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F-1(AP-1) EESEIEMEITTER .. Ak DAASCRE LR Ntk BEAS-2B 1E N &R HME Y Real-time PCR J7 154
M4F 85X BEAS-2B #iiifl COX-2 [N 3R B M ; Y4 4 BT S B PUTE (ChIP) SEE kil 50. 0 wmol/L BEE IR E 8 h
J&i c-Jun( AP-1 VA4 ) Il COX-2 Ji s F R 45 A TP A= TR AP-1 25 5 v s 2228 1) COX-2 Jig 3l F R 44 o s 1 e
BEAS-2B #f Jff, 50. 0 wmol/L #¥ & T & 8 h, K A 2¢ 6 B 45 2L N A M COX-2 %[N Ji7 3l T % 5 36 H:,
ZR 50.0 pmol /L Zn** 41 BEAS-2B 4l i *h COX-2 ) mRNA HHXT £k H (1.23 £0.16) , & 4] R4 ik &
(0.16 £0.02) /4 7. 68 %5, FiAW B TR (P <0.5) ; AP-1 1] 5 COX-2 LR B 3 F454 , COX-2 IR B 3 71X AP-
1 854S A ] [l B F BN COX-2 Sk B PEIRAR82% . 51t %Sk F AP-1 A5 SR IR ML SRS F T3k
AR B AN COX-2 FEDR (s s ek
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Regulational role of AP-1 to COX-2 transcriptional activity induced by

exogenous zinc in bronchial epithelial cells
YAN Zhen, LU Yang, LI Juan, et al ( Department of Occupational Medicine, College of Public Health, Zhengzhou
University ,Zhengzhou ,Henan Province 450001 ,China)

Abstract ; Objective To examine cycloxygenase 2( COX-2) transcriptional activity induced by exogenous zinc in
bronchial epithelial cells and the regulatory role of activator protein — 1 ( AP-1). Methods Human bronchial epithelial
cells (BEAS-2B) were employed as the in vifro model. Expression of COX-2 mRNA was determined by real-time re-
verse transcription PCR ( RT-PCR). Chromatin immunoprecipitation assay ( ChIP) was used to investigate whether AP-1
(c-Jun) could bind to the COX-2 gene promoter in BEAS-2B cells incubated with 50. 0 wmol/L Zn** for 8 hours. Tran-
scriptional activity of COX-2 promoter in Zn** -treated BEAS-2B cells was measured using transient gene transfection lu-
ciferase reporter construct which was wild type or mutated at AP-1 binding site in the COX-2 promoter. Results Expo-
sure of BEAS-2B cells to 50. 0 wmol/L Zn** induced significantly high expression of COX-2 mRNA which was 7. 68
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folds over the control group of 0 wmol/L Zn*>*. Zn>* stimulation resulted in a marked increase in the binding of AP-1

(c-Jun) to the COX-2 gene promoter. Mutation of the AP-1 site significantly reduced Zn”* -induced COX-2 promoter ac-

tivity. Conclusion AP-1 regulates COX-2 expression in BEAS-2B cells exposed to exogenous Zn”* .
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BEB T (Zn* ") S RS YL 40 ek i 1) 5 B K
Nl Ry 0 A 0 e 1 1 N R W A o
TORE ) 5 > b Joe: BRI 3R 8 A& E M55 118 g R T
EAEYRRY , REEESELEY, T8k
BRI PR 20 i K B P35 R 2 G R
{EALEI AT HE, P E LB 2 (cycloxygenase 2,
COX-2 JEME A AL A= VO R G 1T 57 It 3R 1) B il
COX-2 Fik/KFThim B ESL S v R aE A k),
COX-2 W W Ja s+ 79 LiF s 1 S AF e
)7 J7 41 TATA 5 Fil— L6 5 5 7 240 OC i i =X
YEH Jo 4, 2w 40 35 8 5k I T (nuclear factor
kappa B, NF«B) {3 5, (1% £ [1-1 (activator protein-I,
AP-1) {7 i 261 R [F A A 7 T i AN [ 2 st I
TE A T A F B AL, e 2 COX2 #e 5%,
COX-21i75- 2 FRIB L5 H3AK R A4 b 2 i 20 B 21
SURREAT T it ARBIFSE LUk AR B A S |
F 2tk BEAS-2B A MARSMEAY  ELAE 25 XF 4
iy COX-2 s S35 K AP-1 IH SRR,

