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KEER  RNA T4, HGEA M, B RIL 84k, HepG2 AL, i

ZRIHES R734.2, R73-362

YE 4l B #% P R (proliferating cell nuclear
antigen, PCNA)JE DNA B4 §. & MIAHBIEA,
AN R AL R I Rk B i TR R 414, O
B PR R R FE S I S e %%, HLRIA R BT
#. PCNA 7B e 1 5 AR R Jie v i 8 AN m %
RIFER, FE5 ILT0E ARG, JFFs 40 Mo 4k T v 4
B AT KT, PCNA FIEHER. M 1E 5 40
YR ZHAE TR, AEKIE PCNAPL RNA T4
(RNA interference, RNAI) & — Ff' B X #% RNA
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BB PR 4 25T SR R a7 7 TR T B .
T A 22 A /T3 RNA(small interference RNA,
siRNA)Z> 7 Ik 13 46 & J& RNA (short hairpin RNA,
shRNA)Z ik 2 /434 7] 71 40 fi ) A5 RNAL L Z 11
FEAERA AEIRAT AT W AR R, R R4
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Kit-8) 3 I 8 | H A [/ A= A 2= 0F 50 . A
HepG2 4 M phy 8 i K 272 = 2% Bt AR Ak BOiE 2 441t
1.2 PCNA %514 shRNA B9%it. HI&ZFFLEE
TEBRATRHA TR, R3ELLE sIRNA I
JR BT T 4 488 PCNA A1) siRNA, §#i i
HE ORI A1) siRNA R4S, fE IR s 07
I H 1) siRNA 3 81 55 46 ok g 4 08 /N R J2 45 /)
Sense strand

BamH 1 Loop

RNA [¢] DNA £%), BLAST #r%&, #fii\ i ¥ it
SIRNA JFFI I ME—VE. EFXF PCNA & R (145 S 1
SiRNA J741), I I ANZE P4, Wisi i L BamH 1
A Hind MAGVIAT £, HLL polyT Ak e sk 6 1k-1,
PR 62 bp. it AERe LT A, %
R T A TR R A AR BT HIanE 1
PR,

RNA Pol Il

Antisense strand Terminate  Hind Il

5" GATCC GCCACTCCACTCTCTTCAA TTCAAGAGA TTGAAGAGAGTGGAGTGGC

TTTTT GGAAA3’

3" GCGGTGAGGTGAGAGAAGTT AAGTTCTCT AACTTCTCTCACCTCACCG AAAAACCTTTCGAYS'

pSlilencer 2.0-U6

(2 070)

U6 Promotor: 462~ 795 bp (2 009)

Ampicillin: 2 070~ 2 930 bp

ColE1 origin: 1 124~2 009 bp ColE1 origin

U6 Promoter

EcoR T (795)
, Sense strand

Loo
) 1

Antisense strand

Fig. 1 Physical map of plasmid pSlilencer 2.0-U6

P AR T AR T RREAT R W) 5 J ) R 4%
DNA, #1116 wl TE ##, 73 BV a5 305 ul
A, Bk, JERAEE DNA. K FH R EIPE i 1)
BamH T F1 Hind T %) $2HU SR pSlilencer 2.0-U6 i
TXEEY), 37°C /K 4h, FEBEVIIG 0 5N 0 Bt
e [l i Al b AT 4lith. 75 T4 DNA & HREAE
A, ¥ FIRXUEE DNA 5 EEDI4i4k 5 11 ik DNA
T 16°C &R 12 h. 1S pl EB R NYEAL E. coli
DHS5o /B2 4000, B S IR 150 wl 3570
i T 5 A EEHEGO mgL) K LB b, 6E T
37°C A, 159% 12h. WFEAL E. coli DHSo 15 1R
PR 10wl 0 24 Sk BEHLPRHC 2~ 3 AN FL g [
HV, 2 BHERT 100 ml &% % % % (50 mg/L)
M LB W AR R . 37°C 200 r/min 3% 12 h,
R4 T AW TR A R 2 A ABI PRISM 377
DNA [ il A s 4 A\ BE DNA (741, ek
FEBURF G SR, DNA, 2400 A /A 20 =1.78,
W 122.6 mg/L, —20°C {#1F.

