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(Z) #HE e (TFFNHUPN)

Helicobacter pylori cause strong but useless immune responses; therefore, it induced the persistent
infection in humans. From preliminary data, we found that Helicobacter pylori inhibit the mitogen-induced
nitric oxide production from macrophages. It implied that Helicobacter pylori might cause long-term
infection in host through inhibiting the activities of macrophages. The first aim in this project, we’ll use
mouse macrophages as an in vitro model to study and compare the effects of wild type strain, clinically
isolates, and variant virulence factor mutant strains on the functions of mitogen-stimulated macrophages.
Meanwhile, we’ll study whether active or inactive Helicobacter pylori have different effects on immune
responses and their possible mechanisms. In the second aim, we’ll evaluate the colonization activities of
different strains by an in vivo mice infectious model. Therefore, the activities of macrophages, the
Helicobacter pylori specific antibody produced from B cells, and the helper T cellstype | and Il cytokines
productions are monitored and compared. Based on the results of the plan, we’ll select the most potential
Helicobacter pylori strains on affecting immune responses. Through this study, we’ll provide more
information to explore the possible mechanisms about the effect of Helicobacter pylori on the immune

system and persistent infection.

Keywords. Helicobacter pylori, persistent infection, macrophage, nitric oxide, antibiotic resistance, and

helper T cells
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AP R - Bk F o A keE D) ERYE 2550um s BA G S 05-1um -
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S AP F R RE E R R

R A8 50%:h 4 o g A AR (4) B B Y R RS AR R PR bl 8
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ER-EF XTSRRI ORI AR (B A kTR N VAT Sy
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g A v g %5%£@Maiwiﬁm@%(®°ﬁ£~d~iwaméiﬂwﬂﬂ“Wﬁ””%%
g K E B UEFR 2 m A F (1) B R ﬁkﬂw’mmﬁﬁﬁ%”séwmwﬂ’
FFR L F s %m}?ag\,.z.« i feZ § s F (gastrin) o E ML L (8); MMM F L
FRE S éﬁﬁ 9:m k7 %‘Fﬁ'ﬁ_ kmfﬁ&‘?ﬁtp:u%'ﬁi.&%f}%ﬁjﬁﬁgﬁirg (10) > - 8% %75
60.3%:% My & £ Tl U ASE S (6) 0 F A EFLFUEAY SAF Rop A T R RS
B % o

Z PR F2 & 4 TS

B LG S BAAA TS A S A BRI T % R AN EA LR KR
chizd Ao d 24 3BT LS > S Hrrhdd FAfis 4 4 715 (virulence factor) o s F®
R SR A T BRI 38 L SR G chd RS M e ek R 0 AP S
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1. j#;2% % (Vacuolating toxin, VacA)



- X d P AR R e g A IR 0 Ad AP A - B R
PR FP AR FAA L SRER F ke 5 - 48 AB (“A” for active, “B” for binding) 3| &
%53 fF &I Mm% (B subunit) &3 % &4 (A subunit) & = H = o Telford & A 7 3 # 3R
;‘,*;z;’e%—,%’ﬁ 37kDa % 58kDar =t ¥ i > 58kDa ¢ fim?e 3t A5 3L F » 37kDa £ d pt 3t ik &
ratg phF AR Lwie 2 it (1) o A P inlme ¥ vacA 2 e A FAl R X e AR o AT
@ w3 R AR S fovacA R FIAIG M e s o ) e coflap g dp i (11,12)

2. 'm*% 3 % 4p M B F) (Cytotoxin associated gene-pathogenicity associated island, cag-PAl)

dy PR 8 5 - B2k F1 B & R —cytotoxin associated gene-pathogenicity associated island > i
fs cag-PAl - cag-PAl 5 - B 40 kb 7 5 31 % e e Ap AR A Fle 3 > & W] f 0 25 = dls PR U5 A
TR pE Y TR e AR A A wre (13) 0 cag-PAl § ¢ § 3F § A FldeicagE - cagG -
cagH ~cagl ~cagL... & > & H R wre o IL-8 2 w2 3¢ L F & > (14-16) - cag-PAl © & < F #een gk
FlF i B oA (7 A 'F #.H 9 cagE % H 4 7 B A F]£7 Bordetella pertussis #& (% v 7| & 4 % Sl F)
MR ZET B 1 ’l;;k £y S iJg]A, Wk Bl Fes Lzlafu)i{%’iﬁ;@_ﬁ N E 2 Few T~ gameey
(17,18) -

