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[# Z] 89 BHHFEM heparanase, HPSE )T 41 3( hepatocellular carcinoma, HCC )4 i35 i A P4 52 41 i 286 B S 25
W ITR RN, 2 ik SR E® Ik N B 40k HUVEC-C, T LO-2 41, T 9% HepG2 .BEL-7402 F1 HCCLM3 41,
JH Real-time PCR i & 5 %35 HPSE #Y HCC 40 ; %31 4 4~ HPSE 3£ RNA T4 RNA interference , RNAi )51 44 2 Bk, Jf:
T30 et RNAT BB ; FHi% RNAI BURIEE b 5 235 HPSE 1Y HCC R, [R5 28 F vk BRAE | B ) B 20 AR A6 e iy HCC 20
2 ; FFHAT W EE 45 41 HCC 40 M5 HUVEC-C 4 AY ZEBHE 0 ; Transwell /NE PE WS HCC 41 % HUVEC-C A iE A 0L 5 i
ANMIIAI LA 0. 25% BORLT Yt S/BE F IEE s BEAR 10 43 300 2 I €5 45 4L 4N D BT/ B e, 48 R @ HCCLM3 41 HPSE
mRNA 57K 8 5 T HF LO-2 \HepG-2 1 Bel-7402 4Hfa[ (5.72 +0.62 ) »s (1.05 £0.09 ).(2.65 +0.31 )FI(3.43 £0.58 ),
1P <0.01)];#%31H 4 & HPSE Z RNAi #44, L siHPSE-3158 X HPSE %: P 22 3k 1 30 ) 3% S 5 AE( P < 0. 05 ). RNAi 41
HCCLM3 415 HUVEC-C 4 fuZh B3 i 2R 25 0 BRA L 9 Mx IRZ AR % L 1) HCCLM3 4HiffIZA] (0.31 £0.04 ) vs (0. 46
+0.06).(0.45 £0.05)F1(0.64 +0.09 ), P <0.01 ) ], RNAi £ HCCLM3 4i}fi#5 HUVEC-C 4T 7 R4 i % T 25 (A )
AL Bk X HE L RN R 55 Y i HCCLM3 41 ZH[ (0.28 +0.03 ) ws (0.41 +0.04).(0.41 £0.05)F1(0.43 £0.05 ), P <0.
05)]. ##: HPSE 2 5F HCC 405 105 P B2 40RO B B Be HOC 4 P B2 iE 8%, 7] g HCC O A 3k AT 45 5%
M EZEFZE,

[ S8R ] HFEE N ; AN ; 035 P9 B 200 M St BB Fi ) 5 BT 5 128

[ FEHES ] R7337 [ CHRERIREDS ] A [ XEHS ] 1007-385X( 2016 )05-0656-07

Heparanase-mediated adhesion with vascular endothelial cell and trans-endothe-
lial migration of hepatocellular carcinoma cells

CHEN Xiaopeng, JIANG Wen, ZHANG Wenjun, CUI Wei ( Department of Hepatobiliary Surgery, Yijishan Hospital Af-
filiated to Wannan Medical College, Wuhu 241001, Anhui, China )

[ Abstract ] Objective: To explore the effect of heparanase ( HPSE ) on adhesion with vascular endothelial cell and
trans-endothelial migration of hepatocellular carcinoma ( HCC ) cells. Methods: Human normal umbilical vein endothelial
cell HUVEC-C line , hepatic LO-2 cells, and hepatic carcinoma HepG2, BEL-7402 and HCCLM3 cells were selected to
use. HCC cells with high expression of HPSE were screened using Real-time PCR. Four RNA interference ( RNAi ) se-
quences of HPSE gene were designed, and the corresponding plasmids were constructed respectively, and the RNAi plas-
mids with the highest efficiency were screened out, which were transfected into HCC cells with high expression of HPSE.
At the same time, blank control ( BC ) group, negative control ( NC ) group and untransfected HCC cell group were set
up. Adhesion test was used to detect adhesion situation of HCC cell and HUVEC-C cell in each group and Transwell assay
was performed to determine the trans-HUVEC-C cell migration of HCC cells. The HCC cells were stained with 0. 25%
Rose Bengal and observed under inverted microscope. After decolorization, D values of the HCC cells in each group were
determined and compared using an enzyme-labeled instrument. Results: Expression level of HPSE mRNA in the HCCLM3
cells was significantly higher than those in hepatic LO-2, HepG-2 and Bel-7402 cells ( [5.72+0.62 Jws[ 1.05 £0.09 ],
[2.65+0.31 ] and[ 3.43 +0.58 ], all P<0.01 ). Of the designed 4 RNAi plasmids of HPSE, siHPSE-3158 plasmid
showed the best inhibitory effect on expression of HPSE gene ( P <0.05 ). The adhesion rate of HCCLM3 cells and HU-
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VEC-C cells in RNAi group was significantly lower than those in BC, NC and untransfected HCCLM3 cell groups ( [ 0.31
+0.04 Jus[0.46+0.06 ], [ 0.45+0.05 Jand[ 0.64 £0.09 ], all P<0.01 ). The trans-HUVEC-C cell migration
rate of HCCLM3 cell in RNAi group was also significantly lower than those in BC, NC and untransfected HCCLM3 cell
group ([ 0.284 +0.029 Jvs [ 0.41 £0.04 ], [ 0.41 +0.05 ] and [ 0.43 £0.05 ], all P <0.05). Conclusion: HPSE

