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VEGFR-3 siRNA Xt N\ &g M Zh it hfEZE a0 & /£ R

T fEmT, R ' GEE (] R T PO ER S A, AL HRER 0560025 2. HRER T s E R ICU
7 HRER 056002 )

[ Z]1 HI: 5T VECFR-3 X AL M 4o b 1 AR 22 M i ma . 7705 M i) VEGFR-3 JEIH siRNA( small
interfering RNA )FIAEAM  FE P N 45 9% LoVo 41, 272 & RT-PCR Ml Western blotting # 4% Je {5 LoVo 41 VEGFR-3
mRNA FIZE 1R IA ARk , S50 -Fob B S 5040000 40 f 5% % S (9 286 BRI 7, 4000 0 =2 288 SIS0 4G DN 2 % J e g 40 L 42 208 P 1) I 28
g5 s MR VEGFR-3 35D siRNA 3 52K LI M 22, RT-PCR #:I%4 Y2 siRNA J5 LoVo 4l VEGFR-3 mRNA #ik7K 14
i ; Western blotting KiM%#4 4t siRNA J& 72 h LoVo ZHJfl VEGFR-3 & [ 35 F R, HZGAMXFE H( 1.26 +0. 19 )FFZE( 0.39 +
0.12 ) P<0.05). %% 4% siRNA 72 h J5 LoVo ZHMEAZEFRE 7 & N FEL (0.626 £0.047 Jus (0.407 £0.029 ), P <0.05 ];LoVo
YT ZE AT I 6. 38 +3.25 B A TF25 1% HALH( 24. 82 3. 44 ) K SERT RZ1( 23.58 £3.73 ) (P <0.05 ). 4518 :siR-
NA fERETE LoVo 4UMIFF 51 % RNA TR, F M VEGFR-3 3 (235, FE M H LoVo 40 ZEEHAE 1 R 284k .

[ X818 ] RNA T 008 N A K T2 R-3( VEGFR-3 ) ; 45 A 41 ; Zh Bt aE 71 s (R28/E
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Inhibitory effect of VEGFR-3-targeted siRNA against adherence and invasion of
human colon cancer cells

JIA Ru-jiang', HOU Li-yan’, LIU Qi'", FENG Yun-zhang'( 1. The Second Department of Surgery, The Center Hospital
of Handan, Handan 056001, Hebei, China; 2. ICU, The Center Hospital of Handan, Handan 056001, Hebei, China )

[ Abstract ] Objective:To construct a small interfering RNA ( siRNA ) expression vector ( psiRNA-VEGFR-3 ) targeting
vascular endothelial growth factor receptor 3 ( VEGFR-3 ) and to investigate the effects of VEGFR-3 siRNA on the adher-
ence and invasion of human colon cancer cells. Methods: A siRNA expression vector ( psiRNA-VEGFR-3 ) targeting
VEGFR-3 were constructed and was used to transfect LoVo cells via lipofectamine 2000. The mRNA and protein expression
of VEGFR-3 were examined after transfection by reverse transcriptase polymerase chain reaction ( RT-PCR ) and Western
blotting, respectively. The tumor adhesion ability was detected by cell-matrix adhesion experiment and the invasion ability
of tumor cells was evaluated by millicell chamber model. Results: The VEGFR-3 siRNA expression vector was successful-
ly constructed. The expression of VEGFR-3 mRNA and protein was inhibited after psiRNA-VEGFR-3 transfection. Seven-
ty-two hours after psiRNA-VEGFR-3 transfection, Western blotting assay showed that the expression of VEGFR-3 protein
was decreased from ( 1.26 £0.19 ) t0 (0.39 +0. 12 )( P <0.05 ), the adhesion ability of LoVo cells was also significant-
ly decreased compared with the untransfected group and negative control group ( 0.407 +0. 029 vs 0. 626 +0.047,0. 621
+0.068, P <0.01 ). The invasion assay demonstrated that the number of LoVo cells penetrating the membrane in the
transfection group was significantly lower than those in the untransfected and negative control group ( 6.38 +3.25 vs 24. 82
+3.44,23.58 +3.73, P <0.05). Conclusion: The siRNA of VEGFR-3 gene can effectively inhibit the mRNA and
protein expression of VEGFR-3 in LoVo cells, therefore restraining the adhesion and invasion ability of LoVo cells.

