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H. pylori 2 9| Atm| Mol A

cyclooxygenase-22} inducible nitric oxide synthaseOf
oiet AMSHEA A

Helicobacter pyvlord /. pyvlori)= ©HSe fAAAINS doye=
Aoz & A Utk A pviors Aol 938 F7kste 2484 4as 9
AARQIAFL AP-13 NF-xBe 24 & F7HA71a, d5mA A &
ol 7ot 4H A vk AP-13 NF-kBe 9% Wil 549
inducible nitric oxide synthase(iINOS) ¢} cyclooxygenase-2(COX-2)2]
promoter F-9lol 2% FAUE 2t vt £ AFodAME dx5Ad HolH
2 AlF Ao Hutol A REl& A pyviors A HPIIE AbH 9 A
A EFC AGSo #FIAA A pviordl 93 AGS AlE o MAHAALE

y

dozte] A WES et sl ob&Y A xdAAY &
e dFvilase] 3 wEol o8| et sk WA ;A
Atz At A4S FAH% A3, NF-kBe AP-19] &4 F7HE &
St 2elal A pviors el o3 COX-2 % INOS9| &do] 7}
S e Ade. A pyvlorAl 213 AGS A X2l COX-2 ¥ NOS %4

om

7E7F o™ A Aol o sto] Wil H =A o FE dolE 7] 5t
IkB Wo] fFxx2 MAD3 T+ c-Jun % Ras® dominant negative
A Aol TAM67, Ras N-17 A RS A EWRE transfection A7 0 2 A
NF-kB, AP-1 223 Ras®] @435 27 Az 23 COX-2 %
INOS o] AAHdry ool Ax=m ol 9 FIAAEAM A
pviori= Ras, AP-1 131 NF-xkBE A3 A7, o= COX-2 ¥
INOS® BdS =2 & & Uldoh =3 oj2g A= INOSY

A& nitritest COX-29 A4 &= PGE: @9 o] S7Ms & =
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H. pylori ZtY | Atu| A= oj A
cyclooxygenase-22} inducible nitric oxide synthaseOf
ofet MSHSAA

19831 ArEo] QA H A O RZXRY Helicobacter pyvlorid H. pviori)7}
i FE Atk Hxo B o]F o o gk W AUt Mo A
oviorb WA 1Y AR sA Azt AYF AL Fag
Alo] = Wk oy} AUF B AHZFTHE Ho] dFo] ¥E A
HA A pyvloris T3 Aol 80%ol o] W Aow LelA 9l
on, A4 g e FHL B A pyloriE WET A 23}

4 Aol A HHM o= A pyviorb &3 AYY A HAdds o

o

S0} pviors 3rE 9 271 Aol = lamina propriadl EF TS Z71E

Hola, vidHeor 1dd Aedds d=, dAAE, 247 59 T

Activator protein-1(AP-1)& A X2 o] EAstH, AE7} A= v
S uw @ ¢to® o]EFH T DNA motifo] 2382 o =24 FA4L

Ebfo]  faul A (effector protein) TAS FHZdth AP-12 F=2



Fos/Jun heterodimer ¥+ homodimer® ©o]Fo]x 3low TRE(TPA
responsive element) motif o A2 g w FAA HAALIES A FH. AP-1

& growth factor, tumor promoter, cytokinesol| ¢J3&to] A 3tEn o

2349 g4 2de] Fad AAAAAE Busa rl’ AP-1S A
So| weba Atz 27 e gaks 27 ot @AstEE X Eo
Ao Btk HIARAO BuES FEH A pvlors Al 3 A

vt SUbE S AL BAAE A oW, A pyiorr FFFRl o &t
7he Al A wdel slejstelet Azbdnh AP-10] 4
FoAzAA stz oste] @43 Auid, olE AT AT LA
ol AP-1°] ¥ & 7hgA o] wrh

k>
Lo
olN

NF-kBE A2 A&y B3l d5yvs Wygubso T3 fFAAE
o] B&S ZAHFE transcription factoro]th® NF-kB: 1] & =2 g of A