3. CagA him?z it * {84

cCagA A FIEF I CagA 39 FE - B3 B AALEIRED D F o 54 5w 3ok
Bt r i (1920) Figr mimie2 {80 CagA §HL T A i P i c-src Kinase gpL it 2
tyrosine (21,22) - ?}UF}H&:L 1 CagA & 0 A e thim e W (20,22,23) 0 T ERF B A mre p
SEUEL B YR 0 @ A e ) A - fE R KR 2 e 3]l AL 5 humming bird phenotype (23) 0 # ¥ i &
- B R R w2 I&'Pr“ & fmPe = (apoptosis) o #.iT » Higashi % 4 + % 3L transocated CagA ¢ &2 'm
#2 ¥- association _ix #f EPIYA motif %[+ (24)> @ Tsutsumi % 4 %7 7 » 3 3 CagA £ C-terminal
Srckinase i¥ * #-i¢ CagA*SHP-2 &2t 4, ™ '3 » & fezx CagA rmifc it (25) -

o~ s IR SR AR 48 R A

PR AL FERT L ARFRAOERT TR L 1 g
A s d pRE S % E (gastrin) o H M2 X (chronic gastritis) (8) o @ - = dp % i £ s R AR RS R
ALEF SHOM G Tof P G e ARE A LT S AR KA RE S LIV RS g
4R R (healing) (26) o >384 ik AR RS H € B A5 0 s PUTESE FOORBBE R Ty
ABTITRAGER KA RRA L - R GT AT e 2y m,zlap EEENE L)
Foda PTG SE B A 2 PR L g E S ﬁH i W (atrophic gastritis) » %.‘ﬁﬁﬁ’_ N m)}% A B
FEROFEEE (27 o) N EEERET > SPER AR A E L R ER L
FHREZY R BLF SR - LM ko P PR RS T LT F LR R Rop
B i o

R T S S HEL T S )

¥ ds L% F R (colonization) 3 % e A e pE s F At L me g 2R E
pro-inflammatory cytokines £ anti-bacterial factors (28) Ut PR - R - o Tl R R
Foep it w Fld slde {4 B engt LK B2 BABLEF e Vb Pl 6 S
dendritic cells 775 i 2 cytokines s & ig it ‘m”?,}r% 3% 11L-6, IL-8, IL-10, IL-12, IL-1B £ TNFa
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¥ (29,30) 0 @ * e iR A dt cagtinds 4 55 A3 E pro-inflammatory cytokines 4 AR A 77 7
o iE et w7 ok 4ot IL-10, IL-1B 22 TNF-o chgenotypes P #tin s 22 53 J% 1 40 % < «hbf 5 (31-33)e

ad

e ML R s PR SR R 4 20 THL (T-helper 1) 5 2 (34) » THL fme & i IFN-y,
IL-12, IL-18 % ‘w® jr% > & Lehmann % 4 12 in sSitu e 2 7 5 4 s P U5 R 4 A i IFN-y &9
fore el B LB AR R G APME > @ IFN-y T4 2 Rk pre-cancerous £ dysplasia % 7
E& T+ (35) e A Y 4 HFRAFIIEFR 4 C57BL/G6 i BlA 2 A Thl fme F i » 3 1 351
ACH PR E P B (36)0 ¥ ‘b dinvitro A L B IRE 5 down-regulate T fw¥e chic 4 0 b4 CagA
Fralk = 3 w3 #p cell-cycle arrest (37) » VacA #r4] MHC class |l sh % & e T fo e s it
(38,39) o B it T { :};1 A1 dy R xiﬁl*’ﬁ;ﬁ}é 25 eht Lwbe g @ B7-HI chd A 4em ] T lw
2 o5 i (40) o
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() PR REzAHFTH %

dy PR R A B A P 2 (8 g 3lAs R R B Rk 0 Flet ’f}—l—ﬂ/}ﬁz—mf;ﬁ%
Kf F A RmEeFLL  EAHFEERE % AP A, T T R IR PP AT R € Pl

s

<4 B (mitogen)z4 ¥ ) R E sme A 2 - § 1§ (nitric oxide, NO)% - § i § & & p#(inducible
nitric oxide synthase, INOS) i # (figure 1) » @ -] &4 E o m#2 (primary macrophage)r‘t T
TAp e mIPu‘%L(flgureZ and figure 3) - iz 8 4 % B du PP Ul T i € 5 d 44l B im s G 1 o
RwE i ABLE P EFR L T A PRAFAP I P B PR LA AR SR
MR F Bensd] > (T ie- HergEad o

