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Abstract

AIM: To investigate the inhibitory effects of
antisense heparanase gene on the proliferation
and invasion of human pancreatic cancer cell
line SW1990 in vitro.

METHODS: Human pancreatic cancer cell line
SW1990 was transfected with the plasmid ex-
pressing antisense heparanase gene. Meanwhile,
the empty vector and non-transfection group
were designed. The cell cycle distribution was
analyzed by flow cytometry; the protein ex-
pression of heparanase gene was detected by
Western blot and immunohistochemistry, and
the mRNA transcription level was assayed by
reverse transcription-polymerase chain reaction
(RT-PCR). The colony-forming unit assay was
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used to measure the ability of cell growth, and
Transwell chamber model was employed to test
the ability of cell invasion in vitro.

RESULTS: In comparison with the cells trans-
fected with empty vector or without transfec-
tion, SW1990 cells transfected with antisense
heparanase gene had a significant decrease in
S-phase cell population (18.8% £ 2.5% vs 36.3% +
2.2%,33.2% + 2.1%, both P < 0.01) and a marked
increase in Gl-phase cell population (66.0% *
2.7% vs 30.7 +£3.2%, 39.8% £ 4.9%, P < 0.01). The
protein expression and mRNA transcription
were decreased by 34.3% and 37.8% individual-
ly. The colony formation was largely decreased
(122 +28vs30.8 +4.4,283 27, P <0.01); and
finally, the cells moved from the upper chamber
into the lower one in Transwell chamber assay
were less than those in the control groups (13.0 £
3.5vs34.8£5.8,29.4+5.6, P <0.01).

CONCLUSION: Transfection of antisense hepa-
ranase gene can inhibit the ability of cell prolif-

eration and invasion in human pancreatic cancer
cell lines SW1990 in vitro.

Key Words: Heparanase; Antisense; Pancreatic can-
cer; Transfection; Proliferation; Invasion
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i SR 36.3%+2.2%, 33.2%+2.1%, P<0.01), G1#1  ZESH(GEEBD), PCRIX(EE Amplitron ), %

AT 2 B 20— 4k
BR R A, 3
fRELBR L BRI &
EE %N
FF & A 44 oy — A
WA N,
T8 & B FECM
#BM ¥ 49 HSPG,
BRI PR B 4
#% 04 BRI, B BT
HERY G A B TR,
MK A Bk Ik A
KAndb Ay, £ B
B % # &0k 0y 53
AR 12 KA
TG %, Hif
M AT A BT A2
B TG 48 AR B
# P ol & 09 BT %
Stz —, TH R
A I G A A5 08 T
B — AR
S

20 AL re 50 B 29T 2 (66.0% +2.7% vs 30.7%+
3.2%, 39.8%+4.9%, P<0.01); FF X8& &G &%
mRNAF A 5 3 54%34.3%F237.8%; 48t 5%
P s Ak B, (12.2+£2.8 vs 30.8+4.4, 28.3
+2.7, P<0.01); Transwell4% & )» £ F24 hF
mRLEOR, Y (13.013.5 vs 34.84+5.8,29.4+5.6,
P<0.01).

i RUF A B AL B 374 AR SW1990
40 JLAR 9N 3G 0 BAZ e .
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LIk #E M (heparanase, Hpa) @il ve b 2l
(1) — b A 88 L N DI, BRARr bR R AR
B A0 TR R 1) 2 o i IR L I 2=
5 H % B¥(heparan sulfate proteoglycans, HSPG)
IR R AT 2 (heparan sulfate, HS){%E, [F]ZFh
CNERPIR RS L R BRI A TR
B, JBENRE h Hparm ik, e [m)JBEIR e 16 s
SR IO B i gRe 1 BT 2R R DA s X
SERZTRIAYT CAE, HR W S SO 25 g 2k
DAL JB e 77 T R APF 043 . FRATT R FH i 9 5
5 ey gt il T N 35 Wl S SOt A% 8 Bk
(pIRES2-EGFP-aHpa)fa i i 42 (1 N JB 13 40 o
HRSW1990™, Jf-F H 4l A ek,
Gy A AT AR HMS ZR AR T 45 T T i SO &R
Pty S A1 S5 i 0 400 .S W 1990 4% /1 384 Bt i 4k A
1RZRRE I, Ry — DR S SO 3R Ak
DRI M 42 22 1) 40 - WL B2 (16 AT 1 1) S 6
.

