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The Effects of E-Selectin and ICAM-1 Antisense Oligodeoxy Nucleotide on the
Adhesion of Endothelial Cell to Hepatocarcinoma Cell

TANG Nan-hong, CHEN Yian-ling, WANG Xiao-qian, LI Xiu-jin, YANG Huan-xing, ZHU Jin-hai ( Hepato-
Biliary Surgery Institute of Fujian Province, Union Hospital Affiliated to Fujian Medical University, Fuzhou
350001, China )

[ Abstract ] Objective: To explore the inhibition of E-selectin and ICAM-1 expression in endothelial cells and the
effects on adhesion of endothelial cells to hepatocarcinoma cells by antisense oligodeoxynucleotide( ASODN ). Methods :
With treatment of ASODN, the changes of E-selectin and ICAM-1 protein expression in endothelial cells induced by TNF-
a were examined by flow cytometry, E-selectin and ICAM-1 mRNA expression by RT-PCR,, and the adhesion rate of endo-
thelial cells to hepatoma cells by cell adhesion experiment. Results: Both nude ASODN and liposome-ASODN apparently
brought down the expression of E-selectin and ICAM-1 protein, as well as mRNA, and the latter worked better for all that
lower dosage. E-selectin ASODN significantly decreased the adhesion rate of endothelial cells to hepatocarcinoma cells.
Conclusion: These data demonstratel that ASODNs were capable of selectively inhibiting the expression of E-selectin and
ICAM-1 in endothelial cells and thereby, to a certain extent, reducing the adhesion between endothelial cells and hepato-
carcinoma cells.
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NN B 40 bk ECV304 Ko A9 40 i bk HepG2,
BEL7404 W 8 7R} B b 15 40 it A 9 24 W00 5 1 5 4l i 7
YuiF & TransFast™ , Taq [iff & Promega 2 7l 7= i 5 B
PN B T8 PR ICAM-1, E-selectin 2~ Lab Vision 2\ H]
7=, WA A M BT B 5 Trizol 7 GIBCO 2 &) P& i 5
RT-PCR &5 & & Marker & MBI 22 7] 7= i ; A TNF-a
W F R b S A TR 28 &5 H-TdR W i R T fig
WS FACS 3t =X 41 M2 {2 ( Bryte HS %4, BID-RAD ),
PCR 1%( 480 %4, PE ), #E & i 14 & Gi( Alpha Tmager™
2200 FIHRAF ), B-IARIA KR ITEAL( Tri-Carb 2300TR,
Packard Co Lit ).

1.2 ASODN K5 |#1#& hk

R SCHRE 1,2 1, i g A TR TR A |l
ICAM-1,E-selectin F1%§ & ASODN £ — % It 2 i 0 &
M, 434 ICAM-1, E-selectin F1N Z: X # B-actin A5 ¥
& 1%, 75 5 458 bp,509 bp F1250 bp, FEFIAN
T : E-selectin ASODN: 5'-TTCCCCAGATGCACCTGTTT-
3';ICAM-1 ASODN: 5'-CCCCCACCACTTCCCCTCTC-3';
Control ASODN: 5'-GCCGAGGTCCATGTCGTACGC-3';
E-selectin Sense:5’-AAAATGTTCAAGCCTGGCAGTTCC-
3'; Atisense: 5'-GTGGTGATGGGTGTTGCGGTTTCA-3';
ICAM-1 Sense: 5'-CACAAGCCACGCCTCCCTGAACCTA-
3'; Atisense: 5'-TGTGGGCCTTTGTGTTTTGATGCTA-3';
B-actin Sense: 5'-CTGTCTGGCGGCACCACCAT-3'; Ati-
sense: 5'-GCAACTAAGTCATAGTCCGC-3',

1.3 ik
1.3.1 ASODN %L f 20 it 2 TNF-o H138%

K0 36 AR89 B2 4 ECV304, fin A 24 FLEE IR
(5 x10*/4L, & 10% /N 1L 1) 1640 R 3R ) ,37°C,
5% CO, i 3% 2 do H5 YeHi TransFast™ 3 71 & 150 B #
fE. #5250l PBS YEJ5 , IABL 459 A8 i 14 -ASODN
( ASODN SRR dE 2 101, 289K % 1 pmol/L )
o ASODN( 2% 10 wmol/L),37°C 4 h, 8 e &5 1L
W EE R W . E-selectin %2 3K 3236 L. 37 B Jin A TNF-«
(&M 25 ng/ml ),37°C 4 h;ICAM-1 FEikSLE AL . 5
e 5 MGG SRR IR 4 b S B TNF-o, I 4k2215 57
16 ho [AIA, 7 AR AT ASODN AbH ) TNF-o 755
LA X} E
1.3.2 i =X 20 i ASCAS W0 Py Bz 4 L JE E-selectin 1
ICAM-1 {33k