1.3 ‘ARIEFEFIGE L
1.3.1 4 IRk L.
JH 9 40 M HepG2 H & 10% /) ZF 1ML ¥ (1)

DMEM/ F12 #5574k, & 37 C, 5% CO, 4 fu 7%
R IR, B3 RAGA— Ik, 4 i 0 BE 54 3
70%I5,  LL 0.25% FRBFE AL,

O B g 0100 N FF HepG2 4 i, &1
10% /)5 4 IfiL 35 ) DMEM/F12 3% 97 B 1% 9%, R M
Lipofectamine™ 2000 #4417, 4 Gt Ak 1
PR U I EAT . SRER S 3 A, A R AL,
PCNA shRNA 41 (pShPCNA ), %5 5 P X} 18 41
(pShNPC). HAKJ5E K, 1E 5% CO, WA 37°C
W E 12~ 18 h 4 BT 1 50%~ 80%, ¥ A
JH-95 HepG2 41 it ] JCIfiL 3% Opti-MEM ¥t 1 K. [H]
i} F JE L3 1) Opti-MEM #i B¢ pShPCNA, i A %
iF 1) Lipofectamine™ 2000 H1(1 pg URLAF 2.5 pl
R AR), WA, =W HE 30 min, EREEGY,
TNAEVEE G 1 AT HepG2 418+, 78 CO, I#4E
W 3TCHEE 4~6h, BfJEEHFNEA 10 %
137 ) DMEM/F12 B4 789
132 BERCRMME. T ARSI R B TR AN
T RN, M pShPCNA 5 43 (1 9¢
Jo KL pEGFP DL #E b A 2 1 1R A, H
Lipofectamine™2000 % b ik f4 % A HepG2
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Zi i, pShPCNA KN 0.5 mg/L, 36 h Ji5, fil
B PG WG T WSSO HOGE A M RIB I, 2
Ja ARSI, PBS BV 3 Ik, BLLRAT, ik
2 AR WU 2 TA St (0 ¢ DG B 11 1Y) Hep G2 4 o A1
40 i L.
1.4 RT-PCR ¥l PCNA mRNA 7K

PA 1.5x10% FLIFE FE ¥ HepG2 4H i b T~ 12
FLEEFE, 1 ml/ AL, R33N AL, pShPCNA 1
FHEE N 0.25 mg/L. 0.5 mg/L. 1 mg/L. 2 mg/L.
Trizol & 7 M & 41 AT 5 HepG2 40 Jf v $2 B =
RNA. 5| 4# # #§ NCBI GenBank ' A\ PCNA [
mRNA (ID: NM_002592) # il PCNA 5|4 J7 1] .
PCNA L5141, 5 GGCCGAAGATAACGCGGA-
TAC 3', Fii51%), 5 GGCATATACGTGCAAA-
TTCACCAG 3', #14)7 BeAK 2 173 bp:  B-actin |-
Wi51%, 5 TGGGTCAGAAGGATTCCTATGT 3/,
514, 5 CAGCCTGGATAGCAACGTACA 3/,
P14 R B K 276 bp. R A TIANScript RT Kit
TIANScript cDNA 25— A il il S b AT 300 4 s )
N, B J5BEAT PCR S, PCR M43 h: 94°C
TiAEPE 4 min; 94°C 30's, 57°C 1 min, 72°C 1 min,
36 MG 72°C FHXIEAD 10 min. R V45 R G,
RRE SIS Wl 37 39 7= W AT 2% Bt R 468 I vE Uk
(60 V, 40 min). VK& AG, AZIREE AN ASOU
2. WA, Gel-Doc 1000 %18 HhEE I BG4 BT
7 AT 3 AT 25 45 A I AK B, LA PCNA 5 B-actin
AHX EEA LE R PCNA 3 Xl mRNA [ %14 = 11K .
LT 2 235 PCNA mRNA 35 19 46 % 410 161
O AMHEIR = [1-(A sepmpen /A spmpz) /(A s /
A manz) 1x100%.
1.5 WST ;XN ZH A& sE 1 ) =

