- .
*F 40 ML K -18 S B R IA T-«B 415 A549 4l
43U 40 S TR B B 4351 AR R OB 52

B&E HFR KKk BAF ¥

[BEY By WREAKRANZ-18AL-1R)XF A549 40 %% M M M EH 2 F-1UCAM-D B FE FAEH
RHELEARNEEEROEENESIE. 5% M1 pe/L KWREH IL-1B A A SC-514 (B % 7 H F-«B
(NF-kB)# TKK-2 5 & 47305 910 B4k B i A549 401, F & &5 R % 5% B 385 3% (Western blotting) & 9 IL-1B 3|
# 5.10.30.60 min B} 40 i P9 BE AR 4L NF-«B 1% B 53 (pIkBa) #i IkBa AR X KV MCHM L L BHE
(LSCM) B 8 8 J NF-«B p65 {8 5% B o 2 % X M) £ U8 W5 ) & NF-«B DNA 458 #1065 itk e B R A%
WRLE S FSME R (ChIP-PCRIZARB M Z BiL HE A Hd f1 p65 5 ICAM-1 £HE S FIE 408
F-BAWE R (RT-PCRR M 4 h j5# ICAM-1 mRNA 335 ; B Ik %8 0% B ¥k (ELISAY R 24 h 4116
FHEMICAM-1 EHFRXA.BE IL-1B RS MMM pIkBe EARRXKFHB AR kB EARBKFHE
F B LSCM K 8 7% 8075 i p65 B MR 17 M8 5% % ,p65 45 DNA #5451 #: 81 B 5 % (P<<0. 01) . ChIP-
PCR ¥ # % 3,IL-18 R Z BtiL B & H4 il p65 5 ICAM-1 EEF 3 FR MK DNA F g &. IL-1B
R 4h)SICAM-1 mRNA 5B BAB MM 24 hJ5 A4 AR ET ICAM-1 EAREFHEBEAR
(P #5<€0.01), SC-514 B T plkBa 2 (8 A B 1 IxBa B B9 F WA T p65 BHMEHEB M DNA 54
WM ST ICAM-1 8 mRNA BREAZEEAF (P #<0.01), & IL-18:E I #IE NF-«B /+ 5T A549
M3k ICAM-1,

[x8R) FREAFHITF-1; BERETB HAKRME-1P

Effect of activation of nuclear factor-kB on modulation of secretion of intercelluar adhesion molecule-1 by

A549 cell LIAO Pin-hu* o DU Xue-kes HUANG Bing, YAO Wei-zue, CAO Jian. * Coronary Care Unit,
the First Affiliated Hospital of Guangzi Medical University, Nanning 530021, Guangzi, China

[Abstract] Objective To investigate the effects of interleukin-18 (IL-1B) on intercellular adhesion
molecule-1 (ICAM-1) expression on A549 cell and underlying signal transduction pathways. Methods A549
cells were pre-incubated with SC-514 (nuclear factor-«xB (NF-«B) inhibitor (IkB) kinase-2 (IKK-2)
inhibitor) and/or pre-treated with 1 pg/L IL-1B. The phosphorylated IkBa (plkBa) and degradation of
IkBa were determined by Western blotting with specific antibody at 5, 10, 30 and 60 minutes. Laser
scanning confocal microscope (LSCM) was used to examine the nuclear translocation of p65 at 30 minutes
after stimulation. The DNA binding activity of p65 in nuclear extracts was detected at 1 hour following IL-18
treatment. Chromatin immunoprecipitation (ChIP) assays combined with polymerase chain reaction (PCR)
were used to evaluate interaction between p65 and ICAM-1 promoter site DNA at 1 hour after stimulation.
The expression of ICAM-1 mRNA was assessed by reverse transcription (RT)-PCR at 4 hours, and the
ICAM-1 expression on A549 cell surface was measured by enzyme linked immunosorbent assay (ELISA) at
24 hours after IL-1B was added. Results IL-1p induced rapid plkBa augmentation and its subsequent
degradation. LSCM graphs showed that IL-18 stimulated the translocation of p65 from the cytosol to the
nucleus. IL-1B significantly increased the DNA binding ability of p65 (P<C0.01) in cell nuclear extracts.
ChIP-PCR suggested that both acetylated histone 4 and p65 were recruited to ICAM-1 promoter. IL-18
significantly augmented ICAM-1 mRNA level at 4 hours and expression of ICAM-1 on A549 cell surface at
24 hours (both P <C0.01). The IKK-2 inhibitor, SC-514, inhibited IL-1p induced I«Be protein activity,
blocked p65 nuclear translocation, caused a significant reduction in IL-1 induced DNA binding activity for
p65 and ICAM-1 mRNA expression, and suppressed ICAM-1 expression on A549 cell surface (all P<C0.01).
Conclusion These results suggest that the activation of NF-kB mediates IL-1B induced ICAM-1 expression in
A549 cells.