AFPTFRRTOS - PRI D (-) AP IE R AR LA B BT )
* o) BB v im e R (RAW 264.7) 87 7@ B~ {8 - RUE YN aE 48 B oo fm P2 (primary macrophages):;,‘: i3
R eh(in Vitro) o5 > AT PR AR R A RE P EEmE A4 - F i F - §F Y F & SpE
MRNA 2 F-v Frend B E (2 ) AP Rp P s 4755 2 48 (wild-type strain 26695) £ 4~ %] &k p 5d 42
FieK T~ B TRA R AWM A e IR B 2 e PR IR BUsR T B ROpE Bl L B
(tablel) (=) 2 d & A&¥ v 3 & F] ¢ 35 © vacA, cagA, cagE 2 sabA & babAEﬁftkﬂiﬁ%ga dy F° L3
EFF Vs REETE R ER A NS IE A A Bh B e ot 2 H
gL (T B o

fmfga’:— PHRenig s > hPEas - piRe R (o) AP ¢ g2 - B
4L | BERE P (in VIvo)ﬁ;\ P IF A TRA A AL P2 SR F R R R P RF A FIR 2
%mmpﬂf% B BREPN ) a4 (colonization) (figure 4) o (= ) vt i H $30 ) BUiPRE %ot
*Hé’u FF B EEL T3 AR APRENFL LML LA F E(innate immunity)® E
Ve A~ B M & F s (humoral |mmun|ty)d B lwr & 4 B FER ARG 4 0 U el
# % & J(cdlular immunity) ® #2212 T cell % - A& % = A|(THUTH2) w2 jk A i a7 3 o &
PR R E DA B P ARR P2 FEINVIro 2 invivo shR R AR IR AR ELAE S
PR B AP T FREAE AR R L DEFFR L H AT A s o

AtYY

Table 1. Characteristics of nucleotide divergencein H. pylori isolates obtained from
antibiotics therapy failure patients.

No. of nucleotide divergence (no. of deduced amino acid changed)

Subjectno.  vacA4 m region babA2 atoS cdrS arsS RAPD
42 0(0) 5(4) 0(0) 1(1) 0(0) +
43 0(0) 4(4) 1(1) 38 (15) 0(0) +
44 1(0) 0(0) 0(0) 1(0) 0(0) +
45 3(0) 81 (29 12(2) 14 (6) 19 (3) +
46 1(0) 35(219)% 15(1) 15(4) 14 (5) +

T N255 changed to stop codon.
I Frame changed.

Five paired pre- and post- treatment isolates were obtained from the antibiotic-therapy failure
patients. The RAPD profiles analyzed for 5 patients were colonized by the same strain before and
after therapy. Sequencing analyses were performed between pre- and post- strains.
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Figure 1. H. pylori suppressed L PS-induced nitric oxide generation by
RAW 264.7 cells. H. pylori strain 26695 was co-cultured with
macrophages in RPMI-1640 medium in the presence or absence of 2
ug/ml LPS a a MOI between 0 and 200. Production of nitric oxide was
determined in culture supernatants after 24 hrs by the Griess reaction. The
cell viability was evaluated by a standard MTT formazan assay. Data
represent mean £ SD of three independent experiments. Statistical analysis
was evaluated using Student’s t-test with * P < 0.05.
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Figure 2. H. pylori inhibited L PS-induced nitric oxide production by
mouse primary macrophages. Mouse peritoneal exclude macrophages
were obtained from C57BL/6 after intraperitonea injection of
thioglycolate for 3 days. Cells were infected with H. pylori strain 26695 at
a MOI of 0-200 in RPM1-1640 medium in the presence or absence of 2
ng/ml LPS. After co-cultured of bacteria and macrophages for 48 hrs, the
production of nitric oxide was determined by the Griess reaction. The cell
viability was evaluated by a standard MTT formazan assay. Data represent
mean = SD of three independent experiments. Statistical analysis was
evaluated using Student’s t-test with * P < 0.05.
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Figure 3. H. pylori inhibited L PS-induced iNOS protein expression in mouse
primary macrophages. Macrophages grown on 6 well plates were infected with
H. pylori strain 26695 in RPM1-1640 medium in containing with or without 2
ug/ml LPS at a MOI of 0—100. After 48 hrs incubation, the infected cells were
lysed using RIPA solution. Cellular level of iINOS, and a-tubulin as an interna
control to demonstrate equal sample loadings, were evaluated by Western blot.
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(Z) B Pin: AP oty 2530 déyﬁiq*wg%mﬁ: EZ 3B R (mitogen)# %] R E o w
AL - F IR - F I F L REE(INOS) i 4 o iR AT e PR AR T A g d Frd]
Evtimie cna it A B E BB LA I AR R i 4 o FP A PR IR U
AHA T LEF B2 B Bl L 3En S BRAERN 4 PE i L g 0 A
) R EERE e 2 RAW 264.7 fmte th 1F 5 57 34 de PR R % 4R 3OS (3
% i Az4e figure 5) o