[ Key words ]| RNA interference; vascular endothelial growth factor receptor-3 ( VEGFR-3 ); colon cancer cell; adhe-
sion ability; invasion ability
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RNA F#( RNA interference, RNAi )& Hi /M
F+H RNA( small interfering RNA, siRNA )/~ 5 )
— M gEAL AR R4 B A B, B RS R S T AT
G SRS B OB . RNAL B RRGE R
S A EE AR LR AE TR A IR ORSEL A RNAT £2
ARTE SR I ST b e B BLA R PR S I N B
H K R F 32 -3 ( vascular endothelial growth factor
receptor-3, VEGFR-3 ))& T 2 R I I 52 R ZK %, /2
JRCRIR LA PN B A ) e e AR R, T S
HE A VEGF-C . VEGF-D 454 J5 , fie i ik 2 Py B2 4
LAY SEFE oAk, 5 I L A8 AR i, 12 2 i 4 L )
RPN L . A SR AL 2 HE 1] VEGFR-3 Ji
sIRNA IR EAR , FF 3R X — B 75 REAE A4
AR LoVo 451 % RNAL R0, WAL H X
55 iR A0 M G BT RE ) AV 2R BE I AR

1 HRE5HE

1.1 ##

N5 W J LoVo 40 M BE. /N BROBL £F 4 46
NIH3T3 4 ik g [ b R B bV 40 i A P Ak o
JJt. pSUPER JSuAE it faf 2% ST K 2% = 4 vty A 23k
{24 22 Yvonne D Krom #(#ZH M4, DH5a KIHF A
Hind T F1 Bgl 11 BR i1 N UJ . TADNA 3% £2§ . Taq
DNA & . RNA Extraction Kit %) [ TaKaRa 2\ &)
D), RN R L B A B A T At 9] &
W [ 132k T4 &), RPMI 1640 1535 W H Gibeo
N AR IS WA E AN DU 253 A W AR
7L 8 K Lipofectarmine 2000 M) [ 3% [# Invitrogen
/N, TaKaRa One Step RNA PCR Kit 4 H TaKaRa
AR ED), fdi N VEGFR-3 Z ek  FHith
AR bME PN Sigma 23 B 77, BRPTA B-actin
Pk HRP A1 E Bt BBTIK 1gG2 h Caltag 28 W] 7=
fir, SABC \DAB {2 24358 751 5 35 Ay i {40 )
it , Matrigel i BD 23 &) 72 i
1.2 VEGFR-3 siRNA % :i& # ka9 # 3

( 1 )VEGFR-3 % [H S£ A% HF B4 015 12 2R I SC
mkl 2 |4 38 A 2L ¥ 51 5° CGGGAGGTGTGTAT-
AGATG3 ' VERHFH . S35 1 AT T i & e 25+ 4
BE RNA B9XTRRPH1, 1P 30100 19 AR 5 7
G I L SRR ] (R AN ], DA AE A B P X i
4. FEAZTRRIT Y h s LY TR 1 )ARA
Rl A . (2 )siRNA FEA 3 M 14 1 £ - 22 B SCRR] 2
My H 40 5ok pSU-siRNA H1 B 1 %F B8 Jif ki pSU-
SCR.

