 4 5 40
HepG2. SMMC-77214=BEL-7402 %a ftL J&) A =

www.wjgnet.com



NE5%, 5. siRNAJTZACyclin ERRNAFEHepG2. SMMC-7721/]BEL-74024RR1LIER 2 ZeA2 NBVE0 2087
1REAET. 1.2 7 ik lﬁﬁiﬁ%‘%k
. . ! R A, F
1.2.1 ¥2@Cyclin EX HsiRNABAR 6 32 K - T —j—Cj_
ZR: MEe92/Cyclin EAEsiRNARK K36 clin B & %

N3 5 Pt Bl ¥ — 3 FHep G2,
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1 #RIRSEA

1.1 #4 AFFE EEHepG2. SMMC-7721
MIBEL-7402(H IR} B b it A= dw BHA A 5E B
Y i % 5 rh 0y, pGFP-V-RS#K (2 EOriGene
Technologies/A #l); FURIDNA$EH AL AT &
bt R PR IR A A F]); /N EMRNA
PBORF) (1 H Qiagen /A H]); RPMI 164053
IR NG CEEGIBCOA A); Rt &
PCRiR 7 #(One Step SYBR™ PrimeScript” RT-
PCR Kit, K#EFEAEYAA]); MPiCyclin EFL5g
P BRI A B A i L 2E P I g G
Pk, EPITGAPDHYLIA(SE ESanta Cruz/A A));
LipofectAmine™ 2000(3% [ Invitrogen /s ).
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Cyclin E mRNAJFEHI(NM_057182.1), | HDhar-
macon/A w) FEAE P AE LR K A FsiDESTIG N 1L ff i
] Cyclin ESE R M AN siRNAJF S, B1951-969
I (GCAAAAGGTTTCAGGGTAT). 1122-1140
F(GGACAAAGCCCGAGCAAAG), 7 lEr i,
RAEFEHREEDNA, 1B K545 5 siRNAZ A pG-
FP-V-RSH 2. Rl LG AN i 1 B B RS 7,
HHEE TORL, XSG T AIREAT I, 1330 H A4 Bk
pGFP-V-RS-siCE95 1 MIpGFP-V-RS-siCE1122.
1.2.2 AT Bk o 45 5 P21 GFP-V-RS-
siCE951. pGFP-V-RS-siCE1122f1pGFP-V-
Con(FKF41siRN A [ M) IE 4 44) k. &
#HHepG2. SMMC-7721f1BEL-740241Jits, %
Invitrogen’ ) # 44k fflLipofect Amine 2000
BV 2 BB P Hep G2 SMMC-7721 41
BEL-740240 Jfd. #5473 440: T4 140 (5% Y pGFP-
V-RS-siCE951). FT#241 (¥ 4pGFP-V-RS-
siCE1122). FIHx) B (5% #pGFP-V-Con) FI ¥
F1 0] HEZH (AN AT A ooz, ASCFH Jlig ot 4k Ak ).
HY12 W, NG AP R e ek
37 ‘C. 50 mL/L CO, 57724 hili47 LA T 540,
1.2.3 RT-PCR#& M Cyclin E mRNA&A: {if]
Qiagen’ il /N M RN A FEHGA A G 4L B 4 4%
B2 i SARNA, AM VIl s ilicDNA. Al 52k
W os 7 (19 52 mRPCRIAF &Y 1, Cyclin By
5 4#)5'CGGGTCCACAGGGATGCGAAGGAS3'
HI5'CAGGTGTGGGGATCAGGGAGCA3'. %
GAPDHY 5] #)5'GCCTTCCGTGTCCCCACT-
GC3'M5'CAATGCCAGCCCCAGCGTCA3'. #™
B N4 94 CHIAZEHE20 s, 60 'C 60 s, 2240
NEIR. BEABR AP 15, PCyclin ERFRIA
5 NS GAPDHAERIL & [ HAE A Cyclin EFAH
X RIA