Mouse primary macrophage in vitro
and RAW 264.7 cell line primary cell model

|Mitogen stimulation ‘ >

<=1 | Wild-type strain 26695

| Live or inactivated Hp |[==> | 2

o
Mouse macrophage /

s N

MAPKs pathway ?
(ERK, p38, and JNK)
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effects ?

_-_.__>

\ NF-xB AP-1 /

Figure5 #8 *} E 4 jm %2 R Bk £2. )

— Cytokines production

A AT an P IR E S 1 B e A 4 - F 1§ I ) BEE e f (TR0 (invitro) | %
Ay FRARE AR 0 - F 1Y F ~ - 314 F £ AEFE(NOS)MRNA 2 §-v Feni MERE > 2 A ¥
foenter i o

B. HE Pl FEIrd|Eime 22 - § * § HE&TF 3 PR D R P UEF R 4 LPSRIE

Erimie 2 {5 » & w4 * AP-18¢ NF-xB promoter constructSgL 2 AP-18¢ NF-«B activity °

C. 24 MAPKspathway £.% %4 ds P RS § $r#lEvikim®% 2 4 - § * § : MAPKspahway %
Fl €34 LPSE EEvfimie 2 42 NO chiE* o
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A F éﬁiﬂl,é\.;—’u@m fehds PR R A i A 2 BRE rllm e oLl o

15



() #% it

1. da PR Ferus &
Pen: S EEAFIEFTRE A Ermie 2 FARR -
BB GO SEETE A ST S SEL N C R R VA SeatE iR i RS A
R > 2 £ 87 it Ryp AT # 42 1 vacA, cagh, cagE * babA % L %] % % 2 ds P 41 R
AR o H#rk -80°C k48 ehde AR A B AL v o T 0B~ > % k> Brucella blood agar
plate (2.8% Brucella broth powder ~ 0.2% B-cyclodextran~0.1% yeast extract ~ 1.5% agar) } >
MFFEETICHE 232 Fofp2t L TP chem T 9%

2. IR E R I WenF B
Benl STt Finkw o~ BTRR R AN A HeriE IR B 2 e P F FIRE A T2
xR U E T R SRS 0 R IXPBS ¢ > 11 6,000g ~ 5 4 4B o BT
B2 F|Rts 0 2 TENS % (10 mM Tris» 5mM EDTA » 0.5% SDS > 0.2ug/pl protease K)
7 f& 0 7 £ e (phenol, Sigma, St. Louis, MO, USA) %2 & i (chloroform, Sigma, St. Louis,
MO, USA)i¢ 3-v B %1% » Bt 5 kA 4o » £ 82 B f{r /10 884 < NaOAC (pH
5.2)*+-20°C 4 i ik 30 A 4810 b o 2 F L TOVIFpE e S o BT g B ok

T oo

3. darﬂig*%{?]“}’z:};a F|+ B A4 FHsE R (DGEM-T vector system, Promega)
Ben: Fguind Fiokh ~ BTk RRRRBAFILTH L X% -
3 ﬁfﬁ_ii:}ﬁa%ﬂ-&r'r 5uj¥§,% 0

