# R EANLEL®
wcjd@wijgnet.com

(44

TR
Jaishideng®

R A SIEZYT 20114E81803; 19(23): 2443-2449
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

L #477F 52 BASIC RESEARCH

BY 4 Bl p53%f FFE ZA B POLD1 & [E 38 1% &2 20 B B 14 SR BU Y

=20

FRIT, NI, BEHIR, 1% 5, BRI

FKoT, XEE, BEUR, BB, S HEAXF
K% 7Bk A s R & T W 530021

®BiE JREARFEFEEPS JTHERABESTT
530021

FETT, BLHARE, R, Z2MSHENESIGRFZLER
TRV SIS SIS N SRR,

B X8 AHFEEFA A, No. 303296

& R FRITOAINRIEERS . BBEOMAIEIR
BB WRESEMRESH{TIMRIE. #UBDTINEX
B8, REARTINT. 1SS, BRI F2HTX
QHRIE. BUBDT.

BIRAEE: #R1B, 203, 530021, [ IO REAXEETH, | BE
RRSEZSLIKD)). heng6888@yahoo.com

IWFSEEE: 2011-06-03 BOEHA: 2011-07-23

#BZHH: 2011-08-05 7L HBIMREHER: 2011-08-18

Tt 8 Bk 92 I

Effect of overexpression

of wild-type p53 on POLD1
expression and malignant
cell behavior in human
hepatocellular carcinoma cell
line SMMC-7721

Chang-Yuan Wei, Qi-Li Liu, Liu-Feng Liao, Heng Xu,
Xiao-Hong Tan

Chang-Yuan Wei, Qi-Li Liu, Liu-Feng Liao, Xiao-Hong
Tan, Cancer Hospital of Guangxi Medical University, Nan-
ning 530021, Guangxi Zhuang Autonomous Region, China
Heng Xu, Experimental Center of Medical Sciences,
Guangxi Medical University, Nanning 530021, Guangxi
Zhuang Autonomous Region, China

Supported by: National Natural Science Foundation of
China, No. 303296

Correspondence to: Professor Heng Xu, Medical Experi-
mental Research Center, Guangxi Medical University, Nan-
ning 530021, Guangxi Zhuang Autonomous Region,

China. heng6888@yahoo.com

Received: 2011-06-03 Revised: 2011-07-23

Accepted: 2011-08-05 Published online: 2011-08-18

Abstract

AIM: To investigate the impact of overexpres-
sion of wild-type p53 on cell proliferation and
malignant phenotype in human hepatocellular
carcinoma cell line SMMC-7721 and to explore
possible mechanism involved.

METHODS: Enhanced green fluorescence pro-
tein gene-containing eukaryotic expression
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plasmids expressing p53-specific small interfer-
ing RNA (shRNA) (p53-siRNA) or wild-type
p53 (pEGFP-p53) were constructed and intro-
duced into SMMC-7721 cells by Lipofection-
2000-mediated transfection. Meanwhile, the
pEGFP-C1 empty vector was also transfected
into SMMC-7721 cells. Cell lines stably express-
ing p53-siRNA, pEGFP-p53 or pEGFP-C1 were
screened in medium containing G418. After
transfection, the expression of p53 and POLD1
mRNAs was detected by RT-PCR. The changes
in malignant cell behavior were determined by
cell growth curve determination and colony for-
mation assay.

RESULTS: Compared to control SMMC-7721
cells, p53 mRNA expression was increased
and POLD1 gene expression was decreased in
SMMC-7721 cells transfected with the plasmid
carrying wild-type p53 gene, while p53 mRNA
expression was reduced and POLD1 mRNA
expression was increased in SMMC-7721 cells
transfected with the plasmid carrying p53-
siRNA. MTT results showed that cell growth
rate was faster in SMMC-7721 cells transfected
with the plasmid carrying p53-siRNA than in
control SMMC-7721 cells, but was slower in
SMMC-7721 cells transfected with the plasmid
carrying wild-type p53 gene than in control cells.
Colony formation assay showed that colony
formation rate was lower in SMMC-7721 cells
transfected with the plasmid carrying wild-type
p53 gene than in control cells (38.1% vs 52.6%,
P < 0.05), but was higher in cells tranfected with
the plasmid carrying p53-siRNA than in control
cells (72.6% vs 52.6%, P < 0.05). High expression
of wild-type p53 inhibited POLD1 transcription
and cell proliferation, while low expression of
wild-type p53 promoted POLD1 transcription
and cell proliferation.

