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Abstract

AIM: To investigate the effect of RNA interfer-
ence (RNAi)-mediated gene silencing of specific-
ity protein 3 (Sp3) on the proliferation of human
hepatocellular carcinoma HepG2 cells.

METHODS: HepG2 cells were infected with a
lentivirus expressing Sp3-siRNA, and the ex-
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pression of Sp3 mRNA and protein was deter-
mined by semi-quantitative reverse transcrip-
tion polymerase chain reaction (RT-PCR), and
Western blot and immunohistochemistry. Cell
growth was evaluated by methyl thiazolyl tetra-
zolium (MTT) assay, and cell cycle progression
was analyzed by flow cytometry.

RESULTS: Compared to control cells, the expres-
sion levels of Sp3 mRNA and protein were sig-
nificantly lower in HepG2 cells transfected with
the Sp3-siRNA (mRNA: 0.47 + 0.05 vs 0.74 £ 0.08,
0.70 £ 0.16, F = 7.322, all P < 0.05; protein: 0.37 +
0.08 vs 0.83 = 0.17, 0.66 + 0.13, F = 8.442, all P <
0.05). MTT assay showed that the growth of cells
transfected with the Sp3-siRNA was slower at 48
,72and 96 h (0.28 + 0.18 s 0.34 £ 0.19, 0.35 £ 0.07,
F=23.888;0.57 £0.11 vs 0.84 £ 0.05, 0.74 £ 0.08, F =
12.721;0.72 £18.1 vs 0.98 £ 0.05, 0.93 £ 0.9, F = 6.342,
all P < 0.05). Flow cytometry analysis showed
that the percentage of cells in G, phase increased
in cells transfected with the Sp3-siRNA.

CONCLUSION: Sp3 may play an important role
in the growth of human hepatic cancer cells, and
RNAi-induced Sp3 down-regulation could in-
hibit the growth of HepG2 cells in vitro.

Key Words: Hepatocellular carcinoma; Specificity protein
3; RNA Interference; Western blot; RT-PCR; Flow cy-
tometry
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Yo, Ak 2m AT G
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Benkhadir¥ R4,
TE AW 25 S
MOk #% 4 Sp3 K ik
BARZE, i kik
Sp3ik 5 m A .

XERRY TEaLf MR RA0.37
0.08 vs 0.83+0.17, 0.66+0.13, F = 8.442, 3}
P<0.05). RT-PCRAFF 2| A8 ) 69 45 3% (0.47 =
0.05 vs 0.7410.08, 0.70+0.16, F = 7.322, 3}
P<0.05). MTTRBE R 2+, 52 a8
P R LAAR YL, SEIb 44 A E48. 724296 h
BF a9 35789 B2 2 #74)(0.284+0.18 vs 0.34+
0.19, 0.35+0.07, F = 3.888; 0.57+0.11 vs 0.84
+0.05, 0.741+0.08, F = 12.721; 0.72+18.1 vs
0.98+0.05, 0.93+0.9, F = 6.342, 3P<0.05).
AXBPARLERBE T LR WMmLEZNH
G, #1.
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Sp3st— Mtz sk K1, BT Sp(Specificity pro-
tein) KK A2 —, 4kSplfa RIMMAH 52
AHIF DN AL & X [ s 15 81, FISpl—FF
JVZAFAE T SLBh D A M, 2 Ak 2 R DR R
KEK T, Z5VFZ A he, 645 40 0 bE
AT H AR ILVE 29500 FshE # A7 7 Spl
ANSp3 5 YA, TR W Sp 1 &R A 7E N B
R FUIRE R F R e s k. i Sp3
SpILEDNALE A X A 90% ) [F] 5 741, H. 5 R Ff
DN AMTEAE FH e fF &6, — 8 BIAEmiSLsh P
0 0 v i Ak, Sp3 A YR Th (G (1) 2k
HUEEA RS, R I = e —, Bk
Wi BULRE R HETHIGE 8007 5%
FF AL Sp3TEFFE IR Ak A 0 A2 11 PR LA R
P~ FLIR I RO HOIR IR h i R IA — A, JLXT I
e (0 R AR R R R B REE L, H R NG TG SOk
RIE. Fk, AN FRNATHE(RNA interfer-
ence, RNADFIAR, MEETTERSp3 I K Jm 6 N JHH i
2 il ZR Hep G240 Hu 34 58 1F) 52 1, A JFF3s 20— L 1)
RITHETUT T A

1 BRFSE
1.1 ## Hep G2 4l ity | v [ R 24 B i

B EiE T ULA W), DMEMSE4s R 95 5 (mriih) it
H i U AR A |l G A S e B AT
V=R 24 A a2 4 B ARSI 40 P Jo) 38 75 2
W B e 5L AR RN A D 4 i AT AR Y
TRF£E I 1 € [E Pierce Biotechnology /A wl; 4l il
FRNAFHGAF G H Roche 2y Wl 105 5347
Fi)l H Fermentas s 7] ; 5Pt ASp3PiiAI HBio-
legenA &]; IIZEPIHR P HSanta CruzA #;
BCAR R B i 1) &0 H 38 2 R A ).