1.2.4 Western blot#| Cyclin E%& & & iA: Z4f 5%
4144, HBradfordikile i v 8 Ik FE DL
# EREARIRN_EAEE. SDS-PAGEEEK100 V, Hi
VK1 h, FEIE, ET25 mLBE A b 1
800 HLCyclin EfL3a BEHLA K FlJLIGAPDH, %
WIFE1-2 he 10 2 000 R A S AL i i (1) 1L
FPuIgGhifk, FiRMFE 1 h, BA, SR
T R G R AE EIR.
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& 1 BLAMIECyclin E mRNAMENIZRIAE (mean + SD)

paxizl L2 AT SN HepG2 SMMC-7721 BEL-7402
T4 pGFP-V-RS-siCE951 0.215+0.021° 0.235+0.027° 0.196 + 0.024°
Fi2H pGFP-V-RS—siCE1122 0.178 +0.019° 0.189 + 0.020° 0.143+0.021°
BRI IRAE pGFP-V-Con 0.406 +0.037 0.426 +0.033 0.329+0.037
TENIRA - 0.372 +0.042 0.432 +0.039 0.344 +0.036
°P<0.01 vs [BIENIRAFIZ=ENIRA.
%):HCCK 8%%1@*Ailﬂjiﬁx é-‘ ?D_IJ';'%,QE‘QEHH’E A CoATCCOCAAAAGOTTTCAGOGTAT TTCAAGAGAATACCCTO AAACCTTTTGCTTTTTTAAGCTT

FLN I EREME ), eS8, THECFIME, 4
5 2H 40 A K 2.
1.2.6 X 20 B R 47 4m B B A0 IS0 Bk
K40 M, TRREE Ak, YR SRk 4 i 0T
5 mL 70%(Fiv4) LEErh, B CEE . 4 C L e
. 800 r/min 15 minCHE40 Hd, PBSYE27K. H
0.4 mL PBSH &4l Jf-# 2 Tube P 42 W HT.
JRNase-A S 2R ES50 pg/mL, 37 ‘CRHEHIL
30 min. JIPIEAIRIE6S ng/mL, 7EUKHH kG
Pe£430 min. 300 H e ik yE, EHLAI. FEAL
i i FE 53R,
1.2.7 #3ME LT A 5 10 RA1.2%[1 B
JERERI2 X RPMI 164055 753, jJD)\zx}ﬁéE%
HI20% 1) /N AL, 1T v 1L 1
0.7%[F1 B EBEFI2 X DMEMS F53, ﬁn)\o.z mL
WIE TS X 104 A /m L 40 JR B, FEA Lk
I, £57710-14 dICHR RS IRAR, BEA A1 kAL IL
ILOAMICAT LY, B2 N v 3808 1) 40 i ve B 25
(AR50 — AT k)™,
1.2.8 TranswelliX3s: #4548 h, T4 4140
WEE 2 X 10°/mL, 78 L% F AN 200 pL4 i ik
W, T EMAS00 uL &t e 7 i 55 R 0k, B4
W5 MNEAL. 37 C. 50 mL/L CO, 157548 h/HL
Hh, /o0 AR S 45 22 BE TSR B =5 N TR 40 i, 45
PR, BB S B0 LT, THEECT
BIfH.

St AR P SRR A HISPSS16.0
G R EAT A AT A B, BT B Fimean+SD
FKoR, g5 HKH LR 25 % (One-way ANOVA)4»
T, LAP<0.05 047 W 5 1k 2 .

tbl:l
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2.1 ¥2®Cyclin EXA FsiRNAZ R M EL R W
TR K =4 5 A A A S 3159 B R R 4K
B, R EEALTORL R H S AT, S5 RS
B R R RESBEDNAF S —SU(&1). B

o
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1 BEBELFEHFBHEONANFBE. A: pGFP-V-RS-
SICE951HIE A F551); B: pGFP—V—RS—siCE1122H1 i A 51,

A1 ARpGFP-V-RS-siCE951 fllp GFP-V-
RS-siCE1122.

