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w NN =

[HE] 8 65 ZHHE (resistin) 2 F xF TNF-o % F % W% 8 ECV304 kX @M E & W4 F 1ACAM-DWZ W, &
kR H T AW FER AR resistin B H 74 B 1Kk pEGFP-C1 ) # )7 & pEG/Resi, Jl§ Tk 4 4 ECV304.% % 6 h #m A 20
pg/L TNF-o % %, RT-PCR 7 % % 314 71l # %4 18.30.42 #1 54h # resistin 77 ICAM-1 mRNA % i ; B B | % 7% 60 25 3% 4 7
resistin & H W & &, 3F /I ELISA 7 &0 & ECV304 £ ICAM-1 Bk, £ R : L8y %X % f 0 7 % KA pEG/
Resi # # f% 2f 3 7 & ECV304 W &3k ;40 ] TNF-o 15 % 4 4 T # % resistin 2 4 8 ICAM-1 kK K- P2 m T R%E 24,4
resistin 3 H & 3k 8 1% (30 71 42 WICAM-1 mRNA A1k Gk ER A% LA H B F A5 (P<<0.05); H ICAM-1 mRNA fu &
B &k KB resistin 2 HF KB N T A5, 4 4 Resistin 2 H #8933 TNF-o % § ECV304 %1 i % ik ICAM-1,
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Effects of resistin gene on TNF-o-induced expression of ICAM-1 in vascular endothelial cells
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[ABSTRACT] Objective: To study the effect of resistin gene on TNF-g-induced expression of ICAM-1 in ECV304 cells. Meth-
ods: Resistin gene was cloned into vector pEGFP-C1 to construct pEG/Resi plasmid; the latter was then used to transfect
ECV304 cells via liposome. TNF-a(20 pg/L) was added to the system 6 h after transfection. RT-PCR was used to detect the
expression of resistin and ICAM-1 mRNA in the cells 18, 30, 42 and 54 h after transfection; meanwhile, the resistin protein
levels were determined by Western blotting analysis. ICAM-1 protein levels in the supernatants of ECV304 cells were deter-
mined by ELISA. Results: Restriction enzyme digestion and sequencing demonstrated that the recombinant plasmid was success-
fully constructed and was expressed in ECV304. ICAM-1 levels in resistin-transfected group were consistently higher than that
in the non-transfected group in the presence of TNF-o. ICAM-1 mRNA and protein expression in the transfected-group was sig-
nificantly higher than that in the non-transfected group during the peak periods (30 and 42 h) of resistin expression (P<C0. 05);
ICAM-1 mRNA and protein expression increased with the increase of resistin gene expression. Conclusion: Resistin gene can en-
hance TNF-g-induced expression of ICAM-1 in ECV304 cells.
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2. B WL,%. Resistin FEPRXF TNF-o ¥5 5 1008 9 B2 400 ICAM-1 323K 19 5% 1 - 185 -

ShULEE T % B N X TNF-o 5 5 I 45 N 2 40 i
ECV304 ik 40 [a] 26 B 70 7 1 (ICAM-1) By 5 i,
Lk — 20 883 resistin 782 50 FRW 1L & 9% 28 & 4
KR4 FHLE .

1 #MBFFTE

1.1 M#  Resistin £ cDNA B, 31Kk pEG-
FP-C1 #l ECV304 A L8 P B2 40 MLk b 1 74 SRR
2R — & BE B N W R R A Ex Taqg DNA Bo
fitt, T, DNA i ¥ i, B %l % N U) B EcoR T .
Kpn 1 .DL-1 kb marker, Ji ki & BGL 5 &, DNA #E
Jie 1T iz i Ak 38 7] 2 f RT-PCR R 7 & W A K 3% 5
WOy A 5 5 Y il F) Lipofectamine 2000 £ £ %
Opti-MEM ¥ A Invitrogen /A7) ; A resistin 5 5 [
ViR B N % K Stressgen A7) ; A TNF-o 2 H Al
ICAM-1 ELISA i{f| & A R&D 2wl 5196 1k
i A T AR W SE