might be involved in mediating the adhesion of HCC cells and vascular endothelial cells as well as trans — endothelial cells

migration, which could be a key factor in invasion into microvessel and hematogenous metastasis of HCC cells. [ Key

words ] heparanase; hepatocellular carcinoma; vascular endothelial cell; capillary capture; adhesion; migrtion
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HaJ5( hepatocellular carcinoma, HCC )5 90% , 7£ %%
[ HAET R ALK T B E M E R . HeC LUIFIN
LA 7% A% BV F 1 0 Ik 96 80 B RS iR AR
HCC 40055 71T bk L8 A B 20 I 85 B L O 2 3 Y
7 41 g 35 i€ IR ( basement membrane , BM ) 4% i I &
SN FL I G ER T . HCC B E — B R4
R UG 2E. R, IRASRWIHEARVE FHPLHI,
WS HCC 20 il 4 AR R0 PN B2 078 i 7 e L
BAREZEEZ X, HEE( heparanase, HPSE ) f& —Ff
A 180 58 A it , AR 23 R P R £ 4% HCC 4
it S A T R A0 g1 R WY, HPSE
3 o8 A B R < TR I 2R AR 1 2 M ( heparan sulfate
proteoglycans, HSPGs ), 5 H: Al £ 11 7K i B B[]
R FEAf 4 M A 2 i ( extracellular matrix, ECM ) Fll
BM J5 s, it fie R A (R R A 7% . {H HPSE J2 15
Z: 5 HCC 455 105 DA 1 40 e %) 285 B0k i o A it 77
TR S — L N B i %, H AT IE = B IR
gl 140 AR FE A RNAG D) 5 23K HPSE £
HCC 4L, 1A A1 54T 20 0 6 B A28 N Je T 78 1K,
B AER T HPSE X HCC 4 iS5 155 P 1 200 1 8
Je it N B 3R R 5 )

1 M5 F*E

1.1 fmfetk . 22X A AALE

N IE B I bk N Bz 40 s bk HUVEC-C, JF LO-
2 4L P9 HepG2 41 i F1 BEL-7402 41 gl A
b TR R BE A M 5 N i RS MR HCCLM3 4
WA E B RFEHILER . & A HPSE RNAi J¥
51 i T 2H K 9 #F 18 ( siHPSE-504 | siHPSE-683 | si-
HPSE-852 . siHPSE-3158 ) & /N ¥ HPSE RNAi |7
51 89 FH P XT B8R ( negative control, NC ) Jip. I ¢
HOlEE A FHARA A EIFEECER L),
Markers . dNTP . 4% Ff 5| 97 & ¥ A= T8 & 7= o
Lipofectamine'™ 2000 % % X 7] & . 10% Jit 4F 1L
i RPIM 1640 15 3% 3 4 GIBCO A ] j=fh . TR-

Izol Wi % ) i 7 & W A Fermentas 23 A) . BR i 1
I Bgl 11 F1 Sal 1 T4 DNA ligase “4 MBI /A )
77 PCR lifl Bk /Iy i i $2 12055 £ Axygen
S E PR AR R T RE B B R Oxoid 2 H]
477, EvaGreen qPCR Master Mix 5 Bio-Rad 2
Al 7= o PVDF B Millipore 23 &) 7= i ECL
Plus & iR & . BCA B vk B i e X %) & A
A RKNFL. BRI HPSE £ i BEHLIR N Abcam
N E L RN 31 IR H I B S ( GAP-
DH ) Z 5 B Ht 4k J — 4T A Bioworld 2 H) 77 i o
HILL( Rose Bengal )Y KL H Sigma 2\ A o