1.3 LoVo & Led 3% R B 4% 4

LoVo IR FH % 100 ml/L #4248 L35 1) RP-
MI 1640 ¥ 377 T 37 °C 5% CO, B NES %, 4 3
d TP R, AR N 2.5 o/L RS TN 1k A%
o B R AT xR KA LA 1 x 10°
/LR T 6 FLIE SR, S 40 i Al A ik 80% ~
90% K}, 5 Lipofectamine2000 fifi F 156 B 45 #4754
Yeo SEBGARULE 3 4H.(1)%S FAXT IR R AT ]
Ab PRI K R i 5 ( 2 )% g% SCR 41, AEFRe 51 % iR
21 ;( 3 )siRNA 41, 55 4 J5 TR [A B ] ek 4 i, i
TTRA R S3E5.
1.4 RT-PCR #ml#: % )& LoVo @0t VEGFR-3 #1 %
kR

TG 24 48 72 .96 120 h &, IR 44000 1
x 10° />, #% TRIzol [WHAEULIAFEICE RNA , #¢ J f%
SR B A T VR AR AT BRE DNA, DL IR H
PCR il VEGFR-3 B3R ik. VEGFR-3 L5149 5
AGCCATTCATCAACAAGCCT3', F % 5l % 5
GGCAACAGCTGGATGTCATA 3'( #7314 Bt K Ny
298 bp ) ; N2 M B-actin 1 1iF 5% 5’ CCAAGGC-
CAACCGCGAGAAGATGAC3', T UiF51# 5" AGGG-
TACATGGTGGTGCCGCCAGAC3'( 41 H Bt K BE Hy
587 bp ),PCR 5| ¥ ¥ th $E B A= W) T#E( Eifg ) A IR
ANEE . TGP 2 15 o/ L B i B e L vk,
YLN-2000 # B RLR 53 1 22 58 M 5E & 2% 1 6% B
{HC D), B M E 10 K
1.5 Western blotting # LoVo %8 i, VEGFR-3 %%
G k0 AL

3L Y 72 h 5 45 440, VK PBS TR TE 2
U, S EIIA 500 wl/ FLAY#ZZ v, #7830 min, Y
LEYA 4 °C,12 000 x g 5.0 10 min, B F 155 5 B
SEWEME BB AWE., S0 pg HEAMHLT 7.5%
SDS- 2 PN M T Jie 556 J5¢ FL DK, 1 T % 2 ARG 37 Jot
bR S Y bRiC, U1 UM X4y 1 B AE 120 000 ~
215 00071 36 000 ~47 000 = [A] FEEIEE , HL 5 7% 28 it
FRETHEZ N 1, 5% BRR W Ry B . 8 1 120 000
~215 000 Z [A] 5K [ A 1 R 27 4 2 B i A 1: 100 #
BRI %Pi A VEGFR-3( 180 000 )£ FeFEHiiA, 1: 200
TR0 FPi e A Y R bR ic U iR Rl SABC W8 7 5%
F:36 000 ~47 000 Z [H] 25 [ B 1 2 21 4 25 A
1: 40075 B 1Y BB B-actin( 42 000 )HiHA . 1: 2000
T BER) HRP Anic E 0T BRPTIR , Ve DAB {4,
1.6 X JR-FEM 23645 VEGFR-3 siRNA %F LoVo
2m L Z5 T 58 77 649 % v

PATC IR RPMI 1640 15 3% W& F B¢ Matrigel &
100 pe/L, #% 50 wl/fLINA 96 FLANMEE AR, & T



BT, 4. VEGFR-3 siRNA % A%
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A B KT, I FHTRTHE 100 /LI A TG 1L 1
RPMI 1640 ¥5553, ZEIREHE 90 min J5 IR 4 L)
BR KL BB Matrigel o YL )E 72 h 045 4140
il £ AN 3 x 107 A/L 4 i B, #2485 FL 100
wl IAZEME 2240, BELBE 5 AN AL X IRA i A %5
ARG AL, 37 C, 5% CO, WA IG5 2
h, PBS PE2: A Zh B B9 4 i, #% 100 wl/ Bl A 5
o/ L 45 g geft, Jeft 10 min, JH PBS #£3%, 37 C
TFHE, F2 100 wl/ALIA 10 ml/L SRR 2B, 1R
BIEEE 10 mine BEARAL 570 nm I & G % H
(D), FoRYHML-FE LR g
1.7 s ROREF 4 2m e NTH3T3 20 fedd 3% 7%

