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Abstract

In this study, we expressed and purified the fungal immunomodulatory
protein (FIP-gts) in E.coli. Using PI staining and flow cytometry, we found that
FIP-gts promoted cell cycle progression from GO/G1 phase to S phase in
HPBMC:s. Pre-treatment of LY294002, a specific inhibitor of PI 3-kinase, was
abolished the increased S phase induced by FIP-gts. Analyzing the cytokines
induced by FIP-gts, IFN-y persistent expressed significantly. Pre-treatment of
LY294002 was also inhibited the secretion of IFN-y stimulated by FIP-gts in
HPBMCs. Moreover our results demonstrated that Akt, a downstream effecter
of phosphatidylinositol 3-kinase (PI 3-kinase), was phosphorylated and
activated by FIP-gts. It indicated that PI 3-kinase play an important role in the
process of HPBMCs activation induced by FIP-gts. On the other part,
developing allergen of house dust mite Dermatophagoides pteronyssinus (Der
p)-sensitized animal model, we evaluated whether FIP-gts could attenuate the
symptoms of allergic asthma. The expression of IFN-y in the splenocytes of
Balb/c mice after feeding with FIP-gts for two weeks restimulated with FIP-gts
was not increased but decreased instead. Using Differential Leucocyte
Counting (DLC), we found that after sensitized with Der p increased the
percentage of basophils in Balb/c mice blood, after fed with FIP-gts the
basophils decreased to normal level. Unfortunately, we did not observe the
percentage of eosinophils and total IgE were increased in asthma Balb/c mice.
Our study demonstrated that FIP-gts regulated the proliferation of HPBMCs
and induced the secretion of IFN-y in HPBMCs via PI 3-kinase activation.
Though we did not observed the symptoms of allergic asthma in Der

p-sensitized mice, fed with FIP-g¢s could truly modify the immune response in
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Balb/c mice. It is suggested that FIP-gts may be as a health food with

immunodulatory function.
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: Protein kinase C

: Polyvinylidene difluoride membrane

: Recombinant

: Reverse transcriptase-polymerase chain reaction
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2 EEE R B 2 LHBE > HAaB A MEEF LAY  REAFL
FroaBFg L GHEATE) 2o §EARAL T E Y RF
LELE I IE IR RRELLF TRED ALK

03 20 F BT ¢ FF 0 L LG OHR HE - E5% e
R EEEN > T2 FuBst (Chenetal, 1992) ~ F2 M5 it
(Lin et al., 1993) ~ $ifig %2 W5 LA 4 > e x § /A N X By
(Horner et al., 1993) » 4 % pEd8 ; & ] &~ + it & a7 7 (Kawagishi et al.,
1993)> 4o = #higeo 2 3] 1989 & p AP 5| K & 5 (Ganoderma lucidium)

B b L {E— 4 & 3% o Ling Zhi-8 (LZ-8) (Kino et al., 1989) -

RIA-RAAPFEELFRBEIAMETAM > 2 EFEF AL
o ARAP > RIF B RIE (Ganoderma sp.) - & 2 & B
RRAE DG P Fahd R EEET S L A B B A R
TG (FFHW) DA e, I o F NGO FHAL DG
BigltgasiFeRastndes  Fr agZ AR FHY
ﬁ?ﬁ»ﬁ&“%“qﬁf@ffl}\ WERlpE vy A R o o FlPpEy

A

RN § o e

PR IAT A &3 (Ganoderma) ~ T

7 K (Amauroderma ) ~ 3t 532 3_ & ( Haddowia ) ~ % %3¢ 7~ ( Humphreya )

“~

B GZBpT AL B FZBY AT TOR A SBE G 124
ZFrHS R M ' v & ¥ Ganoderma applanatum ~ G. australe ~ G.
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boninense ~ G. formosanum ~ G. fornicatum ~ G. japonicum ~ G. lucidum ~ G.
microsporum ~ G. rugosum ~ G. tropicum ~ G. tsunodas ~ G. weberianum ° #
7 (G. lucidum) 5 % & > @ G. fomosanum % G. microsporum % o % 2.
Fif-bnp e wRIBFAKRY & FRAAE L% (Hseuetal, 1996)
12 random amplified polymorphic DNA-PCR (RAPD)~ 7 > /2 » & 3% %] #
€3 G. applanatum., G. formosanum., G. fornicatum., G. lucidium, G.
tropicum % G. tsugae ¥R 2 o F PRAF DL EDFF LR &
< > B G. lucidium 3 G. tsugae * WEF L 5 £ £ # &7 i (Kino et al.,

1989; Lin et al., 1997) -

po1970 & RB AL Gd A FHEAE A LR I F S E G
S EbRd A fhg %) o i A4 F ZRORI S s 2 hhig

(Triterpenoids) ~ #=v B ~ PR IT2 52 - L 2 F o

ROkt E4 5 8~ + % pERE (Polysaccharide) ~ i % p& (Glucan) ~ & 2
% p& (Ganoderan) (Hikino et al., 1985); #* . %5 F 5 A 1990 £ B 4538 7 0
AR BT > A5 PR GI-PS ¥ 55 & B T M eni®® 5§ g4t
RN A A R R e e Bl fE H ) S B e e (Cao
and Lin, 2003) » 1997 # Wang % * 735 &\ » d 378 G. lucidium + 5 %7 41
Witz 5 pERE (PS) € i Eviiimfe < € £ IR interleukin (IL)-1p ~ tumor
necrosis factor (TNF)-o ¥2 IL-6 > 2 2 T ## = 37~ « & & L interferon
(IFN)-y » gt b 7o g b 48 3 5 1 3 ' ¥2 i % 22 mononuclear cell ¥z 32 %
#®  (PSG-MNC-CM) & 3 # #| leukemic m %¢ f& ¢f proliferation £
clonogenicity (Wang et al., 1997) - 12 DNA labeling £ gel electrophoresis =
% A 47 17 Frd® PSG-MNC-CM ¢ P &2 i¢ leukemic-cell 4 2 % &= o 14

i ? {oiz Pl 7 8- 40 PSG-MNC-CM * 3 & 3 {7 poidig (v ‘ﬁ =
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TNF-o &8 IFN-y > ¢ = fmP2 5k 7 5 (8% e leukemic-cell 94 &
(Wang ct al, 1997)« 4 # 7 #4500 » 4 % 5 pE# (GLP)T 8 5 £
Balb/c /|- & F1g % Mycobacterium bovis BCG #7351k 735 ¥k » ¥ "% 14| &
& 7 ¢ alanine aminotransferase (ALT)## ) & nitric oxide (NO):h 2 # - i&
w3 51 BCG £ A2 Pl b B iba L pm i o ¢ LA AT
4% (Zhangetal,2002)cd p 7 e 3 F pEMAT £ 7 LR R E T T

F;ﬁfﬁ’]}% 7‘,?( o

AP FLERG T L E ki & BT o LA £ $ (terpenoid)

Hd isoprene 3 A AH A2 XA RS F o BRI LS HE A ficp 7 o

i
=

FARe L@ = REE A d B isoprene H At o A % 7 B S 30
Z ARG e P AT RO AR 0 HIRMTF ZF

BHBESY TG b R A G BRSO (B T&Y

f ) ) > 37 & 2t (Ganoderic acid) ~ 4 2 f& (Lucidenic acid) ~ # 2 fit
(Lucidone) + # % fi¢ (Ganodermic acid)% » % H & fg 4~ #rix 4 5 B2 ¢ #7

FoRAEANL R A G PR e 2 £ s FrdlesoRff e b iAo

AEAFR i~ MUB ] RS S U E S f 0 Y K EAF L G H

gD }?ﬁ c P WA THET R Oz P ?v'fr 3 1% L (Patocka, 1999)
¥ Anti-complement activity (Min et al., 2001) ; 2002 # 7= 5 3% H 45 1) > 4

G. lucidum + F 9 Z Becnz thF 5 B Fr o 5 Prd) o] BUBSRHE ~ Lewis lung
carcinoma (LLC){¢ €775 primary solid "% # £ ~liver metastasis £2 3+ # 1
secondary metastatic &% 4 & ; gt AR BV P Lo %S vascular
endothelial growth factor (VEGF)£ heparin (3+% )i/ ™ » b = #L3E 5B
Preic el g ¥ 4 (angiogenesis) 5 d ptiaimd G lucidum 473 B~ 2
triterpenoid fraction ¥ i S35 i@ Frd|"E B i 2w g R A 0 A E DR

B g # eniT % (Kimura et al., 2002) -
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PR ATE 3 T Y B2 (RNA)~ ’JJ"]'\V;!}TV/:»‘ (Adenine) ~ 5 #e(Uracil)
i) a;juj (Adenosine) - Adenosine » &7 ¥ EFrd|on [ F R E T chi B =

> ¥ Bk i 20355 (Shimizu et al., 1985) -
T ARER|E 354D AT S B~ AR 45

0 FRER e 7 pER (Glycoprotein)£? 1989 & Kino % 4 d #* 3 (G.
lucidum)® % B.2_-] &+ }—o & LZ-8 (Ling Zhi-8) ; { 2002 # Wang % +
% G. lucidum v R3 EE PP F - 75 fucose e v 5 B4 > H 2
T TR e B 4 2 e ek A Tehwt ic 0 I ¥ selective proteolysis &2
glycosidic cleavage i&— #H# 3 (6 > ' — 7 5 fucose 77 polysaccharide
fraction it 1|jgciw®e g d ch& B > £ H §_IL-1 ~ IL-2 £ INF-y (Wang et al.,
2002) - m LZ-8 % > 3¥v ¥ PHA (phytoagglutinin)% H = lectin #f mitogen
4802 > 77 24 mitogenic & 4 -+ 4 H-thymidine 2] & % % § 5 jf # = 3%

SIDNA &8> 213 2pug/ml kR ™ » 7 BEM T wie i 4 253

o Li-H Ao F R B A2k & & TH® 3% &3 & monocyte
et ) b eb r ELISA = 3¢ p)1F IFN-y ~ TNF-a ~ IL-2 22 IL-1p 4 =

¥ 3 4v (Haak-Frendscho et al., 1993) ; ¢ #t f* fluorescein- conjugated
CD25 mAb % m" 4% w IL-2 receptor’ fic & flow cytometer BL% {5 >3 I LZ-8
A IL-2 receptor enE IR0 @ P T AL F Y B HT e i it &
W4 4 4 4p R b LZ-8 7t i it ICAM-1 (intercellular adhesion
molecule-1)e% 3R> % H 4e CD2 & IR > 838 A 7 T %2 35 = rosette » &<
FREIAEDAGT Y T %g d 23 & immunocompetent cell } 2_ fm*e §L% & 3+
(adhesion molecular) % # ZLH % 14 (Miyasaka et al., 1992)° F]pt 32 5 LZ-8 H_

- #& immunomodulating agent (% % 3% & (£ % &) TALZFFATE 2L I E -

SRR S-S LY E R S T SR
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T e &> 4ok 4 47 & J& 13 47 | (Biological response modifiers  BRMs)
(Fuggetta et al., 1990) > — *ﬁf FPRApE LR JHRoagS LA B
Bt I o B S - AR R APURE S (57 ST R - 3 AR E
$o 5 AFrilimee? DNA~RNA % 36 Fens & > @ BRMsid # ¢ %4 1
me dwm B - X R d - k7| cascade 4r:interferons~tumor necrosis factor
% ime ek chHi e 0 R IF PR A 2 > Ea EPRAME LE
Yuenge 4 0 i3 BRMs «wﬁs-,a immunomodulating agents - 2 *Jh % 7 4p
oo mdg o oA MRAF A I RFARE R ALy
Mycobacterium bovis Bacille Calmette-Guerin (BCG) e # B % & * A& f7k 33
o VIiTL R % (Tuberculosis TB)e w (Dietrich et al., 2003) » % X
¢ R 3 4>t B-glucan 5 Lentinan (Chen et al., 2003)% - % = #g 8 4 1 &
= $ > 4v ! muramyldipetide - % = 5 p FLHE S ¢ F IR 4o

cyclophosphamide (Ueno et al., 1994) 2 B m # J2_ % w #F > hod F g4 b
TEZ 3 > R RARAETH N B ARy R NIRARE 7 25
B0 F &5 I A AAD S 9 F(Fungal immunomodulatory protein,
FIP) (Hsu, 1996; Lin et al., 1997) » ¢ p= v i 7% #_— #& lectin ({4 32 & %) >

4ot §EF0 LZ-8~ £ 85 30 FIPfie 2 K50 e FIP-wvo -

—dm 3 o APERY F(lectin) & F - BEERE =¥

B3
T EEG R N 4 o - BENEST HE DL R

PR
doo H R A FSEY TS - WA 6 F (lectins) 0§ BLEH

T ke g > e & #5 (FIP-fve) ~ X 4 (FIP-wvo) s 4R & 5> 5 & R € Fr i)
M R A > dods B flenm BE A (Agrocybe aegerita) ~ &R % (Hericium
erinaceum)% (Lin, 1996) o iz ApE v H & & F e & chiv 4 o ¥ 4f

PR T H ey F TR AR S A AR o 4o R ok

W

% >t sialic acid % & (Kawagishi et al., 1994) » Laetiporus sulfurens &_

15



N-acetyllactosamine % & (Konska et al., 1994)> iz 4 BESE ¥ sc ¥ 14 B8 fm P2
o ZWG e o b FF A RY F A LAN S (immunomodulatory)
2 -3 975K (hepatoprotective) sriE 12 0 ¥ i Ad AT H B 5 figcimre 4
LECRELED ‘o & JuERE i“ér‘ A o 2 (free radical)## it (Lin et al., 1993) »
d mistletoe 4 3 I PEF-v 0 B L - & B-galactoside & — [ eiLEE F-v
B (Gabius et al., 1992) » 7 Z &4t RPN % € Wi e R AR D A
Balb/c -] &3#% ¥ » #3% tumor colonization § #r] B 2 = | ¥ 38 A 5
TNF-o > IL-I 93 e » & 5 £ £ 34 &5 # (Irimura et al,, 1990) o = 387> 35 5F
MEERG FL G R E ity > A2 MAL AT B ABR
PEFHTLARASH RS 0 A RFARER TE FAAES we B L
fe 4 PR S APk 0 de L Agaricus bisporus € 2 IgA % & (Irazoqui et al,
1997) ; bovine conglutinin &2 IgG % & (O'Donoghue et al., 1993) ; L-selectin
%_i# neutrophils 4% # (Tandon and Diamond, 1998) ; d C. albicans it

2_ manoprotein ¥ & A 5 ¥ 73k w2 3 4 (Ausiello et al., 1986) °
% 2R E R & # & 9 (Fungal immunodulatory protein, FIP-gts)

AR A2 oA A FEL A R P P d FREMRE L o
i ET 2 d & T (Ganoderma tsugae)F) i F ¢ B - AR E
o oo k2 &L AEFAED & 39 F o FIP-grs (Linetal, 1997) » 9 %

CEEAH S RE Y S FIP-grsc R F HPN B2 3
TRLAAEF G o vEG BRI TERE RS AL RN
B NEE Y 2 AT SRS E IR A T2 DNA B &
Ganoderma lucidium ? (0 LZ-8 K 7|4p ke » 2 FlAp ke » 327 2 - ARy F
S fEdv o FIP-gts 25 3v KRR E KR - f1% p &R~ 17 R
Bz s 110 Brefiph > 28 (7|2 55k 39 €44 (variable region of
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immunoglobulin heavy chain, IgVy)3 %<& 4p vt o 5 d Garnier > i 4 45
= B oo FIP-gts £ 3 = B o-helices ~ = & B-sheets 2 — i B-turn 2
W st s ERER . URNERE L (gel filtration)s #7 5 26
kDa» e & 12 SDS-PAGE 4 7P| 5 13 kDa’ {5 12 20 uM 9 glutaraldegyde
(36 B EH) B > 29 FlPgis ¥ 2% % % 26 kDa i B 4Y

(homodimer) °

peth s Lk ?i,ﬁtf{dﬂﬂ T FEmA LW ¢ 3 D (Hsu, 1996) 0 12k
= ki 4 F & (Blast-formation stimulatory activity assay * BFSA) » p = &
IR - B~ “,% TR R 2 G & 5 (Flammulina velutipes)
2 3 4 (Volvariella volvacea)?- s 3=v 3"~ EF AR @ EH - H Ao+
w55 13 kDa» ® 327 7 3 leiwepi(histidine) ~ & %%k (cysteine) % ¥ £
s (methionine) > @ 7 HCE PERE » BT AUPE I B en- fE o gt b i

BEATC A B ALEDEEL AN > ¥

Ji

—‘,5 AR SR ga‘;tf{ w2 arz
HPES 5 psgerdrd] o p &L~ X~ G457 it F9 o 2
M FE G 44%Fp IRt 0 A2%:erdp it o H P £ 4MIGE P AT E IR ER &
#=9 (FIP-fre)¥2 FIP-gts % A H Ik Fv cNE 48T 2 30 B4p G 4P § A2K 0P
d (5 71%)> B¢ 614%4pF 2 9.6% 4pie > 2 = B4 5 5 B-Sheet
st (Ko etal., 1995) -

VRZAEASH AL FY &3 HdBFHR

FR-HFETHAEDEBY o AR I THET > FLAAD TS
io v B A1 A S % ¥ R H %38 ( human peripheral blood mononuclear
cells ; HPBMCs) » I it 43 ifi& HPBMCs £ -] B %e o3 2 (van der
Hem et al., 1995) ] & H $13+ 4 #54% = ok fo % 3 7 it 4 P> 12 H-thymidine

B2 DNA 2 & & & » ¥ 17 PHA ® 2 R %2 > % F R FIP-gis ¥ & 5k
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/EA (ugm)TF E P EEA KT R R R mie e E  (Hsuy,
1996) » @ B2 H 2 Ap i eng 4433 k-9 FIP-fue JE B P /E X 100 fiese/E 2 » ¥
" 4 {¢ * Dyna-bead (m?% & 3 % (> #-non-B ¥ non-T ‘w? & 3is » F I

FIP-gts ¥ 3 1 Non-B MmPe 3P L 3 iz 2 & 4 o
WpSme i PHZ LAF &

TERFTFROAFROLED > A& Fd ¥ % (lymphocytes)
R ,‘L[;Jc fn¥s (antigen presenting cell » APC) % 3¥ § fisfchim?e 2 3 v % @
Ao AHE s kR { AR ER AT o A kR B
6 APC ¥ Ffn & =] B BRGNS - 1% B8 7% Fehl BipF it
# & 4 (major histocompatibility complex > MHC) 4 + } & g APC ¥z
E m oo %%%”%%ﬁ’!ﬁm’?é F % X 4 (receptors)m (T * Ik enimiz > {1 H
Las- WigR o AL B DL RAEEY Aoty CD8 RieL T e o
HZ 48 (T cell receptor » TCR) it #3228 MHCI % & ehi& - BFih @ &
PR EHNE TREFwe R | (Tecell) %o i E > £3
% v A 2 B4 chrt it (Labuda et al, 2000) 5 @ # 5 CD4 e T fw
o Rlic s MHCI ¢ 2 b isie- Hpit » BB i Tgres | &

"3 % F & (Theell)» # ¢ = & 5 CD4" Thl 2 CD4' Th2 = & ;3 -
Thl 4w 7 4 i IFN=y ~ IL-2 ~ TNF-B % fm® jr % @ & 2 3 76 ~ $ulac ~ o
F % LRk o e E T 5 Th2 fm% > B § A% IL-4~IL-5~IL-6~IL-9 ~
IL-10 2 IL-13 ¥ %2 ek > 5o WaBAE A 4 A 8§ IgE» H L pocsk &

Thl imfe & 4 eniT® 3 Apdhinis » RPN E Y - BELEF B -

+ &% Interferons Pl H d = f = f #rle s chpeim® e e » 1 4 5
IFN-a ~ IFN-B 2 IFN-y e @ IFN-o ~ [FN-B * fﬁ-f’# - A+ %% » ¥ ] e