1 MRS

11 AH N 5 78 A RS W 1990 11 25
TEBRERE L ENE S AR CDNAS
KILE 3k FikipcDNA3-Hpa. G HE KA
BARPIRES2-EGFP i 5 = ZEP K2 AL W L
. DOTAPIR U G ik 71 (#2 [H R oche),
Pt NHpaZ wFEHiA(GE [ Santa Cruz); Wik
& (GEE Promega), TrizolidA#F)(3E[EGibeo),
TranswellfZ 28/N% (3£ [E Costar), Matrigel A T

ARy FEA (26 [ Beckman), HLvkAX (35 E Bio-
Rad, PAC3000), %57 #11% (3% E Tebuas 6803),
W4 X (3E EBD, FACSCalibur).

1.2 Zr ik SR AT IS 00 il oh % g ) XM 22 I 2k
[A 23k Uk (pIRES2-EGFP-aHpa). 44 (0756 %
15 JFURLp IR E S2-E GF P B iR i S W 199041 it Al
F A YL IR IS W 199041 '™, 43 5Bk A [ LA
(IR S W 199040 i 4 G s BT Z Wi HE A

S (AN A Yep IRE S2-E GF P4 84 Fl 4%
A (40 B R e Yo 8] S s ). Al 55 T
100 mL/LIAFIMLEDMEME; 32+, 37°C,
50 mL/L COMEL T, RH & W i th 4, Or¥ral
35 71>90%.

1.2.1 Sek4attem 4 4 sm foHpafix K H B
TR E RN LN RO (SP) I, FE
PES IR : F ook i B R R LA, 40 442 X
107/L% J8 HePh T 55 % LI 1) 46 40 FTE . 41
€ H LL40 /L% 5K H R %3 R A € 10 min, PBS
Mk, 5 g/L Triton X-1008% 520 min, PBSIEVL,
30 mL/L H,O, 0% &, 10 mL/LIEF 1112 i & 14
e S EPUR, 1 100t Al —Hi T
TEW, 4 CME LR EMANEW FEL DR
TAEW, 37°CHEdE, PBSHYE, DABRt, HAE

G, B PBSAUE— PN BRI A
E RN R O ST

1.2.2 RT-PCRZx#& M 4 F mieHpa mRNA
Ak BB YR k815 IR 48 hISW 1990
e, DATRIZolVAFZHUERNA, BLE AN )
6Ot B A B A R IR E B el e s )
U AT R N FE R
PR Gold Key# & ilPCREIY), L
514: 5-GTGATGAGGCAAGTATTCTTT
GGAGCA-3'; FiFE7%: 5-TTCTAAGACCTT
TGGGACCTCATGGAT-3", Bigy 18 i BLK &
327 bp, HHE RSB A YIRS S TR
HiaBackman S % A Rl WL SRR R T97°CAR
PE10 min/5UKi#%5 min, fNTaqlfl pL, JAPCR
POHEATAZIRY 4. TGRS0 94°C 90 s, 56°C
120 s, 72°C 60 s, 35N, 45K AT72°C 4E
10 min. RNV FEMLT o/ LELHEREEER fL Ik
JEAE U A3 B AT 3 B B 457 K&, LAIDV
(integrated density value){E AT & &5 #7.