1.2 Resistin AR ¥ 3 S GenBank A resistin
FH CDS %1 (NCBI No. NM 020415 ), i Prim-
er5.0 Wit W~ . Li#iF P1 . GC GAATTC
AGG ATG AAAGCTCTCTG, & f & s % 11+
ATG Al EcoR T B VI 02 &5 FilF P2 H: TT GG-
TACC ACC TGA GGGCTGC, & i & 1L % % F
TGA 1 Kpn T B VIO 05, ¥4 LK B Sh 349
bp. FEI#Y P1.P2 #t4F PCR §" 88 resistin FH , 2
N 2AE R 95°C AR 5 min; 95°C 30 5,55°C 30 s,
72°C 60 s, 4% 30 IR 72°C FEEEAH 10 min, BEHR
B I P VKB G A 1 P ) RN

1.3 T4 pEG/Resi 9 & B resistin
PCR /=¥ & o i gl fb J5 5 24k pEGFP-C1 [F] B}
H EcoR T Ml Kpn T XUESE Y, B A8 W8 BE A 5 3k 7105,
T,DNA %0 %E . Ak E. coli DH5a 852 25 4
WL T 50 pg/ml RABE R I LB [ AR 57 5L
e, OH LCBEALBRER 10 A~ HB 75 40 R F 3 ml
TR ERM LB FRW P, 37°C IR B 5 it &,
¥ PCR PH% B 75 42 Bk DNALEcoR [ #l Kpn |
XURGY] , EL Yk R I I 26 1 A ) TR N W

1.4 @Rttt R FRAFH ECV304 41k
2B ERFRE T 100 ml/L G4 175 9 DMEM #5
FEW L TE 37°C ARFUEL 5% CO, A FNE JE 19 1
FE PR 3 d IR IEE 1R,

1.5 pEG/Resi # # ECV304 #Yedi 1 d #
ECV304 4 Mo AR A AE 6 fLAR . A 2E K &=
80 % ~90 % @l A B, L Opti-MEM 4% 250 1 43 5%

Bt 5 pg pEG/Resi JURLFT 10 pl Lipofectamine 2000
HEATHE L 555 6 h, B BE SR, A E 20 pg/L
TNF-o #1100 ml/L i 4= 1L /9 DMEM 2 ml #47
S 0 T Y 18.30,42 Ml 54 h 7E9¢ % 8 B
TWLEE L YR

1.6 TNF-q # % ECV304 ICAM-1 #9 k2 T4
Yt 6 h 9l 5 Y pEG/Resi, 25 # & pEGFP-C1 Fl
R ECV304 40 in A& E N 20 pg/L
TNF-o #1715F .

1.7 Resistin & @ #94n  ULEH Y pEG/Resi 42
h ECV304 , FH 20 il 24 ff W A 38, B0 J B 13 L R
BCA (bicinchoninic acid) ¥ 178 & &, 1 e 3 i
1 - 3R TN 045 T i 68 i Pl Yk (SDS-PAGE) Jii L B i,
BN PLN resistin FLIEREPUIALE A (4 °C &
1.5 h) .55 1 : 5 000 () HRP #ric B9 2E 50 T ik
ZEA OKFRGFEIR 1 b, &R 0)5 18,

1.8 #:%J5 Resistin 2B mRNA k& ¢%n  H
Pt E f PCR M7 M . (DKM TRIzol — 4
PR AL YL 18.30,42 Fl 54 h ECV304 () RNA, %
I ARG K L R UV-1601 84043 5606
JEEASCI 22 20 BB RNA [ 7= 5 A4 B, Do/ Daso L
fH>1.8, ()W S RNAVE 5 pg.Oligo
(dT) 1 pl, DEPC KM ZE 11 pl,#E%).70°C |5 min,
BCE VK - E /D 1 min; A 10 mmol/L dNTP 2 ul,
5XRT buffer 4 pl, DEPC 7K 1.5 pl, RNA g # fl
0.5 pl, BFEWA] R L, 37°C .2 min; A
SRR, B 2R A, 25°C .10 min, 37°C. 60 min,
70°C \10 min, br A #4798 6 € & PCR 8 — 20°C f&
M. (3PCR 7519 1Y resistin Al N Z M B-ac-
tin, 2 ' B-actin 51 ¥ ¥ 5 . BiF 5'-AAC CCT
AAG GCC AAC AGT GAA AAG- 3", FiiF 5'-TCA
TGA GGT AGT CTG TGA GGT- 3, =K E X
231 bp, PCR I %M 94°C WiZE Tk 3 min; 94°C 28
PE 45 s, 56°CIB & 30 s,72°C FEff 30 s, 3k 35 PIF
W, (OFRAE R ESE M 1~58, & EIKRIRA
10° ~10"copy/ml., Ml 2 5 {5 1/ 25 % (thresholdcycle,
Co,LL Ct{H MR A AR, resistin cDNA & & N4k
SN S e Ee R A A 1 A S R R - ML S
PR resistin & 18, resistin 7 ik 1 805 K H re-
sistin 7 1 /Bractin cDNA & I R4,