4 £ (Sanceau etal., 2000) > §2fk + - 2 F LR 0 4o Twi R A S
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fmPe d oo (hairy cell leukaemia) % 5 f 2% > 45 W A_IFN-o 7 i § 224410
4 o 2 (Deng et al., 2001) ; @ IFN-y * % = 3|+ 4E % > &4 25 kDa
48 (homodimer)#735 = + | & 50 kDa ef% 3¢ > ¥ 4% IL-12 ~ PHA ~

concanavalin A (con A) (Cippitelli et al., 1995) ~ Lipopolysaccharide (LPS)
(Nick et al., 1996) ~ phorbol ester % calcium ionophores #7 1|z & # (Croll et
al., 1987)c A i AR 57 5 @ S IFN-y P FFrd| B % 28 LB F aeh
- fAE & wrfegd o do IL-12 7 0080 p RIS w2 (nature killer cell » NK
cell)2 T ¥ 2 2 § £ (P IFN-y (Yeetal, 1995)° ¥ § #7 3 4p 1 E vl lw ¥e 7™
g 5d IL-12 % A2 2 IFN-y (Puddu et al., 1997) - &8 < Jm ik FlRE 4 ° 40
Listeria moonocytogenes » %> € i 1* gtk sn¥¢  (Dendritic cells) 2 E ¥ i ¥
A 24 ~ £ IFN-y (Fukao et al., 2002) 2 %3 B o fArf S 8gd o end & % 5
Piplmie ki@ A2 0 AR A IHAME PO IL-12 2 114 §
% naive CD, T cells #-i# 4~ it = Thl % Th2 cells (Banchereau and
Steinman, 1998) ; @ % Fed#o b % 5 ¢ Thl type cytokines ¢ #r+] Th2
type cells #74 4 ¢ cytokines ; m Th2 type cytokines 7 ¢ F#r#| Thl type

cytokine & 2 - W iE A LR T € gt gt & A o

IFN-y &d £ R iz Bt I RARR AL T BF MR S dn f't/r?r
i APCg eh# iy o & R~ iRl i Peh il B oelim e FRR T B 0 T
v IFN-y » 44 5 E vilimfe 7% ¢ 5]+ 2 —  (Delgado and Ganea, 2000)- 7
Fripdit invivo §%7% > Z 3 & ¥ LR & Meh¥ KX I Toxoplasma
gondii Tt Hits € A4 ~ & IFN-y 4 3 a"‘n:,:)}?afr 115 % (Cai et al.,
2000) - IFN-y “,ﬁct TR #%’uﬁﬁ:% eNF Ry 4 s FATH AT A N feenT LT
s F Hg I enFt g o e IFN-y # #4452 PKR (dsRNA-dependent protein
kinase)er% 3. (Cheshire et al., 1999) » 12 2 2-5A Synthetase ¢77& =8 > I[FN-y

% i 2-5A Synthetase /£ #* ¢ £ =8 RNase L> & #84 F-v F 53 ssRNA 47 &
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@ ] & = 2 iE B antiviral (0P g0 @ gt F R - S35 T % 3R OFF Kk

oG R IIHA ~ R € fad 0 @ IFN-y £ # % &t a2 £ 5
Fral et A dm e k= GhE i 0 LY R TR 4 B T fmPe end 4 (Stark et al.,

1998) -

IFN-y 04p B 33 218 41

@¢%@@a,ﬁgazﬁﬁﬁjwﬁmw@%%ﬁﬁ??w3mM@n

activated protein kinase (MAPK) pathway 3t 5L @ vRE2 /5 3 B - MAPK
pathway > serine/threonine protein kinase > & 3= B i & & f @ & %] %
p38 ~ ERK (extracellular signal-regulated protein kinase) % JNK (the c-Jun
NH,-terminal kinase) © 3% % # 3 45 1! » 2. T cell ¥ MAPK pathway & %2

Bev o iw
£ % H4 ¢ (Rincon et al, 1998) - JNK * #i¥ SAPKs (stress-activated

IFN-y 34 337 A& Fleh 4 3R 7 % kA % 4p 4 p38 MAPK pathway 2

protein kinase) > ¢ 5d — £ 28 X F g3 M e i o 40 TNF & IL-1B

BB 4 % 2% > 40 UV ~» Xerays ~ H)O, 2 — & growth factor =i jgc#7
&1 o ERK* L p44/pA2 MAPK » - B3 B R ¥ 5 2 Bpme o it &2
ﬁi’?ﬁﬁﬁﬂi@@&&%%ﬂ°—ﬁ{%ﬂi£\§%m4,y—
FAR| R AT B X e ) F ﬁﬂ X RE 1Y Ras ~ Raf - MEK %3 4 @ 3E 52
j& @ % 1 p42/p44 MAP Kinase (Seger and Krebs, 1995) » MAP kinase 7% i+ p
M P REATNER ) URFwEL L A0 FEE S ER
5. (Ipand Davis, 1998) - 3 # 3 &1 » d £ F B? AT e F V2R >
MAP kinase /7 € & Pl 428 > Hlde a9 ? ERK &3 482 T e
A 4 0 e agF UK B ERK pathway srFT 7 s > (es 5 SR E3R
P TNF £ IL-6 ¥ r2 7% it ERK 22 p38 MAPkinase i&m 314F & @ 4p B 95 &

(Carter et al., 1999) - @ MAPK pathway — L AL7E 4 {8 > € B 3218 T hn e %
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oo E R e & FF 0 R IRAER AT de IFN-y o § AT HE

P> 5 37 % i 4T ¢ 3538 p38 MAP kinase pathway 33 #5 IFN-y ¢4 3R

7 ¥ % # % 4p 11 Phosphatidylinositol 3-kinase (PI 3-kinase)~™ £ ‘m "z 3

4 %73 ¥4 > Pl 3-kinase £ it B 42 #-dmre porg B L B Hak T 23

5 ppraade T ot (Kim et al, 2001) 5 £ %2 3F § {rimbe
AECHEAG AT S FEEREFEY MR PR o

75 Akt Ser/Thr kinase (protein kinase B)#-31 4, # /L~ @ & {s v 2 2 4o
e k= g (Toker et al., 1994; Vanhaesebroeck et al., 1997) » H 7 4

FlgAE S N E Y - E§ growth factor % & 1 receptor protein tyrosine
kinase {¢ » ¥ #-31 4 1 % p85 PI 3-Kinase » %2 /% i* pl110 PI 3-Kinase > #-
PIP, # % = PIP;; = 2 2251 fgsmRas B & {6 » 2 1 ¥ 115 14 PI 3-kinase
¢ catalytic domain (p110) I 5c 2 = H &% F (=¥ (Vivanco and Sawyers,
2002) - 2001 # Kim % + 4p 1 > PI 3-kinase =+ 3| & 3 £ wortmannin &

LY294002 & ¢ > E #f % th RAW 2647 chlm e 3 4 5 32
wortmannin ¥ LY294002 -+ = /] FF s > & @ 2 4 £ e e

(asynchronously growing cells)z# # cell cycle arrest m i3 = F#ri|m?s 3 4
% o gt % > wortmannin £ LY294002 '# st #r#]d phorbol 12-myristate
13-acetate #7513 2. Evglim?e 3 4 o F]pLin i 3 & RAW 264.7 2 £ ¢ PI
3-kinase +>/# £ & ¢h % ¢ > @ protein kinase C B| 7% — B PI 3-kinase 17 F %

effector (Kimetal., 2001) °
WA F +8 (Allergic asthma)# 2 B3 (Hygiene Hypothesis)

WA F v (Allergic asthma) & — FEF 5 el fhed o 3 LB o o

A &gk e 1 X FFEARF & (Airway hypersensitive raction -

>
an
Z
o
féa\\
ﬁ

‘\/,\/)*ni%%c,l}L‘yfég = e eX F1ER 0 3. )P‘:, _ﬂ_/FE‘
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IgE FLBE Ik & 3 v > 4. W 3ned ﬁﬁl]@‘_é w If ‘e e P+ < (Bochner et al.,
1994) o d e A R Y AL G HEBOT mietho A48 AT
A s cytokine FASE 0 F ITE fwiE R § 3t Th2 w2 (Del Prete et al.,

1993) « P w0 14 fde = fHEATR 0 ¢ T Btk T k4~ i IgE g m

& 2% < ¥ (mast cell)? basophils + » & & =t % #% > & 3 IgE receptors
e8¢ % fm¥ % basophils TP ¥ FEEL T L L pLiE AT R 0 E R T X e chd R
F J&(degranulation) » & 11— & X /A F > 4 histamine ~ leukotrienes
% prostaglandins % (Lichtenstein and Bochner, 1991) o P #v g5k + @ * 5
BARDES L LA FEHER (¢ F4e fRPedk (ipratropium
bromide) ) (Chhabra and Pandey, 2002) ~ z = 4] 2 g # &2 & & (B
2-adrenergic drug)¥? % ¥ (theophylline)® #| (Galant, 1990)) ™ % fug & %
F(4c - ZFPE > 3 glucocorticoids (Jaffuel et al., 1999)¥¢ corticosteroids
(Townley and Suliaman, 1987))= & o & fRig it 4 iy 5 205 R @R F
o e b LM ER S R ABDARIER S PR R - RAT
LRI S sk W GRS T RET S ¥ el s
BOHTRREALARN S £ B EF X SHAERLE LR ELE
SRR o Fhmd 13%H 4 1 10.79% » A AT L L J 6 %3
vd 33% -

p sl A R i £ hygiene hypothesis (54 BE) 50 » II‘&L%"L'T 2
ARGFFORB Y Y HERD LI A4 BT R ERETEA B
B a3 e g KPP (Zuany-Amorim et al., 2002) > M L EE A 3 0 P Ed
ZFEART R lere g nr a T %2 (Thelper 1 T helper 2) 2 fF e
frie R o PR R hwmEAmd R § RPN DL kSRR
Thl > & %4 Th2 wmre Atk i 3 F 2 0 FlopF|R Lo ¢ % <> Rl
*Hp 0 Thl F s - m A2 R D Th2 & &> MR EATFE Bl 4o
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(Yazdanbakhsh et al., 2002) -

Lee ¥ 4 % 2000 #3451 » 54514203 EATH 2 § L ok » (it
R o e Be b (Dermatophagoides pteronyssinus 22 Dermatophagoides farinae) ~
B~ 33 L~ B (Aspergillus £ Penicillium)frisigs & o a8 4 @5 R 5
Psp ~ 2 v (Leeetal, 2000) > H @ 90 %1 b e ] 524 v R 538 1F
2EATRE ¢ U BAEE S o 3 EOY LA S é,—"ﬂz 1 & 7 F EARR
A% P H S g ey B hIgE 2% % (Laietal,2002) > ¢ IL-4 7~ ¢
+ 2 % 2 esoinophils $& 7 - &% %i%*" N E K R S e i T Th2 B
(Yssel et al., 1992) o 5 &+t > FE LA TP DLEF it H e
Thl > &3Fi fgic R L 2 AP ERRABOFL 7 2P HRITERLG
FAED A Fv FIP-grs 2 5 ¢ e = £ 2 4 IFN-y #* § Thl cytokine
SF gy o AT AP R A PR IR 0 B3 B0 A B AT F R s

K TR A
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SEXRFRYPEAT  RLILANY LT R AAS LD
PN PREREY AT R AADEE AR T It £ 2 ky
1 AR ed A FEA L S B FY o s B0 E  FIP-grs o © gt

FOAED G F0 B in vitro 3#5% % Balb/c /| BRI bR sk P

[

e RF LG AADEHA T Nl A B L BT 3k n% & Balble /| &

R B4 012 A4 % § IFNy o [ pEs d 488 £ @4 F (PCRYZES
AR H 0 FE 4 MGEIL2~ IL4 % IFN-y 2. mRNA s - & A
By ¥ - i FIP-gts {3 IFN-y 2 I E 2 5 R (T 5 5 if

B142 4 M FIP-gts hL AR & FEEFH > TEFHFHFEE -

FERAL B2 Ay Lo HM I mEERM > HE im0t A
flpepF > e p R B G d AFF Fo TR 0 B T2 A3 3 E44n
Bvg K sl § LR T fRe 4R FIP-gts & LA A & 9
FEPANLBERLIRELED & H i ’ﬂﬁﬁc;ﬁ B- HRBELLE
PEFY TR HAMP S IRE LAY 2 LT R AR
s it o AR F L 4453 FIP-gts 3 % IFN-y & 4 23 = ‘w3 4 pFen
B2 2 p38 MAPK ~ MEK 17 2 PI 3-kinase e1%& — {4304 & 4c 14
B2 e 841

AR R - B RM e 0 BB S R R A i

ACRR e 2 AR BH e drd] o Aot F OFRRA S ER o R

-3

FIP-gts & 7 & A #gid i u otk ™ 382 BU%S w2 ~ £ &2 4 [FN-y» %
s fF LR Thl e ch~ £ 48 Th2 F A 2 4

BAFRMPN DLREF o Ba I RAareE: L A md > Ajpgy
et FIP-gts BB & 3w L F 55 # B S e b g vh 2 ik
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- RE:

L.
2.

© oo 3 o

10

11.
12.
13.
14.
1.
16.
17.
18.
19.
20.
21.
22.
23.

Alpha Innotech Corporation Multilmage™ Light Cabinet
Beckman JM 2 Centrifuge
BECTON DICKINSON FACSCalibur
BIO-RAD Model 550 microplate reader
BRANSON SONIFIER 250
CHRIST ALPHA1-4 Freeze Dryer
ELISA washer: NICHIMATE Washer
EYELA micro tube pump MP-3
Firstek Scientific B206 water bath
. Firstek Scientific orbital shaking incubator
Forma Scientific water-jacketed incubator
Genepure Technology digtal dry bath
Genepure Technology digtal cooler
Gilson fraction collector FC203B
Heraeus Biofuge fresco Centrifuge
Hermle 2323k centrifuge
Hoefer mighty small IT SE250/SE260
Laminar flow: HIGH TEN SCIENTIFIC CORPORATION
Major Science MP-250 power supply
Olympus CK40
Pharmacia Ultrospec® 2100 pro UV/Visible spectrophometer
Pharmacia Biotech Hoefer Semiphor Transfer

Pharmacia Biotech power supply EPS301
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24. pH meter: JENCO microcomputer pH/mV/TEMP METER 6171
25. Rocker-3D Gyraory

26. Savant Speed Vaccum SC110

-

Ju
1. p%%:

Pro-Taq enzyme Fip /& @& 45> Thrombin~DNase F£p Roche-T4 DNA

e

ligase~ EcoR1~BamHI F#p TakaRa-Lysozyme~RNase A £ p Sigma-
2. 8
yT&A fEp 2 4 4 o & - pGEX4T-1 pp Pharmacia Biotec °
3. FEE:
p38 ~ phospho p38 ~ ERK -~ phospho ERK ~ AKT -~ phospho AKT -
Anti-rabbit [gG-HRP % ptp Cell signalingeCOX-2 g CAYMAN-
Anti-mouse IgG-HRP f&p chemicon °
4. Fr4)#&: SB203580 (p38 MAP kinase) ~ LY294002 (PI 3-kinase) -
U0126 (MEK) ~ PD98059 (MEK)B:fi Promega ° SB216763 (GSK-3)
P A TOCRIS - Wortmannin (PI-3 kinase)pp Sigma °

.
<

o
g

RPMI-1640 ~ FBS (Foetal Bovine serum) -~ L-glutamine -
penicillin-streptomycin ~ Trypsin ~ sodium pyruvate Fp GIBCO -
Ficoll ~ Tween 20 - Glutathion-Sepharose 4 Fast Flow P g
Pharmacia - ECL f£p NEN - Coomassie Brilliant Blue R-250 ~
PHA-L ~ LPS ~ NaHCO; ~ DMSO -~ MOPS ~ TEMED -~ DTT -
B-mercaptoethanol ~ DEPC -~ APS -~ PMSF -~ Leupeptin - ethidium
bromide -~ isopropanol f£p Sigma - Formamide ~ 37%formaldehyde -
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~

acetic acid £ p Merck - IPTG -~ x-gal £ p MD Bio, Inc. - agarose ~
BSA(Z & v 2 &% 5 )ptp Promega - Ampicillin f£p Roche °
Acrylamide F£-p Amrescoc TMB p-p ZYMED- Tris-base f-p USB-
BSA(Z_& #-v 2 % 2t p Santa Cruz Biotechnology = # - DNA
100bp ladder markers p-p E £ 5 % - Stripping buffer Bt p "3 {7 -

Bio-Rad protein assay reagent f£ p Bio-Rad = & -

6. Kit:

Clontech kit (K3002-1)p-p "£iZ 7 > ELISA human IFN-y kit (Cat no:
DY 285) ~ ELISA mouse IFN-y kit (Cat no: DY 485 ) ~ ELISA mouse
IL-4 kit (Cat no: DY 404 )f£-p R&D ° ELISA human IL-4 kit (Cat no:
555194 )~mouse IgE kit (Cat no: 555248 )f-p Pharmingen-BandPrep
KD-08Kit P p E &9 ¥£ 3 >3 *T 2 7 o Gene-Spin Miniprep

Puricification kit £ g Protech = & o

7. Hi: X-k & * A FujiFilm - Hybond-P PVDF membrane B p

Pharmacia -

B

SR-7 DerpIl A Fl2 fad o M Flemiafic FEL
FRH#E -

q B KR

BALB/c ByJ mice f-p B4t § #+47 ¢ s o
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B
-~ AAHBEFHY ARREERY £ EFIP-grs 2180
(1) et B EHY 2 REs Fo

BABERS ARRE R DAL BT - T AAR 2 FF
RAEH3ImMLB T2 s EL2RFARDFML > £ WA 737 Ampicillin (50
ug/ml)z. LB broth £ 2 =~ » B~ 40 g LB Broth ;3 >t = =tk ® #4323 £ 4o
» IM MgSO, 20 ml» S fiad = Z k3|2 Lo & A %5 4 B 4 487557
# ¥ 500 ml> 12 121°C 15 1b = 7 20 A 4&> &4 #r s 4e » Amp (50 mg/ml)>

BE4AFLY 4 500l R £330 o LAer PR ANF ] RAMAF
Fgder 15mlo 0 37Cr A Y BB A 33 4P 5| ODgy > % &
A3 0.5 TETFHFS Lo d W AEARPH Y § GST AT gt pFE 3y
2400 250l th I MIPTG & o fljjc» © f ez 468 B 5 30CHE 2T
BAE 3 P EREFR 4T 9500 rpm s 20 A 4EfS 0 B~ 60 ml
resuspension buffer (% 3fe) [ 10 mM Tris-HCL, pH 7.5° 100 mM NaCl> 1 mM
MgCl, » 1 mM DTT » 60mg Lysozyme] #-i% /il 4= £ 5 i » * 37°C -k if
e ie* 1504 WEW-B0C o IE P 37TCRigwiis L *RF
Tkt Frptime » E X9 104 5 XBIE 1044554 F s 6= o
2_1$ 4v » DNase (10 mg/ml)% RNase A (10 mg/ml) & 40 ul > ** 37°C-KiF #
¢ fEr 15 A48 12 4C > 12000 rpm g 20 A 480 ] B b i 0 6
i ¥ 41 Glutathion Sepharose 4 Fast Flow (Amersham Pharmacia) o ¢ B 3 3¢
T U2 500 pl erje 5 B~% 175 SDS-R P 1‘% PR WA LECEB VAR SN o Gl
B ik 10D BIRER & ¥ o

Q) & F-o i it
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2 50 ml 7 PBS ¥ 5% [150 mM NaCl > 16 mM Na,HPO, » 4 mM
NaH,PO, > pH 7.3] ;‘ﬁ‘- & Glutathion sepharose 4 Fast Flow column (¥ 2 ml) »
£ 250ml 7 1 mMDTT 7 PBS i theie T g 41 > & F 8 » Fik + ik o
£ 1250 ml 1 PBS U e it sk ik b - S E E b ded s Rl
ODygp ¥ £ (B 4% 0.05 18 » ¥ & 4 » elution buffer * ;% % 50 ml [5 mM
reduced form Glutathione » 50 mM Tris-HC1 » pH 8.0] 4= f& & -0 ¥ T % >
AR BB E E 2 mlo FplH 4280 nm kK e kg 0 T (-

Foo ok > RSB R T J SDS-HF DA F AT e
(3) £ ‘e FIP-gts thih i

#- 0D 5+ 3 0.5 ehd-v e gdek & 1 mg ﬁz&@ #=v 12 0.2 Unit
Thrombin (Roche)fif % *+ 22°C-kig ™ i®* 48 -] p¥ » 11+ %7 GST & FIP-gts
B2 43, T304 ¢ B0 K %88 SDS-PAGE re 2 @ it 2%k » 24 A %
> > Pl A4 L Thrombin - 4] % 25 kDa 4 & & (Centri/Por) > % 4°C T 12
5000 Xg &t 10 24875 > £ 4er 1 ml = =k 2 & » A9 cnif & g 2
S nlig- iR A G K 2 FIPgts o fc BT K% 0 £ 2 10 kDa &
%+ & (Amicon, MILLIPORE, Centricon Plus-20) > # 4°C ™ 2 5000 Xg &<
10 A 4500 k5 30 i » ST ¥ chreFIP-gts # & 7 1% SDS-Rf % T it

7 A 47 o

= ~ SDS- R P % fie sk B T A 2 (SDS-polyacrylamide slab gel

electrophoresis) (Laemmli, 1970)
(1)SDS-F 5 'ff fiededr % T iz 2 f i

L EH 10ml15% T %% B 4 » 3.15ml 9= = -k ;2.5 ml <71.5M Tris,

pH 8.8 5 3.75 ml 29 © 1 acrylamide-bis-acrylamide ; 0.1 ml 710 % SDS -~
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0.5ml 1 % APS (ammonium persulfate ) ~ TEMED 6.7 ul /& & 323 & >

¥

¥4~ 1.0 mm E A & Hoffer SE250 = ;8 A% S & ¢ o Se 3| K FEW A
TEEE 2S5 A fao AR MBI THAEE 30 44808 0 R BAEE 3%

Bk B 4v » 3.54ml ez =0-K 1.5 ml €170.5 M Tris, pH 6.850.45 ml 7 29:
1 acrylamide-bis acrylamide ; 0.06 ml <710 % SDS ;0.3 ml 1% APS £ 15 ul