1 #B57EE

L1 EZRXAEME BREF  Triton X-100 RN
Flobh (£ E Sigma A A, A AL 4l B A= K B R W
( keratinocyte growth medium , KGM ) ( & [ Clonetics
Zvw)) RNA $2 A5 (26 Invitrogen A 7] ) , Tag-
Man master mix ( € [E Perkin-Elmer /A ] ) , 5% JE i,
KA MG EE (MMLYV ) 33 5 ¢ i ( 521 Life Tech-
nologies /A F] ) , Fugene 6 % 44 7| ( i 1+ Roche 2
A, e o i 8 UTE (ChIP) iR 7 £ ( 3£ [E Upstate
N, AP-1 W BN c-Jun B (& Cell Signaling
AH]) , ABIPrism 7700 Sequence Detector ( 32 [E Ap-
plied Biosystems /A 7] ) , Gene Gynome Imagine Sys-
tem( 3 [ Syngene /A H] ), AutoLumat LB953 lumi-
nometer ( f%[E Berthold A T])

1.2 w534 BEAS-2B (S6) (%£E ATCC A
") ARG RN KGM, 4 ia7E 37 °C 5% CO,
FAENIGSR , L eV -t i Ak B 1K

1.3 COX-2 ¥4 F & ik RKH real-time PCR 7%,
519} TagMan 2 JGEREN P 53583140 F . COX-2 37
4R Br 67 bp, LiE514:5'- GAATCATTCACCAG-
GCAAATT G -3', M5 4.5'- TCT GTA CTG
CGG GTG GAA CA -3',#%t.5'- TCC TAC CAC
CAG CAA CCC TGC CA -3'; H i -3 -0 i i S il

( glyceraldehyde-3-phosphate dehydrogenase, GAP-
DH) ¥ 3 - Bt 226 bp, LiiF514:5- GAA GGT
GAA GGT CGG AGT C -3', Fii51 .5 -GAA
GAT GGT GAT GGG ATT TC - 3', #4l.5'- CAA
GCT TCC CGT TCT CAG CC -3', JH®§nRh 2% vh
¥ ( phosphate buffered solution, PBS ) ¥ fii 2 ¥ At
A0 (RHREZE) (12.5.25.0.50. 0 wmol/L ¥, 734
Jil% BEAS-2B 4fiffd 8 h, WAL, A Trizol i 7
PE AR S RNA 5% 5% 5 8 cDNA, PCR 93 4%
4k R ZARFL R 50 WL, 2 W AR &R £ & TagMan
master mix . 1.25 pmol/L % Y6 4F .3 wmol/L [,
TUE51%, PCR 2175400 .50 C,2 min;95 T,
10 min;95 C,15 5,60 C,1 min,40 MEIH, COX-
2mRNA )31k 7KFH GAPDH ik it ihrtk .,
1.4 AP-1 5 COX-2 #4454 MmE ¥ BEAS-
2B RN E 100 cm® Ki 3R, B3R Ex 8t K
WIMA 50. 0 wmol/L B FREFARITIRE 8 h, HIEE[H
A, Z MGG G Ul 4 7 5 #E 1T ChIP 5255, PBS 15
VRS, 246k 20 0, WAC 4 2 Mt v 75 A, FH salmon
sperm DNA/protein A agarose I Bk €4 T B AR Fr 57
PEHUA BS54 SN c-jun FLARFIBATEXS IR 1eG
Pk, BB A salmon sperm DNA Fl protein G-
Sepharose beads, %5 2 h, FKEL | & Eh Ve 2 &
FEHRYR AR B Tk beads, #E1TEE i DNA B /W)
FIVENE ) DNA By 228 maifb, B2 wl DNA f&
] COX-2 Ji 8+ X ¢ 5 | ¥ 4T PCR 971,
PCR SR 4 34 4544 :95°C,2 min,95°C,30 s,55°C,
30 5,72°C,30 5,35 MEH, LS pL PCR = ¥ikfT
NS EE e YK . Input DNA 235 1 e o 5k
E TR S BRI AT 2 3 W6 RN 4l i) 2 PR 4
DNA , /Eh BAMEXT AR

1.5 COX-=2 #:F & ik A COX-2 JEHE
K AP-1 B G0 R B+, 5 BRI
T R 2 55 R 2% 4K ( pSV-B-galactosidase , B-gal ) T
2R B A (52 [ bR 2 ok gl R 2% I B B 24 T 9% i G
%), ¥ BEAS-2B ZH M 4% Fh 21 24 L 240 A 45 572 A
W, B AN K 3 40% ~50% Fil4if, #1 ] Fugene6
EEYSRFN 3K B-gal 5 COX-2 33T IX AP-1 4%
A7 B SRS FURL pAP-1-luc ( 98 6 2 Mg 5L 1 ) ]
¥ Ye3| BEAS-2B AN, BEALINAIA 1.2 L Fu-
gene6 F YLK 0.2 pg B-gal 2 0.2 pg pAP-1-luc, Jf:
DASF A= RV S 2 F 0 R B B X B, B
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3£ 24 h, A 50.0 wmol/L AW IR 7 8 h,PBS ¥k
2 WK RN, W AN O S, 7 Luciferase As-
say System %15 B A5 I 2 2 ik v v 5 PR 9 0 B
COX-2 [ sl PE L2 2 Tl 1Y % D' 5 B A1 B-gal
(25 LA R