NIH3T3 AR JC ML RPMI 1640 B3 37 T
37 C 5% CO, WA NG, & 3 d BHEIG IR, 4
HACTEIRS T 2.5 o/ L BRAEH AL R0,
1.8 M ksMe & 55k

B LoVo AMAE 72 h, 2 o/L BEE AL
WCAE R A B, TR AN 1 x 10° /L
1 Millicell 555%/NaE( A2 8 um, %A FR Bk IR FH L
LI, BfA N T3 Matrigel )AL 24 fFLARH, £5HX
YRR 200 pl JA Millicell /NE, TE/NE T &
JIA 400 Wl JC I 55 5% 24 h 59/ BB £F 4 40 i
NIH3T3 4iff b5, REAbBRAL45% 3 MR fL. 55
728 h JF U /g, HMS RS /NS N4,
RN YTBUFLRR, 95% W9k [ 52, Fh ARG 41 e
o, BEHLT 400 £5 W05 FECE R 2 A ot
5 ASPREF B RS A, A L 1) - B R
i 240 B 1 1R 22 BB T
1.9 %itsam

FH SPSS10. 0 GEit2# 5k Ak 50 Fr , = SRR
DL s RN, RS 7 2293 H1( One-way ANO-
VA), P<0.05 NESAGITFE L.

2 # R

2.1 psiRNA- VEGFR-3 & i& # k64 i oh #
G 64 nt B IRIR KT, ¥ HAS A Hind
T 1 Bgl T AUV Y9 pSUPER #3844, iZ 304K I A 1Y
Bel 11 i U o7 o5 9% W S0, il 1) 2 7 45 R s &8
pSUPER ZZAA& %% Bel I SR VIS Bk, P4 H 41
JikL siRNA Fll SCR ANREHE Bel 11 B VIC 1 1 ), DNA
DU 235 P IR S 1 4 sk v V4 A B Y A B, R A
psiRNA-VEGFR-3 FRik AR R .
2.2 #4)5 LoVo 280 VEGFR-3 mRNA &k 89 AL
RT-PCR R Z5 R R, 25 (O IR AR e Sk
TR 2 VEGFR-3 mRNA Rk 22 R L4124 L.

Bt GIRNA 040 i1 1Y VEGFR-3 mRNA &3k ) B i
TR, 5L YL 24 48 72,96 .120 h, VEGFR-3 mRNA
S FOGT HE ZE 40 530 R R T (28,15 £ 1.98 )%
(85.76 +0.46 )% .(79.46 +£0.59 )% .(45.31 +
2.04)% 0% , 5L )5 48 ~72 h Mm%, Y5
120 h E2%A mRNA FkHHMHIC K 2 ).,

bp M 2 3 4 bp

1 200-
2500
3000
4 500—

2700
3170
—4 000

E1 EARNEYEEE

Fig. 1 Identification of recombinant vectors by endonucleases
M:Marker; 1:pSUPER empty plasmid; 2 :pSU-siRNA ;

3:pSU-SCR ;4 : pSUPER was Bgl I digestion into a single line

bp M 1 2 3 4 5 6 7 bp
2 000
1 000
750
500 298

200 VEGFR-3

587
B-actin

B2 %5 LoVo 4 VEGFR-3 mRNA K% i%
Fig. 2 Detection of VEGFR-3 mRNA in LoVo cells

M:Marker; 1: Control group;2: Non-specific control group;
3:24 h after transfection;4:48 h after transfection;
5:72 h after transfection;6:96 h after transfection;

7:120 h after transfection.