(1) Repagr ik

& * 1345 genebank ¥ Helicobacter pylori strain 26695 #73% 3+ 1% = HELSF S H LA P
table 2) » 11 ds IR A4 ¢ R DNA 2454 > B> DNA B A& BRI EFF - L 11 %
BB T AT LA WTE P R B S T R e T

(2) FAAMEHLATSIR

BB EPrids F O enA F g B R A4 3t 1% Gel Extraction System Kit (Viogene)
o x 1% 3 B ehR AFE X DNA 2 S F 2 kR o
(3) £ & F B (ligation)£= #& i+ it #* (transformation)

Bt DNA P BT & APiHEEE S {1 TAcdoning kit (Promega)# » pGEM-T F7
P ¥ 4CTF 16 FF o £ # ligation mixture ¥ » % % 4% < competent cell (SURE cdll) -
™ heat shock = ;2 & 7 transformation - £ #-H % >+ 7 100 pg/ml ampicllin £2 80 pg/ml X-gal
2 05mMIPTGh LB & Ex A A >3 37C# 4 16-18 [ P> P v ¢ % » M ma il m
FErRTFOFR o TEF AT AT o
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Table 2. Oligonucleotide primersused for analysis of H. pylori clinical isolates

Primer name Primer sequence Description
VacA mlT-F 5’GGCCACAATGCAGT ATGG

VacA mlT-R S’CTCTTAGTGCCTAAAGAAACA 0.29Kb
VacA m2 F 5’GGAGCCCCAGGAAACATTG

VacA m2 R 5’ CATAACTAGCGCCTTGCAC 0.35Kb
nthu_babA2-F 5S’AATCGAAAAAGGAGA AAACATGAAA AA

babA2-R 5’ TGTTAGTGATTTCGGTGTAGGACA 0.8Kb
babA_stop 5’TTAGTAAGCGAACACATAATTC 2.2Kb
HP0244 F 5’GGATCCATGAAAAAATCCAAGCACTTAAAACGC

HP0244 R 5" GTCGACTTAAGAAGCGTTAAGAATCTTAATTTC 1.1Kb
HP1364 F 5’GCGAAGCTTGTGTTGATGCTAGTGATTAGCG

HP1364 R 5S’GCGCTCGAGTTATCCTTGAAATTGAACGCAAAAC 1.2Kb
HPOl64 F 5’GCGAAGCTTAATCAATGCGATGAATGAATCTCG

HPO164 R 5’GCGCTCGAGTCAAATTTTCGGGGGGGGGGG 0.7Kb
HPO165 F 5’GCGAAGCTT TCGCTTTGTTTATGATAACGCTC

HPO165 R 5’GCGCTCGAG TCACGCTTTTATCCCCTTGAGC 0.5Kb
pl281 5TAACGCGCAAC

pl283 5’ GCGAT CCCCA

4. B R RN BR
Bt A g S E Aimes o raE 2 INVItro 4y PR R R B E e e Sicd] o

2 TEF 2 %5 L 6-8% + 2. C57BL/6 Mpic] v Bl o | Blinge g b E&‘«]Fgf_%« BHfr oo
Jeom i adlibitume & % Zedk ] KA E T BB ) Heaad A, ~ L F $iv o 2 Kergpls
A2 R o F B b ke & 23k (748 75 Guide for the Care and Use of Laboratory Animals
(NRC,USA) > £® :§7 FIFHF L RbpF LR §0F

=

5. %3z % (cel culture)
Ben: B Eiwe k2 | BUEYEE ime o

Ak LA pEerR  cnfwe fRE PR American Type Culture Collection (Manassas, VA, U.S.A) |
B E vim 2 th(RAW 264.7) - RAW 264.7 @ #FEF L 5 &2 & % | REEwieple 2 5 5 >
Gldo L &SR L AR pﬂﬁr& N J\v_g]gﬁfz;% /n\ﬁ*ﬁjr&),%z o A\ :F“#ﬂ fm e 8 % % 75cm ﬁﬂ,ﬁm’?éi«g % ¥Y,
A2 s ‘&:}% ERENeeB 2R TREZI B EH Rwe g a2 ERET (37
C in5% COz) 4 & o w3 &k d RPMI-1640 with 1090 %5 2 & i % 42 % (100 U/ml
of penicillin ~ 100 g/ml of streptomycin) e = o /|- B YL ¥%2 E v b 52 g J;EL N ",& s