[Key words) intercellular adhesion molecule-1; nuclear factor-«B; interleukin-1B
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BENRIEERTHEAREILREGTEH
ICAM-1"7, Tiii % fili b Bz 40 i 3% T R ik ICAM-1 R
HESHSREMIHURET S 5N PMN
WEIBREGERVT. ZRRFRASARNE-1B
(IL-1B) M # A549 48, LA % R B F-«B(NF-kB)
HSEBMEY, HEiTS 5 ICAM-1 725 L K 41 i
RENWFESHTFRBRENH.

1 HE5HZE

1.1 SERAR:A549 40 AW B K DY 40 Mo 55 5% 47 %
.l (EH),B-UL3H E 8 (B-actin) .DMEM ¥} % 4
(Sigma, 3 @), s 4 Il & (FBS, Invitrogen, £ H),
A TL-18(Roche, ZE H) , BBt NF-«xB M H B H «
(pIkBa) F IxkBa #1 {# (Cell Signaling, 2% H ), IkB ¥
M (IKK-2) & 4 ¥ %] 47 (SC-514, Merck, = H),
YA p65 B REH K (X H,Santa Cruz, £ H),
ICAM-1#itk (R&D, £ H), Z Bi b HE B He itk
(Upstate, 2 H) , BB AMB AN & R AR RE VT
& (ChIP) X 7 & . NF-«B DNA A4 EHREA &
(Active Motif,£H),

1.2 A549 ML TR S E H AS49 Fil
BERATEFBS.ERERMEE R DMEM ¥ HH
. HMERBILBTRIED N A4 HHL4 (A 4D,
SC-514 £ (B #4), A549 41 s + IL-1pB #H (C 4),
A549 M0 +SC-514+IL-18 (D 4H)., A 4l A
100 pl & RS HCR 10% MM B F BB AmA
YR B K 50 pmol/L Yy SC-514;C @M AR E N
1 pg/LEY IL-1B 8535 ;D S % Im A SC-514 Figb 38
M2 h, RIEEMAL pg/LHY IL-18 835 M. T 1%
% 5.10.30,60 min MR B2 vh i 4L A0 B, 46
W 48 B8 Y plkBe,IkBa g H & A K ;1 h S48
MEES,#1TNF-«B DNAZGAE®SM;1hEH
FRKGEBRESHARE, 2 EMBERLEFHTHR
B FRBTLR M54 b 5 A TRIzol 34 9 40
M, B RNA R 5 %;24 h 5 BB B¢ S 58 W B B
(ELISAYR I 1 & 1 i ICAM-1 BHEE.

1.3 HAFBEEB Y (Western blotting ) & il 4
MM plcBa.IkBa  H #1520 pg BHEABOEE,
P 2 b B B R - 3R VO 0 B B R A e 3k (SDS-
PAGE) . % B/EZRBHM 1 h, MA—H/5 4 CHF
S5, HE T EAYEHRP) M - HER TR
B 1h, BagRied¥kECLRAABRREALK
W REXEKFBRER.