HTEMED R £33 12 > S84 > T e 2 N ARMB S &Y - %

TR~ 1.0 mm 5 B ok % S (comb) - # ¥ X 30 24l FRE B

ARTEE S T T T R M R 2 o
(2)SDS-PAGE T & & & infl #

B BEZF0 ARRE2EEANEBR [4ml 10% SDS ;5 0.5 ml
e 2 M Tris-HCI, pH 6.8 ; 2 ml v 100% Glycerol ; 1 ml = 14.3M
B-mercaptoethanol ; B 64 = -k 2 10 mlJR £353 {8 » 4e » 0.05 % 5.
/%7 & Bromophenol blue] > 12 95 C4e 44 5 2 48 (P ehig 39 %) £ =
T ks gr o B Y B R e

(3)SDS-PAGE 2. 3 A 3 iF

B8 % 47 9% » L% 1 2 Tris-glycine running buffer /|-« #.5% (12 % i
well 2 RB) 2 {810 80 RAFTBAFTT A 20 A48 e Fa dEH I L T

W AT R Y T 3 A A s At 100 REEA T2 L
(A4 d 57 ~ 174 e iR ehtl &

A4 % W H 4o B~ 1.25 5. Coomassie brilliant blue R-250 » ;3 *+ 227 ml ¢
ﬁ%ﬁ 46mlﬁ%ﬁ§’-ﬁ4t7‘ KI\,J_ 5001’1’11’/» ii"% 1;’35/),%%? °?§3

REE LT P TS mIAEAE S0ml T fER 4~ 2 S0k T 1000ml s R &3S
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JisHE® o FzREE doT: 2300ml ¥ A3 % 2 mlglycerol £ 4c » 300 ml

:'}\J\’/Pbbiﬂglglﬁwo

(54 ¢ &4

WA AT R BT B R F RS e h R e 3 30
kg A R R IARS R (BT e M E AU LR

e fs {7 LML Fo ST g TIES o

B- SEEMT L RASE (EEE AR5 00 R A

P AR e A 2 ah ] o ko B e BRSNS BT

[

Feity ¢ iRie 30 A 4h e A REBITRIRE F Y o - R
R T - R ekl AR Y RS E PR BT
¥R FE o NEEIRABAGRG - A2FHT AR L

b Lk §E 0 BRDIEELE > T HM LT R G o
Z v P RA Y e ik
(1)« #71% #f # © 3% (HPBMCs)2 B~ (Thiele et al., 1983)

® % 54 EDTA #usi Alend 406 8 050 F 6B 4 (4 25 fi)en

2>x > @ * Ficoll-Hypaque gradient > 3% 4 &tk = 7% » & 440 1 & & F4k
s ¥ o REEhrn w37 5 Ficoll-Paque® Plus (Pharmacia)i% /%
FROEBRERYOSmMUF 1 B FER M A G e S R - 1500 rppm
gos 30 A 4815 0 s ? B - 5 Buffy coat # A 0 2 10ml 1 2
PBS [0.8% NaCl ; 0.002 % KC1 - 0.14 % Na,HPO, ; 0.02 % KH,PO,] ‘Jﬁ“};’a
w3k o 2 1000 rpm At 10 A4 S i o £ RiFka % o R
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e s ek T ke £ 2 10% FBS RPMI-1640 [90 % RPMI medium ; 10 %
FBS ; 0.2 % sodium bicarbonate ; 0.03 % L-glutamine ; 100 unit/ml penicillin
/ streptomycin)] F3E & P 0 00w e BB AR ACEL T 3 8 S e e

EI o
(2)] B3R m Pz 2 P~ {8 (‘mouse spleen cell )

d B4 ¢ LT 2. 6~8 i < 7 Balb/c mice (J) 0 M= F it R
B TS %iEE A o B BT 5 8305 4 1 & PBS ¢hdish
PRSI RFHEEST 1R PBS < £tk R Fenfig f 4] o
By R i v R > T4 1 8 PBS R F 0 2t de e R U5 800 rpm
g 10 & 4t o mHE ;?’-;‘,f;zr » H-pt M e 2 1 2 RBC lysis buffer [ B~
4.13g 9 NH,Cl ; 0.5g =1 NaHCO; 2 0.03g 1 EDTA ; 3 *%@ = =k
500 ml {4 £ 91* 0.22 pm eniB RN 1R 0 3 4C k4 ¢ 10 1 8 RBC
lysis buffer ehig * £ 5% B4 1 ml» 54RF 30 /153 37CT 485 54
48 > Mlonm TRUAfRHE > £ e r 2mll & PBS > 800 rpm o 10 A48 54
i o dmre £orr 1 % PBS % 0 800 rppm At 10 A 4k e F Bt F ik
B X o B fs Bdmi 32 % 20 RPMI 1640 ¢ ¥ 1 bm i 3 S B> B AL T 35 8w

e e P oo
(3)Pan T ‘w¥?z z_ B~ ¥

& g+ Miltenyi Biotec 22 MACS Pan T Cell Isolation Kit > 3
fe LS Separation Columns # * - 4]* z 3 CDI11b ~ CD16 ~ CD19 ~ CD36
£ CD56 74 e cocktail v F B3k > e & & Ba 4 g sk gk T g

i iE E g BAB R pan T f&enfmre o I T e i o

2

[1]~ &t pan T 'mz @ f & :E 2

33



12 Ficoll-paque gradient * 3% 4 & 1 HPBMCs » I 12 1 & PBS 7
Az A ety o Bwfe 3 1.5ml g e g ¢ 0 2 1000 rppm
$w59ﬁn%?ﬁﬁi%ﬁ%£&%’uﬁ1W%m%@*80m
1 MACS buffer [0.5 % BSA ; 2 mM EDTA ;2% 1 & PBS ¥ ]> £ 12
& 107 1 &n®% 4v » 20 pl 0 Hapten-Ab cocktail ;2 & 353 » & 6~12 ‘Ck
e Er 10 A 4815 > 12 1000 rpm s 5 A 483 B~ 1 ml MACS buffer
Fikimse 2 = 0 10 E 107 B fmre 4o~ 80 pl 57 MACS buffer 2 20 pl £
MACS Anti-Hapten MicroBeads > ;& £353 » & 6~12°Cr/k$5 7 iT%* 15
A 4815 0 12 1000 rpm #c 5 A 483 B 1 ml MACS buffer i i fm % -
= g fs & 10° B v 3 > 500 pl 5 MACS buffer # o #- LS column
2% > MACS 45 + > 1 3 ml MACS buffer B & 115 > 4v » fn¥e
gt PR 15 ml B F oo B e e 0 02 3 ml
MACS buffer #-7 42 {fcimie 2T (JFicd) £ 40 2 (6#F 4o
d BE BT I g2 5 R Menon-T Mt R TTE AT -

S (T R B
[2lpan T ‘w#e 2_ % B #F4)

SAEE A2 panT ‘w2 ¥ R % @ #-pan T @9 22 non-T ‘wm»e
& 107 B v 755 100 pl 9 MACS buffer # > ¥ # 1464 1.5ml 3
S o R 107 & sm#% 4r » 10 ul e FITC-conjugated CD3 Antibody >
MEES > 2 6~12 Crkfa® % 10 ~ 4815 > 12 1000 rpm o 5 4
4 > & 107 B 4wz 12 200 pl 9 MACS buffer iFi% > 72 12 1 X 10%ml
gk B £ B E3Y MACS buffer ® > #-'w %2 i@ i 40 um nylon mesh jjg 2
B Ehmie > W FE RN me K2R 5k 23 o b H fm e R T

BamfNme RE Y B0 5 MG b e N R AT 2
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Foo BIAT{S IR Acdit 0 A e AR FR R Y 20 4R 5 FITC »

R E@RIZ AL R KT 520nm 2 % d F Rk & o
(4) reFIP-gts 32 HPBMC ¢k & Bf %

# HPBMC 3+ #c = 2 X 10%ml ~ /| B %5 w72 3+ #ic & 4 X 10%ml ~ pan
Tcell 2+ 8= 1 X 10%ml> 2 & 34 4 ~ 1 ml 2w & 57 A te 3t 12 well plate
oo L kB4 F kB reFIP-gts A W 5 0~05~1.0~2.0~4.0 pug/ml
2 02 PHA-L 10 pg/ml i€ 5 R 2R 353 6 5 37TCE A7 8% 24>
36486072 /] PF o BB PFRF R Bmte S D 15 ml e g o
121200 rpm B 5 A48 fo B Fiere s £k 0 2 dne 12 % Rk 11 ELISA
BT A 2 A1 5 iz P PBS rieis * 70 %l B st e

e R A T S 0 H 2 S At o
(5)HPBMCs Ff & d® 4 @] 15 » £ 14 reFIP-gts 1)

# HPBMCs 3+ #ic® & B well 7 3 2 X 10%ml~ | B %4-5 mee 3-8 5 4
X 10%ml ~ pan T cell 3+ # = 1 X 10%ml » £ /4> 123433 %4 ¢ > & A 4
» DMSO 10 pl/well ~ p38 & — {444 SB203580 10 uM ~ PI3-kinase #r#/
A LY294002 50 uM ~ wortmannin 50 nM ~ GSK-3 #r#]# SB216763 50 uM
2 MEK #r#]#% U0126 10 pM ~ PD58095 50 uM ] % well ¥ > R £ 355 {4

BN 3ICHRA#HY A 1) & well ® £ 40~ 2 pg/ml =0 reFIP-gts

3
cﬂ

293 EN3TCHEAHYBR24 4872 [ F o LR BEZFRE
Blwmfe B2 15ml e g @ o 1200 rpm B 5 A& T o ime
%R o 4t lwre 32 % 0 ELISA (7 e ek 2 A 45 5 w2 B * PBS ik

6% 70 %iFpE BT st e kA T e Y o

35



(6) m¥e 2. F xR 4

Hepr 452 dm¥e v Sml Zken 1§ PBS ik 0 1200 rpm 3 5 4 480 £
Rz o F bt B iRl e Bgr 0 B e r 1 ml 2-201C 0 70 Y%
vE R w0 s F i s > B A F X k% > B AT R L S 2 5ml
Fkenl B PBS e = =t ¥k gpdges f8 2 F ik 4o » 1 ml propidium iodide
mixer [ 1 % Triton X-100, 0.5 mg/ml RNase A, 4 pg/ml propidium iodide *» F
WkYR £33 88 30 4487 Pl 4} DNA»#-‘wm% il 16 40 um nylon
mesh jgd B & nfme > WL FE RN e R R HEZ AT f H mie R
Ffef bintmi REY B Y BRI

(7) ik B 1722 o~ A7

5 WPl DNA 7 & » *~F % ¢ * Fluorescence-Activated Cell
Sorter (FACS) % % » 12w 3¢ fm e % (FACSCalibur - BECTON DICKINSON)
A7 o I R4 B-Fplloie by Rene Pl TR H AR5 kil FF
RS 0 d F BT REE 488 nm k£ ek hlmre b € ikl
S7 e fba A4 H el kg ki o BT R R LT o 00° ¥ e B
¢ ¥ RHL(617 nm) > T iRl # 41 PLEADNA 7 £ 0 JEut A
DNA 7 & en'w*2 12 CELLQuest #7088 (% &+ - & B £ X 90-120 & fw¥e »
= Rl € 10,000 Pz o B is £ f1* ModFit 3.0 *< 448 > #-mt 7 e mre

FHendmre e A IR B E IS4 o
T~ PR R 2 BB e
(1) human ¥2 mouse IFN-y 2_jp] 7_

AF Bt * R&D 2 duoset kit 4% 17 ;2 » 7 LB~ 100 ul ;3> 1 & PBS
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[137 mM NaCl ; 2.7 mM KCI ; 8.1 mM Na,HPO, ; 1.5mM KH,PO,,pH 7.4 -
F1* 0.22 pm g+ M iEg )] 2o anti-human IFN-y capture antibodies (4
pug/ml) g« anti-mouse IFN-y capture antibodies (4 pg/ml) coating 96 3¢ 4 » & +
FHE o PRt AR PR > MR THEE -G 52 X5 F i
* gt et 1% PBS 27 0.05 % Tween20 20 i i fie = =
g e A F R A df F KPR capture antibodies #5 2 0 Gk R 0 B
=t 350 pl/well » T30 Ff8 — =0 -2 well ? e R e B3z - i {7 Blocking
#H 3k > & well 4e » 350 ul 0 Blocking buffer [1 % skim milk ~5 %
sucrose 3 0.05 % NaN; ;33> 1% PBS J ' * 2 B T #3% 1/ 2 44
VR R T o kR iR 2 0 & 350 pliwell o 3T A
fo— B2 well ¥ SRR BGE o B F VT w0 ok R T B A
FWRET U RPN AT A 4Tk B o U AALE 1 P S
F oo 2 i * PER| B dm e R RS AT T R endm e 1 & % 100 ul/well
% * reagent diluent [ Tris-buffered Saline ¥ 20 mM Trizma base > 150 mM
NaCl ## pH=7.2 £ 4 » 0.1 % BSA % 0.05 % Tween 20 ;& & 353 ]ﬁr‘:ﬁ 4 e
IFN-y 3 520 06 34 45 9 » LB if T a8 % 2 [ BF o 2 (5 % It A kgt
o YL ez =0 0 & = 300 ul/well o 3T g fS - st - well ¢
B B30 7% o B 4r » detection antibodies ¢ 12 reagent diluent ﬁ%‘*’# ' (mouse
% 400 ng/ml > human % 100 ng/ml ; 100 ul/well) 3 H T % 2| FFis i
It AP L RR G AREZ X 0 & =0 300 pliwell o o4 »
Streptavidin-HRP - 4 reagent diluent #f# (- 605 1:100)> * £ 5 100
Wiwell > *> % 48§ £ 8 ek 30 A 40 B % fcat 4 ik g 0k ik =
= > &= 300 pl/well » # 4 » & & & tetramethylbenzidine (TMB > P p
ZYMED) 100 pl/well 7= Zg >+ 3 8 2. 7 %6 30 » 48 ; % ¢ F|(chromogen) »
kG Ed R LSRR W chpE £ (T T streptavidin-conjugated
HRP (HRP : horseadish peroxidase) eiglit {5 » pt Ptk 5- € d B P 8 & R EF
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§ ; B {84 ~ stop solution [2 N H,SO4]) 50 pl/well 1% 5 & 45 » b P 5
g doREI R L F I o Bt AT E AL E 450 nm TRk E o
FAFHRFFIERTI D ERERILAV R URIERSERLVE -
#& & recombinant human IFN-y &% % % recombinant mouse IFN-y & & &-
d R&D duoset system kit 3% & - %] # recombinant human IFN-y & # 5. 04%
B F RS 40T 0 AP 0.5 ml sreagent diluent #-§ % ;& £ recombinant
human IFN-y &£ 520 22 f2 > )k & 5 70 ng/ml > £ & % 5E 5 30-20C k48
PB s T F RfEE 4 o %70 ng/ml £ recombinant human IFN-y
# 527 reagent diluent & % ek & & 5 | #f# = 1000 pg/ml ~ 500 pg/ml ~ 250
pg/ml ~ 125 pg/ml ~ 62.5 pg/ml ~ 31.25 pg/ml ~ 15.625 pg/ml - =& B Jk & 3573
Z & %2100 pl/well 4 >~ 96 34 #% ) o @ recombinant mouse IFN-y & &
&Rl d 0.5 ml e reagent diluent #- % ;& 9 recombinant mouse IFN-y & %
& s iR k&R 5 100 ng/ml > £ £ reagent diluent i 3 Fe k& & SR
= 2000 pg/ml ~ 1000 pg/ml ~ 500 pg/ml ~ 250 pg/ml ~ 125 pg/ml ~ 62.5 pg/ml
2 3125 pg/ml o = @B RI=ZF = £ B TP~ 100 pl/well 4e » 96 34 p o A
iT% 3 N b oorif s i ¥ 3 E {7 §] recombinant human IFN-y %2 recombinant
mouse IFN-y ik 44 § 82 258 > & M-tnfe b Fi% 55 ELISA & 47 977 =

ke EF A ERE R N s TR D e X (S T 8 2 IFN-y en g o
(2)mouse IL-4 z_ip] %_

¢ * R&D z_ duoset kit 3 1T > ;% » 2 P|& mouse [FN-y * 22 f » ¥
2

7 reagent diluent chfiz > % 1 % BSA %3 1 & PBS ¢ » % * Tris-buffered

Saline * % 7 0.05 % Tween 20 -
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(3)human IL-4 jp] 7_

it * Pharmingen human IL-4 ELISA kit # i¥ = ;2 » 5 LB~ 48 ul
anti-human IL-4 capture antibodies ;% ** coating buffer [ 0.1 M Carbonate > pH
9.5:f2> % 0.84 g NaHCO; *r 0.356 g Na,CO3:% *+ 100 ml = -k 1¢ coating
063\ 45 » & b RENT T ACTHE - B0 $2 % 5 b It kg
7218 PBS 7 4 0.05 % Tween20 2 i ki % % = = & = 350 pl/well
A EE - KR well ¥R R B30 E o B {7 Blocking #H 3o L well
4v » 300 ul 57 Assay Diluent (B Pharmingen) » ** 28 T# % 1| pF > 2
o IR R R S 0 RR GARZ & 0 & =0 350 ul/well 0 F
WEH - L well ¥R R BRI o B FRI 2 e 35 £ % 100 ul/well
"3 % Assay Diluent Frff 4 e [L-4 38§50 06 14 ¥+ f 3 7 25 % 2
OB 2 (8 BRIV R o kiR R T &0 B = 350 pliwell
T g (s - K2 well ¥ e R B2 % o L 4 » 12 Assay Diluent imi
detection antibodies ¥ Avidin-HRP /R fri% » &3 BT %% | | FF{S L * jic
FLR GRS R F S 0 & = 350 pl/well > £ 4e ~ & 4 A Biotin-TMB
(A &2 BA&l 1+ 1RFfc> i p Pharmingen) 100 pl/well 8 >t % /8 ™ %€ 30
; Ex s 4t ~ stop solution [2 N H,SO4] 50 pul/well (£%* 5 2 45 > £ 18 14
Pt G AL 450 nm TRk E c EXFH Y 2RI Y SR
BHREFHRF > WPEFHESERZ Y o £ 2 recombinant human 1L-4
&% 5.4 Pharmingen kit % & o %] % recombinant human IFN-y & # 5. &
B F S V4T 1115 ng/ml “hrecombinant human 1L-4 5 # 5.27 Assay
Diluent &7 F k& % 74 + 1000 pg/ml ~ 500 pg/ml ~ 250 pg/ml ~ 125
pg/ml ~ 62.5 pg/ml ~ 31.25 pg/ml ~ 15.625 pg/ml - & BE R =5 = £ F T 1
100ul/well 4c » 96 344z o H iT % = ;U= + orif» if ¥ 22 8 {7 3| recombinant

human IL-4 iR 4 £ 502 258 5 %509 b Fif 5 ELISA A 454010 %
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EA MRE RN T R e P (s om0 L4 hE o
I ~ Western blot(& = 2% %)
(D& W%

PeE 2S5 ez gt s A i e 60 ml o 12 Ficoll-paque 4 #tipk = 3% >
*2 1500 rpm oo 30 A 48180 o) o Be? [F - K o Buffy coat #f = kv |
B PBS Zigiies e 0 R RFNF Z i RPMI-1640 33 %% @ > 1
mre BB A A A 1 X 10 cell/ml 14 fax 1.5ml jicg s g @ o124 FIP-gts 2
pg/ml e > 2B F P o TP F A B 5 0-1-5-10220~40 448 -
BB R - 3|2 2 1200 rpm B 5 A 460 2 “fi Fig A~ 100 pl shim e
2 ez [10 mM EDTA 5 10 mM EGTA ; 5 mM NaF ; 10 % glycerol ; 1
mM DTT ; 400 mM KCIl ; 04 % Triton X-100 ; 20 mM sodium J3-
glycerophosphate ; 0.1 mM Na;VO,; 1 mM PMSF/DMSO ; 3 pg/ml aprotinin ;
2 pg/ml pepstatin A 5 2 pg/ml Leupeptin ; 1 & phosphatase inhibitor

[

cocktail T (Sigma,P 2850) ; 1 % phosphatase inhibitor cocktail II (Sigma,P

I

5726)] > @& mre iR RSk FaERE U AE 2 BB E gD s
T AT T Mintem 2Rk F s S F IR 10 A4 b 2 A1 d
= 12000 rpm > 4°C > 20 A 4> o SR BF R 0 E R E T - 5B F D
1.5ml e @ dfps g P F3E(7 Fv FEE o & F 2 E DA% 1k phosphatase
AR R A R RIS R e BT Ko T e x 2% SDS

BAEER > X0 9SCh i § s R R
(2) 5 kR A

i * Bio-Rad Z#|ip| 3w JE A& o £12 1 1t 41t % Bio-Rad reagent £

- kAR &= 2> ¢ 5 Bio-Rad 3-9 B 0 p[38&] o 2 F B FRS T e
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e b ik 2ulge 5418 1 Bio-Rad ¥-¢ BORIGEAR 498 ul iR 23 5
1.5 ml k& 3o "g vA3TCH B% 204 481500 A kR R A E 595 nm
Blexsk @ oo L 2R 2. (bovine serum albumin ; BSA) b $iz 12 18 Fiplde
-0 kB (ug/pl) o R 5 BSA el 2 i 5 o A RB~2 g4 pug 6 pug
8 ug 2 10 pg 7 BSA 4t » © F-f8 e Bio-Rad 30 F f 324 498 pl ~ 496
pl~494 pul~ 492 ul ~ 490 pl iR £353 > 15ml dcE e g ¢ & 37C¢ 1%
20 A48t 0 iR A B R R R E 595 nm Be kB o A7 iF Pl ek k
B RRARCRES R T ER R E RPN Bl T R
Rk B ot d kP R BT E N RS TSI Tk
B o