Real-time PCR 4" #{{{ >}y BIO-RAD A #] /i,
{88 WG BE 2 OLYMPUS 22 w7 i, 6 i i e A
Nikon 22 F] 77 iy , GloMax R 81 FiARAX( & YERE AL )
N Promega A B 77 i, Transwell /N2 W F 5& [E Co-
ring Costar /A F)

%1 RNAi B34

Tab.1 Sequence coding of RNA interference

Name Direction Sequence coding
stHPSE-
S0 Forward 5'-CCAGGAUAUUUGCAAAUAUTT-3'
Reverse  5'-AUAUUUGCAAAUAUCCUGGTT-3'
siHPSE-
633 Forward 5'-GCUCUGUAGAUGUGCUAUATT-3’
Reverse 5'-UAUAGCACAUCUACAGAGCTT-3’
siHPSE-
. Forward 5'-GUCGCAGUUAGGAGAAGAUTT-3’
Reverse  5'-AUCUUCUCCUAACUGCGACTT-3'
siHPSE-
3158 Forward 5'-GGCGAGGAGAUUCUGUAAATT-3’
Reverse 5'-UUUACAGAAUCUCCUCGCCTT-3’
Negative Insertion
TTCTCCGAACGTGTCACGT
control sequence

1.2 Real-time PCR F#m HCC %m it HPSE mRNA
F &3
3 HCC 4 AnE & 4 & 75 & A 10%
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548 LI Y RPIM 1640 3552 T 37 °C 5% CO, 55+
FRANE %%, HRYE GenBank A HPSE i[RI & ki
S NM_006665. 5 ), B it IFG L PCR 519 (£ 2 ),
FH TRIzol iR 2B RNA, 30055 544 i <DNA, PCR

P14, LI GAPDH HNZ ,Real-time PCR A5 HCC
il HPSE mRNA 3Rik >R 222 E TR EAE R
FIXF kR, LR HE L 3 K. W HPSE mRNA #
R ) HCCLM3 4 AT i S2510 5

x2 Sl

Tab. 2 Primer sequence

Gene Direction Sequence coding Length of amplification( bp )
HPSE Forward 5'-GCACAAACACTGACAATCCAAG-3’ 101
Reverse 5"-AAAAGGATAGGGTAACCGCAA-3’
GAPDH Forward 5'-GTGGTCTCCTCTGACTTCAACA-3’ 136
Reverse 5'-CCACCACCCTGTTGCTGTAG-3’

1.3  Real-time qPCR % Western blotting % Jf it
RNAi fi#

W T KT Pl T 2 iR R Ak B2 B, 4210 B
ol 48 B oRn. O £ A KO ) HCCLM3 4
0. 25% I B £k, & 10% JiG 25 I35 19 DMEM( &
BB FR LR WAL, TR AN 2 2 6 x 10° Y/
ml, BFL 1 ml EHEM T 12 FLIUG R 55 . FF
YN A% JE 2 80% A2 A+ I T U 4% Uk B A5 47 SR 5
FFIEZS O REZEC AU A G ) ) A4 X6 BRZHC
BRI X BEJTORE ). 48 h S 2 6 b Sl W%, WiC A 4
M, 43 B FH Real-time qPCR M Western blotting by 04
MEE YL HPSE 334, Real-time qPCR Kl J7 4
55191R] 1.2 BRI, 5 2445 200 B , 32 B4
L, BCA J7 kR & (1 ok B . AR ot RS o
FEH L 10% SDS-PAGE ¥EJ5, £1 04, 73 95—t
MY R KRB R 30 RG M E D {H.
AEXF 3K 1t DAAS 20 HL UK 25 S5 00 N 2% BE(E 2
FeoRFn. LREE 3 K. IR PRCR R fEm
RNAi ki siHPSE-3158 F TR 22525,

