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[ E] H 1 YR 4 25 i heparanase , HPSE VR X EAZFH R antisense oligodeoxynucleotide , ASODN VX A dEE AS49
ARG R T R . JTTE s AR HPSE S5 ASODN( HPSE-ASODN ), g FifA A S45Yx A549 4l il . West-
ern blotting #: A549 i ifirh HPSE 25 FHIN3RA . R 9200 AR 22 500 K I HPSE-ASODN XF A549 4 g &5t Al {2 22 i s ma,
Hoecht 3222 Y@ A HPSE-ASODN X A549 ZHMIJE T-HuSE . 45 W« 55 %k R 41 A0S B PR 28 4 HE , HPSE-ASODN %% 4 F i
AS549 ififih HPSE 25 H YR IA , H R ZMH] AS549 400 0) R IR 28( P <0.01 ); HPSE-ASODN B YL AT 553 A549 A1 JH T,
AT e W 2 T AT Y A RS AR (44.7 £18.9)% vs (1.2 +3.3)% (5.8 £20.1)% ,P <0.01 ], %518 : HPSE-ASODN
BE T IRITE A549 4 fifih HPSE 25 I 3RIA 6] AS49 40l BE FNiR 28, 5 AT,
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Effect of heparanase antisense oligodeoxynucleotide on adhesion, invasion and

apoptosis of lung cancer A549 cells
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Surgery, Jinan Central Hospital Affiliated to Shandong University, Ji’ nan 250013, Shandong, China; 2. Department of
Thoracic Surgery, Qilu Hospital of Shandong University, Ji’ nan 250012, Shandong, China )

[ Abstract ] Objective: To study the effects of heparanase antisense oligodeoxynucleotide ( HPSE-ASODN ) on adhe-
sion, invasion and apoptosis of human lung cancer A549 cells. Methods: HPSE specific ASODN was designed, synthe-
sized, and transfected into A549 cells by lipofectin assay. HPSE protein expression was detected by Western blotting anal-
ysis in A549 cells, and the effects of HPSE-ASODN on adhesion and invasion of A549 cells were measured by adhesion
and invasion assays, respectively. Hoechst 3222 staining was used to detect the effect of HPSE-ASODN on apoptosis of
A549 cells. Results: Compared with control and lipofectin, HPSE-ASODN transfection inhibited HPSE protein expres-
sion, adhesion and invasion of A549 cells ( P <0.01 ). HPSE-ASODN transfection induced apoptosis of A549 cells, with
the apoptotic rate being significantly higher than those in the control and lipofectin groups ([ 44.7 +18.9 1% wvs [ 1.2
3.31%,[5.8+20.1]%, P<0.01 ). Conclusion: HPSE-ASODN can inhibit HPSE protein expression, adhesion and
invasion in lung cancer A549 cells; it can also induce the apoptosis of lung cancer A549 cells.
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LT Z B heparanase , HPSE )J&124 A 11 & B
FIRY W — RE A 56 At 200 JH &7 ke o T I B A PR 2 T T
#( heparan sulfate , HS )% , X B 40 it 5942 28 Fn
R AR EAE 2. HPSE 18 2 FUBE e v 45
S E S RN SRR bl o I 2 2T IR [k LY AR
iR AL GEIR T 7 AL S TR 7 AARST , T
TS W B IR, B2 29 80% B B Bk &
FARMLZ:, H B AT AT A RORAL, BRI R, &
JRHTRITERY 7 SR A5 14 © M i a i RG34
TR SRR A AT AR & AR R A — T
AR AR Rl B ) S B A S A o R R PR
R38BT HPSE BEPH ) g B CAZ R IR Al i)
e A RS, R R AR S R
A HPSE N #EHR ot AT iR S SCEREDRRAY 7 (1 T A7k, A
W5 K F HPSE Jz X 4% # BZ( HPSE antisense oli-
godeoxynucleotide , HPSE-ASODN ) %% 4t A Jiili & A549
MM, WA AS49 ZH AR AR FNR T2 o