WA TR G WK R VER N B im0 2x10° B et 81 A e kR 2 i PP T ‘“ﬁa,
2 & %A R (mitogen)# F T o - A2 ENR A Y 524 P E\:‘,i—‘g % /EJ
¥ NO # %2 !wm# jr % (TNF-o, IL-10, IL-12) & - 'w % jic & hp| 24 & + 241 %
sandwich-ELISA ;2 o & [ pF1u MTT assay 77 % 7 fF w52 chig 5 5 0 0t flds P 4% A
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BHAR MR NSRRI MELE -

6. % i & (cel viability)

Pl A7 dae RIS R E vl P chd 2 o

2 1 96-well or 24-well e g & & wie R 2x10° cellgml @ » 3 x B F 7 e e PP AT
FRiE B fhim e 35 % % - 41* Mitochondrial respiration- dependent MTT assay * i f; % 4
Fme M AF - BF P 4o r MTT (MTTIinPBS0.1mg) 78 » *x » incubator 4235 % 4
'J‘F%"E‘JE“’%c%?;‘gaﬁ;MTTb'ﬁrqjgui%ga
[1-(4,5-dimethylthiazol-2-yl)-3,5-diphenylformazan] srp& 1+ 8 = f% (isopropanol) » 8 & 35
3 »20 & 4518 ¢ * microplate reader ] it £ 570nm ek k& (optica denSIty OD)
FEw LA T EE T A KT AR AR e g o

7. — § 1 § 3% (nitric oxide determination)
Bt A PR iR d| LPSA EEvimie 2 2 - § 14 § g o
23 we hg g 240 RA R (mitogen) Fend AR T 0 A RAr 2§ AT e PP AT
FtRER Dwe 3 %% QWA RARR o NP BB o o b7 o1 ,;L,,;z ¥4 ~ £ B ¢h Griess
reaction (Sigma-Aldrich)ip| & £ # 2 3 % > enfy s phag2 A2 4 (nitrite> NO chfE 2 2 4 ) -
T e drik BT A B4 FLREE o FE Y F Y 10 4 4875 * microplate reader i
+ At & B40nm sk sk B oo

8. % jr% 3% (cytokineassay)
B A 47 de PR E RS LPS B eim e & 4 e gk chit 4 o
2k e u e oA 4 RA R (mitogen)sh FenE e n e 42 4 2 7 e e PR SEFATRIE R 0 &
S S L,zmeif,%gac’ 28 RSt bR AW AR EFLEAAS IR L ES
%-80°C ek 46 o A w12 TNF-o fr IL-12 17 5 28 (& -

9. & * &2z A5 B v INOS eh4 B
Pen: St P YA tkdrd | LPSHE EERwe 22 - 5 14 § 234 4] INOS 3-9 F 2
I e
*E AT E S we INOS ek A J[* & > L 82 5 2 2 40T A9if o

(1) % FLARBUAGE T AL (SDSPAGE)
DL F FPARELS > ol 12~14% SDSPAGE » @] » 33y 4 & ¢ o 4 » 4 g KR T R
BR G FRRALETE > 4% Lo R ARRA R G ERRAE D~ RS
AT ML T ENTAR Y PRy FRERERB LIRS BT A LB LR R ’Frr
T A % e (250 mM glycine, 0.1% sodium dodecyl sulfate, 25 mM Tris-HCI, pH 85) > 2 100 &
FLBEFTAN24 P @30 FirAF < Ao

(2)& * &8 (WesternBlot)
Pof @R ehdd FAlY 12-14%30 TR R AR 36 FiksF+ £ 5 4% L #iF 1 PVDF
oo By PVDF sz B~ 3 - eide gl (anti-INOSAD, SantaCruz) 2.7 5% fq 42 TTBS
B o £ R-PVDF A I 7 AR s sdnil (IgG HRPconjugated) ® - # 13 #- PVDF %2
M Edus kR d O RITEY 304 0 7 F s -

10. RT-PCR 4 47 INOSmMRNA &%
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5B e PR PR 4] LPS-34 H E sim e INOS F-v Jrenk A E & RNA level %