1.6 %itatr BIELL(x + s) Fw, W H SPSS
12,0 GEiH A T g it o br . SR BRI 28 07 2547
Mr 445 2 BASE-2B 43 COX-2mRNA Fik/K
- PR LR F e/ S 2 25 A 50 5 B i MR A L
BEORH ¢ K, KK ifE @ =0. 05,

2 &% R

2.1 % &-FxF BEAS-2B @i, COX-2 4 % %
AR ZH 12.5.25.0.50.0 umol/L Zn*’ 41 BEAS-
2B 40 i b COX-2mRNA A %t % ik & 73 % N
(0.16 £0.02) . (0.14 +0.06) , (0.17 +0.06 ) .
(1.23 +0.16) ; SXF A4 452 ,50. 0 wmol/L Zn**’
2H BEAS-2B 4 il h COX-2 1) mRNA ik & 75
7.68 f5(P <0.05) ,

2.2 AP-1 5 COX2 44 EmAKiE(A 1) 1
50. 0 wmol/L HREREENIE 8 h i, COX-2)5 s F 1] I
AP-1 W34 c-Jun Fr 52 PELE & BN TR 8% B 1 )i
TR T AP-1 AT 455 T COX-2 JH 31, MM fie
HE COX2 5%,

IgG Anti-c—Jun

- —COX-2RzhF

- W W e’ o
Ct Zn** Ct Zn™

L C XA ;Zn ) 150, 0 pwmol /L BRBERERAL ,

Bl 1 SMNEMESES COX2 H3lT5 AP-1 454

2.3 COX22 B#hF R AP-1 RENEE FiF 39
AFEMW R 7E 50.0 wmol/L HiMRF M 8 h
I, COX-2 JE 3T X AP-1 454 v i 5878 [ ks FEF
A= TR JFORE % Gk 1) BEAS-2B 41 PN 9% )l 2 i 4 36 1
SRR (1.71 £0.33) (9.19 £2.02) , Z %A 43
N (r=6.321,P <0.05), COX-2 }:[H 5 3h T
IX. AP-1 4563 1 5848 A] ffi 4 55+ i 8 ) ( COX-2)
1o e SR TR T B AR 82% , $27R AP-1 TEREES 155 311
COX-2 sy Vb A S 2R E .

3 it i

I A AL i ( cycloxygenase, COX ) f§ COX-1 .,
COX-2 ,COX-3 3 Ffi[F] T-ff, COX-1 J&—MhiFeksk
IR EERIT , RAER ZAERT, E 2R A PR TS AR
REA M ;COX-3 J&— Mo B 5y 4 M K, 5 COX-1

PR TRl — 5P, AL A UL 3R Ik COX-2
MRS AU AL, 76 1E 5 A PR S T 2504 4
HORFR S E IRk  H T FE AR K B N EER Kb
SR HER 5 T A R — R RN AR R T
FAEA RS

COX-2 VENTERAE K A= b BA 5 B4R FH Y A
ERE S E LTI oo - b S e ST B B U N
] {15 5 Pl AR T COX-2 Ja 3l PR #5751
fE3E COX-2 ¥ 5%, COX-2 (5T F kAL 5 9 34
DR 14) o 2 00 A0 0 2 2R M G A 2T 4 A0 i
1929 eI RAE R F o 3T T 0 o i 2 e
5515 COX2 MRk ; LA K F ¥ (epidermal
growth factor, EGF) X 5¢ 5 8B 4 fi i COX-2 1Y
V5 2R IA R R 20 B AR Y B I R p38 223
PTG A BB A R AT AR g A R
R BEE Tl T $2 7 BEAS-2B 41l il COX-2 1Y
mRNA ik, 1 H B & TR AP-1 5 COX-2
R T45 A, COX2 i8I TIX AP-1 454 5 %
7R Bf AT R A B P B e S v M R R e SR IR
AP-1 W FRTAE S RICOX 2/ £ A A HE
OPHEAL(EEN
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