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Abstract

AIM: To investigate the inhibitory effect of
siRNA on heparanase expression in HepG2 cells
in vitro and in vivo.

METHODS: Human hepatocellular carcinoma
(HCC) cell line HepG2, which has naturally high
levels of endogenous heparanase, was transfect-
ed with a plasmid expressing siRNA directed
against human heparanase mRNA (experiment-
al groups). An empty vector was designed
as a control. The stability of transfection was
analyzed by flow cytometry. RT-PCR and West-
ern blotting were used to confirm the efficient

silencing of heparanase gene expression. Cells
transfected with siRNA vectors were inoculated
subcutaneously into nude mice to test the prolif-
eration of tumor cells. Heparanase expression in
tumor was tested by immunohistochemistry.

RESULTS: Compared with cells transfected
with empty vector, HepG2 cells transfected with
the anti-heparanase siRNA vectors had a sig-
nificant decrease in heparanase expression. In
vivo, tumors produced by cells transfected with
the anti-heparanase siRNA vectors grew much
slower than those arising from cells transfected
with the empty vector. There were significant
differences in the inhibitory effect on tumor
growth between the experimental and control
groups (P < 0.05), but there were no significant
differences between the experimental groups.

CONCLUSION: Down-regulating the expression
of heparanase by RNA interference can signifi-
cantly reduce the expression of heparanase in
HepG2 human HCC cells, which leads to inhibi-
tion of proliferation of HCC cells in vivo.

Key Words: RNA interference; Heparanase; Hepa-
tocellular carcionoma; Western blotting; Immuno-
histochemistry
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SR 5o Rk, THE O HepG2aa b
¥ Hpa mRNAA=Z & & ik 9 2 EAK, FHA4R
RO IFJE A Kk AR T2, ot &R AW T
wamErFIBERT B ZR AL, 9
xR B £ F(P<0.05), BTHRALR
* £ %(P>0.05).

it B ARNAIF KT B Hpak B 7T VLA 2k
T AR & AT 7% 4 it P Hpa mRNAR & & 6 &
ik, pE AR AT K.
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1.1 A PIBiRNAY AL P 21, T B 5 28 4R
WA A T], pGCsi RNAI#AA R G H i
IEVHARABRA A, Lipofectamine2000% H
Gibco BRLA Al; sl &8 A Invitrogen 24
A RPUITE L P H Santa Cruz/a &) ; w24l
J#1{X(BD, FACSCalibur); T A 2= BFmAb Hi 4
F A AL ALY (HR PYARIC ) 4T BLUER
&, DAB ARG A P A2 AEWEAR AT
R 4-5 AR AR B A B S 56 B Hh O AL

12 F ik

1.2.1 ## Hpa-siRNAA M Rk &k KM
AmbionA #] f]Cenix Bioscience T & K% 14k
PRV IA BT BT E X HpalfsiRNACH R dh
FA), B AT U6 5 1. S5t E M
(GFP)A:H FINeo & M [fIpGCsi RNAIR S, 14k
24N X Hpaff 4 & K ARNA(Hpa-shRNA) EL#%
FIEHAE. ¥5 45 Hpa-siRNAF A [FIDNA oligos
B K(90°CHLE4 min, 70°C 10 min, 18144
F10°C), AL pGCsigdifkBamH 1 Fl
Hind 1IAGY)), K95 1B 44 pGCsi-Hpal #1
pGCsi-Hpa2(F1).

1.2.2 #87 4 FHep G2 4 ftu: HUM B K 1
S I FEHepG2(AS ZARAF), H10.25% [l (0.25 ¢
JEERE N\ 21100 mL PBSH ) AL 40 d, #:FhT-64L
B(5 X 10° /4L), Fl 45100 mL/LG 2 1f3% [ DMEM
BRI B 92 2290% i 75, Lipofectamine20004©
FUETE Y, SRR B T, S
Iy A3 GFPAEA], R g #iikpGCsi(ily
GFPHR 5 L), BHPEXT B, 5% Yep GCsiflny
# GFP-siRNAfIp G CsiZi A& (U iE 2044 (14 %50 T
Perkae); T4, 7% GpGCsi-Hpal HlpGCsi-
Hpa2 Bk, 70l % hHpa-sil4l. Hpa-si2. %
#e48 hJm, MAG418(100 mg/L), 1 55w K %,
J, BN PRI T R AN T o6 LIRS IR, O
T T PRI M v %, B 24400, 6L, I
Ja TRFHM PR FR, Wi iU (FACSCalibur)
Ky 4LGFPHE A, L B 9 0 FE v PR 40 ik
5 45t

1.2.3 RT-PCR: WAEGFPZ 4. Hpa-sil T3
41, Hpa-si2 T4 55X 10° L TRIzolit
A PRI RN A, HSuperScriptTM First-
Strand Synthesis System for RT-PCRiX &5 #4 Ui
BB TRT-PCR. PCRE|#(Hpa®x K5 (4): L
W51 5'-ccgaattccaggacgtegtggace-3', Rl 514
5'-cgcctaggtcagatgeaageagea-3', J= ) H 10 g/Lig i

AR A 7
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1 SRIVBEARKNGFPRIEKERIRTEME. A: GFPZS#R AU, B: Hpa—sil THUZA4NH; C: Hpa—si2 THI2H410.