CONCLUSION: Wild-type p53 controls liver
cancer cell proliferation and malignant pheno-
type possibly by regulating POLD1 expression.
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HHY: K32 A A pS33 AN % 8 JLSMMC-
7721 48 L3 7h Ae 2w AL T b R Y ol 0 — Ak T
REHLH.

Fik: &t A EpS34F ) FHshRNA
XK AMELRA(p53-siRNA)F
R AEGFP-pS3@ & & aWps3fke it
A A3 0% Rk A (pEGFP-p53), il id fig
JitkLipofection-2000/ F 45 3¢ # & ik
pEGFP-pS3& 20/ #2. p53-siRNAR = #H 4k
pEGFP-C1# EASMMC-7721%8 f8; 4G418
ih ik, KAFAET MR R T7721-p53. 7721-Cl;
7721-p53RNAi. 7721-NC. i@ i RT-PCR& M
32 J5p53. POLD1 mRNA & A K. @it 4
Ko & T, SLEH k5, T #HSMMC-7721
o0 L AE pS3 R K KT B TG tm LR P 64 T AL,

HER: 5 AMEmBSMMC-7721 0%, 4
JRApEGFP-p53 69 57 A& Al p53 3 R ik 41, p53
mRNAA X 3%, POLDIA R 69 £k 8%
1&; ™3 FpGPU6/GFP/neo-p53i-76949p53
fkkik48, p53 mRNAK L B %1%, POLDI
mRNAXZ ZHE, AR ZaxBL
PR T, xR KT ARSI AT
ML ZSMMC-7721-pEGFP-C1-p53, 1k kA
54 A pS3 AR @i ASMMC-7721-
pGPU6/GFP/neo-p53i-769, Fa-&-if AT 5 4m i
SMMC-7721% #| #ATMTT A= T 48 5% I T 2%, 5%
. MTT4 R & I.: SMMC-7721-pGPU6/GFP/
neo-p53i-7694Y Zm it & K ik B v i@ AT 4m
oL F-e, mSMMC-7721-pEGFP-p53 84 2m g,
BB T R am B R K ik R RS TR TS R 5 B
%% 2 7: pEGFP-C1-p53. pGPU6/GFP/neo-
p53i-T6920 ST IE T Ak 5 5 # 4 38.1%4272.6%,
L5 38 B S5 20 LS MM C-7721 89 52 & T %, %
52.6%A8 Y, M)A %It F £ F(P<0.05). 4R
B EAFFEMIBSMMC-7721 %, 3 AR
pS3Z R A MAE S P HPOLD1 &g L B 4 3,
St fm ROIG A E M W K ROk 40 AR A AR B
POLDI &4 25 ) 4% 3, 4% 3t 2m L 3 74
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1 #RRTSE

1.1 A4 AFFE 4 fISMMC-77210 T &
B g i ; R ifALipofectamine20004!
TRIzolik ffll)E T3 [H Invitrogen A 7] ; pEGFP-C1
AR BB I S R 2 0 ] e RN Rk
EGFP-p53li & 5 H [ pEGFP-pS3 B4 5ok v
P RR2 e LI AR A B2 2 Bt R S AR 5T D1 Y
RNA-THLHTH IFsiRNAJF1, JpGPU6/GFP/neo
L FLAZ RS TORL (A 3 s A 2R . 5O i 1
BEHE, [EHAE N B FERcDNAJG, Atk H i
K 1R & fEEGFPRIClii) i 75 3 28 w A .