RS A IR IHALSS | A AR B
435 A BRITA E-selectin F1 ICAM-1 PA T BELAR( 1
:50),4°C 30 min /7, ARG BE FITC —4t, it 2L 40 f X
5
1.3.3  RT-PCR W% E-selectin il ICAM-1 mRNA {3

ik

JH 6 FLE IR MR, $ERh ECV304 41( 2.5 x 107 /4L)
1.3 1 AL G, 7 13, A Trizol 857 42 B 21
JL RNA , 585853 006 B T 2 v B 5 B RNA 2 g, #59
R G VLT 5% 55, L) cDNA SR RIHR, 43 3l 2R 17
E-selectin I [CAM-1 Y& 44, SN AR R4y 25
wl; E-selectin MZ=%0.94°C 30 5,64°C 45 s,72°C 45 s,
30 MEHJE ,72°CHEH 7 min; ICAM-1 A Z%L:94°C 30
s,60°C 45 5,72°C 45 5,30 PMEFJF,72°C ZEAH 7 min;
PCR 1729453 SIVE 2% But B Al 56 Ji¢ v K, 411 RO 22 sk
A% 2G4 04T, L E-selectin A1 ICAM-1 {33
IDV( integrated density value )4 RS B-actin i S 1
IDV 2 HfH , /8 E-selectin F1 ICAM-1 (1) A1 % 32 ik 5if
.
1.3.4 4 ZhpHAL

NHFEE 4 HepG2 Fl BEL7404 Z5AEA0H5 55 24 h,
A EP H-TAR( 9 wCi/ml ) BYRTFRI, FRic 12 h, Fli 5
T R0 L A 45 5 8 ECV304 41 A% 5 96 FLAR( 1 x
104/4L ), 45 1.3, 1 JAREE A, 43 500 i A AR 30 14 vk B
2.5 x 103 /ml () HepG2 1 BEL7404 4l ff2( 100 pl/
FL), ST R BEARE L 3 AN FL,37°C | h R, 2
AL, PBS VEU AL K 40 B 2 49% 3 BE AT 44T I
5% =AML Uk, 80°C B+, T+ BN KR {E( cpm ). 4
JOZGF E 53 L = C F A cpm-Z8 11 cpm )/ B4 i
cpm-7%5 [ cpm )
1.4 SGEiteEink

K FH SPSS 8.0 FRAFALIEAT ¢ K5 .
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2.1 ASODN X N B 4 g % ik E-selectin #l ICAM-1
mRNA FJ 51

I 1AL : TNF-o 555, DJC ASODN 4111 E-
selectin Fll [CAM-1 FKIEFIGHTC TNF- Jill ¥ 2H W] o T+
Fi( P <0.01 ); @5 JC ASODN 21 i 3 35 R A Lo, I TR
&% #8 ASODN 21 JTC Bl 2 F F&( P >0.05 ), # ASODN
H T R P, <0.01,P; <0.05 ), JJ§Fi{A&-ASODN 21
INTF R ECP <0.01); @ BB & 4-ASODN 41 [t #
ASODN ZHA H4F iyl 250 %, 22 R (P <0.01 ),
LI E&H =5,
2.2 RT-PCR ¥y B Aetl 68 I i Dk 43 B

JIA B-actin 25| ¥ RT-PCR 7 ¥ fi UKk 45
( WLIE 2 ), ASODN 4b B f RT-PCR J ¥y v, YK A 225 1 %5
JG ASODN X HRU8 55 . ik AR X EC WLIE 3 ),
2.3 ASODN Xof JH- 2 M5 P 1z 240 B 1) 285 BT 11 52

(£ 1)R WL, 5JC ASODN X R 4H H. %%, E-selec-
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tin 95 J5 fA-ASODN F1# ASODN 2 2 B 3% B & ik 55
(P<0.01),5%M E-selectin ASODN X} HepG2-ECV304

J BEL7404-ECV304 2 [6] 9255 #0675 ; 1 ICAM-
1 ASODN X ZhBH 04 2 22 5 o (P >0.05 ).