AZzAW A kBt A@AE ol Fa Aozt AE7 A=5S B ks
A ngd 2FARETH kB7F Zeso] § to® ofF® § DNA
motife] A¢E W MZi F4& vhebdh” NF-iBel 9 ste] fEei=
A A= cytokine, growth factor, & % AF(adhesion molecule), acute
phase @ Sojt}® @ a9l BabE 4 A (H0.)E NF-kBE 84 8 A
715 A RAFolty, ad B2 A pviors Aol 93 A a4
F7he AP-19] 243 % 5 ofyg NF-xBE #ojdta mus gk’
Nitric oxide(NO)= ®b Z4 ofuw=2kQl  L-arginine® 2 5-E nitric
oxide synthase°| ¢]3slo] A E™ AAEZAA o4 A 2L WAL
W AFFe] WA 2Tk NO synthase(NOS)& Ca” 3} NADPH 9]&4
constitutive NOS(cNOS)¢} cytokine 59 A=&=2o 9oste] Aol
=5 Ca’ vl &4 2 inducible NOSGNOS)Z FEETH (NOSO| o 3
A E = B NOT tyrosined} | A WES-3Fo] nitrotyrosinee] =2 U
=45 Fed A pviorr A AANE A S el A nitrotyrosine
A

A JEFELS iINOSe #A43s Aoz AASFe !
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Cyclooxygenase(COX )= constitutived COX-13 cytokines, mitogen,
endotoxinell 9|3t FEE = COX-22 Fw¥th AAZHNA COX-1
S gAY 23S FA = prostaglandin(PG)S A4 81, endotoxin©]
v IL-1o] ®HEE3ted fFExHE COX-2& d5x4dA PG throm
boxane(TX) A4 & &Alol S7HA 7t PG AAY @75 S7HA7] L
mucus® bicarbonate® &HIAA HAHRIFT RS I HIo=
COX-27} A pvioriZ AT AEZA I o Fn
st7] 918 wro] 2 3] & 7] A (defence and repair) 2
b COX-2° o3l AE B35 2§y gty
dod)= TX Ao T7hsma PG/TXY Hl&o] COX-29 $Hxu W
of EE £4% H9ete 290w yEg”

AP-1¥ NOS©| #3 dF+Z3= demyelinating disease® H @ ol A
AP-19] &4 o] iNOS mRNAS @& #eIghrla Giris(2002)°0] Hi
stow, AZHE £A4o A AP-19] cytokine fr=o] &3 NO AL
zAdSdn Bus Ak Z pylorel 9% A% FEEAl INOSH ¢
) AAEHE e NO9 A A9 EaA el peroxynitrited ZH O =2
FAET ox e NO tyrosinel HA W] A4 H
nitrotyrosine®| . pylor: 74 YA Aol @Gl FUET= H
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1. AZ pylori ¥ 2L W FxA

st=8 Helicobacter pyvlord Campylobacter pyloridis)2 CLO testE 7
Aol A4 AF Ao Ao wiy Felste] e HPIIE Abget
oo™ " 206(v/v) fetal calf serum< T3 brucella brothel A &71% 7

© & 37C, 1847+ shaking (150rpm)a} @ A w3} 9 o}

2. 9 AIAE S D A pylori A

Abgre] ok AEF9Q AGS (gastric adenocarcinoma, ATCC CRL
1739)= ATCCoA  FYetArt. wiA = 10% fetal bovine serum,
100U/mi penicillin® 100ug/ml streptomycins -3 RPMI 1640 uj#]
ol A} wlekatadth AlEE 1x10° cell/wellZ 6-well tissue culture plate©]
seedingst™ 3+ welld 1Imle] wiAE FFste] 143 wiFstdo. A
ovlorel &g A= Az wellE FAATE FHEHA S G wjA
Im/Z 23] A& 389tk Chocolate agar®45-E bacterial cells W oo
QA2 Eto] harvestd 3, antibiotic—freed] X o] A EAFEFar wj ksl 1
Ae AEZO bacterium/cel/ld] & ] 300:1¢]  EHIEE A7) el 4o
(volume:1ml). wj%F ¥ AZNL nitrite, PGE:ZA o] AFE3I 0, A%
= c-Jun¥ c-Fos, 183 INOS¢ COX-2 wHaS 93 F=HS A %3}

Atk AP-13} NF-kB &4 S4<S A% AXd F594

tlo
N
=
_O|L
32
o

A Lee 509 el wek Atk e A pors AA
gt MYE B2 tg A7t PBS £doz AojFi 1 packed cell

volume(PCV)9] A4 <5 A0 mM HEPES, pH 7.9, 1.5 mM



MgCh, 10 mM KCI, 0.5 mM DTT, 1 ug/m/ leupeptin, 1 ug/ml
aprotinin)o| A HE-FA AT FHE AEELS AL YolA 10¥3 Fol+
% 26-gauge WFEol 5 FIAIA AETS I3 A F Y Microcentrifuge