(3)SDS- [ ff fiei%edr B T A 2 R

Wik 500 SDS-BP G ARIER R TAE A E AT A RED 10
bds o B~ 5k % 0] 48§ 7 Hybond-P membrane (Pharmacia) > 78 * 7 fi%
EE- TS fyoo sz Aok 10 A 480 | e % transfer buffer [20
% methanol ; 192 mM Glycine ; 25 mM Tris-HCl ,pH 9.2 # % 1 ~ 454 * -
ot BT AR BT AL % % : Hoefer Semiphor Transfer
+ oo ik B b 35k E L e 47 transfer buffer 7 3M g A ~ transfer buffer /&
/& 1§ e Hybond-P membrane » 7 /& & ~ ¥ ¢t 3 5k %4+ transfer buffer <7 3M
JaA I X grN i 2 AR R & % Pharmacia Biotech power supply
EPS 301 » & T 3 24 2 mA 7 inenif 2 T 87 60 A 45 0 % F kv
Bd f Al &> » EF F Hybond-P membrane o #- transfer 4+ ¢
Hybond-P membrane /%ie &7 7 5 %% *q44 1 & TTBS buffer [50 mM
Tris » 0.2 %Tween 20 > 150 mM NaCl, pH 7.5] # > >t %8 * shaking 1 -] F¥ >

i# {7 blocking °
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(4) FAE i 2 0P 2

#-¢ blocking % = ¢ Hybond-P membrane % %]4c » & — {4 - %idn
# - fI* 23 5% BSA &1 & TTBS buffer ### ™ 5| - % % $k(polyclonal)
Fk8 . anti-rabbit IgG-HRP =7 p38 (1:1000- Cell Signaling #9212)~phospho-38
(1 : 1000 - Cell Signaling #9211) ~ ERK (1 : 1000 » Cell Signaling #9102) ~
Akt (1 : 1000 > Cell Signaling #9272) ~ phospho-Akt Ser*” (1 : 1000 > Cell
Signaling #9271) ~ phospho-GSK-3p Ser’ (1 : 1000 > Cell Signaling #9336) ~
COX-2(1:1000°Cayman #160106) % ; * 7 5% " *qdm en11 2 TTBS buffer
T 7- B dul: anti-mouse IgG-HRP £ phospho-ERK (1 : 2000 - Cell
Signaling #9106) - ** 4°C ™ shaking — B8+ (X > 16 /| P¥F) o [§ % B~ 1)
membrane » — & FAE 12 1:100 0L 4 » 2 % sodium azide 1% 5 B K3
s wyTEA4F % > EZF L 100 ml 5 %% igdmks 2. 1 & TTBS buffer &%
8 T jf% membrane 2 = & =X 10 A48 > £ * 100 ml 571 & TTBS buffer
BRI EERE T RRGAE2AE 10 A& f 5% B2 1 B TTBS
buffer ## z 7 anti-rabbit IgG-HRP = 348 (1 5000 - Cell Signaling
#7074) 2 anti-mouse IgG-HRP == &4l (1 : 5000 > Chemicon AP124P) »
WERETRIEY - P LR P2 b3 {1 ECLE G H
(NEN > NELI105)> 12 1:1 e ;%4 » Enhanced luminol reagent ¥? Oxidizing
reagent »2 & 323 > #-memebrane shr G §f T r K B I Behg S P (v
5480 i HRP £ 4 > T #R-F R EMAE XK o BAERFRF X 3-S5

A B BRI R AR k)
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2 ~ Bl 39 Derp e 5B

AR 2 e P4 5 Allergon 2 P 2 A & ARIFIST
% (homogenizer, WHEATON, USA)* 4v » 2ml ke 1 & PBS ¥ g - 4=
B~ 0.05 g 5 Dermatophagoides pteronyssinus B-d%4e Z B 5~ H ¢ » Ak
PR ERAREET I LD P BIRR R BT L0 M
ERrHIpgBgpeg? > o dml e AR ESS > 24°C > 3000 rpm
oo SR BRE,MLZK D P ITERAEELEA ~Der piREF
K112 542 Derpiedv K > & FF Rl xBhT K 2 Der p e 3
BRI S0ml s g ? o AR 80T kY MR w G ff o R
PRBETTRIEFTE 74 R0 0 B R 2R R iR AR
* 12 ml @ F-RE 2 £ 20 4C 0 5000 rpm B 10 A 48 0 MR E BB F
P b (TR Bedb e R )R doiE R A Y R 7 B

-

7
-~

=~ ERAWFY Derplling i AL UE
()4 % & % % 1 4% & Ji(Polymerase Chain Reaction > PCR)

d 3% SR (Derp11) plasmid DNA } & @& *U4|pE 2 *» = > &% » 4 3%
Mo - Derp I AFIEA T AT F &AM FI0 28 -5 1yl Derpll
plasmid DNA ¥ % 44 > 4¢ » 5 ul 71 Pro-Taq 10X PCR buffer; 2 pul 710 mM
dNTP ; 1 pl 7 Pro-Taq enzyme ; 2 ul 5710 pmole primer I (7 BamHI *2+]
ig % *» = & Derppl stat - H K 5 4o T
AGGATCCGATCAAGTCGATGTCAAAGATTG) 2 2 ul 10 pmole
primerII( Z EcoRI *T 4| f% % *» = e Derpll end » # B 7| 40 F

GGAATTCTTAATCGCGGATTTTAGCATGAG) » B 18 4e i@ F K 3] 5 ¥ W
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50l > ¥ A PCRZRBP KT TAiER 1 Lo4TCH$# 5040 £1294C 1
A48~ 60C 1 248 ~72C2 448 £4F 35 BTk > 72C 10 ~ 48 > B f8

2 4C . '* 25 10l 2 1.5% agarose gel i& {7 T A & 47 ©
(2)458 %% i* 3 3§ "5 (agarose gel 5P A A 37)
[1] 1.5 % agarose gel =] & = ;2

B~ 0.45 5. e agarose powder 4 » 30 ml 5 0.5 & TBE buffer * [40
mM Tris-Broate, pH 8.0 > 1 mM EDTA]) iR £353 (3 Bk g @ v 2

eI AMEREN > BFREARANTHELEE > T A o H T

4

B

B - PR P (comb) s FR 2GREL BRI g T

SRR SR IPNS - SC TN
[2]7 A 17

#-1.5 % agarose gel ¥ ** T A H ¢ -2 > 0.5 % TBE buffer & & #
FEMM ¥ PCR A5 2§ £ 6 B loading dye buffer (0.25 %
Bromophenol blue > 0.25 % Xylene Cyanol FF » 30 % Glycerol ) /& & 323
(g A r Ml e s R R 120 REFTRE DNA G § e
TS E o ) 40 AsEIEEB-IHE 5> B 73 5 pug/ml 0 ethidium

bromide (EtBr)® iz % 5 # 4 > o > ethidium bromide % 7 4% & DNA }

it ST TR ] o IR T & fRBCTI A o X % agarose gel 3t
bk P gL o d HDNA B E o

(3)4 Agarose gel ¥ 4 DNA * £ (Elution)

#-PCR A 4~ 554 1.5 % agarose gel e 74 A 478> % ¥ b % ( R & 360

nm) ELKDNA u-ﬁxm’gﬁ'ﬁﬁrﬁwa ,ﬁ? '}l’ ——;}‘uﬁx‘ﬁf my Ll_k;;—f /Z'\,ﬁ DNA
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PERE > s 15mlicE g ¢ 0 £ i@ * BandPrep KD-08 Kit # 4z
agarose gel ¥ 7 DNA 7 f< - BandPrep KD-08Kit ® 7 7 Al ~ A2~ A3 buffer
xird TR FML A T’Féﬁff%ii o w4z DNA ?ﬁlﬁ??.ﬁﬁlﬁﬁr"f: B
Al buffer 400-800 pl # % £ buffer (400 pl 4 Al buffer ¥ 7 #% 100 mg
agarose gel ) I 7 7 agarose gel o 1.5ml ficE s ¢ @ » £ * 60C dry bath
BfEgel 9531 10 24> § ¢ F A PR A F Y T H > E T agarose
gel = 274 f2 5 ok » 2 {5 4 » BandPrep resin 10 pl(¢ ** BandPrep resin ¢ i
e PTrL  m R AR L3593 £ R R B~ B B) 5 4 ~ BandPrep resin
fed-15 ml e B g TiEE RS CHFENTET 10, L

# “,%

F R 2 ts45 > Imlehe ¥ iﬁrﬁ 77 wash buffer ( 4% P& A3 : Ethanol : /=

Ik

AR TR A 12000 pmo 1 A4 @ BB ER L FR G

F= ok =132 00t GIfFEfRa & ) o B AT R BN RIET
Bres 12000 rpm > 1 A48 > MR BB Bl s # R AR 0 4o 120
e A2 buffer ;2 &£ 353 >3 60°C drybath %% 1 4 45 > £ 2 12000 rpm Z<
1&g b FR#i LSmlicid e B e d 9 (L ERRY 53w
Y2 e DNA) > e » 250 ul €395 % Ethanol 2 3 M NaOAc 10 ul 8 £ 355 15 »
B A-80°C k4 20 448 0 P e iBiE DNA /T 5 2 (6B~ 2 & 4°C ™ 12000
pm ges 20 A4 ) o %J ik £ * 500 pl 5775 % Ethanol # % DNA
pellet = =% » 1233 2§ cnB4F 5 £ {4 1 Speed Vacuumed E 5 57 #8318 (7
FACIS 0 o~ BB FES ok 30 pl 123 2 DNA » % 2 {8 2. w jt DNA &

PR 200k & .
(4)PCR # # # & F J&(Ligation reaction)

™2 plasmid DNA % #icd= i& 7 PCR » 2 # 5 d BamHI %2 EcoRI "4 f%

Z-Kf2ts > 217 1.5 % agarose gel & A &~ 7FE30 % ) PR E S > BT
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i)

fed B F 4 4 P g 5 yT&A vector & FHREF & F B %77 2

R B A e

T4 DNA ligase buffer A(z 10 mM ATP) 1 ul
T4 DNA ligase buffer B 1 ul
yT&A vector (25 ng/ pl) 2 ul
PCR #& 4 S5ul
YEA T4 DNA ligase (3U/ul) 1l

% cooler bath T+ 4°C iT* Jf % o PCR & # & 4F & 16 /| BFp &2 yT&A
vector i (THE & F ik 4 0 F1 5 d Pro-Taq #ri&7¢hPCR ¥ & » H &
Pzl e 50— B Abase > ¢ £ yT&A vector = = + 11T base 3 4p

£

TF% oM ERFDASPFTEEFHEFF o
(5)# 25 1T * (Transformation)
[1]%% = /% (Competent Bacterial Cells) % %

% % Competent Bacterial Cells = 247 : & 37C T 3 & ¥ - F%
* %45 5 (XL10-Gold™ strain » Stragene )** 3 ml LB 3 % i# [LB fe
= : Trypton 10 5 - Yeast extract 5 5. > NaCl 10 5. > 1 M MgSO,4 10 ml >
A= Z-ki 122> pH 7.0] @ shaking %) 16 -] Fte » £ #-3 ml s
eder 100 mleh LB &% Y >3 37TC T8 % 3~5 [ a4C™ 1
7000 rpm Fes 15 A &8 o B iR [ o UMK P 4o~ 20 ml i
Transformation buffer [ 10 mM MOPs > 100 mM CaCl, > 30 mM glucose
% 15 % Glycerol » pH6.5 » ;&= ) iR £353 £ = 12 4°C > 7000 rpm &g

15 A~ 48 » ip|H- 5% > e~ 10 ml 59 Transformation buffer # #z - 48
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B LEFHEES P 00E 200 A E2fcEh 15ml e e g9 o
W R Tk 30 A AR SRR HETI-20TC kda B A 30 A4 0 2 (SR

£-80C kY & -
(20487 i ® s 3

A -80°C 2~ 2% iz 7% (Competent Bacterial Cells) 200 pl ¥ *% 7k *
woR S A4 Sex Sul & = = a7 DNA (ligation mixture > #3574
1S % FEERRALIT O REETIRE ) R (8 0 EATkE 30
koo F 2 42°C dry bath et 1 248 0 P i B AR R oe i (Heat
Shock)f = T3z w kb o 4e x 800l LB R R 2 37CH A7 B
Fl o 73 LBagar2 33 % 3 37CHB A a7 wiE# * >
R &R 52 253 e 7k 1 12000 rpm s 1 A48 o w3 “,f
Fgigo £ 4e ~ 200 W LB 33 & £ R Feod Y yT&A vector F 7 5 B-gal
AT F A% e & A w4~ 20 pl o 100 mM 0
Isopropy-B-thioalactopyranoside (IPTG) # 10 ul 10 % X-gal (/% >
N,N’-Dimethylformamide) & LB Amp" agar plate (50 pg Ampicillin /1 ml
LB> Hf 2 = »A 5 500 ml LB 4 7.5 5. agar) } 353 % B » &=
i #FR %I LB Amp' agar plate + 0 *t37C % ¢ 2 % 14
JRECRR A B AL P ENILE G AR FE > R LGS FD
THRPED I AFEG I ARAFLMT A DNA P > F4 R E )T
B Z7 3m LB Amp B ERrEEY » A37CHEHY BF-

B 2 {5 R B B J0 B ¢ S DNA o
(6) 77 4 DNA 1jic £ 39 5

A9 2 & * Protech 2 2 2. Gene-Spin"™ Miniprep Purification Kit B
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%8 DNA j& #° ~ 3> 2 ¢ 7 5 solution I ~ II ~ Il ~wash buffer f= Gene-Spin
spin columns » = {» I X 2 B o H 4 g Frde™ L MER E) 0 1.5 ml kg
s g @ > 12000 rpm Fes 1 A4 o) osd 1 Frikts o e 200 ul
solution I #-Tiik 4= £ & i¥ > £ 4 » 200 pl solution II -] = fudd e & 3 ¢
TR BB RBHIRELEFBEREP K > F 4~ 200 ul solution IT-):
CEREAR A R EIDY 0 R RY MR 4 RS genomic
DNA > 17 12000 rpm &t 5 A~ 48 {8 ] & Br b g 3 ospin column ¥ 5 3 &,
¥ > 3] genomic DNA ; #-spin column ¥ » collection tube » 2 8000 rpm
g 1 & 45 spin down {& > iF]4- collection tube # g% > £ 4 » 700 ul wash
buffer '}7?‘- 7 column £ = =X » & {$ §]4- collection tube * 7jg % > 12 8000 rpm
s 3 A4 M ",f 4 7§ 2. #icE ethanol » T #-spin column ¥ 3% 60°C 4c £
5~10 & 45 > 12 % §z ethanol ; #x {4 #-spin column # I 2 #7% i 1 1.5 ml
PR HH P 5 e x 30l 0o ok (FEA 2 60°C 4 £) » 8000 rpm A
o 2~3 A 48#-DNAelute 21 % » 7 £45 4 Rk @ TR 5 cH DNA > 2 & Jf i1
L E DNA R & € A « 30 91 2 plasmid DNA 3 & i& (7 /LI e % &

(N AFIpE 5 F rE e e B0

10X Buffer K 2ul
BamH1(15U/ul) 1 ul
EcoR1(1U/nl) 1 ul
ddH,O 10 ul
plasmid DNA 6 ul
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WITCT RN 2R PRRFEFRLAAT O ETAT TR

’q}\)‘ 7 DNA u'F)km" ’J‘ °
(8) 4 DNA v £ jo 5

Bl d UgIpEE v 12 > £ 45 d agarose gel A A 17 0 L% DNA
B L IR, e T kI DNA B £ A5 PCR hA $e A | 4
oo RI% 7 PCR ARG 7 @ 4~ 30 V0 b o Rt 2 e TP T4 &
15 (4 B L PR (F)R TR - H FEin o A A 45 T 4 DNA 5
Clontech kit e j# £ @ £ Pzt > #¢ 24 S1~S2~S3-N2-N3 2
N5 buffer » # & >3 A 2B o 48 DNA 09 £ 3 P8 Fdo™ 1 PoF 5 3

7 4% » DNA e 100 pl e > 3 5 LB Amp" (50 pg Ampicillin/ml LB) %
f3: %% 100ml ¥ > A& 37C B4 % — 56>t 4°C 7000 rpm &< 20 A 4 -
#-t gk il o 4o~ S1 buffer (7 7 RNase A)4 ml > * & A2 EF R R
TR R R F 0 £ Ao~ S2bufferdml o dEds P T fmdE Lo g 6 1 8 A R
£353 > FENZEIARLES 40 2 {8 4~ S3 buffer 4 ml (U & & 3%
PRk FAEA) AR 305 1 Bk S 448 0 12 12000 rpm A 20 A 4d
4C > B iR x T2 g Nl e BT giRAs k> BH W E
T o B FALz W o FHLJF A G AT 0 407 2 ml N2 buffer B R #
Ho P a s TH g p et kR FH R 2WER £ A~ iR
Figit = 2 > L 4~ N3 buffer 4 ml 4er2ifie > £4F 0 GF5H 2 &
#ez = o pt P4 » NSbufferSml @ R p e 9 S22 qc it 2
o212 800ul » XD 8B IS5mlacE s g @ » £ 4 W4 » 560 pl
isopropanol J& £ 353 » % *+-20°C 10 4 452 §Te4 vk DNA » 12000 rpm &g
s 20 A48 0 4C o s TR FRR 0 £ 1 ml 75 % G e DNA

4 > 12000 rpm #5448 4T £ = o R IF R UE iR BRI -
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Boisr 100 pl cid F= Sk R DNA > 2 23 fafs e v A kLga

7R 260nm A £ TR R E 0 B A 172 B H DNA R R o
[ =3¢ pg/ml DNA= 3 & (0D260 nm) * 50 ug/ml e #c )
(O)E A § 2 R4y A

R R ER AT R N T L E A DNA > £ S A1 U4 F
BamHI % EcoRl*7 2148 » 2_ Derp Il z& ] i #- Pharmacia 2. pGEX4T-1 (%
7 Glutathione-S-transferase 7 ]2 % Eﬁdﬁ“ W) AR Dk o
T EY - KR g iTt > 32407 B~ 10 B T4 DNA ligase buffer 2 pl »
"L 2% (7% 1§ 2 pGEXA4T-1 vector £ Derp Il & #] (%) 1:5)> T4 DNA ligase
lul> 4= % KX 20 ul > %A cooler bath ™3t 4°C iT % [g & o B % iF agarose
gel TARTIRE S > #2)1 BL21 2 MFHY > &7 reDer plI i & 3

R ILE B o
AN~ Bl RAETH BN a2
()Der p 2 v 2. RATALF

#-400 pl 75 1 mg 2 Der p 42 3% & 2 3 11 2 i=# (aluminum
hydroxide)**+ 4°C e shaker 353 2 & 30 4 4. » ' P 923 & (intraperitoneal,
ip)en= VS & & Balb/e o] 8> L EPERF 5 B deAk @ reFIP-gts 30 {8 &0
PR A H A4 X R R SR 4 % = A Der p (1 mg)# 4 aluminum
hydroxide (3 : 1) > &% 15 x pF > & & ] B2 50 ug 2. Der p & -v % i
G ORBIRO5 228 500 pl Derpfedev RrE R FHRYTH

- A4S - = reFIP-gls 3v o PR A 40T F
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[y
=

132 15 (Day)

l >
1st Boost Derp 2nd Boost Derp spray Derp
(Amg /B00ul with 3:1 Aluminum hydroxy ) ( 50ug /500ul)

W
[ o
I
o

2
FIP-gts T T
(oral)

Q) & | &iay
[1]5 i 2 5t i

#-pr k42 Balb/c /] BUFERIE 5 100 pl kR 5 65 mg/ml Z
pentobarbitol » # | EUFrfF ?%? A iy o B9 > 12 rinse i EDTA 2_ 448
BEFIECREL T2 R T kY FRINAI S HE TR
A2 4°C > 6000 rpm 3 5 4 480 ] B b B ’P I 1.5ml g3
&% ? s §¥-20C > % ELISA A 4% -

AR R R I A

Gra itk P b G575 0 B ¢ LiuA X 0.8~1ml 73 % 5 % o i HhAE »
A¢ 154 PEMF4ALuBY 1Sml A8 BRY > drdrih kg ?
RoMAMRE > B R R ARG NG R 30451 BALR

B AEBEFE TSR RokiEES AR TS > FRL A

PE R AT LR & AR o AW LS SR A E TR

[3]% 28 # % ;% (BAL) 2. B~ ¥

JEo) B s R E ARG e s R AP I WA ]
o BRI O R B el B TR A R 2 AR 2 3ml4F %~ 1ml
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B FE] B PBS BRSSP HEREFEP 907 cmo £
S IR RS R R L AR
Fuo - £ ME Y PBS S 0 ] BB o e 0 pE- - e