1.4 NF-«B BB % AS49 AR ET A 1,
#1 IL-18 30 min, B 1+ 1 P BAPEE- 20 C

THEHZ 10mn, ERT TR BTZEXLEZZ
BZ 9 10 min, F & A BE A W89 B L2 vh i (PBS)
BEILEEFBTFESTRIA p65 ZH M PBS
FBAEN 4 CHE R . IMEEEERICH
HAZHFBE 1 h, 811000 K 4,6-Bpk-2-%
H Wk (DAPD B 5 3 min, BEEBERERE
1min, BXERFHE . FAREEHLERHE
(LSCMOX B b i AT AR AR 1R

1.5 NF-«B DNA &4 F#a0 M aE R
fE, MEZES T DNA #HITEEFE T, W
K 405 nm Ab B4 I W IR BE (A E.

1.6 ChIP 4347 . ¥ ChIP A AR EE ST R
85 B 5 B R B 4 p65 PR M ZBRib 41 B 3 He
bitk4 CHELSR, TREER AR BN AZEI
€, #4% DNA YR )G , it R A B4k OB (PCRO K
i ICAM-1 J3 3 F b NF-«B %5 & fit & GGGGCA
TCCC, fE 8 31 9 ¥ 5 K : 5 -GCTAGGTGTGG
ACGTGACCT-3 #15'-TACGCAGGCCTCTTTAA
TCG-3' 4R LA HA 5 p65 £iF R 5 5 DNA BH 4
X HEER.

1.7 BHER-BEEERNRT-PCRKM ICAM-1
mRNA #3581 pg#) RNA R ¥ R )5, {8 PCR
UHTEERBIMT. ICAM-1 3 YHERFFE
2 NM _ 000201, 5| 4 ¥ 31 : 5'-GGCTGGAGCTG
TTTGAGAAC-3' #1 5'-CTGACAAGTTGTGGGG
GAGT-3'; =B B¢ H 1 B2 i .88 (GAPDHD 5 1 84
B F S5 NM _ 002046, 5| 8 B 51 ;. 5-ACA
GTCAGCCGCATCTTCTT-3' 1 5'-TTGACTCCG
ACCTTCACCTT-3', i1t In Silico #INetPrimer
X5 Wit st .sl M EME AR RS S 4
(SNP) } & 3¢ (Hairpins) 5 #) ,

1.8 ICAM-1EH#3k.PBS B4l /5, R
A ICAM-1 5k 5 MR K TH Rk M ICAM-1 # 17
ZE HMERBHBEEIA IS ICAM-1 ks
B MEYRABE, REFAHERSARERR
1% ICAM-1 R EHEMX.

1.9 FH%AHE A BRBEEUBRLREE @+
R FAR KB ¢ K1, £ 46 R one-
way ANOVA FE4H A ¢ BE,P<0.05 hER
HEHEEX.

2 % R

2.1 Western blotting ¥ #lj pIkBa,IxBa & H # i
(F 1):IL-18 R 5 60 min P41 M4 I8 plcBe B 1
REKFHABAR NN kB EAZRZHANE
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Fefk, ¥ L 5~30 min BB E. SC-514 H¥ T
pIkBa 3% 3k 59 F 5 #1 IkBa BFEAR.

C1 . — — T — —

L . — — - G - -

Y 0 § 10 W 60 1 5 10 30 Gl

B 1 IL-1p A1 SC-514 3 4 plkBa i IxBa
BARZHYW

2.2 LSCM BRZRCEABERE 2) . 4IREXR2
R A, p6s BEHEEARE FTEMNTREN;
IL-1B R ¥J5 30 min P, BIER p65 B H B A
BEREA;SC-514 M T p65s EANBER.
2.3 NF-«BDNA &4 HE#HE 3D IL- 1B RS
60 min Y, 41 Ml % p65 DNA A BHHEA R
(P<0.01);SC-514 FiAb# ] 81 & [# {k NF-«B DNA
gA&EHP<0.01),