2.3 At VEGFR-3 & & & ik ) T AL

Western blotting #2537, 25 AR REZH 3R
R XTI 4] VEGFR-3 SRR B LW 22 5. #%
Yt siRNA 72 h J7, LoVo 4R Y VEGFR-3 i H & ik
DA R R, LR AR I ( 1.26 £0. 19 )&=
(0.39+0.12 X P<0.05,&3 ),

M (= 10%)

b 180
] 3 ! VEGFR-3
4
h [}

47

[i-actin

B3 LoVo 4iffl VEGFR-3 EAKIRIX
Fig. 3 Expression of VEGFR-3 protein in LoVo cells
1: Control group; 2: Non-specific control group;

3: LoVo cells 72 h after transfection with siRNA

2.4 VEGFR-3 siRNA #f LoVo %8 JL45 W 4 7 4 37 4)
HS-FH RSB R I 45 5 R, a8 O AL R
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TS M B B0 % BEAE D 48R (0. 626 +
0.047 )FI(0.621 £0. 068 ), 2l Jitd Zh i GE 71 Jo I fk 22
5o YL siIRNA 72 h Ji5, LoVo 4 ASE 263 B
D }(0.407 £0.029 ), fIk T2 U6 B2 AR S
YRR, SXTIRAM b E R WA SRITFE NP <
0.01 ).

2.5 VEGFR-3 siRNA % LoVo #4843 % &t 71 8 3]

AIARIMZ B B R, 3 AN fe 5T A
Matrigel JBEAGUERE, 25 FHXT REL] AR Hr S5 X B 4H An
gy siRNA HIZE AR o o (24.82 +£3.44),
(1 23.58 £3.73 )M 6.38 £3.25 ), %Yk siRNA 72 h
J& , LoVo 4HJ 25 BN AR ] A 723 U0 HREH ARFR
SEHEXTIRZL (P <0.05), 1128 0 IR ZH AR R 5408
X RELH 2 (Rl 4k H o i 22 55 514 ),

=

4 siRNA #33f LoVo RS2 EE B R2M0( H-E, x400 )
Fig. 4 Effect of siRNA on LoVo cells invasion ( H-E, x400 )

A :Control group; B: Non-specific control group; C: Experimental group

33 i

(R ZE RNV S e e ) B LA W) 1E S
FEFAR BT AT ETF BRI T R T
BRI, IR R 2R ML B — A R 2 2
B RE . BT g AN JECR SR I, &b
B IR R IV T o 200 B4R A I A L ok 28 5 o 00
FEPRFR IS AT R B d5cJe 0 I AE bk B A T 3
ML, VEGFR-3 J& VEGF Z %1 5t VEGF-C
FIZAA, JE5 1 A8 & B0 Ik T8 N B A i,
RSB S r ae N W= A B I =B R B =g
R A RS , VEGFR-3 7F £ £k bR 40 i -
WA M W 2351+, VEGF-C/VEGFR-3 7 i 8 il i1
FRYRIT A bR LA PN B A4 22 v R 3k, 5 T g 1 b £ &5
R R BESE & B, VEGF-C i 1 3% 14
VEGFR-3 W5 5% 3175 5 0k TV 45 A6 1, 412 0 b 93 11
AR BT VEGF-C 1932 1K VEGFR-3
(A5 5 T 5 T 00 o] P g P R EEL A 2 i A b 1L 2
B, 1 o oAb B A 0 9k B4 ) B C AT AT B T
VEGF-C 5 VEGFR-3 %54, 512 VEGFR-3 H & i
fR4k, @it PI3K 5142 AKT #9 Serd73 . Thr308 Wiz
b, 3% PI3K/ AKT( il i Tk WL BE-3 - 5 il 2 11 35 ity
B E S5 Sl % . PI3K/AKT (555 S@ i) 1217
A, S5 s
SR FERE . AR R, PIBK/AKT 15 5 4%