AoV #-1 ml PBS 2303k~ > dEdp WS £ H-PBS 23w P

o Afow hE A e 1 E v o B8 2. BAL 7 800 rpm

10 & 45 > = 4+ ‘}%‘?‘& 2 3t-20°C & ELISA Bl H ¢ 2. 1gE ° ‘w#2 fuiik 47

5

RIF > 8 2 PN & B A f o
[4]Total IgE 2. ELISA 1§ B

¢ * Pharmingen mouse IgE kit 3% it = j* o
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2L
25
— AR EY e FIP-gs ihd RS 1

e i =+ 3 7 FIP-gts coding region e pGEX 4T-1 £ 3“4 (] -
Ay #2531 < %1% 7 TG-1 ¢ % 3R> ¥ 4] * glutathione-Sepharose 4 Fast Flow
MAc F S £ B FIP-gts e & F-v o d WA Rd P AT H&S ] B &
#500 F A FRERS L2 A2 A AR SR 2 IPTG Tl ~ 4
s 3L fS T 248 F-9 % 0 £ i~ glutathione Sepharose A frd F 41 d

AR S Y chiARY > F - 2 A ER YT BF 24 mg i & o
(Bl- B) - &7 kit—- ¥ # * Thrombin #- Glutathione S transferase 22 £
Bv FFengtldr 3 > 1 ) 7 25 kDa molecular weight cut 4 & & g

4 7C 11 5000 Xg &t 10 A 40 2 f54e 2 B FRE4F L ks 3

E I|#-26 kDa 7 GST & 13 kDa & ‘2 FIP-gts ~ 3B > R ac 18 3|l 0

£ % FIP-gts ¥ 9mg (Bl- C) -
=~ reFIP-gts £33 &% f B2 A 7 —REE m e i 4
(1)  FJZ7 PR 227 F k& 0 FIP-gts $f HPBMC im %z & ) f0 50

j\ﬁ EéEmEI m"}; = s - 7\‘.\,{:"—' I\ J’iIL‘ﬂ‘bﬁm_@f— FIP-gtS 74'\?' 'é
7 3 % HPBMCs 3 4 i 4 5 = 5 41* propidium iodide (PI) fm»e p
DNA ihf — 4t > Fpein s fmbe & (Rl nre x84 ¢ 0 S phase » MR

B gt & 3 DNA thimie | At o

F A % HPBMCs ‘m e #ic B % 2 X 10° cells/ml > 4c » ffF & & 78

ek B (ng/ml) e FIP-gts » & 2 10 pg/ml e PHA 1% 5 B (44 B8 2 o X

i

R AKSHEE P AJZd HPBMCs + % gt a1t 2 2 a3k 0 &
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GUGO # B 92 3 94 % p$tenS P pl2b¥ MR 1512 % @
G2/M #p 1 2.6 3 5.4 % (Bl= ) &% &I2 FIP-gts 15 » mPe ¢ S ey
At € ST F R FIP-gts ek B 3 4v @ iR 3 o AL 36 /| P crpE
2L Jid® 0.5~ 1.0~2.0 2 4.0 pg/ml FIP-gzs ‘m® ch S #p iz B 3 4 5 4.95
% ~ 8.03 % ~ 16.95 %] 27.94 % ; ¥ %% G1 #1d 89.7% ~ 85.19 % ~
77.16 %% 65.68 %ik 1'% 14 b 2R ER 2 PR hifid > 7~ 7 A
“§ ¥ FIP-grs AL o [ crd 4o > S P e 4t 78 2 3R B > L 2
ng/ml FIP-gts 2 24364860 /| P> fme ch S H & B 5 2.2 %~ 16.95
% ~23.79 %3] 26.35%; ® Gl #d 90.23 %~ 77.16 %~ 65.57 %% 62.45
Yoik bt 11 5 @ G2/M #7753 7.57%H 4 3 11.2% » L2 % % 7 ‘e 5

WY > @ 7 &_Sphase ehigF R % o
(2)  FIP-gts 3 ¥ HPBMCs 3 2 F & iF i & @ vfig s

B MR B AR % FIP-gts R A58 B AR 4134 £ HPBMCs 3
AR F RV L @R LR Q&A1Y F 5 A hh - Bard]
A 1E4 H FE 34 o ¢ 7+ SB203580 ~ LY294002 & U0126 ~ % = p38 MAP
kinase~PI 3-kinase 2 MEK 1% — .Fr 4| &> ¥ 7 ¢ F2 8 H 8 47 kinase
e o H T RIZ e wl g SB203580 ¥ &2 ATP i+ p38 MAPK
ATP binding site (Young et al., 1997) ; LY294002 = §_#% % PI 3-kinase *
catalytic subunit } 57 ATP binding site (Stein and Waterfield, 2000) ; m
U0126 £ PD98059 4p I > %’K@%%? ATP # ERK (= % ¥ &L MEK
substrates) s2t 5t & A #r 4 & (Favata et al, 1998) - & &P~ 10 uM
SB203580 ~ 50 uM LY294002 ¥ 10 uM U0126 ¢ % g2 HPBMCs - ]
PFiS > L 4 » 2 pg/ml (A FIP-gts £ o ad® 24 ~ 48 ~ 72 0] BF > e R 14

R kAt ek (B2 A)e %% %I > HPBMCs ¥ jhEae
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FIP-gts » BL%24c % 48 | P15 » mPe cnSH € 4 2.2 %P BiH 4 1 23.79
%> .72 PEH T % i 38.5 %; v £ 3 & EJT 1Y294002 F#r4] PI 3-kinase
AP IS £ 4 ~ FIP-gts 48 0] PF18 > 22 4r 4|4 i3 & DMSO 4pt > ‘m
e SHd 1936 %% M3 93% (2 student T test 3+ ¥ p<0.05): &
7 fe3t b enR & 46 Pl 3-kinase % FIP-gts 3 % HPBMCs 3§ 4 ¥
FERE L h4 ¢ o @ 3L AT U0126 ¥7 SB203580 2 » B¢ A 48 /| pF
e SH Y AP BT 0 D7 72 ] FF o 2 DMSO jeAp it R R
Frlie% > g Rl 73 2 LY294002 & % - (e § 4B 18_SB203580
2] FE g ] (% i 3] 13,13 % @ U0126 5 F 18.63 Y%chrd] i

T
= ~ reFIP-gts . £ &7 o im 2z 7 —F I we i Z

¢ 4v FIP-gts it 35 & HPBMCs 3 4c 3% % 'm?e jck end I > 4o [FN-y ~
TNF-o ~ IL-1p £ IL-2 (Haak-Frendscho et al., 1993) - F]}t & F B p 115
FERGD A B HA e o FIP-grs £.F £ F % % HPBMCs & 2 iw¥ i
Feie 4 0 4o IFN-y » 2 2 L5 g2 3 (Lin, 1996) 7 &7 » FIP-gts ",f TR
3§ 4v IFN-y ez b > 7 ¢ & IL-4 9 mRNA # 8 # 4. » # 2 ELISA

3 NEE L4 R0 K goehd A o
(1) B2 % e PERY 22 2 )k B FIP-gts % HPBMC # # IFN-y e 5%

BAFR S EAER (ug/ml)s FIP-grs &2 10 pug/ml 7 PHA 4e » 4 X
10° cells/ml 57 HPBMCs * » 32 % 24~36~48~60~72 -] p& {4 » 11 ELISA
Biplmre sz % b ? IFN-y g € c AAJZER > & > 1202051~
2~4 ng/ml = FIP-gts A& HPBMCs 48 /| P ts > P19 2 IFN-y 2 £d 0~

3241 ~ 3541 ~ 3901 3§ 4c ¥| 4486 pg/ml ; & PER¥ + % 11 2 pg/ml e FIP-gts
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£ST HPBMCs 24 ~ 36 ~ 48 ~ 60~ 72 /| & 1% » | # 2 IFN-y %
3566 ~ 3901 ~ 4281 3| 4766 pg/ml > % % &7 IFN-y » R E/mF € ¥
FIP-gts @ ik B S PR chstf 4o i B2 § > i3 2 % gt 7 vo 4

(Hsu, 1996) (B = ) o
(2) BILH [ FERY 21 2 Jk B FIP-gts % HPBMC # # IL-4 9% 58

A 477 % e IFN-ye & % 3 JE2 2% FIP-grs 7o € A ¥ IL-4 chA 4 >
¥ 2 B3 dose-dependent 7R (Mg A R 4em b o dert 050512
4 pg/ml = FIP-gts 32 HPBMCs 24 -] FF 4 @182 IL-4 7 £ 4 3593~
266 ~ 411 3 498 pg/ml ; & i& 71 &, 8 3 3 AP Ak B e FIP-gts »
F R JLPE R ot £ IL-4 en A 8 Fr € 38 BE 10 bl e 2 ng/ml cH FIP-gts
fd2 HPBMCs 24 ~ 36 ~ 48 ~ 60 ~ 72 /| pF{s » P82  IL-4 7 £d 411 ~
436 ~ 292 ~ 195 ) 128 pg/ml (B3 ) > % m FIP-grs 35 % IL-4 & 4 020
gom iy ¥ aEqran o 2 3t IFN-y 3] 72 ) RV R E BB 7 2 0 T

¥ IL-4 g P A i3 [FN-y o
2 ~  FIP-gts ¥];% HPBMCs % * # 4 IFN-y ek chim e

- dm 7 & 2 IFN-y éhim¥e 3 NK cell ~ macrophage ~ dendritic cells %
Th cells > 3 7 i&— # 35 F FIP-gts i % &0 target cell » & ¥ ¢ dvx 5 fieen
mitogen ¢ i% i T cell receptor (TCR) 7% i T im* (Ohtsuka et al., 1996) > #=
% PEBK FIP-gts 3% $imie B 4 2 @ me ok ik chimie & £ T e o
Flob I * Bk A Bk 5L MACS ¢ i f &% > % HPBMCs % 7 # 7
CD11b ~ CD16 ~ CD19 ~ CD36 32 CD56 % cell surface marker #m %2 K%:}i_ )
4v ¢ B cells ~ monocyte ~ NK cells ~ dendritic cells ~ early erythroid cells ~ platelets

22 basophils & w2 > @ $] T T % o §|* hapten- conjugated ¥ k48 3¢
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E iF] (# anti-CD11b rat IgG2b ~ anti-CD16 mouse IgM - anti-CD19 mouse
IgG1 ~ anti-CD36 mouse IgG2a % anti-CD56 mouse IgG1 % F48) & F it 'w
P2 i & » B 4v » coating anti-hapten 2. 23R > #4032 “4]?7\,5 wPe i b BIR 0 R
Hr B RFOE R EIRE B P gt o u A AR
2L pan T cellse FarplEH RN T &b vz mie » £ 12
FITC-conjugated anti-CD3 # iz it ;% fw Pz K (T4 3L R cfgited Bl= AV
o A5 MACS 4 30 HPBMCs %04 FITC-conjugated anti-CD3 Fw48 i J]
{8 » ¥ % 4 1! negative &2 positive = F > & B X F 40 %% 60 % ; @ AL
Witz pan T cells 5 FITC positive # > (54 38 ¥ #3159 90%:n
CD3-FITC positive T cells » e # & { #Hrg:=fc Twme hd & > LR ELE T

iz @ non-T cells (4 leukocytes & #7 erythroid cells)&#% i > RIZE £ 4c »

conjugated # # z£ FITC 2z ¥ % $ %‘r 7 anti-CD45 > pt pFgr i 2. T cells &

double positive » 14t ¥ { H A L% T fwbe cndh B o
(1) B2 7 e PERY 227 Jp k& e FIP-gs ¥ T fw e thimie 4o H) 2. B2 58

B BT FERB R 5 90 % pan T cells me @i 5 1 X 10°
cells/ml » 1222 HPBMCs 4p fr e N 2 47 fme ik d) (B> B2 C)° %%
# I o pan T cells 7 ¢ 5§ ¥ FIP-gts {15k & e 4v @ 3 40 SH chp &
e e Bk B 3 5 HPBMCs - £ » % HPBMCs & 2 pg/ml FIP-gts
Fd2 48 -] P is > S phase ¥ iE 23.79% 0 A @ 4p e eiE 2T 5 pan T cells

s Sphase ¥ 3 F = 1 10.83 % -
(2) FIP-gts 3% ¥ pan T cell 3 2 % F i@ 4 @ ifid jo

Uk AR TR IR R e fEAR e ] 0 - B TR

By FIP-gts 3% FpanTcells 3 2 5 B (Bl - A % B)o % % & HPBMCs
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#p i > TR g2 LY294002 6 0 £ & 02 FIP-gts §1igc 72 -] B% > 7% € P1 &g
Frd)imre S phase 3 4v o 7 7§ > fopan Teells § » > &% U0126
17 10 LY294002 € i § #c4m41] S phase ch# 4v o f il 4c » 2 pg/ml £
FIP-gts 48 -] p¥1$ > pan T cells e S 8 % 10.83 % > @ 3 £ md2 DMSO
ZHREaSEH S 2.96 % SB203580 ez SE 5 2.19% > @ LY294002
B35 327% e EIF LI U026 22 SH X F 1.57% > £ DMSO &

A K TR 50 % o F AB T F % AE fAJT FIP-gts 0 & FIF £
72 SB203580 &2 U0126 2 :7G2/M phase & £ & 9 3] 10 % *& 3 LY294002

k21 G2/Mphase ¥ 3 3.54 %
(3) A H I PER &2 7 Ik B FIP-gts 3t T 'm#e & 3 IFN-y e 58

%% ¥7 HPBMCs #4p 2 » FIP-gts {13 T fm¥e & 4 IFN-y chi® % » &
#%E_* kB e FIP-gts (0~0.5~1-2~4 ug/ml) & 48 -] f §1 i pan T cells
A 4 IFN-y th$ % 91.38~134.5~227.42 ~ 338.88 2 352.83 pg/ml > & &
2 pg/ml 1 FIP-gts {15 24 ~ 48 ~ 72 -] p¥ 15 IFN-y % 218.67 ~ 338.88
% 462.83 pg/ml > ¥ & F “EF EJL FIP-grs ok & &5 pF A e 40 @ 3 4o
IFN-y & % ehff 4 > ¥ §_2& 4 ch¥ 22 HPBMCs 49t iK% 5 (B ™) ©

I~ 4531 FIP-gts 38 fmve ik 2 3 4 @i g
(1) a4 A2 2 IFN-y 4p B 2 3 4 @i s

i@ % ZR L e FIP-gis /2§ ¥ 15 % HPBMCs £ 2
IFN-y (Ble ) e HAFaoie® 4w 3 58 - Fp L*ﬁ%%ﬁ—d?ﬁiﬁ
WF AL BRI 2 & - R (549 G iE 0 R TR 2
4R 1T %81 FIP-gis % IFN-y thA 4 o d 20 G ik imve e 2 p5 > 5

T LY294002 erdrd]»c s & ¥ > 483 PI 3-kinase #3447 FIP-gts e
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EAGERIHFELELESES T ﬁ"#‘f’ﬁ'lﬁ?']“f Thkw A g
SB203580 ~ LY294002 ¥ U0126 ¢+ » 7 4 » ¥ — #d PI 3-kinase ||
wortmannin % # Akt T # 5 ¥] GSK-3 cfr A SB216763 & F ¥ - 4
MEK z_ % — #-Fr4 & PD98059 o % & % IFL"% 7 LY294002 cgr] e i
AT F 2 0h (£ 48 ] FFd 4626 pg/ml '# M3 701 pg/ml) > H s S E e
)& ¥ dr 4] FIP-gts 3% % HPBMCs & 4 IFN-y eo»cdk v 2 P & (18]

1)e

L7 ie- H %P Pl 3-kinase ¥** FIP-gts 3% & IFN-y & 2 thE &
Mo 4% A ek B o0 LY294002 (65 AQT o 3 TR 28 AT 2 pg/ml
e FIP-gts 48 /| P {8 )18 2. IFN-y 2 £ % 3971.9 pg/ml> @ pre-treat # ¢
JE &R LY294002 (6.25~12.5~25 % 50 uM){é > IFN-y £ ¢ 2276.3~911.3 ~
426.3 % 3 284.7 pg/ml > ¥ FhE E 4o » 1 LY294002 kB AXE 0 0 s

% P/’E‘/Ii’ﬁ ¢ mIFNY %‘ﬂ ng)é‘ (@"L)"

K@ fpan T cells ¥ 7= ¥ LR 1| LY294002 Fr#] IFN-y & 24 c§3;
(Bl =) ¢ 33888 % % 91.79 pg/ml (48 -] F¥) 5 fo & @1 3, ch i » ke
72 U0126 7= ¥ Fr4| IFN-y eh& 4 (116.58 pg/ml) -

(2) "?I‘? F% }:3—)_ -4 FP s Z ! B i1 l’é/?i-
BEAR IL-4 e 4 &0 7 3 o ARl b AP A o

FIP-gts i F 14 2 4 i o L @vE (Bl+ - )e &7 4o @@ frd)
] 2 ug/ml ¢ FIP-gts Ad® HPBMCs 24 ~ 48~ 72 | p¥ 15 IL-4 8 &=t 4
414 ~ 359 ~ 168.7 pg/ml » @ & AJE 50 uM 5 LY294002 #r+4] PI 3-kinase
gt o BIE e IL-4 B0 0 A 244872 ) A B 5 1345

127.8 ~ 124.5 pg/ml ; @ I & €_PI 3-kinase #r#|#] 7 wortmannin ° #r|
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Mk XA AEA > 2448 T2 [ PEA U5 884~ 121.3 ~ 186.6 pg/ml -
TR F B A8 PER G IR 5 BT T2 B IL4 g RH B R LA
% o 4 4B E > 7 %A U0126 & §_PD98059 » 4 » i& = #8 MEK ¢k -
Bar41 815 > f HPBMCs @ FlP-gis 3% 8 & 4 e IL-4 % § L5 4% 15

X i'fu;}\g\: E/f’]ﬁ,@%ﬁ‘ o
(3) & HPBMCs © FIP-gts i& it PI 3-kinase i)

d k¥ ¥ 4o & HPBMCs ¢ FIP-gts 7 % £t fm%e # 4 & £
A4 imbegcE o Pl3-kinase ¥ @ FA4p g £ £ chk & > F xﬁg 1A %
— Mdrdl A kgFEF 2 ¢b o 7% Western blot i&— # Fr TaJIE FIP-gts {4
HPBMCs § ¢ & PI 3-kinase 7 Bf ehd-v H_F ALE I 7 B L% Pl
3-kinase 7T A F] Akt (* £ PKB):iE it 25 o 12 anti-phospho-Akt
Ser' epiaf i ip] HPBMCs chim® 53 » d M- =2 A 7 5 31 » fge
FIP-gts 7&§ ¢ ‘®%73 3 4o phph v Akt eh& 70 B MR 25 L g2 - ]
p¥ LY294002 74| PI 3-kinase i& {15 » £ & 2 2 pg/ml FIP-gts f1i# 40

A PIARRL 1 Akt ShE € 2 2AkEed] o

“f TOREEL 1Y Akt e TR 0 ANPE B - LR Akt 0T 25 effecter o
GSK-3B (glycogen synthase kinase-3B)#afis it erfif-25 o F Bk 2 % 3 TAEfL
it GSK-3B e pmF W 4e ¥ 45 A 5] 60 & ﬁjﬁr&? BLERET] (B-Lw)o
d o7 L= F 0 & HPBMCs ¢ FIP-gts ¢ 1516 Pl 3-kinase % ILE 4 &
B a0 F Eend > F 11 LY294002 #r+ PI 3-kinase 7% 14 0 BRfs i

GSK-3B 14 I ¥ 4 PP B 1 eIk % o
(4) %= HPBMCs ¥ FIP-gts % i* MAP kinase =3

proek > A g HPBMCs /2 FIP-grs 16 £.F € in it 2 ¢
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MAP kinase /#1274 B+ 1 ¢ F4r> p38 MAPK ¢ &8s Eit > &5
45T i FIEAFL T ch ¥ o ERK 78 4522 p38 MAPK &% 11 (]~
= A)> B+ > BRIE 7 kR 9 FIP-gts &d2 HPBMCs -+ » 8%
s i ERK g4 3 > ¥ {8 3] - dose- dependent R 4 - 21— H & *
B — e A R R 0 4o x U0126 #r4] MEK 775 1418 - FIP-gts 3% 3%
H ERK /& 177 € Adrd] 5 A a 40 » SB203580 iz & % 34| FIP-gts

Hoopipe it p38 (M- > L2 A)o
=~ B®# - 48 Derp #-v kA B

LT PR RER 4 PP EY A h reFIPgts AR LG AADE

¥ g 0 ¥ 838 HPBMCs 73§ 2 7 24 %+ & cnIFN-y & 2 > F]pt 323 reFIP-gts

k=

GAEP i HEd S B A2 IFNy FEMP P £ F sde Thl @ ' i< Th2 &
o - HEFRAGE o — 2 F LAt R A bl BlG S TR -
BRINE o & 47 Dermatophagoides pteronyssinus 2. -K 3 {230 ZBFH 4 11 4
BRAFTHRA NSRS B0 1L B4R 7 o RSB AR 4 i
z_ IgE e F & > ¢ 11 fadfh o 5 50k (Krilis et al., 1984) o fri&— 3 & 45
Bl AT R b'?@ﬂff}a‘a Aeriip btz 1S > I Derp 1 ~Der pll 4w Der pV 5
B 2 & el AR (van der Zee et al., 1988) « 2 P DerpIl i & &_75 > M-
Ml g 2 PP od 129 g ARdE o4 + £ 5 14 kDa (Chuaetal,
1990) o F)pt 2 i 4] * d Allergon 2> @ 1T 2. % AR B X B4 @ X B~ Derp
e d-d g BB fed < SR AR reDerpll i & E I &