1 #MR5EFZ*

1.1 ki

NIHFEANE R AS49 W H H BRBE I 16 40 j BT,
K2 T 8 10% /N 1035 B9 RPMI 1640 35 37 3
HRYE HPSE 3% K JF % ( GenBank accession number:
AF155510 )% H AN T HPSE mRNA #2145 64 X 11
ASODN J¥ %1, ¥ 5 & 5'-GGCTTCGAGCGCAG-
CAGCAL-3", i LA TAEY) TR Al A R 4k,
FFA7 W AC B W2 b A& i, [ B LA FITC 4% id HPSE-
ASODN A i i 3
1.2 HPSE-ASODN # % A549 2 fit,

K HIBA B g B4 Lipofectin /5 %% 4 HPSE-
ASODN. ¥t A549 448 T 6 Lk, K HR 2 Y
70% 555, IR AATC IV RPMI 1640 5236 41 iy 2
K. % HPSE-ASODN ¥ T 100 pl JC il i§ RPMI
1640 H, 55 B 10 pl Lipofectin i F 90 wl T 8% A4 G
IML3E RPMI 1640 H, 7351 # 2 I 30 min J5 45 W &
FIRA,ZEFHE 15 min, LA 800 pl JLIfL i RPMI
1640 7% B Lipofectin-HPSE-ASODN Ji , # i T A549
A b A IHTAE 2,37 °CL5% CO, BEAEIEE 6 h.
1.3 Z:W 534 m HPSE-ASODN % A549 2 it %6
M 9 3% vy

S A3 A AL e ok BEZH R B R 2L AU B 5
&, A Ji HPSE-ASODN )l HPSE-ASODN ZH( % Yehif
TG F AN HPSE-ASODN ). 96 fLAk Al Matrigel
5 we BB ,2% BSA B, FFLIMA S x 100 4
AN[E AL FR Y AS49 4L, 53] F 30 .60 .90 120 min

SIS ] 5 57 2 RE SR, PBS WP PERR 25 A< 2 B 9 40 B
LA MTT 20 wl, PLR TEILIE RPMI 1640 200 pl,
PEF 4 h; g LI i DMSO 200 pl %% 10 min,
H 2 AR 570 nm WM& FLOCE B D). 4HHfLEE
MR % ) =( SLHA Dy / M ELH Dy, ) x 100% o 4
Hix 6 MEAL, LIEL 3 K,

1.4 424 534 HPSE-ASODN 2+ A549 4 fitiz
- SRR A

KA BD A ] 24 FLEL B /N, R E [ E
FEFLAE A 8 o, U8 FEL A4 L 5 117G 400 A A/ 35 o o
. UYL I Ak S 15 55 24 h BY AS49 4, LA If
7 RPMI 1640 5% 2 x 10°/ml BA 40 it 2 9% , B 200
Wl A LZEN, FEHNMA 500 wl &A 10% /MM
L35 B RPMI 1640, 557 48 h 5 B, DIARZE /N1
IR DB B 1 2 T A 4 A, 42 2% 31 T 5 T A 400 L L PR
i E( H-E Q8 ), 78 400 5088 T BEHLE 6 LT
THEUA R, A SRR R 22 40 MU EL
1.5 Western blotting #%) A549 #a g ¥ HPSE %& &
EOF &3

R 1 x 10° AS49 21, PBS &k, A T4
U ZE IR, VKIS 20 min, B0( 11 180 x g ), B3k
AT E A ERE. LL40 pl( 64 pg) Bl FFE, 10%
SDS-PAGE 7385, 5#: %4 2 NC Jii,4 C £ M85, in A
1: 2505 B 19 S it N HPSE £ v bifhk, IR & 2
h, TBST ¥ 3 I, in A BRAR o S AL P pr i L F bt e
ZHi(1:2 000 )iEE 2 h, TBST ¥k 3 K, I ECL fb2#
RICH, X Ze g =t , w5 . iR
BEIE AGA AR , H Quantity Oned. 4.0 BAF3H7 -
1.6 Hoecht 3222 8 T # M| 4%, #] & # M HPSE-
ASODN »t+ A549 % fit 8 =44 %