N HepG2 4008, i 8x10* AN /ml, #EFf T
96 fLEFFRMR, FFALBE S N AL, pShPCNA 14K
J¥ % 025 mg/L. 0.5 mgL. 1 mgL. 2 mglL, %
37C . 5% CO, ¥ 341, 48h Ja, HFFLINA 10 wl
CCK-8 i7l, ZRLEWEE 1 h, Bk ORI G
(M2 P K 450 nm, S K 655 nm), TFE &AL
HEREAMEAR . SR EI (%) = (1-A sepm /A g X
100%.
1.6  EFERRCHDHISEI8

A 300 / FLI¥ % FE K HepG2 4H a4 b T+ 12 4L
FiFRm, 1 ml AL, B33 ML, pShPCNA 1
FHEHE K 0.002 5 mg/L. 0.005 mg/L. 0.01 mg/L.
0.02 mg/L, #4)58E 37C, 5% CO, ¥ 7 Ka,

We LRGFRM, PBS Wi, FIREUKESRR(3 © 1) e )
[ 5€ 10 min, 7 @5% 444 30 min J5 KM YE, {5
BB T B T (> 20 AL — A SO RE)
TR TORE TR R = O B ZH 40 i v e -5
36 2L 40 0 5 A 50/ %o L 41 9 2 100% .
1.7 HOREXRR

15 LG S22 OCER[7]. 10 g/L /NS H
HH, 10 mg/L 4% A (Fn), LA 500 wl/ L5
WIMN 24 FLEEFEM, 4°Cadrk. BL 1.5x10% FLI 3
JE K HepG2 41 fi 82 b T4 FN 11 24 FLEF TR
H1, EH37C. 5% CO, 555% , FraufiuE LIS 80%
DL, 765240 Mo 2 h FH 200 wl Inff a8 k42
MR TSRS & “—” FIRRIR, BNl kIR
X AHXSEE B, TGS DMEM/F12 55 98 i bE % 2
Ko MAAFNIREERI 254, #A4KF11 000 W/ L,
B4 ¥ 3 AN L. pShPCNA 1 JH &3k i N
0.25 mg/L. 0.5mgL. 1 mgL. 2 mg/L, & 37C.
5% CO, Ph 84557 48 h Ji, BBI'E WAt SRR
ARG RS L. BEALI A 8 i T T RIIE 5 1)
R, THE 8 RUMISAMELAE R S50 ) 4 R 5 52
B, F AT 540 WD A% R = (W) 4RI 58 8 (-
FHIY: S RIIR 58 BE AR / AR RIR 56 A X 100 %.
1.8 PI BSR40 NF — & (K 2 Fn 2 A3 #A

PA 1.5x10% FLIF % FEF HepG2 41 a4 Fh T~ 12
FLEF TN, 1 ml/ L, B4% 3 M AL, pShPCNA
AW E A 025 mg/L. 0.5 mg/L. 1 mg/L.
2mg/L, 48 h G4, 70% LB 4°C [A i
%, PBS BEGRANM 1 K, I PLAA(7 RNA
filg), Z9KFE 50 mg/L, EEEYLtA 30 min, 300 H e
e uE G F R4 A S B4l i DNA 7 &,
ANFEARBENLI BT 12 000 A4 AL, #3455 4140 i 7 —
f AR R4 i AR I L), 55 [E BD FAC Sort
Cell Quest A HTAbBEZ L.
1.9 Annexin V-PI S E 28 B E T bL )