Hpa—siRNA sIRNAZ SRS

Hpa-siRNA1 GGAAUCAACCUUUGAAGAGTT
CUCUUCAAAGGUUGAUUCCTT

Hpa-siRNA2 GGAGAUUCUGUAAACUUAATT
UUAAGUUUACAGAAUCUCCTC

PRI K %58, Bractinch N2, PCRINY 41
95°C FiAS 1S min, 94°CA%4:2 min, 58°CiE k30 s,
72°CHEA90 s, 30 MIEIF, 72°CLE{H 10 min.
1.2.4 Western blotting4#7: Hpatk IR 4R
GFP 44l Hpa-sil T94 . Hpa-si2 T4l
RS X 10°, JANAN AR, PEECAN A 2R
F1, FABC AR GALI & 1 ook B, S b
B, #4710 g/L SDS-PAGEHLIK, ¥ PVDFJE, 50
/LB G 9k 141, TBS-TEIVLER, Kk 5 Rt
JHZ M2 (1 100)K4 —Ht, B ALY i
(HRPYFRIC I EHTRIgG(1 & 500) [ v, k2 kot
R(ECLEIE 5%, MY fr, B-actindy N2, #
YEJ7 VA L.
1.2.5 AL T mBgRE: IWEGFPEH 4.
Hpa-sil T304 Hpa-si2 P04 9 AN K4 Ge )
HepG241 i, PBSYE23, 0.25% 1) i A4 40 ffa,
PB SUEW A THE, P45 8 i il 2k 4R
BLQOK, FEA5H, KRB shyrb), 5K
TRERR, AT X 104N G, 5 R R A K
AR R AT

RN 19K, F R B AT, fif], SeHEIEL
SEARR, PR JTRL S CRT SR TR 40 /L Y ],
WA, V) (AR E R AR B
I B =5 7 %),
1.2.6 S 9% LAACA I R B 4ok 923 JFF - Bl R A K-
FGFP#H4l. Hpa-sil TH04l. Hpa-si2 T4l
IR 23D TON65 C B AL 40 min, AL TT
WS, N30 mL/L H,O,32810 min, J# /KPP

W, FPE IR A IR B R, Wl 3=
IR, PBS-TYEE, 100 mL/L/M 1% PBTS-T 37°C.
BT Z=BERA37°CHd A 1 h, PBS-TUEYS, HRP
FRICH) —HURAM37°C 30 min, DABR{, FhAK
RS, B FIE R, T40065 LBt R,
BritZAL TR KHISPSS v13.040 T 3t 4 7
K%, HdE Llmean+SDER R, P<0.05 54 4itl2#

2 #R

2.1 Hpa-siRNA HepG2%m itk 7t B F
MEE, BRIV A, RILE Jep GCsiflipGCsi-
GFP-siRNAB AR BAT 91, HoAR 54 e AT
K. VW GFP-siRNAKIE T THAEH, iEW T
W LA F A R R .t s G418
7512 T 3K 453 O H pa-siR N A 2232 19 BH 4 40 1 v )
ENEE i

A B AR S B 45 IR W], GFP 84l .

Hpa-sil MHpa-si2 T #4401 e ) GF P2 iL 3 4 FH
P, T Hpa-siRN AR A e by, T
Je BEWT (D).
2.2 siRNAxtHepG24a i Hpask BmRNA % F K
F BB G TR e %ol Ok I fsiRN ARE et #
FLR ) se ), A 134T RT-PCR A1 Western blot#:
. RT-PCREZ: LW = 2041 fiuHpa mRNAFI4S
SRR B 1.6 kb AT, SHIS BT
K20k, K2), Hpa-siRNARE 4 4
HepG24i /it J5, Hpal I mRNARE SRIK- T3 8,
Y]

Western blotk 44 2 Blgh 8, — 4140
¥ E Hpatk FH3RIA(K3), Hpa-siRNAF & 4 G
HepG24i Ml &, Hpatk [ 3RIE K A5 02 1 i
R S8 45 R W Hpa-siRN A JE DR 54 Geqiivhl 7
HepG24 [ 2 g 1 40K
2.3 RNAIER W 2T IF 8 £ Ko a B
HepG24i (5 AN 4L). GFPZF 2841, Hpa-sil
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2 RT-PCREMMHepG2 MIEATFREBMRNARIA. 1-3%
HFZE G DNAKCEREIN, 4—6: B—actin cDNAKFEAIM. 1, 4:
GFPZSEZHYTN; 2, 5: Hpa—sil THEZHLMNT; 3, 6: Hpa—si2 T
PrZH2mfE; 7: Marker 2 kDa.