= fa4r BT G 3RAt Balb/e ) BPRATR o
(1) 1 * native Der p. 3 B~4= % i* Der p 42 3-v %

d Allergon = 7 B 1 5.2 Derp Bds5 B4 > B¢ 75 596 & A
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oA Ak RS E AR B A F L 98% ¥ b 2% 5 medium
particles o #-0.05 5. 458 & PBS AT 1 = 2391t 18 40 > & il b
Prd 3t PBS e muimt £ e g8 - i G 0 R RTIDI G
GBSl e TR0 € TR B FRAGZ A
Bt B2 S Ed A AR e 7 ST - B 2RSSR
(et P F)~ BT AR FRAERY Ko P R FLE SIS L
SRR R T R (dot AR 5 Bedide B9 R AL 80 C EUS T
A RERFOR G FR 2B E 2 NEFE 2 AR #

HY gvRa 2 o @AY 2 ApZERIE A MR B MR GIEHR 2T 1 2%
S FHBEIH F LA R icRiERY B A2 @i i R

0O IR FRIBfRICE R 2 Derp e v B Rk 1A AL o MR
fheng- 3 ko T B * kRAT] B2 Derpfe d-d i > 518 Bio-Rad

0 L EREYT 1I8mg e Derp v (B-+4)-
(2) é—’)‘ B‘% *’E" Jﬁ}]b‘:’ %\ IR reDerp]Il_lzg _'éit‘E_}U

- @%%Ff‘o@?{i&ﬁi FEALD Ttk 7 F Der
pI & Flehplasmid > 1 * ¢ K xeh- FL 35 BamHI 2 EcoR 1T "1
#| ¥ *7 e primers 0 fie & L i 4F 4 F o P 2 pro-Taq enzyme i {7 PCR
Hbg > 935 387bp + [ hDerpll % 1 T % 129 vefhfhend £ 4 F4e
FF|EE R B 2 B F PCR A A s RT L - B A base o
bt Fsnd & P s E e reDer pIlip 9 » & Der
P10 PCR A4 £ 3|d £ 4 2 H P EhyT&Avector b > d 3%
ﬁ“?‘%ﬁ;’}_ 3’2 5= b 25 — B T base » F]#t ¥ # PCR A4 &2 yT&A
vector ] * T4 DNA ligase it 7 ligation o 3 FE 4% & cni> % t Fg 22 3 >

¢ #-ligation product 1 7 primer + 3%k 3+ 7 BamH1 %2 EcoRI R 715
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FIpFL 727 T > €+ 2 insert & £X 387bp 2 yT & A vector & fx o FE T+
B FE{s o #- ligation product ¥ I & 2 4F 4 F o P32 {7 DNA B 7|
vt o Der pll g0 67728 FIiE 78 B2 M LB B 7 82 2. 0 693% L;%;}g  (Chua et

al., 1990) -

A5 i Der Il A FIT 12t B8 F¢ AT > T drE
T_R 7| eninsert fragment £ d yT & A vector + *» 7 » ¥ :2 2 7] pGEX4T-1
vector + > H %] X1 4.8kb’ Irtk» 12 BamHI 2 EcoRI *14|fE 2 = & 12
FETEREEI DT EEE AR (B2 -+ B)o #e A H 575 Der
pII 1129 coding region 7 pGEX4T-1 expression vector (Bl= -+ A) - #7;
FIA %4 BL-21 P 2@ v 2R A RE A2 308 reFIP-grs
AR (Bl= - C& D)o e Z 578 2 reDer p Il .129 4P #3% reFIP-gts T 7
5528 %F Derpll 39 fpt £ % %% % % 252 inclusion body @ 4 &t

< ik T pellet ® 35 % 4 o
S R R 5

= 1 ¥Rt FIP-gts £.F & 5 @Al f of ot 2 8V RAacihs 2o s
RAT|) Hends e 5v? » LA S - 23 & E O FIP-gts (8 £ 217 Derp
AT RATH FFFR* F Fp A X A b - SR G iz 2 1 mg Derp 3R
A SR R 5 1 30 X boost = o BRI R EBHR L VN
RTEATR Pk eSS gl RA 2 EAF o kAR & 50 pg/500
W Derpiznit P =Z L4 (Bl- - ) & LAY *- 205 g%
A o) Bl— A e FIP-gts o tvf F 16 24 /] PriR 4R ] B> T8 B3 5 ~ BAL

R B

AP D R f(1) B Rk Y & BAL R Y (T 5 TR A M
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ﬁﬁ; ’

)

ﬁ,ﬁl‘;ﬂ = \:'F]*‘ LAY e Ed \vgﬁg,ﬁ;ﬁ \cvg%.@—_ﬁi T R R E*—z‘i’]’:ﬁ/]'ﬁ']‘ AL o

™2 ELISA B| & & ¢ #7 7 2 IFN-y~IL-4-total IgE ¥2 Der p-specific IgE

ez & 0 1% BAL ® IgE ehz & - (3) #-P~{F e | BMAK m? b in vitro

i &7 g =t Derp 2 FIP-gts {14 48 | p¥ » v ELISA ip| & ‘w32 % & ¥

IFN-y & IL-4 ¢h5 £ o

(1)

| B %Y 2o IR R B T P

ETIS

£ P

- AR MY XA R N A BN E W e fEg L IR E s e Y

Balb/c |- Bl it # 6 i 3k enT) i o 20 ef dR T

Tt T i s skenF| B2k Dok 5k (Neutrophils) £ /£ 6 % 10 3
15 um > % leukocytes ® ¥ ¢ 10 3140 %+ H 1 B el 2§ 4 Eeonlw
feth o - Bm 5 )2 3] 5 > &7t i polymorphonuclear leukocytes 5 i@
EA R R M T Hme TP 2SR Hadika 4 b

% ¢ o 7 extravascular tissue ¥ 934 iv & scavengers® ¥ i “f » ZREPN
H

WA 8 24 ok pisk (Bosinophils) ) 10 ¥1 15 pm % ] - & ¥
T AFER R AT ENOD 4% e Y 5 A E 0 d e T

YRR SRR TR (eosin)f F R d v bR Bl
) ?ﬁ‘F fw&;%ﬁgﬁg Sk 2 A B H 4 & # i 4rk phagocytes
P o g 4 0 AR Y IR E R A o iRl

7k (Basophils)® /&% 10 ¥] 15 um ° % leukocytes ® ¥ & 0.5 7] 1.0 % >

Flot h- B RS RIEFR LG 2R3 ESLE B H A ED
74~ % 22 neutrophils 7 fe o fm¥z B¢ SLih @ 4 RE4 o &7 eosinophils

#p e ¥ 1% 5 phagocyte @ i # iy ¥ %7 i im e (mast cells)#itp i > F)H 3%
FREEF.Y 7 7 histamine £ heparin b g & L F B ¢ R

T &k d o ¥ 5k (Lymphocytes) £ 9 3 14 ym & 7 > &% $ &
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X A B553]90% R PRIA  Rd FiR Bf?w P H W
0o IRAPY G T IR enE g (5 2 B AT KRR dne RPN A (0
EARES o A5 THT k& BH~ 3k Ba b gk ¥ gAzRgo4p
iz a it FLEMT RGBS IS L E Y RS2 wme (plasma
cells) - ¥ +23% (Monocytes).¥) 12 3| 20 ym > $8 40 % = » & 3 3] 8% >
PHRE A w AR S - B RPNV ESESTA L
FFAFRPRIAF G AR TG FiA 24 mE G 3

@ (AL e it i) d LT ® %] monocytes ¥ < A i1 lymphocytes °

N
3

Monocytes ¢ ## 1 %% 25 ¢ ¥ = E g nf (macrophages) °

(2) AHTRAT) B ® 2.0 & 3 A

a. " Derp e -9 X B~k RAg| B

d Bl =2 FHFR o AYRE ) Baw &7 o basophils ¥
eosinophils 7% :E*FK s B3 503 2% P > @ neutrophils 3 30.8
% ~ lymphocyte 7 60 % ~ monocyte 3 7.8 % > ¥ 518 Der p R ATH]
8 H cosinophils T35 H 42 26% F 2 HY 5 - & HBE 6%
¥ neutrophils 3+ 5] d 30.8 %3 4 = 56.3 % > lymphocyte 4rd 60 %"%
% 37.8% - & E S 2 ug FIP-gts i B2 8 hEJ2 Der p 2 4p
v » # neutrophils 7 € ¥ $%4¢ I 37.8 % > lymphocyte ¥ 3 4r 1 48.3 % >
B2 7% eosinophils e & £ ' 1K > e ¥ L {F 5 FIP-gts B HEE PN FEF A

RA TR o T R -
b. Mg e Derp T 1109 3R AT ) &

" E % Der pll i RAT/] B {8 % 3L > basophils ¢ 1.2 %4c I

34 %> I ¥ S F 4 a FIP-gts {6~ ik b"% X (Bl= - =) @ eosinophils
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7d 1.8 %M 4 d 2.8% 0 ek kA4S 04 pg FIP-grs ] Bla ¥ £ 3
B# 4.6% > @ tdkd 2.0 ug FIP-gfs PEX % T 3.5% -« d 11} = fhgr 3
EF 20 w37 2 IR T > Derpll g £ 234 W Derp e 3-v %
PR RAT) BRlane kit ¥ & g B FIP-gts i7" ¥ 1'% i<d Der
plHEaT R 51422 “‘i’ﬁéé'bil#.%i”‘i’ et aki® % o M ¢ neutrophils ¢ i) d
244 % BRATEHR AT 34 % ] 37.8% o v HBRE S 10 % @
lymphocyte P d 722 % "3 1<% 56.8 % ¥ - > 5 » F AT A4S 2.0 g
FIP-gts @ 7 - RATT] Bla R ® 20 o ZRv 6y 24 e dp 17 (B

Stz L))o

(3) Iag/] &la g i 2 BAL ¥ ‘w?z jjck 27 IgE chs it

%y 0 Derp e v FERRAT) B 500 0w A R

2 F_BAL ® % &% P|{¥ IFN-y ~ IL-4 ~ total IgE £ Der p-specific IgE 3

7z & (datanot shown) o e &2 & 2 30 Der pIl .1y IRAT| B 1S B ¥ P

\\“'

tHF IgE A RE (Bl +-)e
(4) ] BP-ER e 348 ¢ 12 Der p & FIP-gts £ =X §|jceinim?e e % 1

SRAE 58 Der p RAcs £ # 4k & FIP-gts e 8 > HEPN chi &
FRAT € X Flpt - wyllme st ¢t L X %55 Derp 8¢ FIP-gts
Tk LR IFN-y 27 [L-4 e it o 2, ¢h g3 » £ ¥4k & 2 ug FIP-gts 1
R g m e R oh &2 2 pg/ml i0 FIP-gis flgpF > S0 ¢ A 4
IFN-y (¥ 7 81.9 pg/ml > A -7 % basal level) » @ $P8 2 %% mPe 12 2
ng/ml FIP-gts §pcps B &7 12 & 2 % 463.8 pg/ml e [FN-y; £ 4 B370
> #H5E Der p 3ATts ] B > B % 5me & 4 IFN-y thE 5

1100.7 pg/ml > " 4P e NS4 2522 5 (Fl= Lw)e Kaps
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W B 5T Derp AJE S i G 1@ IFN-y chec B £ (% ]

%+ 85 pg/ml) -

B E_ 0§ S Der p RATHV] RSEw e 548t & = 2 Der p
Tlgcis > F23 pIE IL-4 e > B s w e 7n sk (] 3 40 pg/ml) (]
Z L T); @ K 1k FIP-gts 16 1L-4 ehee %2527 IFN-y 4p 17 > bk &
2 ug FIP-gts {8 e B » H %5 m e £ 12 2 ug/ml e FIP-gts 748 b 1
8 - pris A2 IL-4 hE 7§ 50.2 pg/ml - v $HPR e o] BN 2 o
IL-4 (133.6 pg/ml)iE & 15 1% 5 » @ B2 2R 4038 Der p KT (s i) 6558 0
A4 IL4chE 3814 pg/ml )P A i - wk& 5 > 22 FAkS 0.5
% 2 ug FIP-gts e e 1L-4 & %] 5 ~422.7 & 1854 pg/ml» ¥ 5 1) 5§ Der
p Racie 3 A& a 2 ug FIP-gts e B 22 IL-4 chg I # w4 1 &

R e ApiT o
(5) 7. HPBMCs ¥ Derp 42 36 ¥ B i v COX-2 ¢hfEa)

d PR HT oo NP it Derp fe Fov F BRI G fRAF

IRACHCE 0 A WG BRI B AR &~ eosinophils # P X

-

AR A QL4 B R S T2 B 5P g R[F total IgE
& &_Der p-specific IgE » x| * 8 ¢} e 37> 38 1§ JB] Der p 42 k-6 F B~
REHE M . B Jﬂ" d 3> COX-2 end e L F g2 4p i (Peebles et al.,
2000)> & ¥ 57 7 fRA AT Y 2 Derp e kv eE M &A1 invitro
NI o M B B L 4X 100 cell/ml 2 {5 0 4e 2 A B R
Derp e d-v 23 % kB Derp % F a2 2 ug/ml FIP-gts 32 % 16 /|- p&>
JeB e 1 & ¢ ‘}%‘;‘fé » 1% ELISA @ ] # ? IL-4 ek B> I 5 B~ ie
total protein > 14 western blot fL% COX-2 ¢4 Jh > = F & {7 ¥ 5 double

check o 3% % % I Der p #& 3-v % % HPBMCs & 4 COX-2 eh& R E {&
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Mo &% 3|20 pg s £ 4 R b enE_FIP-gts 3% # HPBMCs A 2 ¢ COX-2
ZIEF (B - A)> fr2 ELISA (] IL-4 7 £ 77 0 — #0120
2% (Bl ~) o Fi&— #* % Ik A& FIP-gts &2 HPBMCs 16 -] P

& > L% COX-2 en& I » ¥ (B3]~ dose-dependent eriff % o F]pt g, #

3 3 FIP-gts 7 £ 5 # # HPBMCs # 3R COX-2 iy 4 o

(6)#k & FIP-gt {4 | Bl ekl & 5 1t

hiE AR kBT FI 0 &S 2 g FIP-gls s Bt 2w

B, AME AR (B L2)d »w #; 4y > £ 4k @ 2 g FIP-gfs

TR AR A OME S 31T o H RE S D36 A 13%

(p<0.05) -
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it

d 21 & 2 (Ganoderma tsugae) F]5i 88 ¥ ¥ 14 e B3 & 34 iy B9 —
FIP-gts & % #% A 3k p ¥ i3k ensif 4 » £ i 3¢ Thl cytokine—

IFN-y + £ 4 3 (Hsu, 1996) -

fBL% FIP-gts 3 % HPBMCs 3 4 = 5 > st ¥ & 47 ¥ 3F ) chlk 54
AR A SR 2 F e R e e F 8 < AL
Gl# SEHE G2ZMEB AT 2 42ES5%; wrdL’ FIP-gts 2. {8 > ¥ BLET
(36 ] FE S BT ETA e > GUM B R A8 | PRI T H A K- B0 KA F
FIP-gts 3% 3 A 2 2. S phase 3 4c 1 2L ‘m?s 3 4 S phase arrest @ &_iTi& ‘w
¥ 1¥ 4 ¢ progression » ¢ 4 it % » e HPBMC Mm% £ =0 i » o2 8 i
g Bint % DNARF w2 o @z o dus §vs & (Hsu, 1996) «
A& Pl DNA ehE - PB4t > £ 2 Flow cytometer i pim? § » ¥
& 4§ e N5 7 2B % *H-Thymidine incorporation & # & &44% 4 B A
gt R g d MTT assay il iTiE48 7 FIRERIA 27 353 914 4
2EE 2 A 2 *h B ¥ 5 2 mve (1 Gl phase 3 G2/M phase > /&g £ - B

& a5 ik

b2 b i % AF A S HPBMCs 37 5 3L L @ik — (g | ) #im
o P R AE L BIEdrdlis 0 B 5 0 FIP-gts Tl 3R 0 32 LY294002
Fr#] PI 3-kinase i& 1+ 14 » FIP-gts 3% % 7 HPBMCs ‘w% 3 4 >l ] 7 P & »
d ¥ F PI 3-kinase # FIP-gts 3 % HPBMCs 3 2 ¢ /7 € & 4 & o
$ 3R FAp 2 o Pl3kinase b H Twme it 1R 2 €& > § 0 ¥ T oo X
Db B plgcpE > € 54 TCR (T cell receptor ) £ CD28 #- PI 3-kinase &k
Lo iea @i @ L F & (Ward et al., 1996) ; PI 3-kinase ¥ j& it #
T 54T Akt F it Akt £ 5 333 MDM2 » mTOR ~ NF-kB & § 3
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7 GSK-3B ~ FKHR ~ BAD % &+ » %%'J'l Badwmrmd £~ 3 EEHL
pt ¢k PI 3-kinase # ¥ 7= ¥ i4iF Akt- independent = ;% - # & SGK -

RACI1/CDC42 £ PKC -

FAR ¥ D AT f 4 CKls (de p27°7 2 p2 1 WAFVCIPhy 2 3,
(Graff et al., 2000)¥ GSK-3B & {21808 ¥z 3 4 o Akt ¥ 2 #- forkhead
transcription factor (FKHR-L1)##fs it & @ $#r4] CDKNIB 2 F] & & 1!

27" (Dijkers et al., 2000) ; 7= 7 # p21VA o Thr ' Eughipe v > & p21™AT!
# 4 2 PCNA 252 complex » @ i it — % #r4] DNA ig @l ; ¥ - =
i cell cycle 733 32 F »cyclinD £ cyclinE ¢ 4 %22 CDK2 &2 CDK4 % & >
®m SRt oz i i Gl phase ; @ cyclin A 22 CDK2 e’ & P ¥ 5g it ‘w2 il
i S phase » # @ Akt & it (5 ¢ ' 11 p21™" &2 CDK2 ~ CDK4 % £ @ ¥
7 p21VAT 4] CDK2 & iy 4 > 8¢ cell cycle ¢ progression (Rossig et
al., 2001) ; @ Akt #- GSK-3B #ipk it 1o » € #r4] GSK-3p % |+ - GSK-3P
#_— #& serine/threonine protein kinase £2 i § #& 3813 Mz » ~ &2 A &
w2 X H 2wz 3 4 5 B (Doble and Woodgett, 2003) » %] & GSK-3f ~
cyclin D1 kinase (Vivanco and Sawyers, 2002) - GSK-3f #- cyclin D1 #f& it
fs > € i cyclin D1 4% proteasome *# fZ4 > @ cyclin D1 3wz ix 8 ¢
G1/S phase transition #& = £ & (Diehl et al., 1998) » # /& it 0 Akt it #r 4
GSK-3B a4 > fE ok cyclin D1 & 4 34 > @ i 3 1848 w92 3T ¥ Gl phase
3| S phase ¢ progression ° d ¢t ¥ ¥ ® PI 3-kinase f-3# & mfe 3 4 1} iy
PHEEAE LR LS o @ A e Western blot F % ¢ 0 2 FIP-gts 1%
HPBMCs s 72 F ¥ L Akt & GSK-3B ehgiph it 5w £ A 3 j2hd &
LY294002 #r+# PI 3-kinase 7% {4 & » Akt FAf& 1+ eff3) g€ %% m GSK-3p
#r2 ¢ > Flpt FIP-gts 3% w € BB H # A dvei L = GSK-3p chpkpe

v e ptdaipl i Fe- HEF -
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%473t FIP-gts 3% HPBMCs A # 'w#e jck 0@ % $ > [FN-y &
WS EFEF €L F FIP-gts ek B PR 4o m Zpr 2 3 > © ¥ L4
R BT AR B2 mawT s & (Lin, 1996) o e g (TR A F Hh A
Ak B G FIP-gts » "L ¥ a2 it £ > L4 eng 8 fr € iR 0" 40 7
fe s IFN-y 3] 72 /] PR ¥ B9 1B 07 £ > 8¢ FIP-gts 5 % IL-4 A& 24 2
SRR T B RABE - ABa Sl me Bt B 2
IFN-y; ¥ ¥ $2#% FIP-gts ¢ 3 % HPBMCs & # IL-4 e 2 & ¥ 27 [FN-y 48 £