1.2.3 Western blotik# M| 4 4 4m fiHpa % & &
im UL G JE Ak S R 3 S W 199041 Jia, i
UKTIYA () 207 2 1P 0 R 2 i, 2 B L9 T
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1 BHPMRATREBRIA (HC x 200). A: 28 (20, B: Z8840; C: [ A,

50 pL(A&EEAS0 pg) Tl 17100 g/L
5 TR T Jhe 58 i P VK, VLA R R TR AT 4 R
5 g/LIEIE WK B P AR e EBTR, AT 2 500
B Pt N\HpaZ s Pk, =M E 1 h, Yelsn
N BRI S AR H 2R BT R, E
i1 h, DABYWL 6, DLEE 1457 I IDVAEBEAT 1 &
T

1.2.4 X g0 B AU 4a i 8 A0 3ZH AN AR
EF T 1 S B, B RS VAT0 g/L L
] 32, 4°CORAT. PB S VLG I ALK A BE (PT)
Y, 5T, 4°CTUE 30 min, 300 H JE R g,
VAN PRI FE 1 X 10°/L, I 2C A BSR4
S HT R, R TES3IR.

1.2.5 “F- AR 50 T k. 92 BaAs i) 2m e, 56 1% 7% B RE A
32 40 M v A0 B A s, AR B A LU A RS
FEARF LSO A0 AR Ph T 24 4L AR, 5 21 40 o 4% 4
FlofL. FribRiE2-3 wk, 85780 HBLA IR
AL eI, 2005 FR. PBSIE VB S 4l
1 mLIAELS min, WG 0. K5I RUE T
BT VO T 5041 M v e b 5, 4%
AT B TE . B TE R (%) = sobEsl
[FET A 25X 100%

1.2.6 Transwell4z £ /s £ AR N 2 28 LR 92
a6 BIRIEH0.5 g/L Matrigel N LI i
20 pLffi T Transwellf2 28/ % Rk PR TUALIE (FL
8 um)ff EFIH, E37°C 30 minfli H 5 skt
JiZ. Transwell |5 5143551 i N C 9 A0 B8 1 %541
41100 uL (1X10*L), F=FIMA600 uLf i
HF L IMEDMEMESFREE, Ki9%24 hfa U,
PBSIHUE, M2 FRuEME 24N, K AR
I BT LT 25 B4 0 o] e 5 5 G 5% A
o, WAEE N WS G R 4l e . BEALTE
SN, THECREANET ) % 8 um ALK 4n
FROE. DA 25 40 M 1R A S 20 H R 3R 7 e 4

(K112 fiE
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2 REPMIEHpa MRNARIKERE. 1: DNAS T =
Marker; 2, 3: ?Efﬂ, 4,5: ?ﬁé’ﬂ, 6,7: [T X 2H.

SitFAE il &% MimeantSD
FoR, RHAGK:, P<0.05 48527 5 B3,
SPSS 10.08A 34T SE v 747

2 B8

2.1 %o JE LAALA M £ e tm RO T B KA 3414
Ji r 857 B A (A JURLIR Yo €, BN 5 2 4 i
B I FE MR, AR SCZ 40 i 3R s o 1 I 2
B VAR S A Uk 59, R IR R R 2 2 1)
JG A S ZE S (11, R R X H pa Kk R B30 6l
SW 199041 ffuJiT Z Flg 1A .

2.2 RT-PCR# £ 3 2w B I % BsmRNA £k 34
A ffiHpa mRNA (K45 5458 P BEK 4327 b,
B PR BT — 2 (K2), BRI HT Cy
M adl, wdl. LAY H4&A KE(IDV
{E), S XCALIRDG FA LA W S BRI, 22 e i
B (r =299, P =0.04<0.05), &4 55 #HA
He e 22 5, e X 4HHpa mRNA 1k 4% [ 41 1%
fi34.3%(3R1). W Jx SLHpa st IR G 4n i
Hpa mRNAKIX.