AN ARG AL FAAN F, AL A AF AR F W Aol

LA

FAT. 2 F 3 FAdEe] 2/3 PCVY A7 &5 9 B(20 mM HEPES,
pH 79, 420 mM KC/, 1.5 mM MgCh, 0.2 mM EDTA, 0.5 mM DTT,
0.5 mM PMSF, 25% glycerol, 1 ug/ml leupeptin, 1 pg/ml aprotinin)&
ol A& ol 3021 WAt A5 xga] Fol duuibo] L
= Stk dgol A7t 2/3 PCVE 9% C(10 mM HEPES, pH
79, 0.2 mM EDTA, 05 mM DTT, 1 ug/ml/ leupeptin, 1 pg/ml
aprotinin)E FHo| H7FE 3 15000 xg@ 4TColA 1583 A& e
of AFHE HeArh olg o] A I FEES MEE FH EF
kil -70Ceol A Hastdr A5 @A FXx+= Bradford Ei
G R=

2
A walel NF-kBe 243 A= Xu 59 wi’e Wgd 4

" ~AGTTGAGGGGACTTTCCCAGGC-3 ") 0.0175 prnoles(>104 CPM)<}

1 pg9 poly dI-dCE *3+3s+ 20 p/el binding buffer(10 mM Tris-HCI,

pH 76, 20 mM NaCl/, 1 mM DTT, 1 mM EDTA, 5% glycerol)& 5 ug
ol

o @l AHolFArk AL oA 308 WA TS, MBS

i

6% non-denaturing Aol F3&}atFh Fa A 200 Vol A 1Az WA A
95 3, Fa & 180 VoA 2417 A7)9d %S Aldstdnt A7) 9%
o] BYW gels AXAZ $ A7 WAH o2 7] &35 T



AP-19 &Al3l+= AP-1 consensus oligonucleotide(5’ -CGCTTGAT
AGTCAGCCGGAA-3 ' )& o]g3l+= # 9o+ NF-kB DNA binding

activity s AT we} Fdg Yo G839l

5. ¢c—Jun, c-Fos, COX-2 2 iNOS9 mRNA 23§ =37

mRNA Hde JAA FTdasrduk3-(Reverse transcription
polymerase chain reaction ; RT-PCR)& o] &3l A5 o, iy
ZEHA2A B-Acting Zo] FE3t] AYsAT F RNAE guanidium
isothiocyanate F&Hol ¢lste] ®2|d ¥ random hexamer 50pg, each
deoxynucleotide triphosphatase (dNTP) 500M, RNase inhibitor 25U,
Reverse transcriptase 200UE 33 HES-Ho] RNA 2uges 9o HE
ool 26u7b HE=E g o] W 37Ce 1AFE S A cDNAE &
Attt RNA 160ng¥ S #9 ¢DNAZE Z+ c-Jun, c-Fos, COX-2,
INOSo| E09]3 primerst B-Actino]l E°]3 primer @ Tag polymerase
(Promega, Madison, WDE ©] &3l SHaANFHS AT sHas
g2 95T 30%, 60C 30x%, 72C 30x%= 29-35 cycle® c-Jun,
c-Fos, COX-2, iINOS°| ®3d mRNAE FZAZY. c-Jun9 primer
sequencesi= 5" -CCGAAGGCTAGTGCGATGTTTC-3’ (forward
primer), 5" ~ACTTGATGCAATCCAAACTTTGAA-3 " (reverse primer)
ojom, FHFIARE AAHEY A7l= 106 F71%olAT c-Fos9
primer sequences+ 5 -~AGTGACCGTGCTCCTACCCAG-3" (forward
primer), 5 ~AGACCAGAGGTTGCTCAGAACG-3’ (reverse primer)°]
Aom  FFEANE AAHEL AVe 467 H71%oldn. COX-29
primer sequencesy 5 -“TTCAAATGAGATTGTGGGAAAATTGCT-3
" (forward  primer), 5 -AGATCATCTCTGCCTGAGTATCTT-3’
(reverse primer) °]lom, F}aadtg AHES] A7|& 3056 A7 o]

A} * INOSQ primer sequences™ 5 ~-CTGCATGGATAAGTACAGG

-7 -



CTGAGC-3’ (forward primer), 5  -AGCTTCTGATCAATGTCATG
AGCAA-3’ (reverse primer)ellom, ZFFairws HMAEY A7=
225 A7) o1tk B-Actin® primer sequencest 5 ~ACCAACTGG
GACGACATGGAG-3" (forward primer), 5 -GTGAGGATCTTCA
TGAGGTAGTC-3" (reverse primer)o]lom, FTFEANS A&
27 353 A1l AT FHEAMEHE T F FRELNS AR
< 0.5ug/ml ethidium bromideE &3t 1.5% agarose Ao F3FA 7 F
A7 skl UV T2l Al c-Jun, c-Fos, COX-2, INOS mRNAo°| U
g BHYFL S
6. + A A transfection