% > ot FIP-gts e A 24 cnlm®e ok # iy v Thl caiE v o

7 3 53 WP IFN-y eh4 32 p38 MAP kinase signaling pathway 7
B > Rincon ¥ + 4 4] * SB203580 #r+| p38 MAP kinase s/& 1215 » € $r
#14& 2 IFN-y 7 ¢ #r4| Th2 w®¢ # 4 IL-4 (Rincon et al., 1998) » % 2000
£ 775 3% $d o IL-12 § 75 MAPK 0+ % kinase MKK 3/6 ¢ p38 MAP
kinase 47 % ¢ & it p44/42 (ERK1/2)& &_stress-activated protein kinase/c-Jun
N-terminal kinase MAPK » # ¥ 3P A&t en T m? & Thl e ¢ [L-12
& B E 1 p38 MAPK i@ 3% B IFN-y ch 2 88 A ik o AR 38 19 4= 35 10 ]
AIF 4 BRI FIP-gts -T2 & 7 §i% i p38 MAP kinase %
ERK pathway > @ &_i%iF PI 3-kinase pathway ~ £ 3% [FN-y 2 4 > 25 ¥
- F883 FIP-gts chwb iy 2 Fev B4Edp 02 £ 45 A AN & 39 FIP-fre A &
IFN-y e 413 I > &k 9 5% % 4% 87 § 4 T FIP-foe ¢ i 8 p38 MAPK

# 4 IFN-y (Tang, 2001) -

F AR EAp O Tz + H TCR ¥ 50 PI 3-kinase /& i* PLC £7 Ras (Ward
et al.,, 1996) ; Ras ¥ #-31 4, & % kinase cascades % T 7 ERK ~ JNK
pathway - @ PLC (phospholipase C)#7 & # phospholipid = &3t 4 - ¥ i& -

# & it PKC £ { T #calcineurin/nuclear factor of activated T cells (NF-AT)
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pathway (Ohteki et al., 2000) ; ¢* *t 7= 5 48 $4p 01 » § Thl fw?e X 3] T cell
receptor-CD3 complex /& it P¥ € 34 3% 4+ F]+ NF-AT > & 3 5 & A ¥
14 R0 4o IL-2 ~ TNF-a 2 IFN-y & > @ FIP-gts 7 ¢ i8¢ F i = f& ‘w2 i
% 4 B (Hsu, 1996; Lin, 1996; Miyasaka et al., 1992) » & FIP-gts 3% %
IFN-y shZ 3 » 7 i &2 NF-AT 4424 F1& 5 M o @ NF-AT complex & d

NF-ATp £ AP-1 ‘& » NF-ATp T P i ftimie B¢ > — e fm%e 4T 45
R A i x4 ? @A ? AP-1 g% i B protein kinase C (PKC)
7 Mot BEIREY Rooney ¥ 4 :}% B i e Th2 mre @ e © 7 NF-ATp
m % £ 5 AP-1 s NF-AT complex 4 it 3% IL-4 A Flend > » )*I}u{ﬂ,ii
AP-1 (r”AP-1-less”) 77 NF-AT complex ¥}+** IL-4 promoter 1 £ 7 -
Fl M 42 % NF-ATp #.- B # & Thl ¥ Th2 cytokine # %)< common
regulatory factor » m PKC-dependent factors (4- AP-1)sn% 82 22 5 4 §_ 42

Z_w Thl & Th2 & F]1# Bk 4& (Rooney et al., 1994) -

AR %Y F I L4 % FIP-gts fljkens 5 2 Mesgidx ik
oo L F IFN-y eni® b 5 > Fpt A PR F e oo L digy
d > AP-1 eh& A > #70 F # § e99”AP-1-less” 7 NF-AT complex % 11
HeAm Hp e IL-4 cnd > 3] AP-1 ek A % 12 4 £ % Thl (L 714
B HAEL BT EFRS A AT AP-1 R RS R A LEF o FH L B
2002 & 3 3F F4p o IFN-y § 35 d 4% IRF-1 &2 IRF-2 2 5 $|= 3 | eh
IL-4 promoter + i i transcriptional reperssors ® f#r#| IL-4 ek F]1& R
(Elser et al., 2002) » f] * ¢+ IFN-y & Th2 cytokine IL-4 & v f w 4% > 1 Thl
¥r Th2 F R & THeb 29 B0 ¥ - €243 P g1

FIP-grs 1§~ Bops 15 » "% IFN-y b 5 [L-4 g frik b 5 o

i Iniguez % 4 % 1999 & cdf fdg > mAHE DL ¥ A5 Tk ™ s &

72



Jurkat T cell 2% ¥ TCR/CD3 £ PMA & i* FF ¢ € % 3 COX-2 s mRNA £
F-v 0 I 7 COX-2 evmRNA fi& it i 8 (9 Pt - ] ) ,ﬁ}ub VIR
30 b gk Iniguez & 4 325 COX-2 ¥ - i early T cell activation gene » — 4&
% & Cyclooxygenase (COX)#_& = prostaglandin # thromboxanes =7k 4 fi%
% B @ #rie PGD2-PGF2a0 % thromboxanes £ v# 2if feiF) Mo m PGI2
L3 R sy it > R 3 MY PGE2 $3v vt g e ool A X
FRsewt 383 5 il 7 3 7 g PGE2 B 5 § g Rkenie® o
GAR I O y :fFI ' # 5 243> Th2 cytokine e94 # > £ Th2 3% L F iy B
%5 (Peebles et al., 2000) » F]* §_~ 5 He2bif B SA 48 L Ef cnivr p ik o
e % Iniguez % 4 B £ che 3¢ 4pdis g2 7 COX-2 & — fFrfil &) (4t
NS398 2 Celecoxib) ¢ B i > T dm?e F it 2 5 S P EaL ek o ¢ 45
CD25 & CD71 e 3 > IL-2 ~ TNF-a ~ IFN-y enA& 4 » 3 3 & T ‘m¥e o3
4 5 gr2 ¢ %3 CD69 (an immediate early gene)sii# IR o I ¥ COX-2 $r

#1#» ¢ #r4] IL-2 promoter £2 TNF-a promoter fz#- 2 reporter gene =i
& > @ 22 NF-xB # NF-AT 7 B 5 enhancers *7 88 g 457" € <X |44
(Iniguez et al., 1999) - @ 3% if¢ 7= g2 5] HPBMCs 7= 12 FIP-gts §] 16 -]
P2 t54 iRl COX-2 ¢ IL-4 chi T 4ot 5 % FIP-grs 789 £ 76 1 T Jw
e ¥ - 3 G B F Y - BIP L P &JT FIP-gts ch% ¥ € RI1F
IL-4 2 3R Bl o f g2 *h @@L F eha > & HPBMCs § # FIP-gis 3 %
A2 COX2 2B E Bt AP Bk T i (7% otk A549 2 H1299

2«

S 3 PF 0 3 IR FIP-gts 1848 COX-2 A 4 ¥ % P & (data not shown) °

ﬁﬁkéﬁﬁﬁfﬁiﬁwm%ﬁﬂHmwﬁm%ﬁgéﬁ%ﬂPI
3-kinase pathway 4 45T 52 Fleg 4t > 4o D IFN-y 7 ;ﬁ— d PI 3-kinase/Akt
pathway #- STAT 157% it  (STAT % Signal Transducers and Activators

of Transcription) > & STAT 1 A= dimer i& » ¥ ¢ s 4p b AL Flen ik 30
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(Nguyen et al., 2001) » 7= ¥ (& d PI 3-kinase i #r % 1% i STAT 1 3 4, @1k
j= 34 & IFN-y &_# monocyte i& {7 adhesion (Navarro et al., 2003) - 8@ & #
3¢ g o FIP-gts €.3% 18 PI 3-kinase 4 45 IFN-y s & 4 - £ 2003 & p
¢ Yoneda ¥ 4 45 1 NK cells &2 fractalkine (- & chemokines) 7 §
% 1§ PI 3-Kinase {r protein tyrosine kinases F* &g 3 4 IFN-y 74 38 (Yoneda
et al., 2003) - iz i7" % 5= PI 3-kinase ¥ IFN-y 2. B erfp 3 B ik 5 %7 »

WEAM A FZ AT R G w AR E R

- A2 IFN-y ehio¥¢ 5 NK cell ~ macrophage ~ dendritic cells %

e

Th cells > 3 7 i&— # 35 F FIP-gts i % &0 target cell » ¥ ¥ ¢ dvx § fieen
mitogen ¢ i% i T cell receptor (TCR) 7% i T im¥ (Ohtsuka et al., 1996) > #=
< PEEK FIP-gts 3% $imie B 4 21 @ mie ok ik chimie &t £ T e o

Flpb i * Bk A Ak SL MACS ¥ enf & E 2 0 #%-HPBMCs § ® B cells»
monocyte ~NK cells ~dendritic cells~early erythroid cells - platelets £ basophils
g Ee 0 T B LT e ina (B "2 T %% >pan T cells ) o &
A7 dm v E 8 pF > 3 R pan T cells 7% § 5 ¥ FIP-gts 1]k A& o3 4o @ 3 4c
S #pep £t s A3k 2 ] HPBMCs - & > % 2 X 10° cells/ml &
HPBMCs 7 2 pg/ml FIP-gts g2 48 | P {6 > S phase ¥ i 23.79% > #A @ 4
o enflgeis i T > 1 X 10° cells/ml 9 pan T cells ¢ S phase ¥ 3 ¢ T 10.83
% > d - £20 5 f total HPBMCs § ¥ T Mm% a0t 5.5 1k 50 % @ #&cx &2
AR T wre B4 & chfEcnim®e pF > ot L #iceipan T cells 7 £ 5] 2
# HPBMCs sk » e frf imie i 4 ok 75 2 |- 25 a3 LZ-8
AR Y o *H-Thymidine incorporation =+ ;% i jp] LZ-8 2% % MNC
( human peripheral mononuclear cells) 'm?z 3 2 F % ¢ > % #2 sheep
erythrocytes 75 = rosetting 7 T # ¥ ZE 12 aminoethylisothiouronium bromide

AHEI RGSE S r LZ-8 0 RIS R DI 4 2% 0 dip] LZ-8 # ¥ MNC
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fnre ¥ 4 %R 5 monocyte (1% (van der Hem et al,, 1995) o @ 2% iF &
MACS 4~ #tiE 4% ¢ > 7* ¥ monocyte 2 ‘,fﬂ_ ) 32 ¥ A 43E = pan Tells 2 S

Hp P OB e R 2 — o

gL et “,f 702 Thl & frd] Th2 & 22 ¢t > 5 3R %—#F, 41> Mycobacterium
(SRP299) 7 ¥ Frf| B a5 XL & ph > & & 4 T L& Mycobacterium I 1
OVA 57t » A 45 B9 im % & 4 'm% jrd 155 W+ 1] SRP299 732
3 3 4c Thl cytokine % I (& 4% IFN-y ~ IL-2 ~ IL-12) > @ Th2 cytokine
e I (& 35 IL-4~IL-5IL-10)grakdrd] > 1% 35 § % enfadlifie & Flow

cytometry & & 4 F S A 4716 F Mo {1 SRP299 {5 ¢ 2B A 4 - ALk
% - {£:91CD4 CD45RB™ c728 & £ T 'm# (regulartory T cellc) % 3¢ I+ § i

FAOT S - Meandrd| F RAF B IL-10 2 transforming growth

factor-f (TGF-B) #7134 33 ¢ (Zuany-Amorim et al., 2002) -

R fPan T cells ® > ed® U0126 070 w4 LY294002 € ic § »cfr4] S
phase #9344 > & 2 p| & IFN-y p& 7 5 2|t 7 LY294002 2_ “F > U0126 » 7
Frd4] IFN-y & 4 eni®* o iyl § Fldr4] 7 cell proliferation i ‘wm?e Hcp %
Moy Rl 2 IFN-y & » " i o gt 2b 5 ABehE > 3 #te » U026 2% &
PD98059 iz = & MEK 1% — {3r4]# {5 » & HPBMCs ¥ FIP-gts 3£ % 2

4 hIL-4 F @ F B e crdBF > L BL D FE - KR E ¢ T B4 o

4 4

i

g T Mm% chid i § & co-stimulatory 4 + #2 TCR/CD3
complex % & »i&m 518 3F 53 4 @if » @ 3% % transcription factors (4r
NF-kB 2 NF-AT){-i# i& ~ %7 8 5 4 H Flend 3B > 4o IL-2 ~ TNF-a %
IFN-y » Girdlestone % A 30 » % $Fik ¥ ;% T ik = 3k & Jurkat cells % ¥
phorbol dibutyrate ¥2 PHA fjcts 2 |- B[ pF > ¢ F 1 75 STAT 1 >
DNA-binding factor » % 4c » cyclosporin A Fr#4]|dv & = pF » yt STAT 1
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factor € PP B 0 A F FASESI LI B9 A 1S 0 g A R9
#2¢ € 7% it STAT 1 factor - F]¢* » T lymphocyte populations % 3| phorbol
dibutyrate ¥2 PHA 1 > 8¢ IFN-y & & e 422 & 2 0 [FN-y % ¢ /& 1t
STAT1- %]} Jurkat cells ¥2 IFN-y k¢ i% f&>% autocrine loop » » %{% €
A4 IFN-y ~ ¢ % 3| IFN=y flgcm & v > 2@ (if & hdf 45 9 Thl fme
it 2 &1 STAT 1 7 IFN-y receptor chain > ]t i7" & mononuclear cell
cultures ¥ # =% IFN-y fljEm & i thim (X7 it 2 & & [FN-y hm? 7

(Girdlestone and Wing, 1996) -

7JB= 4% Dermatophagoides pteronyssinus £_%J=7 ¥ L erlhsp » ik
L E O F R RSB AR e A G ARy PR e f X
(rhinitis) ~ # =4 (bronchial asthma) ~ /&7 (eczema)® - ATRAF L ¢ 45 )

?&%ﬁﬁ@{%&ﬁiﬁﬁﬁﬁﬁ’;%ﬁAﬁ@%ﬁ@%iﬁﬁﬂﬂ

<+ (Kuehr et al., 1995) © § 3% % # 3 4753 RA LR B AR 51 A8 505 s s
1 VL «‘fp VREIREAT R E o e fravsdt > ¥ s B CD23 A

F (MAEHIgE £48) > » CD23 ¢037+33~25k Da ¥ fx £ 3 e B
wnve 4 B 40 IgE 4 & s b Tt € % AR g ehd 4 (Hewitt et al.,
1995) e @ o @A A ok P A YT R ITH A B R FLEBFE BT e
< IR AT Th2 4> E 1% i é‘ﬁDerpIfrDerpH@f?ﬁ?P%:}ﬁ,&%?Lﬁ_
h T 'mee &8 » I H etk 5 Th2 3] (Yssel etal., 1992) » Fpb 2 i &
MzﬁFEgmB4wﬂﬂﬁiﬁﬁ@ﬁMﬁ’AFQﬁﬁ%Fmgmzﬁ
VRIS IRAT R R AT B o] RPN R F s Thl o &R F 4

A2 Th2 F a3 Racemse sk o

A2 L AP A ch Der p RATH PN E_ R B et 1996 E

#7735 (Yu et al., 1996) » # CFA (Complete Freund’s Adjuvant)¥? 40 pg
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Derpl st 158 & 50 il 1 & T 2 b o | B A = » 5% 14 % 21514 50 pul
11 Der p (1 mg/ml)i3 i vf 75 R A0 °f §5 16 19 30 A 4838 (T P% § ol A Jf’-’r\f‘%]’ iFd
MIRent b > FIRT AR A e 24 )RR EXEFI B0 o TEE
R T total IgE = 2. {6 3 4% ¥4 IV ¥ $ 8 F 25 4= Complete Freund’s
Adjuvant {4 * i FF p LK B I A 14 CFA ¢ £EH
inducible nitric oxide synthase (NOS2)m 48 p il % & J& (Kahn et al.,
2001) » F]pt 2% i - A 4% = Aluminum hydroxide & % PRV /3 & > T ¥ H
¥ — KL ETIEATR B2 vE 5 challenge ch= FH R 4 BATR TR
F 39 X A BHEACR 0 % 15 X $4 {7 75 challenge 5 4v b AT H
SREATR 5 Derp 48 %0 FBd > TP BEAT R S 5 1 mg 2 Derp 42 -
v ;% £ Aluminum hydroxide ;& = 600 pl > E&T R K€ R adF 2 ¥ 5 50

ng °

A RIRATHSG P oHsu & 4 3 I Balb/c /| &L Vi1 84— A Der p
V #¢ Aluminum hydroxide® ¥ % 21 X (¢ » Derp V ¢ 51:13* [iE e ]
A IR L F E X F ¥ A& F Jk(Airway Hyperresponsiveness, AHR)
(Hseu, 1996) - Lee % A f1* Derp I :a7 /R > 14 Pertussis toxin i 5 =8| >
%5 CSTBL/6 | B= X L ¥ritst > & X B - & > ] RaiF ¢ Der
p I -specific IgE + = » & 4 ] &3 » Derpl 15 € 51425 305 L & & (Lee
etal,1999)c @ 5 % L E T iz ZaduaLéh= % P H D ad 5 ol ¢ R
* RB-L%i8 TR Der pIl 347 Balb/c /| B (Lin, 2001)> &% 0 % 2 % 24 =
Apii st 30 ug Derp Il ff 14 4mg 5 54 > T &% 3133 X ek e g g » 3
o B3 Der pIl ¢ f% 31 % 12 ELISA @R ¢ total IgE &
Der p-specific IgE & 3 3 4v » ¥ ¥ # 38 [L-4 mRNA % R & NS
Der pI 2Rl &/ KA §F g8 A F & (AHR)FF » & -] &% » 50 mg/ml

methacholine F¥ 3 $# % 5 Penh (enhanced pause)iz » &7 4 R TR
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e gy B RBRTLI kPR T ARG T e BRI iR o A

S K A B2 RIE L Reh AHR F 0 A ARB RS ¥ in

R - AR e

T FABRE AR 0 - R R e 4 B0 B i s OVA
(ovalbumin)# 12 aluminum hydroxide - 7R ¥ & 7 IgE P &g 4c {8 12 % ¢
™1 aerosolized OVA i£ {7 challenge » challenge & 4 I/ 8 -] % A ¥ #522 1¥:F
s PR R IRehfeE oA 5 B4 0 = B ke 58 bronchoalveolar lavage
(BAL) fluid ® = @2 3] % i ; challenge 24 |- p*{s » ¥ S ¢ mpg fa sk oA
FU o @ gt PF A% IR b perivascular 2 peribronchial F 3 v ﬁ’x PEREE '

% % ; @ challenge 48 /| F¥{¢ % BAL fluid # .3 & m*’%’ fetrsk > 54 BAL
e 3 e i 80% (Kung et al., 1994) o d pt 7 it OVA Rag/] B >
7F glAe | B Ak i 0 A WA w ¢ RF OVA-specific IgE 3

dvo Ty BLERT| IS E V*f&ﬂlﬁmﬁ*ﬁ F ¥4 & & (Mizuki et al., 2001) o

BRATS F0 o F BT B R Y RILI  fR
K

e

B XA AP A B A SR ATE b

—i
4
V)|
3.
-
)
|l
b
N
E-)
W
¥
o
ED
-

R AT evg 75 challenge 22 T 0 3 P AE i

F Iﬁ’ﬂiﬁt = fj&'»{“ﬁ' S AR R X AR o ¥ Der p

G R o o PR B ﬁﬂ%’ﬁ-‘é'mﬁf“ﬂ’ﬁ BFH 4 o b B Fy
DerpTl 100 357> 3% ¢ 2305 1§ BAL /& ¢ shtatol IgE 7 & 7 & & 3 4v >
@ basophils d 1.2 %3 4r 5] 3.4 % » "g ¥4 9 0.4 & 2.0 pg 7 FIP-gts

EBE T 2.6 %% 1.8 % d 3t 2 IgE 5 B2 % — A3 AcF &P omast cells
fv basophils #iF4p % £ &k ¢ > H iAo ¥ € £ IgE chF MEPLE

(FceR))» 2B IgE R &t gt »em Fhag i iy &
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ks IL-4 8¢ B fwmPe 2 4 { % e IgE (Wedemeyer and Galli, 2000) > F]#* &
:2E B Der pll g 39 KA B {8 » I A s /& ¢ e7basophils 2 BAL
PenIgE W g W Av R A F L Derpll g 30 cRIRATATE 20 L % H

Der p 42 30 P2 & 4% > A m 5 PR 4 &2 BLE T eosinophils e7%F ¥ 3
fvo 52003 E 3 4 $dp I S E - X OVA AT 14 % £ > 12 OVA-challenged
24 % 48 | {5 0 L% BAL ¢ RNA thi 8 2RI in 868 chph i ) %
£ RE %ﬂ@Em%“ﬁ EF g AR e vy fR Lk b
Ao PR ARATS ® 14~ 24 ® ¥4 = =t challenge (Jan et al., 2003) -

@ AR R0 B challenge - K0 R 3FFI G ok AR B KR 2

13

P9 eosinophils 733 4v > @ basophils £ 3 L4~ Hp AT F s B Flt
— = challenge T # R 11 o ¥ - 3 5 A H 8 SRAH Y > RATERLLY
14-21 = 3 0¥ 3 £ 3% 31 = 4 challenge :§45c/h > @ A PRI EF 12 X (K
A ) AF TN RATHFEAE ) RPN AL iR & - HIgE 7 4
% 7 @ s g % - = challenge #5-3% » 7 & ¢ IgE 4c } 7 &_#hchallenge »
TSI B AR e AT R E D AP e BB ARG
HE RYGHGTE it v R 3048 0 73 FE N AT