2.3 Western blotix# i 4 4« tm J AT £ B2 % & &
K 3Y140 M3 Hpatk FIRIA(E3), AR
PR R X Hpatk (1R IE W R JF%(e = 5.44, P =
0.00<0.01), 7% A £1K37.8%, ¥ A4 %

Wi £ BE
Uno et al M &ESH
4K AHpa cDNA
55 4 B BR 9%
FRAK, PR
% A ik Hpa#y i
BmAatRE, &
IWHpa &k B & &
mZ B A, @
H AR Stk A
) 4t A 5 A B e
fe oy % AR
Edovitsky et al*¥
H#4F A THpa
mRNA & 4& K K
#) L Hpatz B X
siRNAZ 41 2| i
BT, BiE
b 8 B AR, A
PLARFE e 04 2 e
#Hpafk ik R F
T, 125 Ae b
WA 2 F AR, 3
AN R R
A o 5 AR,
BN T
.
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CIGRE A & 1 EBPM\FRBMRNAREZEBRIENEDITELR
A B 0 AT & (IDV, mean +SD, n = 3)

By 3K B o ROSU R

BHBRETOH
FRE, 42 R IR L
B 2 B AL B 5T R
R 5% 4 o 37 ) AE
JA 6 B S ARGE.

| B3 E X3

KA R 38 aE AR 5k
Z B K B At R AR
JE eI HIAE R, K
B & 3] — F 7 )
MR g A K e it
BB IR, A
N FEAR A
W6 BRI M M

* SR RT-PCR Western blot
=BH 43.4+6.7 203.5+21.3
1 2 3 =EA 425+7.2 198.2 +15.4
JiSaNEE| 28.5+5.4° 126.5+12.1°
3 EPMEHpaEBRIAWestern blot@itt. 1: 25 4; .
L OERIE . 2. o Y °P<0.05, °P<0.01.
2: 78 #H; 3: W AL
A Debris 1B Debris C Debris
Aggregates Aggregates Aggregates
Dip GL Dip G1 Dip G1
Aoeg i DS E oS
6001 2000 p
5007 15001
. L 400 -
3 3 3
€ £ 300 £ 1000 1
=) =) 3
z = 200 =
500
1001
nd 0- 0 ‘ ‘ T ﬂ‘%a
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
Channels (FL2-A) Channels (FL2-A) Channels (FL2-A)
4 FEURRATNEREREROTER. A: SE4L B: SEHAL C AL
‘ VT ¢
A B =, G, B (s
' ' (NS ] s
SN -k
-~
b . oo 4 vE
Nt Ak :
” -,
L]

5 EEPIRNTEARTIEAZASCL (Gimsa x 200). A: Z3F4H; B: 234541 C: | 4.

M LATEZE 5 (3R 1), R R L Hpa ik R i G4
1 i Hpatk H R iX.

2.4 X fm R AU M fn R B R . R E
A\ S SCA S AN I T o5 Ee A 4y n) 36.3%
2.2%, 33.2%+2.1%H118.8% +2.5%, G, 3155 4
30.7%+3.2%, 39.8%+4.9%F166.0%+2.7%,
S 6 BT TR, SN Y Lh g B R AR (e =
9.10, P = 0.00<0.01), MG, 40 i Lb5) B 5 T+,
LA 3 22 5 (¢ = 14.60, P = 0.00<0.01), %
B SO =B R 4 )5, SW19904 fiDNA G
B T o 1R 4 i B A9 ) S o>, T 4 TG A
(4] 8 22, 3R S SUHpak DR B 4n
NIDNA G HhE 1 (114).

2.5 T TR, 5 B e e AL TETS AR AR 3
MM sEFR2 w84 B TR (Kl5), e LA
o B TV A B T i A 2 ) B 9,
2547 BT X (e = 8.74, P = 0.00<0.01), ¥ 4]

* 2 BRPMETEERRREZEDLR (mean = SD,
/RES)

pax’cl RREERE  =EERKR% FEEREE
TEH  308+4.4 61.6% 348+58
=HEEH  283+27 56.6% 294+56
RYE  122+28° 24.4% 13.0+£3.5°

°P<0.01 vs RE34H.