PA 1.5x10% FLIF % FE ¥ HepG2 41 a2 Fh T~ 12
LB TG, 1 ml/ L, B4% 3 M AL, pShPCNA
AW E R 025 mg/L. 0.5 mg/L. 1 mg/L.
2mg/L, 48h 5, THALICEEANN, PBS BE% 3 Ik,
WO 3, N 200 wl R G L0 45 5 SR v
FRAME, 23NN 10 wl Annexin V-FITC
5wl PL BEIRA), 4°C L&Y 30 min, FRINA
300 pl S5 e, M. Annexin V-FITC+,
PI-[FJ 40 BB (ED LR 40 M) o 08 T4 i i
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1.10  4HREIAE T LR R AR B LG )

Z W SCHR[S], LA 1.5x10% L 1% %5 i K HepG2
B Fp T 12 LRI, 1 ml/ AL, % 3 AR
fL, pShPCNA fEHZKEEH 0.25 mg/L. 0.5 mg/L.
I mgL. 2mgL, #3448 h )5, WL, PBS Ik
B, W 500 wl JC-1 AR BCKs 4l &, & 37°C .
5% CO, T'0FE 20 min J&, WFH ZZPEE 2 Ik, I
500 pl % & P AN L, T I A R T
W b, 8 Ry, TG WAEL TR,

1.11 Hoechst 33258 X EMEATMESFETL

PL 1.5x10% LI % B4 HepG2 4 Bt T~ 12
LR TR 1 ml/ 4L, B41 3 AN FL, pShPCNA
& W EE A 025 mg/L. 0.5 mg/L. 1 mg/L.
2mg/L, UL 48h 5, HALWCERLN ML, PBS ¥E¥k,
W, Eil AT, R D UKEERR (3 0 DI
[t %€ 10 min, Hoechst 33258 {7 T /F ¥ (10 mg/L)
WL 2 min, J/KPPGE S min, 56 B RUEE
SR,

(a) 7 (b)

Control

Events

pShPCNA(0.5 mg/L)

FitFaE
T PR LSS B b v 22 (v +5) 7R, SPSS13.0
SRR, SR S A REN LT I SRR 2 T
7= M (one-way ANOVA) 7 #7241 [8) 72 5 11) . 35 Pk

2 & R

2.1 EHERRMNFLETEER

TR 1 ) 35 DR S (g2 T AR
YU RAT]), WP RS8Py 58 2 AH A,
FE e H R R i i, RS T 4L
FAZARIEHR pShPCNA.
22 FRABEEME

pEGFP 5 pShPCNA 3L 4% 4 HepG2 4fi ffd 36 h
Joi s BB SO WAEE T LSS HepG2 41 g 4% (5 5% )
BAMRIEEN. RiLGHOH 6 A1) HepG2 4l
LA T AT 40 i e LA 2 50 % LA L A e
ARSI o A TA S (05 G H 1 1Y) Hep G2 4 i 1
G I 64.4%, 1 A YA 0.6%
(Kl 2).

1.12

120+ 90~
£
>
m
0.6% Mi 64.4% Ml
0 0
10° 10" 10* 10° 10* 10° 10" 10* 10° 10*
GFP GFP
Control pShPCNA(0.5 mg/L)

Fig. 2 Transfecting rates of pShPCNA on HepG2 cells detected by flow cytometry

(a) Transfecting rate detected by fluorescence microscope(x100). (b) Transfecting rate detected by flow cytometry.

2.3 RT-PCR #&ill PCNA mRNA &i&

% 1N} 4% % HepG2 42 48 h 5, RT-PCR £ 5&
T PCNA mRNA Rk, F B R B % i v ik 4
i 1 PCNA 5 B-actin (1)K 5 LU AE R 1] T PCNA 1)
mRNA £k, SE 45 B8, PCNA 7E mRNA H
(LR 457 173 bp AL 7548 s B4R JERE S Pk 0t
WA AW WAL, T 44l PCNA 1] mRNA %
TN, S AT EALA LA I 25 R (P < 0.01),
B4 pShPCNA W JZ 3G 5, PCNA ) mRNA %ik
B, FAk, ARRE RN 4] PCNA mRNA
FILTCH WA (E 3).