S PP R B S MR AR AR 2B R b
EE FEEAEM . PIBK/AKT 155 7% 558 P& A i Wk
JiIed e B% B LT 3228 k< 1S o i 9E 4 i 1Y) oz B g
W20 NG o S - % N U N S NN (A ST S )
B % 4 i A B ( extracellular matrix, ECM )
SO IG5 DR 1) 9% A el 6 I 3 TS 4 1 -2
( matrix metalloproteinase-2, MMP-2 ), 3£ i 4 J& &
M -9 ( matrix metalloproteinase-9, MMP-9 ) 77 b
hn, LSRR, AR T AR kW
BRI R VEGF-C 5 VEGFR-3 AREAEHT, Wl i
A B ARG A R R T, AT A S Y
BT B

siRNA A DL 280 R S e BEL BB 4% P[] 950 3 T 3%
KPR [ PR mRNA R A, 175 (00 40 3 B L oy 2
PRIk 2 ) AL, B RNA T4 RNA interference
RNAi )., RIMSEEIESE siRNA 5% X RNA #LE, B
ARRE MR AMEIE TR 20 R 25 5 S AN AT
FEAB e ) siRNA 8804 /2 X DNA 2 L RNA
A SRR IR LM HIECR . 5 H A P R
AR, HIE A BA m R R et R E
AAGRE RN AT S8 AL 1 B 73 T AR W) R AR, © A b
SR SE AT R R L AR S IR
A N T G 1) 4 R TR HE D ) sTRNA BAA A siR-
NA HYFIB A, I E S A 40 B v, w] LURE 5
P H AP Bkt
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A5 RNA T3HR , £ %) VEGFR-3 14
TR PRI siIRNA Y JL A% Feak 88048 &t
AT VEGFR-3 4fith L PR (1 ) 1) 8 2 7741, 3 ok 5K
UL siRNA AT AR LoVo 4ifi VEGFR-3
mRNA (33K 55 YL 5 48 h M A B i , 10 J5 10
TR T e, B Y J5 120 B B2 VEGFR-3
mRNA [ 353046, 1 VEGFR-3 & 1Y R i5 16 %
YL siRNA 72 h J5 WA TR, HRETC A X T RNAQ
HIARE FE B, AMEE Y siRNA 51 R B9 RNA T4 N
JEBT RN, R R Z B FL s an i e e N TR
B B RIVA S, AT 358 DR 40 o G 100 ) v 0 i 1]
TEREYL)S I 48 ~72 B0 AR SZIG 45 L n] DL F
B, LR P IEA G AR it

ARSI E IR W, YL siRNA 72 h JG LoVo 4l
JZh b e 0 AR 28 RE JT W1 T R, $28 VEGFR-3 3
IR 2235 T IR BE 35 B AR LoVo 40 O 1) 25 B AE 1 iz
22077, HED T R o BRI LoVo A MY VEGFR-3
H2E38 , 4k AN ] VEGFR-3 it 31 PIBK/AKT 15
S A T H AR A R AR R R A
R BRI R ANTE 2, AR5 BE & 4 J5 B9 1 i
&, SHUN G IR B R IR TR R A

(£ % X Wk ]

[1] Fire A, Xu S, Montgomery MK, et al. Potent and specific genetic
interference by double-stranded RNA in Caenorhabditis elegans
[ J]. Nature, 1998, 391( 6669 ): 806-811.

(2] BEAWL, BEmite, A5 0, 4. VEGFR-3 siRNA fRSh3F A 451
FRANML A K ARl VR L ) D HE SRR T Ak 2 35, 2008 , 16
(16 ):1797-1801.

[3] Partanen TA, Alitalo K, Miettinen M. Lack of lymphatic vascular
specificity of vascular endothelial growth factor receptor 3 in 185
vascular tumors| J ]. Cancer, 1999, 86( 11 ): 2406-2412.

[4] van Iterson V, Leidenius M, von Smitten K, et al. VEGF-D in
association with VEGFR-3 promotes nodal metastasis in human in-
vasive lobular breast cancer[ J . Am J Clin Pathol, 2007, 128
(5): 759-766.