1 2 3

3 Western blotEEMHepG2 MBI REERDRIX. A:
JHF BTG, B: B—actinZKSPAGN: 1: GFPZSERZ14MME; 2:
Hpa—sil THU2HAME; 3: Hpa—si2 THAH 405,

HMHpa-si2 TR 4119 diN, IRSTALSE, fif
TR PR i, BRSPS AE ], W4T,
KA SPSS v13.08 11— 4ET7 223 #7: Hep G241
MGFPZ E A W) . 3% 7 5+ (P>0.05); Hpa-sil il
Hpa-si2 FPL4LIA] UG W 2 22 57 (P>0.05), 7% IR
2. GFPTH A H5RNATHLA 2 7+ 23 (P<0.05).
SI0H5HE 18 W GF Pk R AN 52 i 4 5E X Hpa mRNA
Hik, FEAN A . GFPA#i4 HHpa-sil AlHpa-
si2FHL 2 e ot 2 2 ) AT G2 i L
e o 4 B S BN IR GFP AR 8
Y g AR TE S 3 22 3 (P>0.05), 2 IR AL
GFPZ A SRNA T4 2 57 153 (P<0.05). M
i A KR A AT DU Y, 00 A e AR
WA E, mES A4, GFPA
iR 2B K B, Hpa-sil flHpa-si2 T3 418
BN, UHARSENNUR 5 2205 s, 1 B T
Bl A K R AR e T TR A Y ) RO
(EI5). Jibed o R K/ I e vk £ s i W), Hpa-
siRINA BB 61l e 7044 3 1R 2R
2.4 S x5 R SO, AEP M8 E s I
WL, =LA b ) I BORIR G £, 2
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R RIA I AL

B 5 EfPHepG2itEMIRG, FERBBRREEIPX
HEVELiEE.

TN AN I AT T FR Bl Ik (181 6), GFP AR 30418
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A N B ARG T e 40 i T 25 i SR A 7K, &5 G Ik
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PRI ) — AT SR, W X Hpalf i 78 i
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AR, FRER
A B R
e M AT A Y
EACY &Y
A P oy 1E A AL
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Hp a7 Bk 2 48 T 1R 2 Ml 254
FUE SR T 2 0 0 S 1 2 ). N hHpa
MEYHSPGHAT LA LA S5 FIFRr o, BRI AR
R P FIOBE B8 5 7 A ey . O L & BRI
W EA ) T T BE S HSPGe 4+ 45 frHpa
g rt, PHIEHpafE H T IRY, ) S0 k.
MRIGTT, ¥Rt Hpafx S i S8 0% H R (A S-
ODN). A% FIRNATEE AL JH 25 B 3 R T ER.

EFXfHpake B i siRN AT A B 878 T %)
JoE I AR KRN 6 7% 1 B 4R . AT
T A 45 BB W], Hmal ik Hep G2 iR 1A
Hpa, ABFFEMH RSB0 N A Hpads RO
AL AT R, BT siRN AR FREE e X
FEAL TR W T S i AR e v 5 DRI ER AR,
P FRATTR RN ATEOR, g P 1 18 I 48 i
Hpalfj#&ik, KHRT-PCRAIWestern blot/7 %5
HriE 5L A Hpa mRNA K 2 UK P A8 1k, 45 5
KW Hpa siRNAX]HepG241l ig 7 1A Hpafd 4 5t 1]
FHIVE, RS T Fe e A Hpa-siRN A
JHF-9e5 440 PR

H T MEEHpa siRN AN -9 4i B /e 4 o A
KRR, FAT 1k B PR B sRs e, X
AL AT T . AL di o, &
SRl 24 53 B AR T e AL A 0 g AR K i
TR A AR A W 2 5 (P<0.05), M
T T B E 2 5(P>0.05); RNAT-HL G I
1 o A A SRR P AR B B R R, TR AL
Hpafik 7KV B 2 BRAR, AU UE T 28 B %
PR e ) R ARk R R R R, 18 B R HiHpa
siRNATE MR I R 16 7 7 T H A WA E A &
T

M2, ARSI I A B 6 HpalfJsiRNA, £
AN T A0 S Hpad& IR 208, $01 T
AN AERR BRI IR K, A A e E— DU
BT AN B 2B AT A s e J MR R T ER A T
— MR TTE.
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