//d i

w/

5 ABH 8, P<0. ||,_;| #MHH."P<0.0]
B3 IL-1B f1 SC-514 %t NF-«B DNA & & EHHEH

2.4 ChIP-PCR 4y #i 45 R (F 4) . 1L-1B #i#% 2. Bt
L4HZEH He # p65 5 ICAM-1 B FRBHEE
DNA F3)454 (P ¥<0.01),

0.5¢
0 a4
0.4f WmcA T

a
1

"

) 0.3F

® /
e

Z.

]

— el
0.} /

ZEefeal & Al P65
H. 5 A4, "P<0.01
M4 IL-18%F Z B4 A He B p65 5 ICAM-1
BHTFHEANER

2.5 ICAM-1H) mRNA MIZEHEXLEE(ES).,
IL-1B #I#)5 ICAM-1 mRNA REBEEHWARF
5 3;SC-514 B AL # &K T ICAM-1 mRNA f1EH
B2 KK (P #<0.01),

ICAM-1 mRNA

;3 J-\f’lll‘L?’ "P<0.01: 5 C ﬁlLLﬂ P<20.01

5 IL-1B M1 SC-514 % IL-18 JI# 5 24 h ICAM-1
mRNA R & B &35k F K% W

3 4t i

A B AL R R SME R S B R A
T HEHFEHI>TESE5T PMN 765 £ 40 0 8 A
KWEREWEBIT.BEZMEREHIRE. ICAM-1
e 2 P I 45 45 / &t P IR 5 38 45 & fiE (ALI/ARDS)
RSP EABERENERD, BRI vk R L
HE Y ICAM-1 KA B BN ARETR
®Hy ICAM-1 £ PMN B2 B B PR EE®
FAT i P9 B P B 4 R L b B 40 I % I 4 S
JE B IL-1. P 58 A F-a(TNF-a) Z {2 PMN
EMABLNELE, 257 ALLKE LD, ICAM-1
e b B 40 B A R 3k B B AE B 5 B L A R AR B
QL) P9 PMIN“n#81” i 72 b 49 1 AT 0 R WA 8 . R 1 BF
REW,ICAM-1 HESTESLHUEFLELOK
¥ (MAPKs)#I NF-«<B BEE X, I TFTEXBE4ER
F,25@% ICAM-1 RN EEFSESEREB
AHREHBERD, NF-«BRABHNEENZ
BRETF,BIEE RS Z MRS F (4 TNF-a,
IL-1.1L-6.IL-8) FIi M4 F (40 ICAM-1) gy 5t
#3", NF-«B 7 ALl WA SUPREA B, 5
H5ALI RAEMHKREFRFH S FEHE TNF-«o,
IL-1B.IL-2,1L-6,ICAM-1. %i-E ¥ 40 L £ 75 %) %
BHF(GM-CSPF) %, # i, T = 2 89 il N 4 AF | BE 10
FHEFRE Y, XEREOREBRHFRBRY
&% NF-«B /B & % 5 ® «B F¥ 5 ,NF-«B 15 4L )5
M« BFEFKDNALE, BHTERNERANE
B, EICAM-1 /K - AV R, A58 2HTF
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B EA 1(SP-1 . FEHEA-1(AP-1) NF-«B 4 &
% 5 DNA F%, 2 ICAM-1 R HE ¥ &
M0, {HR, 7% ICAM-1 Z£FH% #E,ICAM-1 #H
B FRIE ZB AR B K& NF-«B R B
T XI5 %M A CRIRE.