1.9 RT-PCR ## ECV304 # ICAM-1 # mRNA
Ak oAl RE YL 18,30, 42 F1 54 h B R i T
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B EBEREMR 2008 4E 2 AL 29 %

9 R gy s AR AR #E Y2 pEG/Resi 4119 ECV304
YA . R RT-PCR 35K ICAM-1 1 mRNA #
ik EAREAELBRIE 1.8, Hrhy i ICAM-1 51¥)
FHl R, EiEgl ¥ 5'-ACA TGC AGC ACC TCC'
TGT G-3', NiiF514 5'-CAC CGT GGT CGT GAC
CTC AG-3', 9" 3 F Bt & 381 bp, PCR Jx i 41 .
94°C WAE M 5 min; 94°C A8 45 s, 55°CiR K 40 s,
72°CHEAH 30 s, I 35 NEIR,

1.10 ELISA #m &40 ECV304 @ e £ & ICAM-1
w Fik TR YA 18.,30.,42 Fil 54 h BUH 50 pl
R H R e 20 | 5 gy 2 AR N G pEG/
Resi 4119 ECV304 20 M I 38 W LA S 1 &, 20 51
FE 5 s FRRORG RS A B ELISA B9 48 LA, &
WA fL, s XL Z IR E 60 min, HEERZE
PRI AT R R AR I A R W) o
WEE 30 min, YEAR G, BALA A 100 pl AW,
37°CHEHE 20 min 5. BALANA 50 pl Z W RRRIR
SR FE 450 nm A EEEUD 1H .

1,11 %354 JISPSS 13. 048 5 14 F # 4
(=) BEAT 7 22 3 B RUMH S 43 #r

2 # B

2.1 EFHFHE pEG/Resi 5% 10 g/L BifigHi 5t
JE LYK 0 BT Sk 7R s resistin F£ R PCR 9738 774 DNA
FBOR /N R BT S5 R ARAE . % 5 4 BT AL pEG/Resi
H EcoR T Fl Kpn 1T MGV, AT LI H K25 4 300
bp B L IK pEGFP-C1 f1K/NA 349 bp H Y%
resistin, M) 45 RAHAF (K 1), X ik pEG/
Resi /£ 50BN & N 1) DNA JP 8 #1777 51 2 bt
UE 5 R GenBank A resistin B H CDS J¥ 51
(NCBI % i %5 : NM020415) 5¢ 2 M [,

B 1 Z|ABRK pEG/Resi B % T B IKE
Fig 1 Electrophoresis analysis of pEG/Resi after digestion
M:DNA ladder; 1: Resistin PCR product; 2: pEG/Resi digest with
EcoR | +Kpn 1 ; 3: pEGFP-C1 digest with EcoR | +Kpn |

2.2 Resistin & @ £ ECV304 ¥ & %5 Western
ENIR 25 5 W L e Y 25 4K pEGFP-C1 By ECV304
G resistin £ H B 3 3k, M 7% Y 5 41 kL pEG/
Resi i ECV304 H &AM FLA 8 GFP-resistin 1
Mr i #) 37 000 (& 2), K GFP & 1 Mr H
27 000, resistin 25 1 Mr & 10 500, 5 7l 3] 2% S AH
. X ECV304 4053 5 T %% 9% 18.30.,42 1 54 h
TESE G 0 U N WA 2 36 I EGEFP (19 3R 3516 O
LA AE 30 Al 42 h R Y e (& 3)

Mri=laty M

——
N —
1 —

B 2 Fht& ZE B GFP-resistin Western Ell i 43 #7
Fig 2 Western blotting analysis of GFP-resistin protein
M: Protein marker; 1. GFP-resistin protein; 2;: pEGFP-C1

Bl 3 JRH pEG/Resi BE AR AZBRLEL REE

Fig 3 Green fluorescent protein expression after different periods of pEG/Resi transfection

A:18 h after transfection; B:30 h after transfection; C:42 h after transfection; D:54 h after transfection. Original magnification: X 200
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2.3 Resistin mRNA £ ECV304 ¥ 89 &8 253
WoR Y R BERK/NG 349 bp, 5T 45 R A AT (F
4y, IR Y 18.30,42 1 54 h B resistin
B mRNA B A X £ 3k & 0 %) 1. 27 £ 0. 11,
3.7840.24.5.3440. 44 F13.17£0. 31,