2.2 RT-PCRA&M &0 45 2 2 . Cyclin E mRNA
Fak 2R 3P A ML TR AL T4,
[T B A D 2 41 JfICy clin E mRNA
(R RF G 6 A B DR 1. ER e 3 T e 40 1) T 4
14, T4 554, Cyclin E mRNA KA
X Rk AR W PR, 22 e AT AR W
(HepG2: P<0.01, F = 27.39; SMMC-7721: P<0.01,
F =21.04; BEL-7402: P<0.01, F = 18.62). 1.4
THIA . 241 iTFEHepG2. SMMC-7721F1
BEL-7402411 i F Cyclin E mRNA L) 52 31 1
.

2.3 Western blot#| Cyclin E& & & A 2 % 141
. TP 5 0 TR R 1 T 2 40 o
K154 kDakb A7 G e DRt B, b Fo0) f
AN T 2L 11 f 92 B ZE 2 5 5 T 4R 1410
FH240 (K12). B it #E 1] Cyclin EXEPEsiRNA
HWARRE T HepG2. SMMC-7721F1
BEL-740241 }fiCyclin EZ& [ [ 1A,

2.4 g Ra g sh A 25 R 2520 A0 M IR AR il 2 0
K3, STl 0T BoR, BB 2s (ot IR A 5 Bk
XT HEZH 40 LA (45 H 22 G W 3 1R (P>0.05);
Pl FH2d 52400 AL, 753, 4.
5 d4n AL N A M B b, 22 Al B
(P<0.05). UiPHINHIATEHepG2. SMMC-7721F1
BEL-740241 i Cyclin EFLR 5k, nJ DL Gx L
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2 HAELUBIECyclin EEREBWestern blot&. 1: T12H;

2: TH22H; 3: BT IR, 4: 28 IR,

0 i ) AR KT

2.5 m e R A e 25 R AN G A SUTAS W H 4 0
F2. 3PP R A TR 1 4LR T30 2 40 4% 3 40
Eb A 552 %o B A L, SRIG,/ MU 40 it L 451 3
W, Go/G A0 M L9 338 i, 2 S B
(P<0.05). YiWIZEATEHepG2. SMMC-7721 4l
BEL-740241 ig 41 Cyclin EJE PR Rk AT DLk
AR A R 3, AT LSRG/ M 4 i L D, Gy
G A4 B LE A7) 458 T,

2.6 BRIFAG LA R B 4 R 3PN 41 i T
P14l FHR24 . B PR JECZE R 2 (0 AL
35 41 W B VR Y BB AR 3. A A IR S
PEXT IR AL 3 SR 08 TG B iR, =2 R BB
PEP>0.05); TH1AM P24 5245 a4l Lk
LR S OE S S S s O E W N R ST E
(P<0.05). UiPAINHITEHepG2. SMMC-7721 41
BEL-740241 ffiCyclin EXEHKIE, w] LARFR40
T NRERTE Y LR
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2.7 Transwell £ 345 R 0141, T#0241. ™
T R A% [0 TR T 38 o 0 A P B L 3R 4.
25 A ) A 9k o B ST 48 2 5 4N i Kk L
B, 2RI BEEP>0.05); T4 324
B2 B LA, P38 % 3% 40 0 400 35 ek D,
255 W TEP<0.01). 1 BRI Hep G2
SMMC-7721 FIBEL-740241 ffiCyclin E3E X ik,
A DA 4 12 22 5 4 i

3 11
R R AR B AN ZNES S, ZHBORE

BEL-7402% & A
L HKARIE . KPR
F A Cyclin E& A
siRNA & 1k 4 3
AJFFEHepG2 .