7% % 30 ~ 48 (Jan et al., 2003) > 14 F & 3F E N P b RATE P 5502 5

#.%& 3| Der p-specific IgE #i 4t 2 2 Der p 3 % 2_ eosinophilia ek F] o

BE AR BAR RATHGV IR BB I A R ) R 8AF o L ARDE RS

’E_Derpﬁl}é _,-B",.*ifif(/'%’; \‘E\‘ﬂ—\i ‘E' }W De}”lelzgi’(ﬁJ{”5  , Léb?

o

FILRATES ] BiFF A g ¢ hneutrophils vt Bt R EH 40 T 16 % 9.6
%Yo — 4@ = o hAH L g X F w2 £ L neutrophils: ¥ 5 & I
HE N Rz o kg F F] HE I3 8 Der p {5 £ ‘Eﬁfg%‘%‘é ;% ® neutrophils

S R SER RS N
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BU ok A T A Ak & FIP-gfs (5 ] ELHCAS 0L g, S p B 15 T R

3

BB G 15 BRSO SR B 4 1 4 13 % (P<0.05)> d 4 $iip] FIP-gfs
T g S AsFLpH FARM T IRRBE R L B0 o B H ezl ) &
B omd M PR 2 FlP-grs # e A S5k i B 230 8 ] BW
‘w? 7 I IFN-y (Hsu, 1996) » ]yt i&— H Rl & 4k & {& ] B ;57 IFN-y &5
FROB R PRS- FIP-grs 6] 87 2 IFN-y 5 B0 2802 3
PP BE 3L 4o ef5-2) (data not show) » 2 5 ABHE_» F ¥4k & FIP-gts 15 /] B
R e BBt B S8 S FIP-gts flgcts o IFN-y end P v H R e
(463.8 pg/ml) & “3F % 7 5 81.9 pg/ml > @ & 4k & i FIP-gts i€ 14 Der p 4=
v AT | BN e A s IFN-y frve ¥R e s - & (1100.7
pg/ml) > 4p e A5 A & IL-4 PFA v IR 0 ig N 3F 7] 5 548 Der p R
arts e BEEPN LA F Kkt Th2 B %> © &_Derp #e kv %% 7 Th2

EF BT AEE L BEAASITLRY 29 1 Ik 5] total IgE R (B

g
A
=
7=

T pc® Th2 chzk3 2™ > £ 3 4oig FIP-gts &3 &% a0 i
Flg o 1 A AEse T enA P FIP-grs .73 % 5 24 Th2 & Thl @ >
T fre §_p (o im FAR 3 iRAE 0 Aot ¥ 3= FIP-gts % AT 0k Sﬁ‘fﬂiﬁ)}%m

T EM

OO REACILA RO e © G F § T AR B4R & FIP-gis X
ik B AP LZ-8 > h3F 5 AR A B AR TP iE ik d o b Kino ¥ 4 eh
SRR s B R L TSR S b2 i F v (BSA) i F
% 17 % #°%1 5+ BSA %% CFW £ Bl3ldzigacir i > 7 ot 8 F >
# ¥ 8- X LZ-8> 7 P A drd]d BSA #1514 2 > B M iEack (Systemic
Anaphylaxis Reaction)!4 2 Arthus reaction(Kino et al., 1989) > %1 LZ-8
P 23 £ Frd)i 4 (immuno-suppressive activity) ; B & 3 B B

o R st LZ-8 {5 0 € 1€ 4 hepatitis B surface antigen (HBs Ag) e
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[ BB A 4 i HBs Ag #u8E > 83.3-96.8% 0 imfA A L drdlae 40 2 3F
VUM LZ-8 i IEdpE Uk B - 2 k¥ (antigen-specific antibody)

e75 % > @ [# 1k systemic anaphylaxis £ Arthus reactions =7+ 2 (Kino et al.,

1991)° % 1990 & > Kino & A 7= | # ztis Bi.]i—}%fj'\)?; (NOD)-| & 483t LZ-8
T E- A (L & x;ﬁﬁiﬂg])fﬁﬁ\;}%mi Frd| sz ﬁb,fﬁ%%gﬁ%ﬁ%u %

pRLA D BLERN AN G F B w5 RPN R F LG

B

FORATEEER o g S g IR 2LT B M AR | BL(NOD mice) e G UL L B
= =% LZ-8 {¢ » ¥ [# it insulitis > T % 3| B &0 insulin producing cells et
PAITEF > e R Dk p oA 9LJ£#)§,=/T\/]§3 7 4 (Kino et al., 1990) » #X @
BgRR L ] BT 42 P F i R R Y 11 mmol/l & Ak ik
& 24 fAR R RIS AR 4 5B prsg4e 2 70%% 60% © 11
* 45 T imte T ¥ - % 4F3 LZ-8 & NOD | Eenie ¥ 4] » 3 Mkm

LZ-8 ¢ 3 4 L3T4'/Lyt-2+<* ] (Kino et al., 1990) -

AT RS o I AR T 9 (% % A Ganoderma
lucidium » 1Z-8 & &_Ganoderma tsugae » 1 FIP-gts) cnd. F 3 &5 i @
TN ER LA 0 e IR Ry BT e &SP ARK S chil AT
M ;;];«, » MR F SRR LB B pf‘a 4o s M 2 g (Systemic Lupus
Erythematosus, SLE) ~ #f b &+ Rk & % (Rheumatoid arthritis, RA) » 2 %_d

=+ “731422 B 4o AIDS ~ RSV (Respiratory syncytial virus) ©
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A

BamH1 EcoR1

== |FIP-gts|

20 ft
15 —\ |
Amp o
5mM GSH
pGEX-4T-1 10 |
5
N R T I
pBR322 ori 1 1M1 21 31 41
Fraction Number (3.00min/ tube)
C
M 1 2 3 4 5
“" .
97 kDa—»
0 B
45 kDa—¥»| o —r
—— — <4+— reGST-gts
-
30 kDa—» —— <4— GST
—
20.1 kDa—»
e e |€—  reFIP-gis
143 kDa—> " S

Fig. 1. Construction of the expression plasmid pGEX-FIP-gts and purified

recombinant FIP-g#s. (A) The gene map of pGEX4T-1 plasmid in BL-21. (B)

The fusion protein was

purified by affinity chromatograph with a

glutathione-Sepharose 4 Fast Flow column. (C) SDS-PAGE analysis of the

fusion protein and purified reFIP-gts.
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FIP-gts Oug FIP-gts 0.5ug FIP-gts 1.0ug
3 i 3 3
- _—60h
= 48N
o %_TN“ ~_36h ~
DMNA content DNA content DNA content
FIP-gts 2.0ug FIP-gts 4.0ug PHA 10ug
3 3 3
—60h ~60h
4N B
DNA content DNA content DNA content
B
FIP-gts PHA
Time
Opug  0S5pg  lpug 2ug 4 ug 10 pg
24hr 9238  90.85  90.63  90.23 8125  85.12
Gl phase 36hr 9401 89.70 8519 77.16 65.68  72.64
(%) 48 hr 94.77 79.58 73.25 65.57 63.78 65.48
60 hr 94.28 74.62 66.66 62.45 59.54 -
24 hr 2.20 2.27 1.59 2.20 5.81 3.08
S phase 36 hr 1.60 4.95 8.03 16.95 27.94 17.24
(%) 48 hr 2.60 11.94 17.67 23.79 22.97 20.29
60 hr 1.88 14.66 22.07 26.35 26.57 --
24 hr 542 6.88 7.79 7.57 12.93 11.80
G2/M phase 36 hr 4.40 5.35 6.78 5.89 6.58 10.12
(%) 48 hr 2.62 8.48 9.08 10.64 13.25 14.23
60 hr 3.84 10.71 11.27 11.20 13.88 --

Fig. 2. Different dose and time course of effect of FIP-gzs on cell cycle

progression in HPBMC:s. Cells were resuspended in 5% RPMI-1640 medium

at 2 X 10° cells/ml. PHA (10 pg/ml) was positive control. (A) Cells were

detected by Flow cytometer and acquired by Cellquest. (B) Acquisition were

analyzed and quantified by ModFit LT 3.0.
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Control 2ug FIP-gts DMSO / 2ug FIP-gts
3 3 3
S = —20h 72h
A anh G ~48h “48h
2N D 2N '4;4*- 24 N T e adh
DNA content DMA content DMA content
SB203580 / 2ug FIP-gts LY294002 / 2pg FIP-gts U0126 / 2ug FIP-gts
3 g g
: : :
y 72;) -?2h0 72h
i 48h 48h — 48h
N ™o N T —a4n 2N e
DMNA content DNA content DNA content
B
FIP-gts Pre-treat with inhibitors / 2 pg FIP-gts
Time Control
(2 pg) DMSO SB203580 LY294002 UO0126
24hr 9238 90.23 92.22 92.12 90.27 92.41
G1 phase
%) 48 hr 9477 65.57 74.31 73.14 88.19 77.17
72hr 9480 52.60 66.08 81.09 79.55 70.28
24 hr 2.20 2.20 1.79 1.34 2.54 1.41
S phase N
%) 48 hr 2.60 23.79 19.36 18.17 9.30 14.75
72 hr 3.11 38.50 27.06 13.13 12.78 18.63
24 h 542 7.57 6.00 6.54 7.19 6.16
G2/M phase !
(%) 48 hr 2.62 10.64 6.33 8.69 2.51 8.08
72 hr 2.10 11.00 6.86 5.78 7.67 11.09

Fig. 3. Various types of inhibitors effect on FIP-gfs-induced cell

proliferation.

HPBMCs were resuspended in 5% RPMI-1640 medium at 2 X

10° cells/ml then pre-treat with various types of inhibitors for 1 hour, following

stimulated by 2 pug/ml FIP-gts for 24, 48 and 72 hours. (A) Cells were detected

by Flow cytometer and acquired by Cellquest. (B) Acquisition were analyzed

and quantified by ModFit LT 3.0.
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6000[
= 5000/
£
g 4000[
3000
£
= 2000|
1000
0
FIP-gts (1 g/ml) 0 0.5 1 2 4 -
PHA (1 g/ml) - - - - - 10
IFN- 7 (pg/ml)
B 24h <50 1256 2631 2856 3226 1696
B 36h <50 2621 3336 3566 3901 2271
U 48h <50 3241 3541 3901 4486 3056
U 60h <50 3636 4221 4281 4736 3951
B 72h <50 3871 4361 4766 4236 4291

Fig. 4. FIP-gts stimulated IFN-y production in HPBMC. Cells were
resuspended in 5% RPMI-1640 medium at 4 X 10° cells/ml. PHA (10 pg/ml)

was positive control. Culture supernatant fluids were assayed by ELISA and

results expressed as pg/ml.

86



700 T
600 |
500 |
400 |
300 |
200 |
100 T
0

IL-4 (pg/ml)

FIP-gts (£ g/ml) 0 0.5 1 2 4 -
PHA (¢ g/ml) - - - - - 10

IL-4 (pg/ml)

24h 35 93 266 411 498 592

36h 24 146 181 436 502 408
48h 21 124 159 292 371 319
60h 26 58 113 195 320 191

72h 64 62 82 128 190 148

HE O O ®EB O

Fig. 5. FIP-gts stimulated IL-4 production in HPBMC. Cells were
resuspended in 5% RPMI-1640 medium at 4 X 10° cells/ml. PHA (10 pg/ml)
was positive control. Culture supernatant fluids were assayed by ELISA and

results expressed as pg/ml.
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w

FIP-gts Oug FIP-gts 0.5ug FIP-gts 1.0ug
2 2 2 2
B E E E
3 -1 3
L2 ~non T cell £ £ £ c
8 < T £ ~72h § “72h
| ~pan T cell L L L/
o L T S 48 - T 4gh
- W <L/ i, N Ly
I S ol PEMC 4N -24h AN -24h AN T—24h
Anti-CD3-FITC DNA content DNA content DNA content
FIP-gts 2.0ug FIP-gts 4.0ug PHA 10ug
3 3 3
£ E E
2 H 2 3
S 72h & ~72h 8 ’ 72h
7 “48h ; "48h k ~48h
N L 2N — N
P74 AN 24n N2
DNA content DNA content DNA content

C
FIP-gts PHA
Time

Opug  0S5pg  lug 2ug 4 ug 10 ug
24 hr 97.74  95.75 93.96 91.56  88.38 85.47
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Fig. 6. Different dose and time course of effect of FIP-gzs on cell cycle
progression in pan T cells. (A) Total PBMC isolated by MACS magnetic
separation column were labeled anti-CD3-FITC, and examined the purity by
Flow cytometer. Pan T cells were resuspended in 5% RPMI-1640 medium at 1
X 10° cells/ml. (B) Cells were detected by Flow cytometer and acquired by

Cellquest. (C) Acquisition were analyzed and quantified by ModFit LT 3.0.
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Fig. 7. Various types of inhibitors effect on FIP-gfs-induced cell
proliferation. Pan T cells were resuspended at 1 X 10° cells/ml in 5%
RPMI-1640 medium then pre-treat with various types of inhibitors for 1 hour,
following stimulated by 2 pg/ml FIP-gzts for 24, 48 and 72 hours. (A) Cells
were detected by Flow cytometer and acquired by Cellquest. (B) Acquisition

were analyzed and quantified by ModFit LT 3.0.
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Fig. 8. Production of IFN-y stimulated by FIP-g#s in pan T cells.
Cells were resuspended in 5% RPMI-1640 medium at 1 X 10° cells/ml. PHA
(10 pg/ml) was positive control. Culture supernatant fluids were assayed by

ELISA and results expressed as pg/ml.
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Fig. 9. Various type of inhibitors effect on the FIP-gzs-induced IFN-y
secretion in HPBMCs. Cells (4 X10° cells/ml) were pre-treated with various
type of inhibitors for 1 hour then stimulated by 2 pg/ml FIP-g#s for 24, 48 and

72 hours.
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Fig. 10. Different dose of LY294002 effect on FIP-gfs-induced IFN-y
secretion in HPBMCs. Cells (4 X10° cells/ml) were pre-treated with indicated

dose of LY 294002 for 1 hour then stimulated by 2 pg/ml FIP-gts for 48 hours.
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Fig. 11. Various type of inhibitors effect on FIP-gzs-induced IL-4
secretion in HPBMCs. Cells (4 X10° cells/ml) were pre-treated with various
type of inhibitors for 1 hour then stimulated by 2 pg/ml FIP-g#s for 24, 48 and

72 hours.
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Fig. 12. Various type of inhibitors effect on FIP-gfs-induced IFN-y

secretion in pan T cells. Cells (1 X10° cells/ml) were pre-treated with various

type of inhibitors for 1 hour then stimulated by 2 pg/ml FIP-gts for 24, 48 and

72 hours.
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Fig. 13. Akt, a downstream effector of PI 3-kinase, activated by FIP-g#s in
HPBMCs. Cells (1 X10" cells/ml) were treated with FIP-gts (2 pg/ml) for
various time intervals as indicated. Cell lysates with equal amounts of proteins
were subjected to Western blot with anti-phospho-Akt antibody. (LY,

LY294002, PI 3-kinase inhibitor)
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Fig. 14. GSK-3p, a downstream effecter of Akt, was phosphorylated by
FIP-gts in HPBMCs. Cells (1 X107 cells/ml) were treated with FIP-gts (2
ng/ml) for various time intervals as indicated. Cell lysates with equal amounts

of proteins were subjected to Western blot with anti-phospho-GSK-3f3

antibody.
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Fig. 15. Activation of p38 MAPK by FIP-gts in HPBMCs. Cells (1 X10’
cells/ml) were treated with FIP-gts (2 pug/ml) for various time intervals as
indicated. Cell lysates with equal amounts of proteins were subjected to
Western blot with anti-phospho-p38 antibody. (SB, SB203580, p38 MAP

kinase inhibitor)

97



FIP-gts(min) 0 1 5 10 20 60 60

Inhibitor - - - - - - Uo0126

-l s a» s == <4— ERK

e e e ww W  4— [-actin

FIP-gts(ug) 0 05 1 2 4

— - — <+— ERK

"Terereree <+ [(-actin

Fig. 16. Activation of ERK1/2 by FIP-g#s in HPBMCs.

(A) Cells (1 X107 cells/ml) were treated with FIP-gzs (2 pg/ml) for various time
intervals as indicated. (B) Different dose of FIP-gts stimulated for 10 min in
HPBMCs. Cell lysates with equal amounts of proteins were subjected to

Western blot with anti-phospho-ERK antibody. (U0126, MEK inhibitor)
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Fig. 17. Increased expression of COX-2 by FIP-g#s in HPBMCs.

(A)Cells (4 X 10° cells/ml) were treated with Der p crude protein from native
Der p of various dose as indicated present or absent of 2 pg/ml FIP-gzs for 16
hours. (B)Different dose of FIP-gts stimulated for 16 hours. Cell lysates with
equal amounts of proteins were subjected to Western blot with monoclonal

anti-COX-2 antibody.
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Fig. 18. Production of IL-4 by Der p in HPBMCs. Cells (4 X 10° cells/ml)

were treated with Der p crude protein from native Der p of various dose as

indicated present or absent of 2 pg/ml FIP-gts for 16 hours. Culture medium

were assayed by ELISA and results expressed as pg/ml.
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Fig. 19. Preparation of Der p crude protein extract.

Transfer Der p. fluid to Mix well

|

a glass centrifuge tube (vortex)
and add 4 ml ether.
pln[3000rpm)

L

for Sminat4 C

> Remuve the crude

protein fluid to new
tube with care to
avoid interface.
Freeze in-80C Dross of Der p.

Crude protein

Ether

extracts (0.05 g) of Dermatophagoides pteronyssinus in 2 ml PBS,

extracted the soluble crude protein with 4 ml ether. The freeze-dried Der p

crude protein powder was dissolved in ddH,0, after Bio-Rad quantification, the

Der p crude protein we extracted was about 0.018 gram.
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Fig. 20. Construction of the expression plasmid pGEX-Der pII in BL-21
and purified the reDer pIlii;. (A)The gene mapping of pGEX 4T-1
containing Der p Il coding region 1-129 amino acid. (B)Electrophoresis of
pGEX 4T-1 Der pII |15 ligation products digested by BamHI and EcoRI in
1.5% agarose gel. Lane M: 100 bp DNA marker; lane 1: pGEX-Der p1II ;.19
ligation product; lane 2: product digested by restriction enzyme. (C)The fusion
protein was purified by affinity chromatograph with a glutathione-Sepharose 4

Fast Flow column. (D) SDS-PAGE analysis of the fusion protein and purified

reDerp 1T 1-129-
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Fig. 21. The sprayer of Der p crude extract and reDer p Il |_129.

In order to induced airway hypersensitivity in Balb/c mice in a nature exposure
manner, we designed a spraying system could provided a constant amount of
Der p protein solution to sensitized mice in the plastic chamber at a fixed time

interval.
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Fig. 22. The morphology of various white blood cells in Balb/c mice
peripheral blood. Total blood smear was manufactured immediately when
scarifying Balb/c mice. Using Liu A and Liu B solution stained the WBCs. (A)

Neutrophil, (B)Eosinophil, (C)Lymphocyte and (D)Monocyte.
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Fig. 23. The differential leucocyte counting (DLC) of Balb/c mice sensitized
with native Der p crude protein extract. Assessing leukocytes in Der p crude
extract sensitized mice by the relative numbers of the various WBCs in the
peripheral blood with qualitative evaluation of the morphology. The
morphologic identification of a consecutive series of WBCs, by eye, results in a
differential count, in which the relative number of each cell is expressed as a
percentage.
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Fig. 24. Measured IFN-y in Der p-sensitized Balb/c mice splenocyte
re-stimulated with FIP-gts or Der p extract. Isolated the splenocyte of
sensitized mice and cultured in 5% RPMI-1640 medium at 6 X 10° cells/ml,
then re-stimulated with 10 pg/ml Der p or 2 pg/ml FIP-gts. Supernatants were

harvested after 48 hours in culture and analyzed for IFN-y production.
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Fig. 25. Measured IL-4 in Der p-sensitized Balb/c mice splenocyte
re-stimulated with FIP-g¢s or Der p extract. Isolated the splenocyte of
sensitized mice and cultured in 5% RPMI-1640 medium at 6 X 10° cells/ml,
then re-stimulated with 10 pg/ml Der p or 2 pg/ml FIP-gts. Supernatants were

harvested after 48 hours in culture and analyzed for IL-4 production.
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Fig. 26. The differential leucocyte counting (DLC) of Balb/c mice sensitized

by recombinant Der p Il {159 protein. Assessing leukocytes in reDer p I 1129

sensitized mice by the relative numbers of the various WBCs in the peripheral

blood with qualitative evaluation of the morphology. The morphologic

identification of a consecutive series of WBCs, by eye, results in a differential

count, in which the relative number of each cell is expressed as a percentage.
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Fig. 27. The production of total IgE in reDer p]Il i 0-sensitized mice.
After sensitized and challenged with reDer pIlii,, Balb/c mice were
sacrificed. The trachea was cannulated and the bronchoalveolar lavage (BAL)
fluid was collected by injected 0.8 ml PBS three times into the lung. Total IgE

were assessed using ELISA kit (Pharmingen) and results expressed as ng/ml.
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Fig. 28. The increasing body weight of Balb/c mice feed with FIP-gzs. After
fed Balb/c mice on FIP-gts for two weeks, we measured the body weight for

each group. (* p<0.05, student T test )
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