9l AW A EE 6x10° cell/well2 6-well tissue culture plated] seeding
skl 6-7AIZFE 3 37°Coll A v Fat vl NF-kB, AP-13 COX-2, iINOS
o] AAZS Lolr7] Y] Ras, c-Jun % IkBad %3S A=
dominant negative mutant gene¢l rasN-17°, TAM67-* z}7+3} NF-kB
Ao Ha3 kB ¢4F3E A8l IkB mutant gene?l MAD3 £ 34
A®  g8la control  vectorZ = pcDNA3(Invitrogen, Groningen,
Netherland)S DOTAP (N-[1-(2,3-Dioleoyloxy )propyll-N N Ntrimethy!
ammonium methy/sulfate) (Boehringer-Mannheim, Pentzberg, Germany)
S o] §3lo] 15-18*A13+5 ¢t 37°Col A transfection Al 713l A pyvioris A
A ekder 2442 A A e T kA human PGE2Z Enzyme-linked

immunosorbent assay(ELISA) W o2 ZAsG o NO, =4 W40

2 24530 mRNA WAL 4NZ A F, GAN FFEANIHO
2 =AY, ol w2 {A 7 Fo] Western blotting WH O 2 =4



7. Western blotting
MEE A7FE PBSZ F+ W A2 v 50 mM Tris, pH 7.2, 2 mM
EDTA, 1% triton X-100, 0.2 mM PMSF, 5 ug/m/ aprotinin, 5 ug/ml

leupeptin®] X 3tE @ d FZF 4TS du AF oA 1023 WA

At 1§ FF g5 A2 3] 15000 xgol A 1023 A2
T ATde Ao @ME AFS edvh 100uge EHHES 10%

polyacrylamide A H7]% 5o 2 &2 3}3L, nitrocellulose membraneol| &
Hk 5% YA+ =Z blockingd ¥ c-Jun (1:1000; sc-44), COX-2
(1:1000; sc-19999) (Santa Cruz Biotechnology, Santa Cruz, CA), c-Fos
(1:500; Catalog # 06-341) (Cell Signaling Technology, Inc., Bevery,
MA, USA), Z28]3 iNOS (1:1000; Catalog # N32030) (Transduction
Labratories, San Diego)®} anti-rabbite]4} anti-mouse secondary
antibody (Santa Cruz Biotech, Santa Cruz, CA, USA)S o]0 HF5A
At A5 AES Y38 secondary antibody: horse radish peroxidase
7Fogdde IgGE ARRER AL, @Enk3o ZAol]  enhanced
chemiluminiscence kit(Amersham Pharmacia, Buckinghamshire, UK)&

A3

8. Prostaglandin E; &=#A

AGS Ao HP99E A A sFil 24417 Fof] Az vt S FH &k
v ok ol o] PGE.%-& ELISA kit(R&D, Minneapolis, MN, USA)S A}&
&ttt

9. Nitrite =3
Nitritel  Misko 5(1993)9] W& o] &3sle], wjgFAS  Greiss

reagent(1% sulfanilic acid, 5% phosphoric acid, 0.19% naphthylethylene
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&S spectrophotometer® 550nmol A FHEE
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=

=
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m. 4 2

1. A pylori A3l 93 c-Jun¥ c-Fose mRNA 2 o=

al 3 ]{ﬂ;%_

¢

AGS AlZol HPIIE A AT 5 Z}7Fe] AZkel A AGS AIE 2] c-Jun
¥ c-Fos mRNA % o] wrgds 747 AHA TP aAANTEH
% Western blotting®™ & °ol&3to] SAs AT A A3 A pylordl 9
g c-Jund TdA A= mRNA @Hdo] 308FH 1AM7FA S 7FsF Stk
a3 c-June] @ A9 FUbe= 1AIZFRE 2A3tel JHE =A ST
StATH s 1A). A pviori A= &g c-Fos4 mRNA od F7l+= 30

2ol b3 FAsar asa g wde 1Nl 4 FAhs v

ol}J

¥ 1B).