1 ASODN 3% iR i% E-selectin 1 ICAM-1 FI500
Fig.1 Effects of AODN on the expression of E-selectin and ICAM-1 in endothelial cells
A: Basal; B: No ASODN; C: Lipo-control ASODN; D: Nude ASODN; E: Lipo-ASODN

B2 RT-PCR =4 B3R 158 AL FL ik S A
Fig.2 Agarose gel electrophoresis of RT-PCR products
M: Marker; 1: I/basal; 2: E/basal; 3: I/no ASODN;
4: E/no ASODN; 5: I/lipo-control ASODN;
6: E/lipo-control ASODN; 7: I/nude ASODN;
8: Nude ASODN; 9: 1/lipo-ASODN; 10: E/lipo-ASODN

3 RT-PCR #ill| E-selectin, ICAM-1 5
B-actin =ik FIHEXHE
Fig. 3 Relative expression value of ICAM-1 and
E-selectin top-actin by RT-PCR
A: Basal; B:No ASODN; C: Lipo-control ASODN;
D:Nude ASODN; E: Lipo-ASODN

3 #

ICAM-1 fJ ¢DNA 4K 2.98 kb, /1 57 bp i 5" &
PEIX .1 598 bp M3 22 1l (5 52 HE A 1 330 bp 119 374
BRI X 2H 1 ; E-selectin [#) ¢cDNA 41 3.85 kb, H1 116
bp A9 5" AEBHPRIX 1 830 bp Ay 3% L2 i 5 B2 HE A 1 898
bp 19 3/ 9 B X 40 . Bennett [ HF 5845 - GoRl 1,
EHAIT B £ 26 ASODN 1, 5545 %) ASODN #1751
RO T 45 F ) cDNA 37 3R 5 X, A SC e O fe £
IR A9 ICAM-1 F1 E-selectin 1 ASODN £ — 4%, 7f:
BEST—Z%F B ASODN( B 22 i Fp e gl i B —3%, 2
JEHESI P AS [R] HL5 H w800 AT ] 3% R F= 434 6
FIEYE ). 45 3R —XF #E ASODN %4 #ll il ik 1
FH, 1M1 BE FH ICAM-1 H1 E-selectin f ASODN 43514 H
BT B 3238 2 40% , UE 92 E AT B9 1R 2 e 9 4% 5
Mo X2 445 A T 3 madE % S IX 1) ASODN fir 33 H
) mRNA Fik i F R, 7T BE AL 2 RnaseH 1) 51
FF 2% mRNA-ODN RUEZ5 44, T 25 6 T AUG %% 5%
I EE 57 AR S X 9 ASODN #5A BE A 24K mR-
NA ikt

FEHEE AN ASODN (3B R T7 1, AR W 58 2K
JHHY TransFast™ Reagent T— e T BHE T8 AR
5 PERE A DOPE B G4, AT &5 ASODN 5 HA
YA LA AL R 5 mRNA (D455 RE T, 9m
WG ’@[ 3] o S5 # ASODN #H Lk, TransFast g & /& &2
B ASODN 4 23k F B AVA L 1/10, £ 58 5 19 71 461
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&1 E-selectin #1 ICAM-1 ASODN % 34#) ) 52 4 A8 5 B ¥ 4B B 1] B B BT 28( x =5 ) %
Tab.1 The adhesion rate of endothelial cell transfected by E-selectin and ICAM-1 ASODN to hepatocarcinoma celll x 5 )%

Groups I I I v \Y
E-selectin/HepG2 17.7+0.9° 80.4 +£6.2 82.0+3.8 52.0+3.6" 38.0+5.0"
E-selectin/BEL7404 8.1x1.0" 75.9 +£0.6 73.3£3.5 62.8+3.7" 26.7+1.6"
ICAM-1/HepG2 5.0+£1.37 71.0x2.4 70.0 £4.6 68.4+3.0 68.6+1.8
ICAM-1/BEL7404 3.3+0.97 65.9 £4.1 64.9 +£3.2 62.2+£3.0 63.6+5.0

I :Basal; Il :No ASODN; III : Lipo-control ASODN; [V : Nude ASODN; V :Lipo-ASODN; * P <0.01, vs Il group( n=3)
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J5 4 ~5 h Ll E-selectin i 3=, IGISHAH & A2 1) B RE SR S 30 [5 % % # ]
BBt 12 ~48 h FEHR K ICAM-1, R EFR BB A, I =
IR % 2 T B B W B B . TNF- BHT AN 9RH (1] Bennett CF, Condon TP, Grimm S, et al. Inhibition of endothelial
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