12 Fik

1.2.1 siRNA# /# & Zp53-siRNA% & % LA
AR R BATANTA. BRI gD
i R SERIRN A(shRN A) 1) XURE 55 4% 11 R B
BRDN A% S5 7= W)t JE s i RN A A FHHE R
 Ap53mRNA(GeneBank No, NM_00546.4)
%5198-1379 bphikxiriR. A PiiksiRNAK]off-
target, AWFFTBETE T 3% siRNA Oligo, LA F3%f
siRNAS5pS3/F 4 L RVE M, IRA ST A2
FE DR 90 [R5 [ ISF DAORURE B 0% 17 R 5 3% 7 )
JITTE R s iRINAAE 24 B 08 L Re g 20 i
SMMC-772155 3% T8 100 mL/LJIGA= M35 1)
RPMI1640(Hyclone)}s 71, H& 137 ‘C50
mL/L CO,MiRARTF=. S8 40641 A: pS53i-769
H, Y7 b i Ap53i-769 siRNA Oligo; B:
p53i-57441, % Gk TH A p53i-574 siRNA Oli-
go; C: p53i-7341, # Y51 il A p53i-73 siRNA
Oligo; D: 7% [0 UL, B AR AL YA, E: g A4,
RIEE Gerp N5 BB A, TosiRNA; Fr BT R4,
BRIV Yk ) b N B B SiRNA; LU 528641
2 IR R AR Lipofectamine20004: S #4 4 AT
FEANMISMMC-7721. 43 M £E24 h, 48 h, 72 hif]
ARTHASIRNATHREAI 40 2, HTRIZolZEAEHL 4l
M RNA. HIRT-PCRJF VA M SMMC-7721 41 il
HF1p53 mRNAIHEIE. PCRIRN 4614 4: 94 ‘C T
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=27
5'-GGAAGACUCCAGUGGUAAUTT-3'
5'-AUUACCACUGGAGUCUUCCAG-3'

siRNA Oligo
p53i-769

p53i-574  5'-GCAUCUUAUCCGAGUGGAATT-3'
5'-UUCCACUCGGAUAAGAUGCTG-3'

P53i-73  5'-CUACUUCCUGAAAACAACGTT-3'
5'-CGUUGUUUUCAGGAAGUAGTT-3'

PEMIR  5'-UUCUCCGAACGUGUCACGUTT-3'

5'-ACGUGACACGUUCGGAGAATT-3'

P4 min, SRJEY H30ANEIR, BEANMEIR94 C
P45 s, 55 “CIB-k45 s, 72 ‘CHEH] min, )5
72 CHEMI10 min. pS3FERY 14 7~4) 4186 bp, L
W51 45-GGCCCACTTCACCGTACTAA-3!,
N5 A5 -GTGGTTTCAAGGCCAGAT-
GT-3'. B-actinffI9 14 ¥ 661 bp, L5140
5-TGACGGGGTCACCCACACTGTGCCCATC-
TA-3"; Fii51% 45 -CTAGAAGCATTTGCG-
GTGGACGATGGAGGG-3'". Llp53 5 B-actinffi 4%
IR B LAl % 7np53 mRNARIHIN & . 42k
€ T RT-PCRYE AT B0 pS3RIA A B T4k
1 FHIsiRNA OligoiZs i 75 34 /8w My e FLA% &
1L #iAKpGPU6/GFP/neo-p53i-769. [A]Isf 12 & 1
FFI T B s 1 RINC AR g B P 0 FR L% R ik p GP UG/
GFP/neo-shNC(1).