SMMC-7721%=
BEL-7402%m J&,
RT-PCR. Western
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FEIE N
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Cyclin E#) & ik,
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HepG2 SMMC-7721 BEL-7402

n4 Go-G, S G,-M Go=G, S G,—M Go=G, S G,—M

Fi14A 7437+ 2062+ 501+ 6827+ 2448+ 725+ 7026+ 2205+ 7.69+
2.51° 0.41° 0.17° 2.36° 0.38° 0.14° 2.66° 0.56° 0.21°

T2 7049+ 2242+  7.09+  69.28+ 2371+ 7.01= 7139+ 2112+  7.49=%
2.31° 0.54° 0.35° 2.31° 0.54° 0.21° 2.92° 0.64° 0.27°

PSR 6122+ 2815+ 1063+ 5819z 3029+ 1152+ 62.09+ 2715+ 10.76+
1.99 0.53 0.21 2.07 0.51 0.22 3.15 0.42 0.32

TEWIRAE  62.69+ 27.43 + 9.88+ 57.35 + 29.81 + 1284+ 60.15+ 28.43 + 11.42
3.67 0.57 0.44 2.28 0.62 0.33 2.33 0.64 0.39

°P<0.01 vs PRIMNIREF=ENIRE.

* 3 SBAMRTIIMRESEIE (1 = 6, mean £ SD)

paxzl HepG2 SMMC-7721 BEL-7402

T 124.6 +16.3" 86.2+15.2° 95.50+11.5
TFHi24H 141.2£15.2° 95.8+ 135" 102.83 +16.9°
BRMENTIRA 209.2 +25.8 150.5+17.6 162.50 +21.79
TENIRA 226.7 +34.2 164.8 +20.1 175.33+£17.4

°P<0.01 vs BRIENIRERN=SNIRA.

x® 4 BAMEIIIZEMEBEL (7 = 6, mean + SD)

485|

HepG2
T4 422 +£54°
T2 51.0+8.1°
PAMNTIRZE 1165.0+12.2
=EWRAE 116.2+8.9

SMMC-7721
64.2 +7.4°
72.8+11.7°

139.5+18.2

147.8+16.6

BEL-7402
455+6.3°
497+7.2°

122.3+15.6

115.9+16.7

*P<0.01 vs BRIENIRAFI= IR,

FIZE R AR Rl . P92 1, 4N SR HL
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E S 2 3E 40 i 8 W9 G /S e e 1t 7 338 1 [N 1
Cyclin Effjid B3Rk, 53040 i S 950, 51k
gt RNATFH 4 A AT LA 57 B B i A
SR ) HE DR (1) 22 0A, AR i i A K i) B R T
FOF AR T — & EE ", Liang& R4,
siIRNAFE iyt Bk Cyclin EFEK, A LA 2 FHIEFL
i AN B AR AR R P i AR KL LigSURE, siRNA

A1) Cyclin EnJ LA - 4 fiCyclin B3I,
AT DL s R 55 75 0 s 40 P & R T, BHE
A0 i FrR) 43 24

AWK HRNAT L AME T Cyclin
EJC B B 40 i #kHep G2 SMMC-7721
MIBEL-7402 54 5 1) 5% Wi S50 45 R o, 1)
A Cyclin EF[HAsiRNAF AL YeHepG2.
SMMC-7721 FIBEL-740240 ffl f5, T-#0140. T
o241 5 2 o0 fRATRT I PR R AL LA, Cycelin
E mRNAMAIX Ik & 5 2% IS, CyclinEd [
FILEW L TR, MK ELE, S. G,w M
W40 M LR D, G G340 B B384, 4B
NEAN M SR TE T A 2 35 40 M 250 0 25 k>

HTIRE 25 R, TATA A UTERCyclin ERJ{f
=4I Cyclin E mRNAFIE (REH B
B, JRIHBH A T-Go/G 3, BH LT H-90 4 B i 43
AR, SR IE N A A K. Transwel ik 46
B, YUBRCyclin EiE WA T 40 M 1R 2268 77,
Cyclin EFN4H U2 2868 ) I KRG Fedt—
BT, AT R R N ER 2R T3 14 i pTL )
A R VR ST AR BRI Bk

4  SEXE
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