] ) p—
S —
AHFr=—

e | EETETHS

el L 18 ]

B 4 Resistin mRNA K &ix
Fig 4 Resistin mRNA expresstion
M. DNA marker; 1-2: 18 h after transfection; 3-4.:30 h after trans-

fection;5-6:42 h after transfection; 7-8:54 h after transfection

2.4 ICAM-1 mRNA £ ECV304 ¥ # k5 257
WINPT R BER/NY 381 bp, 5 U 45 FAAT (K
5), ZTEAN . REFUERY 18.30.42 154 h
f ICAM-1 mRNA 3K ik & 43 % & 0. 18 £ 0. 03,
0.22740.04,0.2940.07 Al 0. 26 0. 06, 7% Je =5 3%
R4l ICAM-1 mRNA F£ik #5390 0. 24 +0. 05,
1.3740.14,2. 78 0. 21 Fl 4. 92 4+ 0. 41, 1fij §% Yt
pEG/Resi 41 ICAM-1 mRNA #iA& 5518 0. 29+
0.07.2.6340.22,4. 78 0. 37 #1 5. 11 + 0. 47,
g5 RERB] L ORTE FAH R ™ UK P ICAM-1

mRNA ik, 55 Je 25 AR 4 R Y4 pEG/Resi
A 22 F A G 8 L (P<0. 05) ;1 % 4
pEG/Resi H7EH L 30 Fl 42 h it ICAM-1 mRNA
FKih R SHREERARALK, ZRBAERITHEX
(P<<0.05),

=LA |

— -t

B 5 ICAM-1 mRNA B RiE
Fig 5 ICAM-1 mRNA expresstion
M. DNA marker; 1-4: 18 h,30 h,42 h and 54 h non-induced group;
5-8: 18 h,30 h,42 h and 54 h after pEGFP-C1 transfected; 9-12: 18

h,30 h,42 h and 54 h after pEG/Resi transfection

2.5 ELISA # @l ICAM-1 # & & K F 4 R 5
A ELISAYER I ZE R R W], TNF-o 15 5 B9 AR % e
Y LU AR A AL U pEG/Resi 4119 ECV304
16 30 h.42 h A1 54 h i ICAM-1 R A BB EES T
A TNF-o %S 8 ECV304 77 A By 5 aill 38 &
(P<C0.05) , bifi %5 % Y B 6] 19 ZE K, 5% 0% pEG/Resi
B ECV304 4l ICAM-1 ikt B Hii £ (£ 1),
I HAE 30 h Al 42 h B 5 R 5% e 2 R s SR 4 HL R
EZRAGIFE XL (P<0.05),

R 1 BAECV304 HEARFERELEFR ICAM-1 HEE
Tab 1 ICAM-1 contents in ECV304 cell supernatants after different periods of pEG/Resi transfection

[n=4,x%5,p8/(ng - ml~1)]

Inducing time z/h

Group 18 42 54
Non-induced 0.024 14+0.001 3 0.037 440.002 3 0.042 740.002 9 0.039 540.002 7
Non-transfected 0.032 3+0.000 6 0.156 440.008 7* 0.378 84+0.002 1~ 0.516 240.010 6
pEG transfected 0.034 740.001 1 0.149 740.007 6* 0.357 24+0.004 6~ 0.505 34+0.013 5~
pEG/Resi transfected 0.051 1£0.001 4 0.363 340,005 3*4& 0.502 840,000 9*4 0.558 340,003 4*4

* P<0. 05 wvs non-induced group; £ P<C0. 05 wvs non-transfected and pEGFP-C1 transfected groups

2.6 ICAM-1 kL KF L resistin &L F 48 % o
M Pearson #H K/ #1 B8 . ICAM-1 mRNA %3k
K5 resistin mRNA Rk 2 i & EAMHKX (r=
0.676, P=0.024);ICAM-1 #& 1R K KT 5 resis-
tin mRNA Rk 5 B EM K (-=0.691, P=
0.013 ). 48/8 ICAM-1 mRNA FI# 1335 7K -3 b
resistin 3 K 3R 3K 1 19 38 i o = .