1.2.2 R e3sin. AT @Ik
ik B AN RSMMC-7721 8 % T &
FH100 mL/LJ{ZFIM3E FRPMI 16408 775
i, IEE 37 C&50 mL/L CO, MKW 48 B
7%. B FifkLipofectamine20004: 5/ T
JiikipEGFP-p53. pEGFP-C1. pGPU6/GFP/
neo-p53i-769. pGPU6/GFP/neo-shNCH#:4x
SMMC-772140 1, 48 hjm, FH7¢6 Wi Wl 52
RO H R IE TS UL T G418(600 mg/L)
e 40 o, PRER SR, 16 ), 4% 20 bl 6 H LA
KIPan sk, Phib o™ KRR, 97 KB
5 3 43 #pEGFP-p53. pEGFP-C1. pGPU6/
GFP/neo-p53i-769. pGPU6/GFP/neo-shNCI(]f&
SEANML AR, [R5 7ESMM C-772 140 i 1 25 1 %
WA, A e 20 I 2 U e SR PR A5 A U I kAT
O 308 7792 I 22 SCHR[18].

123 #45E fm i, % 649 % F (RT-PCR77 i%44MpS3 mRNA
Fak): WHS ARG E AN AR A0, HTRIzolAHEHN
AHLSRNA, I RcDNA, DI S | ik
ATPCRY M. pS314 14 4% A1 [\ i, LAGAPDH A

4 ILSMMC-7721
v, REp5S3%
B k& KRFT,
POLDI1 X B #9548
AL, By i
HERCE:D N
T,
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mEAEE Z0t . GAPDHIE N 174 4210 bp, L3751
Hps3f ke o - LU -
fod s sty PHNS-AACGGATTTGGTCGTATTG-3', Tl
BRI RE  4))5-CTGGAAGATGGTGATGGGS. fiif7 4"

7 5] i 3% o N b e 1 vs . . .

89 LA ZEAT RN T e
g mme CTOREME ST

POLDI % A % i&
e P g F
wREAX, @it
BRI e P st
POLDI1 X H %
Kok, FHESEm G
¥ 7H FEL BT 64 ¥e %
A K A A
#) 30 XA 48 e
3G 78 M R % 2
RAEL A,

1.2.4 RT-PCR5 #7p53 & ik EAL3POLDI mRNA
FERFHH e pS3AGAPDHI Y 1 41+
[FH7; POLD1 L5144 5'-ACCTACTGAG-
CAACCGCATCG-3', Fif#51%)45-CGGTACT-
GGCAGAACTCACAC-3". ¥ #8444 94 CTil
k4 min, SRJEY HE30MEI; FEAEIR94 C
P45 s, 62 CiBk45 s. 72 ‘CHEM1 min, 5
JE 72 ‘CHEH10 min. POLDIEEK Y 1474
487 bp, GAPDHE NN ZXH I, Feal Ay, 7
1= 28 1.5% I BN B Ft fie FRLUK 20 25 5 P IR
2 G g2
1.2.5 RR Zmfe & A Kk R ey ki 77
21. 7721-p53. 7721- p53i. 7721-Cl. 7721-
NCE4I il F AL T%5 BB KA 4 e, %1 < 10
A/ m LK) &R T 5100 mL/LIR A= i
Kb EEEEFZE100 kKU/LHEF 2100 mg/L)
RPMI1640557% 39, 37 C. 50 mL/L CO,
(20 3 IR B 7R 24 W), BRI AL IR 1 9 4
WL, IIAT00 pLIFSE G FREEAI10 pL MTT(5
g/L¥TPBS), 137 CHEH4 hy #IA150 L
AR IHDMSO, 7210 min& WA 4. LLS A4
il R BE K24 h AN FUBR R R AS FLRBEA T R, FF
bR, FEe L.
1.2.6 R R 2ot 7 F AR5 350 F o b g R4
JEL T HOBR AT WA N TEE, LA 0000 4 i /AL
)53 S BLSMM C-7721, pGPU6/GFP/neo-
shNC. pEGFP-C1-p53. pGPU6/GFP/neo-
p53i-769 44141 R M4, M T&H
RPMI164055 7= 5:(4 100 mL/LAA4-1Li% . 100
KU/LTF 8% . 100 mg/LiE % %) MefLit,
21 40 i & 3 PAT AL, B F37 'C, 50 mL/L CO,
(40 MBS FRAR Th R 7R, R IR10 dJE, MEEEE
WHIER, I Giemsade (o idkde BT R4t
SO L AR VA . TF AN [ 41 B 4 7 T ik
. FASPOT IR & K14