A B
<~ p-Actin «—c-fos
~—c-jun «[p-Actin
0 05 1 2 4 8 (hn) 0 05 1 2 4 8 (hr)
H. pylori H. pylori
- .._c-jun ——— —— l—c-fos
1] 0.5 1 2 4 (hn) 0 0.5 1 2 4 (hr)
H. pylori H. pylori

a¥ 1. A pylori®l AZ6 9 & c-Jun® c-Fos® mRNA 2 w0 ubg,
A. AGS Mo HPIZE A=L & H A EAA total RNAE &8 3to], AL
THELTEHE o8 c-Junol tHE mRNA 2HE 8A7HA FA 6

AGS A2xel HPIZE A=
blotting™ & ©]-&sto] &l BAS AA7HA] FA AT B. AGS Al Z el HPI9

tlo

& F AEAA proteing o], Western

2 R3S F H total RNA % @9 22 & JAANTTE AL HI Western

o
-
blotting & ©] €3] c-Fos¢ mRNA &3 ool ugSs =439t}



2. A pylori A=l 7% AT FAA]A] 24 WE

A pylori AA=ol 2 d AGS Al 9] ARl ALe] 2435 A T
olEWHE ol &atel FAAU A pvlori] Aol g AGS Al El A
o] AP-1¢ AL 1AM 7HE =4 debdigl. =3, NF-xBe &
A& 1Azl 7HE = A dEr AT (2" 2).

AP-1—> v NF-<B[, ‘ = " b

Free Free
probe— Sl | probe—
0051 2 4 (h) 0051 2 4 (hr)
H. pylori H. pylori

a8 2. A pylori A9 9% A XV AP-1, NF-xB &4 W% A pviors
2 AGS MEE AT T AxoA & F52E8S £8359 AP-1(A), NF-kB(B)

- 12 -



3. A pylori A= 93 COX-29 iINOS9 mRNA % o= 4t
| ¥E
AGS A X HPIIE F4

T INOS mRNA 3 o] 2§ S 74z A FEaadnt

s Al zFell Al AGS Al E 9] COX-2

ro

i}

dlo
[e]!

o{o

=
2 Western blotting™ = o] &3t SAAT 28 A3 A pviorol 9
& COX-29 wdol = mRNA o] 247k o]F 7Y F7tatddvh 1
g COX-29 w¥ Ao F7b= 4AZE o] FHEH Tt A TH(1 ™
3A). A pyvior: A=l 93 INOSS mRNA o&d HAl 2A17F o] T HH

S7tet vk e, @ el AA] AZEe] me} Frhsk (L™ 3B
A B
- Actln -—
0 2 4 8 12 ¢hr) 0 2 4 8 12 (hr)
H. pylori H. pyilori
N s ws | =—CO0X-2 — — | =—NO'S
0 4 8 12 24 (hn) 0 4 8 12 24 (hr)
H. pylori H. pylori

a9 3. A pyloridl A3l 9% COX-29 iINOS mRNA = whulo] nuk-g,

A, AGS A Xl HPIIZ A= F A EoA total RNAE E85to], AT T E

2SS o] 435 COX-29 mRNA 2dL 12X 744 ZAHs Ak AGS Al

Fo HPIIZ A= F Al EolAx @& Falsdte], Western blottingH S ©] 43}

of & S 24X 74A FAHE AT B, AGS AMlxo] HPIIE A= - total
2

8- 3 Western blotting™® 2 o] £ 3}



4 945 WA &4 Fdol HEd Ras R A AARIA 24 79
A

. pylori =9 213k COX-2 9 iNOSe| ®d F7H7F Ras 18
AR AP-1 B NF-kBell ¢jsto] wjAs=A& Loprr] #5}o]

}6]'

l-'.l
r

Rasel ™2 dominant negative mutant 4 A<l rasN-17 FHd xS A E
o transient transfectionA] ] Ras®] &4 S7Fe AAA7IAY, c-Jun
dominant negative mutant A 21 TAM67 A A 18] a1 [kBae] <l4F
st¥ = F919 serine 329 36 F9E alaninel®E X $F O 2 A QAEE}
°ofg IkBa9 ®3E AAAA NF-xkBe @A E A= kB
mutant A 2FQ MAD3 f%2E A Eo| transient transfection?] A
AP-1 =+ NF-xBe &4 S71E AAANZ FH A pylorim A=A7]1L,
COX-2 % NOS® mRNA HE+= wwe] 2y wWsts A A% A

Fr A2 transfectionoll S\ AM = A pviordl 9 COX-29 @& T7t
7b A A" 4A). 283 INOSe mRNA 23y w9 3w
COX-29  fAFsHAl  rasN-173%  TAM67 183 MAD3 & %22
transfectionol] ¢34 27 INOSe & F7H7F A= JAH(1™ 4B). 1
B2 A pviori 50 213 COX-29 INOS2 mRNA % oo ubg
<7t= Ras, AP-1, NF-kBell 9sto] miz7idS & 5 AATh