1.4 ZEWHXIb4m HCCLM3 4m e 2s i &

54 HUVEC-C 4HMI% £ % 5 x 107 ~/ml, :£L
200 wl fimA 96 LAk, WEEEIEfLEE 4 72 h /) HC-
CLM3 Zifif, B I MMM E N 2.5 x 10° P~/
ml, 76 iR &4 HUVEC-C 40 Mol 96 LR H, 4 Tk
EFLANA 200 pl i HCC 40 BDEEFLZ0 M 5 x 10
A) L I35 BC 41 NC 4 MR L YL () HCCLM3 41 it
A IRARIE AT )5 55— 41 541 HUVEC-C 4
L, AN i HCCLM3 200 J #6477 25 B, T 55 2 G 1L 7
DMEM 4% ;5415 8 L. ¥ 96 fLik 37 CIF&E
15 min, U, PBS ¥ 25 R #h B 19 HCCLM3 4 i 2

o BALIMA 0.25% BB LYW 100 pl, % i 5
min J5 W YW, PRI UE — a6 B 220 pl
(95% A PBS LA 1: 1ACH] ), 23 30 min; KUK
B FLYL R 200 wl Jn g 55— 96 FLAR, B bRiX 570
nm PR TR D . BMBIE . 4%
BB AT YL (0 )5, HCCLM3 41 4B I gLkl i 2, e
AR, M S5 41 €5 HUVEC-C 40 i 45 B e e 43¢
D PR . AR G R FE AT ) 2D B R 4
FHEEHS 0 o A3 440 D 2= ¥4l HUVEC-C 4
M2l D A, DAHERR P9 Rz 40 0 11 B 26 B 52 g, 250
)42 S e HCCLM3 41 fifd 5 A Bz 40 it i) 26 iR . 5
BHEK 3 K.
1.5 Transwell > £ HCCLM3 48 it it 45 %
BHE 5 x 10° 4~/ml () HUVEC-C 41 Jifid fin A
Transwell /N b2 ( LR FLE N 8.0 pm ),
BHFL 200 wl, EANMK RECE AZ . JEEREEYL 72 h
) HCCLM3 402 R 6 x 10° A/ml, KU A L
%, AL 200 Wl C BREEFLAAM 1.2 x 10° 4> )5 T &y
IIAT 20% JIR 4 L35 ) DMEM R 9545 . [FI#FEX BC
ZH NC 41 . AR YL iy HCCLM3 41 Jig 26 F1 24 4 HU-
VEC-C iz , 540 3 L. ¥ Transwell /NE T
37 C 5% CO, FH:F%E 24 h, B Transwell Az, W5
HALEE R RS L LEAM; TEMA
0.25% FIRLL YL 400 wl, 36 5 min J5 W H L,
THUE 3 WML, B 400 wl ( FCHIF L), %
TRFE 30 mine AR 200 pl 25— 96
FLAR, BEFRAY 570 nm A NI E &L D fH. R
TR PR A 0 B L5 A IR, AR R T~ = A i e
BERTRIA K HCC 20 i 5 o Bz i RS A O 430l
K4 D H = B4l HUVEC-C 40840 D 18, LAHER:
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PR A0 A B TR RS AT 2 5 ), 25 {1 1] 2 2 ik
HCC iMER R, LR 3 IR,
1.6 #%itzan

KM SigmaStat 3. 5 #AF, iHEEHE L v 5 K
N, AR 7 220 B fl g K3, BL P < 0. 05
8 P<0.01 REFAGIFE L,

2 & R

2.1 HCCLM3 #mje ¥ HPSE mRNA & & ik
Real-time PCR #5125 22 ( &1 1 )& W], HPSE %&
1E HepG2 \BEL-7402 Fl HCCLM3 =7 fiT-9i 40 ffd v
WA ARRIRER AT E(F=54.922, P<0.01 ), H
L HCCLM3 4iffl 3Rk fem( P <0.01 ). ik, 3%
Ht HPSE ik =5 1Y HCCLM3 2 it 1 T )5 22 5% .
2.2 RNAi #74) HCCLM3 %12 HPSE #4 %k
4 FpFI Bk FE Y HCCLM3 47,48 h 52y m]
DUHSE a5, A M5 e i i, SR R B 2)
B YL RORAE 25% ~35% 22 ], qPCR K 2%
( 3 )& B, RNAL SR % Y I, 45 2l HPSEmRNA %

Bright field

Auorescent field

IS B R ( F =32.98, P <0.001 ), L siHPSE-
3158 41 HPSE T2 (P <0.05) (Bl 3 A),
HPSE #1335 5 HPSE mRNA #H{l ( F =39. 639,
P <0.01),7RLA siHPSE-3158 41 HPSE T [k Z( P
<0.05). ik, L siHPSE-3158 17545550

th & =3

[** T N

in HCC cells

£

LO-2 HepG-2 Bel-7402 HCCLM3

= L]