Lo 3 G 25 5 (362). W] X Hpa 3t [N #
BeBrARS W19904H a5 5 T2 Fi e 1, 4 o 14 G i
PEZ .

2.6 Transwell4Z: £ /)~ £ AR M| 2 20 BOAR 92 2 fE
1 3 AETranswell{Z 28/ N Hh24 hF 4
OB LR, B A o 4 B ki kb, 22 A
BFEEX(=17.19,P=0.00<0.01), & 4 55 %%
YL LB TE 2 51 (3R 2, 16). KW SUHpaKk R Y
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| PG X4

B 6 FERMBIAIMBZREES (Gimsa x 200). A: 2514, B: 2534 C: [ WAL

FAESW 199040 AR 4 M7 28 HE 7.

3 e
R g e T AR R R N AR ) A A 2R M
REAR Gk = e ek, By R A RS, ATRTR 2 I
ZJE ], FARVIBRFLCA20% 47, RIS a’k
TEHANRN5%, 2P0 e 22 1) A S g 2
D00 iR ) 0 i 3 Ak A B A R TR YL
SR AEAE I 32 22 R R RV B s 1 25 5 v
IT 13 BIA W R 5835, AR 917 IR IT RO A AN
WL B IR A R R BT HLE, L
BB V6 SR B ST R G, R
B R R T MR R A R —
NI 2 D BRI IESE L R, AL 40 M A1 )
B IR AR K DA K ) J) [ 21 2 R AR 28 Rt Ak A
R a5 — AR, Fb R 0 i ) o8 e 1 e A
0 it A/ B 5T e fip 2 b R T R IR, HAT G
P25 9o 2 s 3 RN 1) 201 B e AN 2.
Hpaje — i B-D-i %5 B £ R N DI, fhGes
ZLAARH SOEE, 5 T AR A £h 240 Jf &0 ik JoR s i e
2RI e B 2 e, A bR A IR L R RS i
Jo I T i R v e o AR Y. Hpa St N
ST NGt 4k4q21.3, HVIiodavsky, Hulett ef a/
T19994F 73 25 H we . B LM i H pafid 3 g 42
ZRERS HLEIATY: (D)F#RHSPG, WA
AR 2R 1 B b ()02 e 8 AL i, BRI T
PRz 4 it DA A= 2 7 AR I A A ) e b R
TG AL T HS 4545 1 22 ol A A PR (n i e e
pa R O N v R R I 5 o i P B e W 7
IR LS TR G (3)71 34t X ECM & BMIT) &
B, 5 S 20 T 7 5 5 b F 4 L A e B ML B
93 B R A Az N LS (4)HSPGR&iR ) =
A HIHS F B R HS I 52 AR CD44v3, K& Hi 4 il
WILFAE =, AT i J8g 4 it i) 37 0 5 e 4%
(5)HSPGEFAA 5 1749y rl A5 A%, 1) Tk T 4
JL, M5 RS S e A, (LB IR e RS . SR
W, JH 25 R 2 MR R 28 A SIS Al
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R, R AN AR RE RO B R RERK

PEAHE OB pR, AR ACT sy, Th R AE bR )
AL, BRI, AATHENHpan] 582 it /8 46
WA AL P S (KT HT $R 45 12—, Hpan] Bk