2.4 YHARIEFEHNE]ZR AN

P L U IR A pShPCNA LT HepG2
4 48 h Ji5, HELEE G IS ANEIE (- 4). dE
i I B R IA B AR p ShNPC 215 40 o o B ZH A L
SR FEEWP > 0.05). ANFEHE K pShPCNA 4b
B S50 o AT L, YA Goih 2R X (P<0.01).
Bl pShPCNA ¥R JE I3 I, HepG2 41 g 1354 5 )
TR . AR SR B UL AR A B, VEH
48 h, pShPCNA XF HepG2 Zi Hu (1) 2 B4 il o
(ICs0) 9 0.57 mg/L.
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Fig. 3 Expression of PCNA mRNA in HepG2 cells after
the treatment of pShPCNA detected by RT-PCR
(a) Electrophoresis map. (b) The relative inhibition rate of the expression
of PCNA mRNA detect by RT-PCR(%). M: Marker; 1: Cell control; 2:
pShNPC; 3: pShPCNA 0.25 mg/L; 4: pShPCNA 0.5 mg/L; 5: pShPCNA
1 mg/L; 6: pShPCNA 2 mg/L. *P < 0.01 vs control and pShNPC.

Inhibition rate of
PCNA mRNA expression/%

60.00} « [

40.00

20.00

%
i

Cell proliferation inhibition rate/%

=
@

.4 The proliferation inhibition of pShPCNA

on HepG2 cell lines for 48 h
The inhibition rate was detected by cck-8 reagent. The data was (x +s)of
the three independent experiments. *P < 0.01 vs control and pShNPC
groups. /: Control; 2: pShNPC; 3: pShPCNA 0.25 mg/L; 4: pShPCNA
0.5 mg/L; 5: pShPCNA 1 mg/L; 6: pShPCNA 2 mg/L.

i M R R I8 BAK pShPCNA #% 4L T i
HepG2 4l 48 h, AUMIB M, 4l M Im] B K,
AMERANA—, ARZ AR, AR R 2
AN, A REAR, ) AR AN UG B O EE A
7, Do B i AR R S R R R AR A
pShNPC 2155 41 it of JEZH o W] A 2257, 4 M 2B A
B, ANV, WEEERLE, gD

2.5 pShPCNA I HepG2 £l ifi 52 B 72 A H9 £ i

S O3 A A A SIS PR 1 RS
AIAHELAL, pShNPC 4R LB .7 5. 1fi pShPCNA
S B TR P 8 I p B DS, L R R R Tk
b, W R 0.002 5 mg/L IS, HepG24i o Bl A= B
IR e BE T A AE L, R 2R 3 0.01 mg/L
I, FEA T T B At B T B
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80.00} " :
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Fig. 5 Clone formation assay of pShPCNA on HepG2 cells
(a) A representative photo of clone formation assay. (b) The inhibition of
clone formation rates of every groups, n=3, *P < 0.01 vs control and
pShNPC groups. I: Control; 2: pShNPC 0.01 mg/L; 3: pShPCNA
0.002 5 mg/L; 4: pShPCNA 0.005 mg/L; 5: pShPCNA 0.01 mg/L;
6: pShPCNA 0.02 mg/L.

2.6 HOBERRARNMEAITRERE

SII0 AR AR S FRZL IR 5 /0Bt AL ] D
— RIS B G BRI IX 48 b 4 S 2
H1 pShNPC L4 iz il 5A 1 55 7 40 &)
JRIX, 1M pShPCNA 415645 pShPCNA ¥ (R K,
HepG2 4} 1 Yl IR X F% 2y 10 2 8 ok 8/, iR
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X ARSR WIS AEAE, WIE 6a. 25 2H 40 i 7 1 % 4l

Kl 6b P, 540 Mok fZ4LAH LL s, pShNPC 41K
DA S 2 5. i pShPCNA 41 Rifi 5 % 5 488 o 41 g it

FEHCRIF /N, 1] W pShPCNA REH Z A7 HepG2 4i
MTR, HEGE - SOV RR.