HPSE mRNA expression

E1 3 MATEMEES HPSE mRNA H)
Fi£ 7K F( Real-time qPCR i% )

Fig. 1 Expression levels of HPSE mRNA in
hepatocellular carcinoma cells( Real-time gPCR )
** P <0.01 vs HepG2 or Bel-7402 or HCCLM3 group;
24P <0.01 vs HepG2 or Bel-7402 group

si-§52 s5i-3158

B2 M FRAEEIATE HCCLM3 i3 2E( x100)
Fig. 2 Photofluorograms of HCCLM3 cells transfected with 4 kinds of plasmid ( x 100 )

2.3  RNAi B4{% HCCLM3 %855 7 & 20 e 6 6
iov/]

AL BOR LT Y 6 5 , RNAT 40 i gt i
P RN Al M AR D s R Y i HCCLM3 41
P12 G o f TR, 26 B 40 B B i 2 ( /] 4A-D ), i —
AE DB Wos & ARMER 2R BEA G #E XL
( F=14.90, P <0.01 );RNAi 41 HCCLM3 4fifl 5 4
B A 2 ] 1) 265 B 8 1 3% T R 7% i HCCLM3
Y21 (0.31 £0.04 ) vs (0.64 £0.09 ), ¢ =
9.421, P <0.01 J;75 {5 HRZH A B M HE 4 8 B R

ARG HCCLM3 41 404 BTl AIR( P <0.01 ),
T RNAi 4( P <0.05 X [l 4E ),
2.4 RNAi 4K HCCLM3 @ fe§ M & it 44k
ERIRE N E AN YL RNAT 240 5L (55
R A AR D s AR G i) HCCLM3 4 Afg 28 4
iR, IR A MR 2 ( K 5A-D ), #F—5 M
TEBOE D H %75, RNAL 41 HCCLM3 40 fifl i 2%
T HAKH(0.28 £0.03) vs (0.41 £0.04 ),
(0.41 £0.04 )FI( 0.43 £0.05),F =7.000, ¥ P <
0.05) X I 5E ),



o [ R A Ay Y e, 2016 4F 10 H,23(5)

* 660 -
A
— --
AA
=
e
=
'_|': i
2 A (&)
=
=
=
=
-
€4
B NC Si-504 Si-683 Si-852 Si-3158 ® ®
E

T e e

B3 4 F RNAi Fihxt HCCLM3 48ff1 HPSE Ri% R %
Fig. 3 Effect of 4 kinds of RNAi plasmids on
HPSE expressions in HCCLM3 cells
A: HPSE mRNA and protein expressions in HCCLM3 cells;
B: Western blotting; BC: Blank control groups; NC: Negative
control group; * P <0.05, " " P <0.01 vs si-3158
group; 2% P <0.01 vs siHPSE-504 or siHPSE-683,
siHPSE-852 or siHPSE-3158 groups

E

0.8

0.6

0.4

Adhesion cell (D, )
=
= )
1

BC NC HCCLM3  RNAi

4 RNA F#i HPSE [&{K HCCLM3 48 A2
5 1 & P B 40 A ) B e
Fig.4 RNA interference decreases adhesion ability of
HCCLMS cells to vascular endothelial cells
A Cell adhesion of BC group ( x200 ); B: NC group ( x200);
C: HCCLM3 cell group ( x200 ); D:RNAi ( siHPSE-3158 )
group ( x200 ); E: Optical density of all groups;
“"P<0.01 vs HCCLM3 cell group;
2P <0.05, “*P <0.01 »s BC and NC groups

STEI‘}
© o o ©
2 1ad oS Lh

=
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Migration cells (

[
]
BC NC

5 RNAi F&{f HCCLM3 e N K A TR AL
Fig.5 RNA interference decreases trans-endothelial
migration ability of HCCLMS3 cells
A Cell migration of BC group ( x200 ); B: NC group ( x200 );
C: HCCLM3 cell group ( x200 ); D:RNAi group ( x200 );
E: Optical density of all groups; * P <0.05 vs BC,

NC and HCCLM3 cell groups

HCCLM3  RNAi

3 it

Ji PR S A 5 RS 3 A S SR T N LA T % I
JHF I8 B 130, JH 9 200 B 285 R 1002657 PN 2 A,
o AR IR B R - EER Y, KT
HPSE 5& 5t B fift FNAR 7% B2 e 1k, 283 #E0 : HPSE 7]
S JFFRE 4 -5 00 % P B 4 M 26 B % B %) 25 P B
YHUMLERS , (HIA TG HE— DA RIESE . it AP
THASNEIGHR T HPSE A A A i 4% A= i 48
) 24 L 2 A