12 7%

1.2.1 @mpezde: N1 RHep G245 3% T 7
10%37 A4 2F 35 1 mofEDMEME; 77 2%, 37 C.
50 mL/L CO4 M FHiFR. 40/ s34 scia
(Sp3-siRN AN REEL YL A ) . P X A (¥ 3k
JURLA) RIS 00 A CR B 4.

1.2.2 fmpedk 4 e Jend Rt B 7 LN W) B e it
B IEAT, 44 HT8 h¥ AT 40 i R Hep G244
FiF249U0R, LR AN EC A 1.5 X 10*4/4L; 8 h
Ji, 4 M A K B 30%-50% B HEA T 15 Y e
MOIA50, FFALBAAR AT A 500 pL; %410 h
J e 10% 08 A 4 L3 1) o DMEMBT 7%, %% 4
84 hJi 9w, WK 4 .

1.2.3 MTT k47 an B3 78 K00 B2 K ) 2%
40 B T 064U, 2 X 10°/9L, BFLL 40 i th i
SANEAL; 5 TR 524, 48, 720 96 hillA
20 pL MTTH W k85954 hig, N0 R R 7
W, BEFLIIAL50 uL DMSO; BEkRAUK: 11490 nm
AEWRERE (ANVE, 2R K k.

1.2.4 20 B Bl 0 Hu e e 10 )5, T 2o
TR AN, RO X 1040 L, A FIPBSTE
YNMI3IK, B —K1 000 r/min, 50»1 min, 2 |
5 B INN100 uL RNase, 37 ‘C7K#330 min;
EFMAS00 pL PIASH, Z I EDLIF 30 min;
A A BRI, S5 A 3.

1.2.5 Western blotp#7%& & & ik : $4% [ Pierce/A )
A0 i A A R B ) 6 U B P B A R B
MEARE G, TS0 ngf FIRES, I ERESE Ml
HWhS minB PG EAEHYK; 100 mARTAAE T
90 min, 5%/ NEYIK =i E A2 h, 4 CHFH
—PUSP3 —PURREE AL 1 1000)iE 8 ; ¥k H
TBSTYEME10 min/ik X 37k, SR E (i
FRERE 1 2 10 000)1 h; TBSTHEME10 min/ik
X 3K, ECLKG, FIIAR G B 5, B
Ji7 FQuantity One K {17317 5 S K.

1.2.6 RT-PCRA&| J& B £ 34 : W Primer Primer 5.0
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‘5 L o h.x,.- ._: o g Ny Ly \XH%S_ IV& ~ N viid 3
e VP T kKt Y B
7 e AT A % SRR ARE

T Ty A AR AN Sp3 &
A 'Iﬂ.-:: v ¥ B siRNA # 1k %%

\ELat oy e e AR 5 2m AR

vk 2 . - HepG24m e, #) A

R TN Y A e RT-PCR. Western
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Lol —4— e
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i
0.6
<
0.4
0.2}
0.0
24 48 72 %
t/h

2 BLRMIRLEKEZ.

ARSI, (1)Sp3: Forward, GCTTGCACCT-
GTCCCAACTGTA; Reverse, CTCCAGAATGC-
CAACGCAGA,; (2)B-actin: Forward, GCACCA-
CACCTTCTACAATGAGC; Reverse, GGATAG-
CACAGCCTGGATAGCAAC. 5¥¥hH
InvitrogenA H] 5 . #4Roche A A BRNAFEHA
FE U 158 A I B RN A FIHEEL, 4 HUERNA
1 pgi¥i 5545 £cDNA, LhB-actiny I £, #47PCR
KV 95 CHIAETE3 min; 95 ‘CAEME30 s, 54 ‘Ci
k30's, 72 ‘CZEH1 min; 72 “CF-ZEH7 min, 4 °C,
Sp3 h30/MIEIR, B-actin 25 MEFR. PCRF=H)LL
18 o/LIE IR REI Ik, MRkl g th. N HIBio-
RadBIR A5 R 407007, PCRP & LGS /it
TR, LASp3r=4)&/B-actiny= 4 I LU {E Ky B
AgE gL, IR

Brit AT N SPSS13.048 i AF T 48
W0, RINANOVARE % )7 22001, I
LSDVERFAT PP LLEL, 25 Himean £ SD# TR, 1
K 7K #Ea = 0.05, PLP<0.05 4 7 it 25 L.