SR D ESR R4 SPSS17.04t 1
PR JS, BdE Llmean + SD# . 4 LL K 7
ZEOY T, AP<0.05 I MITA K 22 S A7 2 3.

2 R
2.1 p53i-769, p53i-574, p33i-734: J SMMC-7721

1 ¥ EEDOMAESIRNATTRI R R MIRENIp53 mMRNA
BYZRIARZZNN(48 h). 1: p53i—7692H, FEGERFIFFINAp53i-769
SIRNA; 2: p53i—57441, FEALG T INAp53i-574 siRNA; 3:
p53i—734, FEZAFKITINAp53i—73 siRNA; 4: 23X HAZH,
KELGR; 50 NeTUARA, FERP XS ENRIR, TosiRNA; 6:
[T HEZH, FEGatRI I A BT B BEshNC siRNA.

e & AT p53 mRNA ) £ ik Fva 5 Ytp53i-769.
p53i-574. p53i-73HMISMMC-772141 ffip53
mRNALITEAKEHAT T BRI 1), M4 25 S5
A i &5 R p 53 FLUK A% KR LU EE AR, R
AN T25 L6 R A, p53i-76941 11724 h. 48 h.
72 hifjp53 Kk 50 T 1H45.64%. 60.81%.
72.67%; p53i-57441 53 5l T~ 1/438.24%. 57.34%.
64.93%; p53i-734173 7 R 32.11%+ 46.59%.
49.31%. b3 SE6 ZH A0 5] £ FH it Ak 24 ST 1] £ 22
K 21 K, HAR &0 41p53 mRNAKIA
ZE e G AR

MRS R g5 A, 571 T P8O e W]
AYl: p53i-769 )5 1% by B AEY) T REA w43
SR pS3i-769 A1 B X HshNCELL TpGPU6/
GFP/neo I, 15 B 505 Ve EAZ T TR T AE:
pGPU6/GFP/neo-p53i-769. pGPU6/GFP/neo-
shNC.
2.2 BAEHFESMMC-T121/E % 6% LB G 8
*3k 4 ¥ pEGFP-p53, pEGFP-C1, pGPU6/
GFP/neo-p53i-769, pGPU6/GFP/neo-shNCH: §x
SMMC-772141 /1. 48 hji5, #F¥EFE 40 MU & T-9¢
DGR TS, Bk R I I S
sr i A, R IORL LU DL Jean e, JF
REAE 40 I P k.
23 BE M F ST KA RAEGA180 LA,
FEFRE L &R, H 2 € FRT-PCRIK T LAY
Mp53 mRNATEA A4 R )R IE. 45 Rk
R, 5 YIS IR AL A L, % J4pEGFP-pS3[1)pS53
KIS, p53 mRNAKIL &Y & 1M 4pGPU6/
GFP/neo-p53i-76911pS3{E KL, pS3 mRNA
FIE EEAN(EI2). R WIREE B 4L (1) FURLX p53
mRNAR LKL 2 T AR (1) 1154 H.
2.4 RT-PCR5#1p53 & ik EALATPOLD] mRNA %
HARF e Fom AU, H Y pEGFP-pS3
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p53 L - :
1.4~ PEGFP-pS3 $ oML T A
—&— pGPU6/GFP/
1.2} - JL 1, DNAZ 4
neo-p53i-769 ° :
GAPDH 1.0l @&s;iﬁ#z%#@
DNAE #] 89 % £
0.8} 4 B, DNA
1 2 3 4 06l RAEEHIELT
’ AL H1(POLDI)
2 Y FEESPCRENSAMIBELRGEPS3IR/IETK. 11 04} £ B % ADNAR
pEGFP—C1; 2: pEGFP—C1-p53; 3: pGPU6/GFP/neo—shNC; 02! LS T A
4: pGPU6/GFP/neo—p53i—769. ) P125.
0.0