AL EE HPSE 335 A0 X5 7K F B /& 9 HC-
CLM3 40, Beit 4 45414 HPSE 3R TR 47 15 1Y
RNAi J7 31, 8 Ho 43 5 7 A HCCLM3 41 M, £ Real-
time PCR 1 Western blotting £ il 5. 71~ #5 25 JH-4& 41 Jfg
o HPSE Fik YA AR RIFEEE T 1%, Horh siHPSE-3158
JERE TR e e 1 T 5 225556

-9 4 L 57 00 A7 PR 2 4 % 280 2 A 7 4 4
P et 25 o A0 N ILAE N B2 4 B 422 b T 96
UM 3% 2, DAL I 45 9 S5 SR JS in A48
RNAi (1) HCCLM3 4l 33557, 347 Br 2 g ta
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ED . Z59 K, RNAL 20 90 40 5 P9 B 240 0
BhBAH S 0D BB R U R [, B DR HPSE fig
A E HCC 2065 155 9 Bz 20 B i & BfE . EHL A
AIfieA: (1 )HPSE P FEf# ECM Fl BM Z B 2 £ I
B2 M & H ( heparan sulfate proteoglycan, HSPG ),
TR I A8 A g o ™ DAY PR 5 , A 9 200 L 280 o 2
e Hy 01215 (2 YHPSE % 5 £ 415538
B, AR HE S ECM F1 BM B U, HPSE
BRFEAR HSPG A1, 34 v & B A — b A Bl 135 4 i 0%
R 2 S B, U0 p38 22 B4 FT AL A
( p38 mitogen activated protein kinases, p38MAPK ).
Akt Src.Rac VEGF F1 EGFR iffi i, 3118 1 5 HSPG
FAEAEF 2 2F 40 M . (3 )98 41 AT 34075 it /)N
M43 HPSE FZFh BB 407, 4 P-4 ' Al
AR BEREE 1 GP I b/ M at 7745 41 a0 9 40 e 266 6 af.
BN, ARWFIEIR KB, 25 % B 20 5 B M)
HEZH HCCLM3 41 it 55 P Kz 240 B 1) 268 B 38 IR 95 oK e
L) HCC i i R, {H = F RNAL 41, 400 g ot 4
Lipofectamine ™ 2000 7] G8 H A 8 M 1F HI L 5% i 9 48
R AT o DT AR AR 5 P R 4 i A 28
R HEARVE LKA RRIRADFSE

HCC 20 i 766 B i 47 PN B2 Ja i e J0 42 I 45, 7
RETE RS SRR RGBS o AT S008I A5 N B2 4 Sl 1
F Transwell /NE FERKBUERZ R G FHIMAL
RNAi ) HCCLM3 4 fifd, WA T8 A T E 5 YL @ 11
HCC 4, DAL A0 A= 0 i A e . 45 SRR
RNAi 20 HCCLM3 ZH A5 N & 40 B i A/ NE T 2240
RO AR T A4, D W B3 T, 7R
HPSE 413 HCC 21 L5 P9 Bz 20 3 A% | 348 568 963 40 Jifd
12 28 J1. Ho ML AT BE b HPSE [ fit HLE 9
HSPG, B3R T BM 1 ECM A%a E Mk s B 1, i 15
SR 2T M R 55 M LA PN S A < S 1O HSPG
o i e R 0 440 L 5 T %) A 8 Y 25 mT 02 9 4 it
RIS 24 i 2" s HPSE 2 5875 22 4% 98 40 ff A=
Km {5 5@ % 7>, il it p38MAPK ., Akt, Src.
VEGF 1 EGFR 3 [ 3 , {2 #F T iE s [ s 4k, A
7T 8 0 PR 4 ) AT O SR RS RE 5 A, BB
I 2 EI 5 7= P 2 5 30 R R £ BEAT 2R 1 32 14
CD44v3  fR IR AR I | i 56 45 3 B 32 3)
T HE S8R g AN AR B TS i 1

B2 AT 5 3 5 A A1 52 540 A5 3iE B HPSE ]
A2 32 J932 200 6 R0 0L 7657 R0 sz 4 1 85 o A 5 PR Rz 44 e
T, Wit — e HA LR L T 20 e s

Hif: R EF M E XL ER TS £ E

09 S LAk R AR TRR . E TR
I EE
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