(2)

4 5 6
b <

2 80.00}

5 I

£ 60.00F
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g €

= 40.00}
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o 20.00}
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% 0 [ o T S
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Fig. 6 The effect of the migrating activity
of pShPCNA on HepG2 cells
(a) The photo of cell migration (x100). (b) The cell migrating activity
inhibited by pShPCNA. *P < 0.01 ps control and pShNPC groups.
I: Control; 2: pShNPC 1 mg/L; 3: pShPCNA 0.25 mg/L; 4: pShPCNA
0.5 mg/L; 5: pShPCNA 1 mg/L; 6: pShPCNA 2 mg/L.

2.7 PI B30 B {SCA% ) 240 B FE) A #0 il — &4
RS

pShNPC ZH 41 i i 3T EE A8 15 240 Jf o) JEE2H 44 ik A
2L, 1 pShPCNA ZH40 12 GO/G1 W4 i L i i 2 I
TE, IR GO/GL SRR, S . G2 /M 41 i
A, WL 7. R pShPCNA A AEZELE T F i 41 By
1 G1 1 S Il % .

5540 f xF B4 . pShNPC 41AH EE, pShPCNA
L4 I S (O AR TR (P < 0.01), BliE
pShPCNA ¥R FE 3K, HepG2 4 M i — 54k %
.

(a) 1 2
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Fig. 7 The change of cell cycle distribution of pShPCNA
on HepG2 cells detected by flow cytometry

HepG2 cells treated with pShPCNA for 48 h was determined with
propidium iodide (PI) staining, and the percentage of hypodiploid cells
was detected by flow cytometry. n=3. (a) A representative results of
pShPCNA on HepG2 cell cycle distribution. (b) Comparison of
cell cycle distribution in every groups. *P <0.05 »s control and p ShNPC.

0O:GO0/G1; O:'S; M : G2/M. (c) The percentage of hypodiploid cells
of HepG2 cells. *P < 0.01 ps control and pShNPC. [: Control; 2:
pShNPC 1 mg/L; 3: pShPCNA 0.25 mg/L; 4: pShPCNA 0.5 mg/L; 5:
pShPCNA 1 mg/L; 6: pShPCNA 2 mg/L.
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2.8 Annexin V /PI SR ZC4H BN 25
20 BRI T 0 L S 4 M T A4 & 2k

T 403 IR 12 200 B 18 1) 8 I 1 22 2R (PS) T LA A 4
JH P RESRR 4 22 AN R AR, i PR R A2 /E DNA
Btk 2z i, DAL PS [k,  BE S w5
T-. AnnexinV &A%} 75 ¥ iHE N 35 000 (1) Ca* 1K
W NE A R, R PS AR m sE A, AL
R TMMRANY PS MG, FIHIX— B,
AnnexinV Aric ¢ Y6 n] LA I 0 e i 7.

1 2
(a) 10* 10
10° 10°t
@ 10°r = 102t
10 h 107 g
10° | 08} 10° | PE
10' 10% 10° 10* 10" 10% 10° 10*
Annexin V Annexin V
10* 3 10* 4
10°+ 103+
£ 10t # |z %
10'F b 10"+ e
100| A0 ’I , 100 M
10' 10* 10° 10* 10" 10% 10° 10*
Annexin V Annexin V
10° el 10° 6
103+ 10°+
=10t @ | Ziet
10'f et 10'+
10° = 10° |

10' 10% 10° 10*
Annexin V

10' 10% 10° 10*
Annexin V

A H AnnexinV-FITC FIRLLL N EEPT)IX 45 1 F1
INBEAN M. PI W EE MR 2, L RE AR c IR 54N
M. AR B AR IR 45 R o] W, AnnexinV-FITC(+)-
PI(-)4 e A T4, 117 AnnexinV-FITC(+). PI(+)
1 A SR AR .

pShNPC A4l {73 6.1%, 55 4l xS
WAL AR LE E S 1h 22 22 3 (P > 0.05), pShPCNA 4141
JH R B S P L T AR R, S A0 o R A B
ERE AR X (P <0.01), WK S.