1 2 3 4 5

3 ¥ ESDHp53XPOLDIERRIASHIEN. 1: pEG—
FP—C1-p53; 2: 23N IH; 3: pGPU6/GFP/neo—p53i—769; 4:
REFTALN; 5: BAM IEA.

GAPDH

Mp53m ik dl, FiEp53 mRNAKIE R,
POLD I A 1A & FEAIK; 1% Y4 pGPU6/GFP/
neo-p53i-769MIp53 LK ik H, Fitp53 mRNAK
KK, POLD] mRNAR A R, HAb414
25 U6 EC I 2 AR (3). K B pS3XfPOLD 1L
AP E .

370 20 M 2R ) A0 K H G ) 2 B I )
(1 SE K T AN TS 0, AR ER 6 K 4% Yp EGF P-p53
M Yep GPU6/GFP/neo-p53i-769 ) 40 il % 1
TG A B T e, BT OR P A (R 4N P AT
TFUE N %, #%pGPUG6/GFP/neo-p53i-769 41
I JFG A A TR B ) RO g R, e
pEGFP-p53 14l il 55 2 1% o0 U2 40 i L/
Ko R (K 4).
2.6 p53xFSMMC-7721 e it 4 3 m o526 AR ML
PRIUIERE ) 8970 LASMMC-7721, pGPU6/GFP/
neo-shNCHH il Ay xf e, A pEGFP-C1-p53.
pGPU6/GFP/neo-p53i-769 T 6fLH , &A1
MR MBA AT L. S RE 975, RIS 41
F0 v AR KT O R /b B 2 HE B A
pEGFP-C1-p53<SMMC-7721<pGPU6/GFP/neo-
shNC<pGPU6/GFP/neo-p53i-769. 45t #i &k
I, pEGFP-C1-p53. pGPU6/GFP/neo-p53i-769
20 0 T A3 T K 38.1%M172.6%, 50t IR 41
SMMC-7721M1pGPU6/GFP/neo-shNC{) 5 [ JE
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t/d

4 p5INUBIRAIIEREVRIN.

1.0
0.8
5 T
20.6- L T
£ + T
£ 0.4 -
> 1
c
S
O 0.2
0.0 ‘ : : :
1 2 3 4

5 BHETRCEEEZBEHRRLERIN. 1. SMMC-
7721-pEGFP-C1-p5341; 2: SMMC—-7721-GFP/neo—
p53i—769%H; 3: SMMC—-7721-pEGFP—C1—-p53%H; 4:
SMMC—-7721-pGPU6/GFP/neo—shNCZH.

P 52.6%R149.3%4t1 Hb, 1155 12 2 57(P<0.05).
AN 41 SMMC-7721 F1pGPU6/GFP/neo-
ShNCZ [H] 1) v B TE R Tege it 2 2 7 (15).

3 e
JHF s e L DL (S g 2 —, LR A
EAEAE BT, 8B E A4 Ja B AT DA 1)
S, FAR DI BRI RS L B O N ARG
FFF96 (1 dc e T B2, L B AR A2 R e 3 i g A
Jei AR AT (R B R S RS TR & 2 o RN e
SRy FHLE, Sk FE W7 e . SO
10 L Wb S R FUA YT IR0 ARk 25 4 I
R AR

i AN L P PR S B S DN AR 2 T S AN )
SR, R, DGHDNA S Fl i G LE T g AT
7 10 L ST 404 A O B 9 A0 L A K R 1
R R T 2 KR IIDNA G K, 7E WDNAK I
G R DR, POLD 1AL PR 3¢ 1 S Y 2 7T g
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