- 14 -



A B

——— G S — G— p-Actin <p-Actin
e — COX-2 ~iNOS

Non cont pcN-3 rasN17 TAM67 MAD3 Non cont pcN-3 rasN17 TAM67 MAD3
H. pylori H. pylori

a9 4 A pylori A= % A XU COX-2¢ INOS od F7be oig
Ras ¥ dAALd Aot AR AA. A AGS AlEol| rasN-17, TAM67 E+ kB
mutant A AZ &3 vector ¥ 3L control vectorZ 18417 E¢ transient
A transfection A 7] 3L

wEske], COX-20 dle JHA TFE2AANETHS P AGS AL
rasN-17, TAM67 =% IkB mutant 845 WA vector ZLE L control

A pyioriz 12X &< A58 & M EZ 9 mRNAE

vectorE 1843t 5 ¢t transients}Al transfection Al 713l A pyloriZ 24X 3 &
o A3 T AlXo "W FEdle], COX-29 3 Western blotting® < Al
gstAth B. AGS A Eol rasN-17, TAM67 ®& IkB mutant £ 325 WA
vector 18] il control vectorg 18A]%F &%t transientstZ| transfection A]7]3L
H pyloriZ 12A13F, 24X Tk A= & COX-29 22 wWyoez NOSY
mRNA % o] wds =AY noned A pyloriz ASIAE ¥
transfection A 71 A &< AGS A X, Control2 transfection A7] A &< AGS

A ¥E, Vectore Vector?t transfectionA] 71 AGS A 3.
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5. A pylori A5 93 nitrite®} prostaglandin E2 A A

A pylor: AA=rol &3 AGS M X9 nitrite A S SASAY A 24
3 A pylorr A=F WA nitrite ¥ (nmol/10° cells)& M F 0, 4, 8, 12,
24X kol A 247y 0.65+014, 1.96+0.09, 2.22+0.04, 2.27+0.03, 2.72+0.07= =
AEol AF JEA S E nitrited o]l THEE & T AATHIZHE 5A).

AGS MXX A pyviorr A= F ME djgds 2t ELISAW
S o] 83t prostaglandin Eo(PGE:) ©¥ ] & At A9 23
A pylori A58 WA PGE: w9 % (pg/10° celis)e Z+7+e] wjok 0, 4,
8, 12, 24A 7kl A 13.07£4.12, 36.91+5.51, 47.95+3.26, 60.57+5.63,
92.3046.130. 2 FA ¥ o] A7t JEAH R PGE; @] F/tgE o &

AATH(LH 5B).

A B
w 61 o:control 120| ©:control
@ & H. pylori w & H pyiori
o @
o
% 4 g 80
E 3
£2 “%. 40
o w
: ;
0 4 8 12 24 (hn) 0 4 8 12 24 (hr)

¥ 5. A pylori Aol 93 nitrite®} prostaglandin E; A A. A. AGS A
Zo HPI9E A=+ F A 7to] wet AE wjddS By sto] nitrite S 244 7+
7HA =489t B. AGS Al X HP99R A=

weehol, PGE, 9] 2 24A0AA ZAsA 449 G FReFRL

o
>
)
=2
k=)
=
>
bl
=
o%
2
o

22 EANSYY. control = A pylori & AXSA &S &, H pvlors = H.

[e]

oviori & A A T
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6. A pylori A= °38 nitrite®} prostaglandin E-AA 2d
of g Ras @ FAAIA &4 39 AaAAA

A pylori ZA=] 93 COX-2 % INOS® w&d F7F7F Ras 183 ©
ARl AP-1 % NF-kBel 9ste] wi7/lgES Lol skvh. A pyvlors
Ab=roll o)k AGS A E S nitrite A I PGE, @9 e] A Aol Ras 2 9
AApzE G ate] FaaAE Ldotrr] #5to] Rasel W3 dominant
negative mutant AR rasN-17 FHAAS Al E]  transient
transfection*] 71 Ras®d &4 F71E AAA71AY, c-Jun® dominant
negative mutant A x¢l TAM67 +dA 2812 IkBaeo] A3 E =
A9l serine 329} 36 H-$1E alanine2Z X 3 sto 2 A <QlAbsle] o] kB
a9 EdE JAAA NF-xkBe &4 3tE Ast= kB mutant 72}
Jl MAD3 % AE Mo transient transfectionA]# AP-1 & NF-x
Bel &4 7S AAANZ §H A pyloriZ A=SATAL H pylori A=l
ol gt AGS MY nitrite S FA GG 2 A A pviors A=
AW nitrite (nmol/10° cells)E Ras, AP-1, NF-kBoll ¢]3s}o] vl
= & F A2 6A).