2 BR

2.1 R ZARBF) B A5 e 2 R S0 A RN FPEXT
WAL Y524, 36, 48, 60, 72, 84, 96 h
2O BB AT ML, 24 WA DO E A
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KK, (R 84 hm 4 i e ik v B i, 24
7 4 LB E R 90%(KE ).

2.2 tmR¥E IE R 5 6 AL RN B
FRAH A LL, SE06 20 40 490 nm kb YA 1 76 55 Yt
Ji24 WSS E X (0.10+0.05 vs 0.14+
0.02, 0.1340.06, F = 1.211, %P>0.05), {H 48
72F196 hiv) 2 A Gt % X (0.28 £0.18 vs
0.3440.19, 0.35+0.07, F = 3.888; 0.57+0.11 vs
0.84+0.05, 0.7410.08, F = 12.721; 0.72+18.1
vs 0.98+0.05, 0.93+0.9, F = 6.342, ¥JP<0.05).
P G TT DAL, S 2 40 2 K S 2 B (1E12).
2.2 A X g e AR A 2a LR B A 0 IR AL AT
Lt, SEEG A1 GBI 4N A L A7 B 515 22 (0.74 40.01 vs
0.6410.03, F = 36.367, P<0.05). 1fi 55 [P x}
IARLL, 25620 G, 40 i L 49 TG B 2 A2 44.(0.63
+0.03 vs 0.62+£0.02, F = 36.367, P>0.05). AL
25 T LRI YT R, 51256 41 G, 301 40 e Lt
A 9k (0.144+0.01 vs 0.25+0.01, 0.21+
0.02, F = 36.165, $41P<0.05, £13).

2.3 Western blot#: ] &40 48 i % & 9 & 15 West-
ern bloth il 45 J /R ARGS B HE BEZEL RN 2 Pk
HRAH, SEER A Sp3 8 R IA /K F#115(0.37 £0.08
vs 0.8310.17, 0.660.13, F = 8.442, $4P<0.05,
K4).

2.4 RT-PCR# M Sp3 mRNA F &3 HXJ B 1%
FRATR S O A, SIB0 2 Sp3 mRNARIL 57 2]
F#1(0.47+0.05 vs 0.74+0.08, 0.70+0.16, F =
7.322, #1P<0.05, [5).

3 171E

Sp3 & —FIDNALE A H I, &R BT AR
ST, RIESPRIE, rIHEERM G2 i
TEEM AR oo, GCEMGT/CACCCH S
GRS, S 52 A, a
A0 L GE AN T H ETIA A S p3 R 6] ik IR 1)
SR LT H0 AT (OB AE ), RS e S pl

blot. MTTiX% .
X e KA )
Sp3A B LK,
B # fm e A
¥, ¥,
A — AR k.
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7 ) AT % 4w AEL Bk MeanG,= 126 100 - Mean G, = 129 1 Mezn G, = 125
HepG2“}’Sp3 Wk WG =15 VG =128 I WG =13
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4 12 oty 2L =
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j:"\jgfﬁ'/g“” f;ﬁ‘a we=149 T 0 WG,=128 WG,=13
) 76 T P AR K I %G, = 14.4 %G, =19.8 % G, =259
Hmh. 40|
%S=115 %S =166 %S =756
G//G, = 1.969 [ ’ G//G, = 1.97 /GG, = 197
o Chi Sq = 1.19 B _amChi Sq = 2.49 ChiSq = 2.6
0 ICell No = 4796 0 Cell No = 4376 Cell No = 4609
0 32 64 128 160 192 224 256 0 32 64 128 160 192 224 256 0 32 64 128 160 192 224 256
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4 FBIAMIESPIEBRIE. A: Western blothell & ZHAMNE
Sp3EE RIS TR KK, B: SALATESp3E AN RIX &,