(b)

30.0+
25.0¢

3
W
10.0+

T

Percentage of early apoptotic cells/%
[
(=)

Fig. 8 Early apoptosis of pShPCNA on HepG2 cells detected with Annexin V-FITC

and PI dual parameter by flow cytometry

(a) A representative results of Annexin V/PI double staining. (b) Comparing of the percentage of early apoptosis in every groups. *P < 0.01 ps control

and pShNPC. J: Control; 2: pShNPC 1 mg/L; 3: pShPCNA 0.25 mg/L; 4: pShPCNA 0.5 mg/L; 5: pShPCNA 1 mg/L; 6: pShPCNA 2 mg/L.
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Fig. 9 The change of mitochondria membrane potential
of pPShPCNA on HepG2 cells detected

by fluorescence microscope (x100)
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Fig. 10 The morphology of HepG2 cells examined
by fluorescence microscope after hoechst
33258 staining (x400)
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Construction of shRNA Targeting PCNA Gene and Its Effects
on Proliferation and Apoptosis of HepG2 Cell Lines

ZHANG Xiao-Ying"?, WU Feng-Yun'?, HE Jin-Hua"¥, LIAO Xiao-Li", WANG Wei", JIANG Jian-Wei"™"
(" Department of Biochemistry, Medical College, Jinan University, Guangzhou 510630, China;
2 Department of Laboratory, Nanhai Women and Children Health Hospital, Foshan 528200 China;
% Pingyang People’s Hospital, Wenzhou 325400 China; ¥ Department of Laboratory, Panyu Center Hospital, Guangzhou 511400, China)

Abstract In order to explore the function of PCNA gene on the proliferation and apoptosis of hepatocelluar
carcinoma HepG2 cells, to provide the experimental evidence and a new tool to further explore the function of
PCNA gene and the feasibility of its gene therapy, the eukaryotic expression vector targeting PCNA was
constructed. According to the sequence screened in previous work, PCNA siRNA was converted into cDNA coding
expression of ShRNA (small hairpin RNA). The cDNA was synthesized and inserted into plasmid pSilencer2.0-U6
to construction of eukaryotic expression vector of siRNA specific for targeting PCNA gene, the negative plasmid
pShPNA was also constructed. The plasmids were identified by sequence analysis. The plasmid was transiently
transfected into hepatocelluar carcinoma HepG2 cells for 48 h, proliferation and the clone formation of HepG2
cells were detected by CCK-8 and clone formation assay respectively. The percentage of hypodiploid cells and
early apoptotic cells was detected by flow cytometry. The morphology was examined by fluorescence microscope
after Hoechst 33258 staining. Compared with control group and negative control group, PCNA mRNA level was
reduced by pShPCNA detected by RT-PCR. The proliferation and clone formation of HepG2 cells treated with
pShPCNA for 48 h were significantly inhibited (P < 0.01). The migration was also attenuated when PCNA was
knocked down by shRNA, and flow cytometry analysis showed an increase of the percentage of GO/G1 phase cells,
along with a decrease of cell population in the S phase. Percentages of hypodiploid cells and early apoptosis rates
were significantly higher in treatment groups than those in control and negative control group (P < 0.01).
Mitochondrial membrane potential was reduced in pShPCNA group detected by JC-1 fluorescent staining.
Apoptotic morphology such as cell shrinkage, nuclear condensation, nuclear fragmentation, chromatin
condensation and apoptotic bodies were also observed by staining with Hoechst33258 under fluorescence
microscope. The study indicated the eukaryotic expression vector, PCNA shRNA has been successfully
constructed, and effectively inhibits proliferation and induces apoptosis and arrested HepG2 cells in GO/G1 phage.

Key words RNA interference, proliferating cell nuclear antigen, eukaryotic expression vector, HepG2 cell line,
hepatocelluar carcinoma
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