FI R s SURZ %ot g 3R A7 R SCHE BRIV T 2
T LA SR I — T ya o7 I8 (B e R, LR
R FH e SORZ 1 5 A0 O TR BBE DAL= 49 b
TE B — Tl ke 10 DR 4 5 40, 1 B S B 5
JICT- B 7 5 R (%) S 204, BELT 41 i o S
155 B T, 2 140 IR AE 3 20 4 3055 5 40 i o
T, LR a7 IR it 5 6. S SRR TR S
B N AZSEAE PR R R R R R AR TG
—FPEO LR SE R L bUm AR AR K
T R I ARFE AR, Ak, B X HpaFt N i)
R AL ST S 7o e (0 A K R 7% A7 R e
MAmsE R, RAE SR =B, HE PR
Hi% N5t Uno er al™ W T4 4K NHpa
cDNAJTHN I S SRS EERAR, 0 S S 25
S R IEHpal I IR A futk G, RIHpaXEH
(R I5 52 23, 117 HHpa e IR 35 AU AE AR
A0 i A0 R e T, A AR A T
9% 41 D 16) i 5547 1. Edovitsky et a/® s TR AE
F THpa mRNAFHESIR 1Pt HpatZ i 5 siRNA
A B PR B, TR R BOCTLIR R . R
ECL R0 1 £ 28000 A R v, A Ah S0 R A
PIt 4 AkHpadRik /K1 N I, 1228 T3 RIFL T )
2 BRAR, BWAER N S S IR L 53 A ek
b, R R I R B

BT 50 5% I Jeg 4 334 5 R4 22 8 ) 16 T vk
A K g ani R AT a0 v B
B AAAME 2R S A, I X L S 5 W] DA
XoF 98 4 B ) 1 5 N4 28 8 ) 3EAT SR A A BT
BUBA RN 22 e J) 5 Al AR AN AR A7 AR D i, %
PERERE &, AP B R A AP JRAT TR i sk
0 e G S SUN H 25 Tl 555 AT 149 N T e v 2 5 4
RS W1990, i 40 i 5 3015 #r . 40 g s e B

BB LB
@ % #i(heparan
sulfate proteogly-
cans, HSPG): &
—Fr & B R R
BRIRACS M, A
HE 3h 4 Fo A A
B 4 4 R 4 e sh
JX 7 (extracellular
matrix, ECM)#=
R (basement
membrane, BM)
M ERRZ—,
it 55 g fe R\ K
ECM ¥ 4 7 Mo
TFEE BWTa
Mk &, ZECM
REFIZ K
ah, LM R
A Y R A 2 I
BWEE LT E
RAEE Ty
M.
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W@ 5 #M
AW R ST #E
By K R 4 3 R R
% 4m 6L )5 i@ i RT-
PCR, Western blot
Fo S, 5 4B AL 5 H)
ZmRNA. &9
B tm e K T A )
B F Bl AR 64 B
%, Fit—Fid
i$ PR R A
Transwell#2 & 4
B 4m e 3
7B ZE R 4
%, B ATiE T
K 28 e R Al 2m
JAGE LT & N
W #k — KA A
R R AULH], A BT
o) F RN AL R B
FAT . RRZAL
AT, it kit
BRES TR
R eIt b A A
JAALH.

FRCSZHS  RAIME 28 S ST R ST B A A
F Tk JU A 4 e 1 Ak A1 38 B AN AR 28 3 1 s
SRR IR, P [ CHpa LR (1 41 il ve B T 1k
. TR RZE. Transwell{g 28/ = 28 [ 41
6 5030 Y b A nT R A AR 40 iR 38R 4 i i B
AL TDNAG B 040 i B 2 ose b, 45 T
G4 i) B % iR R R B e X Hpakt:
ATt G B S A0 T 0 g 400 ) 38 0 5 42 22 e
71, B R SUHpa SE R IR 767 R IR RISt
A1 — 2 R S AL A Western blotfe
P B 7 AR K By HIRT-PCRTVETE
mRNAZK FAGI T s 4 R Hpalfy ik, 45
ORI e T SCHRE DAL T e S W 1990 4
HpaiK ik ] Bt AL AR, Bon R XHpaKE A
XFSW 199041 it % iIAHpaf 4 s I/, $&
I R SUH p a 5 DR e i i g 335 96 R4S 22 1) 231 L
T BE A2 HAESE D B S AT SRR TR
(2325, DT e 4% J i 4 o 10 A4 K J 41, il
i 20 PR 5 R A2 2%, R X P AR B v 7 a2k
— RN T.
B F_FERFHHERELERFOH
AR LR R HAR . TR BRILAR AR o 5
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