(5] SRBIM, SR, sk, 4. VEGFR-3 16 W40 b R ik iy
XL MERIR BT, 2007, 34(1): 32-35.

vl ue el < Lol < Lol <

XEPRITEFSIEUBENER

N L U G R L S

[6] Roberts N, Kloos B, Cassella M, et al. Inhibition of VEGFR-3
activation with the antagonistic antibody more potently suppresses
lymph node and distant metastases than inactivation of VEGFR-2
[ J]. Cancer Res, 2006, 66( 5 ): 2650-2657.

[7] Pytowski B, Goldman J, Persaud K, et al. Complete and specific
inhibition of adult lymphatic regeneration by a novel VEGFR-3
neutralizing antibodyl J ]. J Natl Cancer Inst. 2005 ,97( 1 ):14-
21.

[ 8] Sithanandam G, Smith GT,Masuda A, et al. Cell cycle activation
in lung adenocarcinoma cells by the ErbB3/phosphatidylinositol
3-kinase/ Akt pathway[ J ] . Carcinogenesis,2005,24 ( 10 ):1581-
1592.

[9] Testa JR, Bellacosa A. AKT plays a central role in tumorigenesis
[ J]. Proc Natl Acad Sci USA, 2001, 98( 20 ): 10983-10985.

[ 10 ] Cheng JC, Chou CH, Kuo ML, et al. Radiation-enhanced hepato-
cellular carcinoma cell invasion with MMP-9 expression through
PI3K/Akt/NF-kappaB signal transduction pathway[ J ]. Onco-
gene, 2006, 25( 53 ): 7009-7018.

[ 11 ] Straume O, Jackson DG, Akslen LA. Independent prognostic
impact of lymphatic vessel density and presence of low-grade
lymphangiogenesis in cutaneous melanomal J . Clin Cancer Res,
2003, 9( 1): 250-256.

[ 12 ] Elbashir SM, Harborth J, Lendeckel W, et al. Duplexes of 21-
nucleotide RNAs mediate RNA interference in cultured mammalian
cells J . Nature, 2001, 411( 6836 ):494-498.

[ 13 100, 5773, M A%, %6 S0I survivin /9 siRNA X 1R 98 440
JiE MG63 B A5 UL J 1. v [ e A 36 97 2% 35, 2008 , 15
(2):125-128.

[ 14 ] Bulk E, Hascher A, Liersch R, et al. Adjuvant therapy with small
hairpin RNA interference prevents non-small cell lung cancer
metastasis development in mice] J . Cancer Res, 2008, 68( 6 ):
1896-1904.

[ 15 ] Carl DN, Michael FM, Derek MD, et al. siRNA-directed inhibi-
tion of HIV-1 infection[ J ]. Nature Med,2002,8( 7 ):681-386.

[ 16 ] Tammela T, Petrova TV, Alitalo K. Molecular lymphangiogenesis :
new players| J ]. Trends Cell Biol, 2005, 15( 8 ): 434441.

[ 17 ] Su JL, Yang PC, Shih JY, et al. The VEGF-C/Flt4 axis promotes
invasion and metastasis of cancer cells[ J ]. Cancer Cell, 2006, 9

(3):209-223.

[ WFEEHE] 2008 -09 -08
[AXHmE] T =

[ f£E B ] 2008 -10 -01

ol

U A - G

AT AR ST R AR UE GB 3358 — 93 GEiT2ARIE VIIA CHE . WL EIEH BE G AT ST 2K (1R
AR FEARNFEHESONG o, ARG X, WA Mean B M3 ( 2 )bRHE2ZE IS SUNG s, A SD;( 3 bRHERHSUNG s, , A
HISE;( 4 ) K3 FHESONE 150 5)F B FISESCRS F3(6) RITR A SN x5 TR RBUNIESCUNS ri(8) A i EEH]
A 3UNE w39 HEARBISONG ns(10 VBERZESCRE PiCTDLERTS x50, 0 F ) orovon P ERRME IE1EH EE

HIRHAT

(A Fil R )

el