B %
E g

#7212 mRNA i * Cyclo-Prep Total RNA Purification Kit (AMRESCO K312-50RXN) » & Kit

11, 4 kiE]

pen:

Pt o o T 2 5V 7 oo & 47 INOS RNA g0 51 3 (forward:
5-GCCTCGCTCTGGAAAGA-3’ and reverse: 5’-TCCATGCAGACAACCTT-3’ )+ &R &
iR &t & PCRmachine » & Ji& 30-35 i # % (denaturation 7 94°C:i& {7 1 4 48 > annealing
*60°C:E {7 1-2 4 45y elongation >t 72°C:e 7 1 4 48)F e = £ {4 & T # ~ 22 DNA loading
dyei® & > 12 TAE buffer fe ¥ agarosegel » ¥ &3 A ® /2 » TAEbuffer » £ A= &5 >
UV ﬁﬁ}q“ DNA # 4= ¢ &2 7% + o ethidium bromide % & - i {75 DNA hiz g 3 & »
FPie v I P kB A7 v # INOSMRNA £ e % & o

4 225 (Luciferase activity assay)
LPS 2 Eviiim®e » € i@ dmiz A% B8 W F Rehme ik > m gl F ke 3571 e p
A B F o Blde P NFxB &2 AP-10 /4 Sk 5 MR8k 7 1 B-ig 18 P ds :F“iﬂl"iﬁi‘]‘ A F

i::u

£ 3 #rd] LPS3% | E viimre 5 it NF-xB & AP-1 eig 4 o

2 1Ak 35 NF-«B ¢ AP-1binding site 7 reporter gene (41);ﬁ 4 Lipofectamin 2000

(Invitrogene) i# » E ez p > % 24 ) PR 215 > 4o~ de PR AR 3TCR 4 6
/|- pF > 2 reporter lysis (Promega)iz f# %2 > 4v »~ |uciferase substract (Promega) » & 124

& & 18 Jp] reporter 4 Sk eh3s & > @ 12 B-galactosi dase expression vector (Promega) transfection
$ 1% control ‘e

12. & 3 B BLiE A5 E ot p 4TS Gl 8
B e Vi L m T g R PR AR ) € P4 ILPS3 E E e A 24 NO-» *‘,f 7 4 $7INOS protein

13. 33447 ¢ i?ﬁﬁﬁ%%ﬁ&;}%f&miﬁ,

B mRNAz_ > 2% 7r o 41 MAPKs pathway » MAPKs pathway - i% % e3F 2 :};] A w A
FrAP-12 NF-kBi® * » Flpt 2 i B4R 3 MAPKSE_ T 442 do P Y15 7] € #rd|LPS3A £ E

vEime A 4 NOiie® o

% 1Tk e PR I\l'ﬂ},—g\; A LPSkJ2 2 E viim®e > 4] * Westernblot » 47ERK ~ p38 2 INK #i

Fe fb PR o pb oh 2N i E e MEK 741 %] (PD98059) ~ p384r 4] (SB 203580) & INK #r 4]
#|(SP600125) A&JZ304 487s £ &3 LPSZ & % da PP 4% %37 » 1 * Western blot4 47ERK -
P382 INKEEL 1t chfi-iv o

3
o

o R £ A7 o I iE {7 paired Student’s t-test 4 47
g MPEN 005G HFLA
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FEYP A2 1 IEFP

1. 7 %27 2 fa(strain 26695) 87 4 W & B TRk 4 BN A AT TR LB 2 PR R A
B hEsme A2 med v - F 1§ v - F 1§ £ 205 MRNA 2 3% Fend L%

3 B8 o
R F

2. %727 4 fR(strain 26695) &2 4 B K p & A AR FFIAE 0 HE et E T B AR L iR

Ay 2

3. f

y.cl

T RE LR LA P PR A2 B RE s il o

W
(ﬂm

4. 22 - BaP YR FR 2 RO (invivo) ot o

5. (AP FFRHALAF BPA 2 EFF A8 ) BEE e R MR LEF &Y
A FMIERER 4 0 R e LR F Y e T cell % - 38 % - A(THYTH)
fwie gk A sk B &3] Tedl (CD25" Treg) i it & w2 7 o
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