PRAE LT TR I8 Hoecht 3222 P8 T4 R ) & U
BB T 7RSO 3R A S A e X A% B 1k
R A 346 nm, &SI 460 nm. S BIELS 4~
TGS, THEH TR AR, BOT-E SRR TR
TEEE 3K
1.7 %itzanm

LA v + 5 R, R H SPSS Versionl3. 0 #f
A1, PIREAR ] 3455 LU AT ST FEAS ¢ K, 2 HEAR
] FLAA T B 2 22 00T, P <0.05 3 P <0.01 K
ERAGE L

2 5 R

2.1 HPSE-ASODN #£ % il A549 Zm e, HPSE %
B # ik
LRATRCE 1) B, SR QAR Tk 4



+ 402 -

rp [ R A iRy 27,2011 4E 8 H,18(4)

ZHAHEE , HPSE-ASODN #H A549 #iffirh HPSE 45 4%
KB R F%( 0. 14 £0. 01 vs 0. 49 0. 03,
0.47 £0.01,P <0.01 ), Mi A FE YL Ll FIg o R 41 =
B8] LA T 22 57+ P >0.05 ).

o

E 1 HPSE-ASODN # £ TE A549 415a
® HPSE ZE BRI
Fig.1 HPSE-ASODN transfection inhibited HPSE
protein expression in A549 cells
1: Control; 2: Lipofect; 3: HPSE-ASODN

2.2 HPSE-ASODN # % 3p4] AS549 2m e 6
FhBF S0 50 245 SR B, Bl A B[R] ) 48 K, HPSE-

ASODN #% YL 2l A549 41 it i 285 B 8 1 388 fin 5 45 A TF)

i 1] 25 HPSE-ASODN ZH A549 4 fits B B 5 s R s

2NN BT AR 1 B B B AIRC P < 0. 01 ), i AR FE Y4l
R BT TC 22 7 P >0.05,58 1 ),
2.3 HPSE-ASODN #% 3 3] A549 2mAe 6913 2
REBLE 4R (K 2) %R, 48 h B HPSE-
ASODN $6 U2l A549 427285000 BT AR FE e dl
IR FARZH(58.6 £9.2 vs 132.5 £15.6.129.7 +
16.1,P <0.01 ), K5 Y4 MR A 1] He s 22 57
TG it#E X (P >0.05), itk W, HPSE-
ASODN ] A549 4 iASMZ 28 RE ST -
2.4 HPSE-ASODN #: Z 4%t A549 2oy A
7% 48 h, HPSE-ASODN #1343 A549 40L&
I T R T AR, Y BB R U AR
pYRURLAR AR BURE M SRR AR A A
JAT/MA 3R & 3 ). HPSE-ASODN #5742 A549
MG T (44,7 +18.9 )% , B i 5 T AR A Y
(1.2 £3.3 )% MR FIALR(S5.8 £20. 1 )%
(¥3P<0.01), Z55 1], HPSE-ASODN #% e n] fi¢
HE A549 4RI T,

&1 HPSE-ASODN ¥ -I A549 20 B HI R Bt
Tab.1 HPSE-ASODN transfection inhibited adhesion of A549 cells

Group 30 min 60 min 90 min 120 min
Control 0.33+0.03 0.57 +£0.02 0.78 +£0.03 0.95+0.03
Lipofect 0.28 +£0.02 0.58 +£0.03 0.79 £0.02 0.94 +0.02
HPSE-ASODN 0.14 +0.01"" 0.28 £0.02" " 0.43+0.02"" 0.67 £0.01""
" *P <0.01 vs control or lipofect group
AYFE R
}#“ L 3 #
P I‘. Er s el
i ey WA 10 0 B FE A (L AE I P A R
-ei-;r‘ifﬁ' g i ; 0, 7638 PR A 99k T S I 0 3 0 9 1 55—