AGS A XA A pylors =3 F AEX wjgdS FEste] ELISA
W= o]&3to] PGE: ¥d¥ 9 4& AU 2 W A pylori A=
@ WA PGE: @9 (pg/10° cells) £, Ras, AP-1, NF-xBol| 9] 3}

o MiNES & F AdAH(ZH 6B).

ruﬁ
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m

6 120
— *
0 . = *
@ * [/}
° 3
& 4 o 80
- ) +
N =)
5 + = M

+ +
o™ +
E_ 2. 2 40
2 u’
A
=
£ o
Za0 0 :
Non control pcN-3 RasN17 TAM67 MADS3 Non control pcN-3 RasN17 TAME7 MAD3
H. pylori H. pyfori

a9 6. A pylori A= 9 3F nitrite?t prostaglandin E» A Aol o3 Ras
2 FHAAAA BT FARA. A AGS A Zl rasN17, TAM67 =& kB
mutant f+ A 2E 3 vector 183 control vectorZ 18417t ¢ transient
3t Al transfection AN 713 A pyiori= 24X 7 F¢ A3 & A Eujokal s Ry
gtol, wieF Aol = nitriteF S FAsATE B. AGS A El rasN17, TAM67

T += I-kB mutant A4S 73 vector 18] 1L control vectorE 1847+ ot

transientd} Al transfection A7l A pyiori= 24A%F Fot 2A=3 T A L] wj
FHS HEste] witkA ol & PGE, @9 &S SAS G @k Hat

hyA

I+

EFox=2 Yeydr. "P<0.05 vs none, P<0.05 vs control noned A
pvloni®2 A=A &= %3l transfection Al 71A %L AGS A¥E, Control<
transfection Al 71 A &< AGS A ¥, Vectori= Vector?t transfection 2171 AGS

A2
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v. 12 &

A pyloris W3 BY 3H4, A3 AY, AAd 2 AEEZF 2R
AR AAHa At A pviors FFAo o FteleE FAAAE
A AAJIAQD AP-13 NF-xkBe 24 & F7HA71a, A5l fdak 2
dol 7oA A vk @5 w7l &9 inducible nitric oxide
synthase(INOS)2}  cyclooxygenase-2(COX-2)2]  promoter H<¢lol&=
AP-13% NF-xB 2% H9E5 zta ok 4 & dFolA &= 4olA
A FAY Ao A R A pylors 50 HPIIE AA $ A
MEF] AGSol #AANA A pylori 7FA 9 AGS AE c-Jun
c-Fos® mRNA 23 ol gAo] F74skS stk AP-12 F=
Fos/Jun heterodimer T+ homodimer® ©°]Fo]A Attt LA 3
H pviori XAl gdl AGS AlEx9 FA3I}E AP-1= c-Jun¥ c-Fos#Z
ol Fol A dow, A pylori FFel odte] Hom o]Fdto] FAst H
o B AT A pvlors A kel AP-10] 435 € B oly
2}, AP-19 742249 c-Jun? c-Fos9 wdo] 7 30¥FE 714
S 9EY o= A pviors 7ol A &Aoo R AP-1S FAIAFOEA
dee WASS vl F= Zdolth & A= c-Jundt c-Fos7t
RYE A opviorr FE Z71e do] AlZElow thE Eild ofstd
NIH 3T3 MEoJA c-Fos w¥o] 1AZMEE AN AL" 7 pyiors 7
Aol o3 AGS MEe COX-2 % INOSS mRNA dy o A4
NF-kBe} AP-19 S EE SAS A3} A pviors 7FF 3 AGS Al
7kt COX-2 B INOS 2de F7ts

o
lo
Z,
i
=

o3
o
o>
oS
L
lo
gk
oX,
lo
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H. pylori contact to gastric epithelial cells

/
RasN17\|:<B Kinase(s
j I— MAD3

@@ Phosphorylation
TAMG?—I@ Ubiguitination
(cFos NFoB o_

Cell Membrane

0 kB
[ o ° Degradation
,,,,,,,,,,,,,,,,, l -
Nucleus .. Cytoplasm
iNOS T

\[\ U\/‘U\t} f cox

A7. A pylori TR E At 9 FIHAEAA INOSS COX-2 T H

NF-kB+= Wooly dFdwd A=ol odto] tpeat #dae @45
A e AAZREAAZA Rel familyol %3k, p50, p52, Rel (c-Rel),
Rel A(p65) 2 Rel B 5o &&A vt &A3sE NF-kBY &2 o
= p659 pb02] heterodimer®A &dl A Uil A pyiors XAl 23]
AGS M2 ZA3El NF-kB+ p65/p50 heterodimeret p50 homodimer
ool B A A pviord) ©F AGS AME COX-2 % INOS =¥
S7F7F oW AR AL o) dto] wiTfE =A] o F-E dolr 7] ff5to], 1
kB mutant & A1 MAD3 ¥+ c-Jun 2 Ras® dominant negative -
ARl rasN-17, TAM67 F A 2S5 A XU =2 transfection A1 #A 2+ NF-
kB, AP-1 2] Ras® #43& JAAZ & COX-2 B INOS &
=Asd k. NF-kB, AP-1 283 Ras? dA4s=s JAAz 2
COX-29% iINOS do] ZAaTE Q8 = AN, oA o9 22 4