3 i it

ICAM-1 J&—Fl 23 A T 4H B 3% 18 9 S5 2 1
SR BR B B R O P — 25 40 M S B o T
ICAM-1 F- %6 1M 45 P 2 4 Jf 2 36 L 76 1E %15 D0 T Y
HRFIAAELE 1L-1, TNF-o, IFN-y % %5 K 1 H)
BRI 3 ICAM-1 R4 5 R 8 B A B e g
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B EBEREMR 2008 4E 2 AL 29 %

P 25 L L B B I A A R R R R AR IR
ot & 1 R, ok 4 A 400 92 Vi L A Y AR 3 B (ECMD
FEAERE L R U D | i 2 BILAAR i R A A B
AHETE £ WL ICAM-1 5 3h Bk il FF 5 1k 19 8 B A
F00 Okada 251 $2 1y ICAM-1 RERS 5 | 1M 45 P9 B¢ 451
f5 TR A IS P B DI RE B A bR R 2 — . BRI
M4 28 51 S ICAM-1 T B HLH] , — Bk Ay 2 e b
AR 2 P B 40 i 7 A AR AR R K T ICAME-1 36 3l 7
AL E NF-B % 5% 7456 07 o5 LR R 3852 1% %
A B E S R E W=, TNFo THZ
Tl 20 B o3, AHL 3 8 p A6 AL W A i = A, 2 ALK
PR 97 5 3 A7 6 G 2 D9 B 200 L8 45 B 42 . 9 B A i % T
]2 AFAE TNF-o Z KR (TNFR) . it LB f& TNF-o 16
B 2 B A0 2 — , TNEF-o o 5 ik P9 B2 200 Bt T o B4
1 B T5 A & AR B AR Ak T AR B O T S
SR P e AR 05 i R 2 — . ECV304 4H i A
B 5 IOk P4 Bz 400 Ak L LA B ICAM-1 2635 /KPR AKX
{H7E TNF-o BIHIT  ICAM-1 4311028 35 7K F A4 B
RIS, Zhou ZFHFFE AR TNF-o 55 ICAM-
1 F VCAM-1 ik B AKH NF-«B i #% , HAE AL P
KA TNFRL 2 705

N resistin RN F 19 S 04K |, H: mRNA
4K 476 bp, 9% 108 A2 ELRR , 4 ARX 47 BT
105 0007, H AT X resistin 51 B S R P AT IR
HARZ , Tokuyama 55" K H A 2 BUOBE IR 9% 8 &
M5 H resistin K3 & M JE S RIEPLAH M resistin
KV EE] TR R U T A — B A
PERE PRI B B IR 5 2 PR & J kL i HL 7R X A
IR resistin A2 T4 T RME . 7E05 IR &
R R I s AR R SOV B B AR A B I T
PN R A L A2 A L R % B O E AR
HME HGEIN N resistin FIBES 5 T LA S 48 19 & 4
Horh Patel 0 BRI resistin 3 965 ¢ 4 d 72 A
AT LA 2k Ak 0 Tl A 38 5 W0 0T 32 ARy (peroxi-
some proliferator-activated receptor y, PPARY) &
NI R , resistin Fe I A BEFE PPARYy B £ )4 1%
IR SZ AW AL PR AR A NF-«B 3 B% 5w 4
H#l PPARY, ff resistin TR 2 &% PPARYy ¥ 5 X
Jf PPARYy 774 7 S5t 94 5, 15 5 NF-«B i #% 5] i
EREAI TNF-o & 1L-12 Rk THE .

ARWE T X N resistin K R 3 47 50 B O 55 Y
ECV304, W% resistin 3 K [6] 3% 35 & B 3 %)
TNF-o 755 ECV304 540 1 B %5 F 73+ ICAM-1
B2, SR AR T resistin B 2 5 X RAE & 4 72
RS F RIS, P BoR . ZEAMHR] TNF-o

BEEM T Y resistin FERH B ICAM-1 F ik K
AL S T R Y TE resistin 35 K B I 38 35 &) 14
(30 h A1 42 h) ICAM-1 mRNA #lE H £k B R
ey A B TE R H ICAM-1 mRNA FIZEH#
IR IK VS4B resistin F BR3¢ 35 5 9 3G 0 1t TH 5 5 $E
resistin A fE LA 58 TNF-« 5§ ECV304 F£ ik
ICAM-1 /EH]. 45 AT XT resistin 5 Wi TNF-o
PR Y NF-cB 38 [ 8 22 155 9 2 ICAM-1 45 %5
Bt 53 7 2 3K 1 o T HLIAE E— B4R .
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