ATRERER,A AL IL-1B RIBE,
2 1 4 9 plkBa 3K 7K B B 7 &\ 1xBa [ A, R B
NF-kB =R E A PrEM . p65 EHMA NF-«B =
REAEEY @B R, LSCM R BR T p65 M
O R 1 A B i R A p65 5 DNA 454
TEHE B TR, R MOE B9 p65 BES 41 i B DNA
MR ESEES. ABANZHBATSERERER
B F 15460, IL-18 B R ¥ AR 6 ICAM-1 3 3 F
XA T/ He B K P BT ,p65 B E B
B4 T ICAM-1 B3 FR R 5% E DNA FHl4
4. ICAM-1 mRNAREBEHESKEHNRERBRER
R EBMLE R H SC-514 KT NF-«B K #1588
SEAFH WL b BT AR, B 7R NF-«B 2 IL-18 i
S ICAM-1 FXZERK FEW, Fd@ 2R3
HAE AR T2 5 F A E B, 8IS i NF-«B
A8 T IL-1B % H ICAM-1 mRNA fIZEAFEX.
AP G BB R, IL-18 X A549 40 it 40 38, i
BE NF-«B A3 T A549 44+ ICAM-1.
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RARNEASBE. FERBERBAMAKENXR

S A BT A BB T R P e A OB R R T R I PR R R (AVP) K g AE 4h . SR A B8 v BASU B 52 07

EL A 10 BIBRS 22 B EMERE R 28 PR RAAEEE, SHERLRANE LXRERGKREE, A &R @F AVP
KEMAEL., RAKEBRBE#FETAN. SRER BLE PERSEARBRERTHBEOE AVP KV ERFRI
28 X (P<0.001), /5 R4 M % AVP KFH B8 FRLH P <0.00D), i EMEFEH R B LEKRRAREREGRH ¥
BEX(P=0.98), FEEKHFEMRE MK EEEP<0.001),pH (P=0.001), F B & B (P<0.001) & 3 ik il K4 B (P=
0.00) 5l AVP KEHE BRLUARAEM KB EE NS MHE AVP KFEHXP=0.03), HRBZAME AVP KF3Z
BNEREET TN RE W (P=0.002). FIREUN , SREBELE, CFEREEBEMH AVP KFEMERW L, T2~ HHK
BRENRLAEREAESABE . BRSEKEREN AVP A BERNE, TERSRBREARBRERENFERZ—.
@ & %, %% B (Crit Care Med),2008 - 12 - 26 (& F i) ;s A&, F R
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M2 LSCM FBEIL-1p FSC-514 4 p6s KA B ORI BEm Wik st s deils (0057 ) p6S 1 AS49MMRHALa). SC-514
b A 2 e, p6SHE T EEM TR AS4Y HR+HIL-18 HUc)IL-1p F AN 30 min MBIE I p6s (1) B W 4%
PRt ASA9 By SC-514 4 TL-1p SUA)SC-514 {7 poS KM B i@ « 200

PRI R FE B F- o X 0 B PR RE 4 e il i 1 R 4R Bl B 3R
MAZERESEUNESER

(JE LR 160T)

e )
20 pio,

B3 W FWETNE-o & WL MB ALK F-actin (9N F-actinR o0 (0 9 fe i o 40 oo 0 Bl )i o) 3 45 S . I
fr. AWBIGESEREE 10 ug /L TNF-o (EMI2 hib)is il s b A, TN ScEmak b 10 pg/ LI TNF-a ff
24 hic) R BTN B DEFHI M W £, HIMWeH . B/ 20 ug /LY UNF-o /61 24 h(d)iray Rodic ol . Yh STk 8L &
BEWE 2, AN 2P0 0. M., Wikoasanle i #b Gk i e =400

B4 G FRE TNF-o MM EERED 20-1 MM 20-1 RO YRR G 20012 FUEH()20- 10048, 8 250 |
R, KW 10 pg/LAYTNF-a fEM 12 h(b) Ml 4 B0 0540, #5 Z0-1 SR4TIF 10 ug/L 09 TNF-a £ 10 24 h(c)it
Z0-1 iR b, Boakd 20 pe/LA TNF-a £ 24 h(d)BZO-1 SR AW 2 b o R ok Gl xie <400