E 2 HPSE-ASODN %4l A549
MR EREN( %400 )
Fig.2 HPSE-ASODN transfection inhibited
invasive ability of A549 cells( x400 )
A: Control; B: Lipofect; C: HPSE-ASODN

A iL

B3 HPSE-ASODN #{Z i A549 HHAHIET( x400 )
Fig.3 HPSE-ASODN transfection promoted
apoptosis of A549 cells( x400 )

A: HPSE-ASODN; B: Control; C: Lipofect

Ao HATA NG YT 7 5097 A A g BRAR, & 8
FRGIT L C TR . BEE > TEY BRI A
Wi im0 A S B 43 1 1Y B RR T o R AF I
Sto VL HPSE JENHSARUEAT 19 S SR RRIAYT IE
BRI IA BRI TE RS o TR A0 A 28 e B 2 i s
BEVRIT RS T 0 B AEaxX — A v
J68 A I oF 448 i A1 3 5 ( extracellular matrix, ECM ) Al
FJRME( basement membrane , BM ) 12 2285 38 DA M
AR AR AT B P A S SRR IR L BRRR £
HFZE 1 B ( heparan sulfate proglycan, HSPG ) J&
ECM 1 BM (¥ 2450 o, i — %0 AR
A5 2 I R HS MR AL . HS 4% 8 i
FFER 254 L 5 ECM Il BM 254, JE U242 A 1 1)
by o,
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HPSE 21 Py M — [ fit HSPG 1Y , 75 i 8 1) 4=
FREER R T R A EEAEM, UL HPSE J: Kk
BUBR Y S AT BRYATT ORI A RIS F o [ X
Rt R o il H AN, 5 H A9 FE ) mRNA A9 %R
FEFIN R SAELE A TR DNA-RNA 244 WUEE , 1% 5
PUTRPE RNA [ 7 i XF mRNA £ R A7 7K i, IF i it
23[RV B S AH) mRNA 858050 T 53 sk 1A i
BRI SR RIAI I F A

ABFFEE % HPSE mRNA A 06 00 X %14
Ji. HPSE-ASODN , 3 13 7 1 195 R T4 A T 1 i FL AR
PRI Bl % BE J1 . HPSE-ASODN W] 38 3 #% 5h ™ #L
FIEN B RS2 AR A 5 1) B 1 F E A A, PH S 7
JEAAAE—5E Fe I N BE H R HPSE-ASODN 4 17 L fif
i HPSE-ASODN B % ¥ 3 o 2 Jifd i, 3% /=5 4% YL 3L
R I F B S0 RN 4R 28 55 5 & L, HPSE-ASODN
A AR R AS49 41 it Y Bk B AN R 28, TR B
Western blotting & ¥, HPSE-ASODN #% 4L fig 4% B &
FFAK AS49 ZHfEH HPSE B H B #E . EIMF L0
5 Y EE, 3] HPSE 25 (1 8935 Mg ik i, wl
Vol 2% e A L A R R 28 . D R S5 R B, HPSE
Z 5 it A549 ZHHE A RERT AR 22, #78 HPSE 7 [E
R PR 2 I DR R Y7 A A 0

9 ERIT HPSE-ASODN il e /6 FH B9 ML, A=
SEIG R FH Hoecht 3222 Jeff 3k W %X HPSE-ASODN X
AS549 4 I T B RZ . 5 R B Y 20 4 i AH L,
HPSE-ASODN #43% f) A549 20 g H B 4 B &5 () 1)
T-. AR 'FW], HPSE-ASODN AW i JH -
WAL P53 RIS, TP T I HI LN Bel-2 1Y
IR E TR T K, 5T AS49 g iR T R]
HEJE HPSE-ASODN 17l i 48 i AF K AL =2 — o

K2 ,HPSE-ASODN fig T I fili #88 AS549 41 g
HPSE 45 897635, 1M1 A549 41 i 4 %6 i Fi4= 22
FEE AN T, A B IR YT W —RB T ik
LA B0 I R R A5 o

[ & % X ]

[1] Vlodavsky 1, Friedmann Y, Elkin M, et al. Mammalian hepara-
nase: Genecloning, expression and function in tumor progression
and metastasis [ J . Nat Med, 1999, 5(7 ): 793-802.