g Ay EA COX-29 INOS 2do] NF-kB, AP-1 ¥ i Rasel ¢&)

of
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WAES 4 4 AdArt Ras® dominant negative 4 2F¢l rasN-17%
Ras? @432 A 23 NF-kB, AP-19 @437 A48t B
172 E3 Ras7b NF-kB, AP-1< ZddttE 22 & 4 Atk INOSY
A= nitritet COX-2¢9 AAHEQ PGE, ¥y FAHAYN AA A
pvior: Aol o& wdoe] Frhshal, NF-xB, AP-1 12 Rasol| 93
Aol miziE S & UdATh

ol Aol Az Hol 9] ANIAREAMN A pyviori= Ras, AP-1, 181
NF-kBE 432713, o= COX-2 % INOS9 2odS s & &
AT g o A= INOSO A=< nitrite$t COX-29 A=

Al PGE, @ fo] S7Hets & o AU
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M

v. d

Helicobacter pviorioll 913 AT AE &40 74 A= AdA 9 9
FIAAEFU AGSE W ew oo d=d A pyloridl HPY9 HF5 ©

&3t 2 22 Z2ES A}y

1. A pyviori 755 AGS AE9 c-Jun¥ c-Fosd TdS ZF7HA o}
2. H pviori T AGS AlX 2 AP-13 NF-kB A& F7HA A
3. H pviori 7% AGS Al E9 INOSe COX-29 w3 S Z7HA At

4. H pviori 75 AGS AE INOS9 COX-29¢ W3 Z7}= Ras,
AP-1, NF-xB2] &4 <93} w7 Aot

5 A pviorr 755 AGS AlEX 2 INOS9 AA =9 nitritest COX-29

A= PGE:9 A& F7HA17 .

6. A pyviorr I3 AGS A XS Nitrite®} PGE:9] A2 =7+ Ras,
AP-1, NF-xB9] &Aool <]3ste] uj7|= ),

A2H o7 23 H pyvior/dl HPI9 5= AP-1 2 NF-xkB 24 &
Z7kXN 719, Ras, AP-1 ¥ NF-kB &A% vwjsiste] iINOSe COX-29¢]
wdo] FEHATE I NOSY AAHEQA nitritet COX-29 AAHE

PGE,e] A4S S7/MNA 2N A pylord & 2387 45 #d A3

ro

p
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Abstract

Signal transduction for the expression of
cyclooxygenase—2 and inducible nitric oxide synthase in

Helicobacter pylori—infected gastric epithelial cells

Soon Ok Cho

Department of Medica/ Science
The Graduate School/, Yonse: University

(Directed by professor Kyung Hwan Kim)

Helicobacter pyl/ori infection leads to gastroduodenal inflammation,
peptic ulcer, and gastric carcinoma. Oxygen radicals are mportant
regulators in Helicobacter pylori (A pylori)-induced gastric disease,
COX-2 and INOS might be regulated by oxidant-sensitive transcription
factors, NF-kB and AP-1. Cyclooxygenase-2(COX-2) and inducible
nitric oxide synthase((INOS) are important enzymes that mediate
inflammatory processes. In addition, the binding sites for NF-kB and
AP-1 are found in the promoter region of COX-2 and INOS gene.
Present study was aimed to investigate whether /4 py/ori—induced
expressions of COX-2 and iINOS are regulated by NF-kB and AP-1 in
gastric epithelial AGS cells, and whether the transcriptional regulation
of COX-2 and INOS are inhibited by transfection with mutant genes
for Ras(ras N-17), c-Jun(TAMG67), and IxkBa(MAD3). As a result, /.
pvlor7 induced activation NF-kB and AP-1 and thus COX-2 and iINOS

expressions were induced in gastric epithelial cells. Transfection with
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mutant genes for Ras(ras N-17), c-Jun(TAM67), and IxkBa(MAD3)
inhibited A py/ori-induced COX-2 and iINOS expression in AGS cells.
In conclusion, Z py/or7 induced the expression of mRNA and protein

of COX-2 and iINOS via activation of ras, NF-xB, and AP-1.

Key Words : Aelicobacter pylor;, COX-2, INOS, AGS cell,
Nuclear factor kappa B(NF-kB), AP-1
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