AAAEMIE LR R IR T AR TT ],
SP3TEH ZASpai B i KUK H B T X A fig
55 S p 1R A By IS 17 FH™, i /5 S 28 S PR 1)
BFIX, Sp3nf LUK LESp 1 B i il i ik i 1
FHPL BRI H i 22 80 500k, Sp3 R HIE 5
JE B RN (Rl A 2

RNATH Tk SE PR D et 570 R fi e 25 A
BT EETB. H iR RN AL 7
AT PR B N s i RN AN 28 A4 bz 5k
1955 7R IE K FERNAM, RN A 2 [ (e
T DL 5 R G P 3 DR g ek, 3k o R 4 4
M2 e i ). MTsiRNAJEFRRN AL 2
HLE 40 I 9 7 2B K 212125 F R (nt) R /N
RUFERNAZN T, JERNAE AL EE 2 )24

EAISPOREEE] [ iaopieiE| SgaZH

5 B4AMIESP3 MRNARIR. A: RT-PCRIGI&ZH A
Sp3 mRINAAFATFRIAKNE: 1: SG2H; 2: FIMERTIRAE: 3: 253
XFIRZ; B: RT-PCRAGIIELHANNEB—actin mRNAFEF A
I C: BAHAMAESp3 mRNAFIAENT FGA &

N BAANLEMIsiRNA, G H B &S
A 54 R I 5 DR A mRINA ) 25 2
Y F H T TS S p3 AL T A IR 2 TR 1 T B

www.wjgnet.com



=, 5. RNADTTERSpSE AN AHEEHepG24BIRIZIERY 00

2599

S X P 40 A R B 0 S ) R R T, AT
FUR I 0 B A Bk, RIS 5 5 uik, F
Sp3-siRN A TR NN i 41 s R Hep G241 e
o, BRI RNATHE, DUERSp3Kik X HepG2
0 PG TELRE ) (1) 5.

A5, Western blotFIRT-PCREE . 5 78
S 2 () Sp3 HE A RImRNA FRAF X 2 i 1 g />
B R AN 0 IR (P<0.05), BT
BEFEYL T, I HSp3-siRN AN 4 2 A4 e 4%
N A Hep G240 i Sp3 1) KA.

T A SRS IN AIR, 5 I ER HRZE A
X LA L, SO0 40 40 i S 224 TG Y, b TS
WA BT b7 e B S8 (P<0.05), Bhak
Abdelrahim %545 JAHL MTTIAL I 45 R
7N K50 2 4 M 38 5 ) B S 59 T 6] LR
BH X6 20 (P<0.05), 5 90 2040 i ARG 0 45 R A
FF. PR T 8 A& Sp3 HL Bz Ek ) Bk 2 5 & 41 i
SRR R 45, T T 5 e JET8 440 e ) 14 B

TR, R e A (0 AR AR JE R gk AN Y
¢ 10 2 B8 A R U T A AN 15 e N 4
JEH, AT S5 S0 8 40 P Fr 2R P S B i 4
W i — R w7 IR R R A G — S
— G~ MR R T 2 IR0 AH O TR %o 348 5 1)
AE P 5 0 ik 5 1 4 ) 390 7 2 R i A A
). WiCyclin DG 4 A E, 540 i A
HAZ A 18 -4/6(cyclindependent kinase 4 and
6, CDK4/CDK6)&5 &M G4, W54 il
G JIE N S T2 308 40 P i g 1.V 22 Tk i
T LA HAT CyclinD1 i Rk, i RikMICy-
clinD15 R R A R R B i s DI AR 5,
WL, Sanfuiim. Bi0i1s 5 LR T H
KM Z AL, A4 Topollaw Topo Il pe,
Bel-2", bax'" p53P PCNAPY. Cyclin
D1 flICaspase 3¥%%, H3h XA GCH. 1M
Sp3 MR FE IR P 41 o 53 Coit A 3/ C2H2 L 4
gk, BEIX A DNAGE A I OCHE I, b m] LAAE
3Sp3r LM e 5 GT/CACCCE 45 &, MK
T I SERL DA (R #E 55, R RN X S L D ) 2
ik, BTSSR . AR FEARSK
Korh, A HISp3RILE, {45 Cyclin D1FKIA
b, AT A s 4 S 381 B 7T G o/ G 38, S
S 4 e Bk b, i A0 TR 4 DN A A
FIVER [ 00 A B, AT ISEL DT FET- s 40 A 448 5 34,
I A A, e 24800 A4 (1 344 5 2

B, ARG R IR S p3 ik R E I 1Y K
A T AT REAE R SEREAE L, P IS p3 L Al
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