(2] Biish, 2507, KEE, 45 CMWBEIT2EMEXS U1 S0 40 M (222 Fn gl f
R [ ) ). B R A iR T A% L 2010, 1706 ): 639-643.

[3] Shafat I, Pode D, Peretz T, et al. Clinical significance of urine

heparanase in bladder cancer progression [ J ]. Neoplasia, 2008,

10( 2 ): 125-130.

[4] Cohen E, Doweck I, Naroditsky I, et al. Heparanase is overex-
pressed in lung cancer and correlates inversely with patient survival
[J]. Cancer, 2008, 113(5): 1004-1011.

[5] Roy M, Marchetti D. Cell surface heparan sulfate released by
heparanase promotes melanoma cell migration and angiogenesis
[J1. J Cell Biochem, 2009, 106( 2 ): 200-209.

Lol HIE, XIWEH), TREL MEALUP QWM RIS M8 A B
ARHEF-CRERIA L] PSR, 2004, 42(16): 976-
979.

(7] EEM. SRR MBRS B [T ] hAegi A
MEE 24, 2007, 30( 2 ): 83-85.

[8] Tamm I, Dérken B, Hartmann G. Antisense therapy in oncology :
New hope for an old idea [ J ]? Lancet, 2001, 358( 9280 ): 489-
497.

[9] Roy M, Reiland J, Murry BP, et al. Antisense-mediated suppres-
sion of heparanase gene inhibits melanoma cell invasion [ J ]. Neo-
plasia, 2005, 7( 3 ): 253-262.

[ 10 ] Uno F, Fujiwara T, Takata Y, et al. Antisense-mediated suppres-
sion of human heparanase gene expression inhibits pleural dissemi-
nation of human cancer cells [ J ]. Cancer Res, 2001, 61( 21 ):
7855-7860.

[ 11 ] Science news staff. Break through of the year. The runners-up
[ J]. Science, 2009, 326( 5960 ): 1600-1607.

[ 12 ] Steeg PS. Tumor metastasis: Mechanistic insights and clinical chal-
lenges [ 1. Nat Med, 2006, 12( 8 ): 895-904.

[13] Nyberg P, Salo T, Kalluri R. Tumor microenvironment and angio-
genesis [ J]. Front Biosci, 2008, 13( 1 ): 6537-6553.

[ 14 ] Paschos KA, Canovas D, Bird NC. Enzymatic function of multiple
origins regulates the progression of colorectal cancer and the devel-
opment of metastases [ J ]. Hippokratia, 2009,13( 1 ): 23-31.

[ 15 ] Raman K, Kuberan B. Chemical tumor biology of heparan sulfate
proteoglycans [ J ]. Curr Chem Biol, 2010, 4( 1 ): 20-31.

[ 16 ] b [ A RILAE R HOR AL 2 2 R R 2009 HE LY
PR EME T M ). Jest: Bl it 2010.

(17 Ik, S AR BAR B o [0 ] 3 A B 22 B o i,
2010, 26( 2 ): 46-48.

[18 ] BV, KRG 20 4[] PEAY TRIEE, 2010, 30
(9): 124-129.

[ 19 ] Nasser NJ, Avivi A, Shafat I, et al. Alternatively spliced Spalax
heparanase inhibits extracellular matrix degradation, tumor growth,
and metastasis [ ] ]. Proc Natl Acad Sci U S A, 2009, 106( 7 ):
2253-2258.

[20 JVEERSC, FIR, BAE, % BRI LERTRE S
BRATHE TR S SE [ 1] AR SFA2#4H, 2005, 43(6):
520-524.

[ KFEH] 2011 -04-15 [fEEIEH#] 2011 -06 - 10

[AxHmig] £ =



