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Clinical characterization, immune mechanisms, allergen cloning and
identification of Forcipomyia taiwana (biting midge) allergy
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b A EE(E Al i) R - AR AN (1-1.5 mm) s e 5 f R L
AT TR SR LY R A pee 2 RS AR A P IY
60% % A | ZdxrTre e Bog S 2axrTe A 4 AR B2 ) Rk
PTRLEACE A BTRR A D2 TR B TR LR A R
S MR RR RO )W B R T 12 3 24 ) RIS A RIR 2
IR/ R ISR W ) o RO - ET R\ SR YW R & Eia
Hig? 2 @ R FBAFE - APy A LS 2 A gh -
B0 L BENEATF R A - L ER R E A S HEA
BT o AP ) ZdxeTee 2 > WA K L IgE 84 2 A%
F s, ® 22-~24-~ 3536- &2 64-kDaz 30 F 5 1 &2 ik -
APy FRALAER Y EEEREBAFF B2 2L E L

F+ o Thl LB F B2ZFAFHEFZEZAILAEF B2 52 0 v

A R 3 7 TS 19
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WA EATF & Bt Thl swmve B F s
o A BB AR BT A B o Fev RS I ELD

(protease-activated pathway) ¥ it » $-27 5 4407 v 3B AT LB F
foo 2 AZAPIL o F# = 5 440052 cDNA A FIE - 3 0L p;
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Fort2 & — 4 4fg F E2  E = E A 3 pET30 & pQE30 48 & 1
E.coli 23 A MT 2 HitH & wifach 3o F o P as 4R
I i - 24kDa gk & € 2iE 57k (rFort 1.0101)% - 36kDa € ‘e i
a7 (tFort2.0101) » rFort 1.0101 ¥ 67.8%17}35,% IgE * &= rFor
t2.0101 & 75%2 s 7 F J, 3270 ¢ L R @R RZ T % o rFort
1.0101 £ % % madx 2z serine/threonine protein kinase F 65.3%2 & 71|
Ap i@ rFort 2.0101 5 7128 3 % sadx 2. eukaryotic translation
initiation factor 3 subunit 5 77.9%2_ 5 F|4p 024k o BEZR /] B TR
BALLG S LE D EE TR TR B VAL R i
BV R R RAEEELATL . g iR
Zojpfp g e AN PEE A B S AR 3 & AT R, rFor t 1.0101
Z rFort2.0101 » # ¥ izt & it 2. 5800 E Bt h - X7 i
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Forcipomyia taiwana is a tiny (1-1.5 mm) blood-sucking midge that is
distributed island-wide in urban and suburban Taiwan as well as in
southern China. Our study aimed to elucidate the clinical characteristics
and immune mechanisms of F. taiwana allergy in addition to identify and
clone the major F. taiwana allergens. Our study revealed that about
60% of the subjects develop hypersensitivity reactions to Forcipomyia
taiwana bites. There are two types of reactions after bites: 1) immediate
reaction: large local swelling develops within one hour of bites 2) delayed
reaction: intense itching papules and vesicles occur 12 to 24 hours after
bites and may last for weeks or even months. We found that the
immediate large local reaction is IgE-mediated and the 22-, 24-, 35/36-
and 64-kDa proteins are major F. taiwana allergens. However, IgE is
not the major molecule mediated delayed reactions to F. taiwana bites.
We found that PBMC from patients with solely delayed reactions
markedly proliferated and secreted more interferon-gamma, interleukin-6,
and tumor necrosis factor-alpha than the non-allergic subjects suggested
that a Th1 type inflammation may be involved in delayed reactions.
Protease- activated pathway may also involve in F. taiwana allergy. We
constructed a ZAPII cDNA library using F. taiwana mRNA and then
screened by plaque immunoassay with pooled patients’ sera or rabbit
anti-For t 2 antibody. The cDNA insert of IgE-reactive and anti-For t
2-reactive clones were sequenced and subcloned into the expression

vectors, pET30 or pQE30. A 24 kDa recombinant fusion protein (rFor t
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1.0101) and a 36kDa (rFor t 2.0101) nonfusion recombinant protein were
obtained and purified by His-tag affinity column. The recombinant For t
1.0101 reacted with 67.8% of the patient IgE by ELISA and shows 65.3%
sequence homology to serine/threonine protein kinase of Aedes aegypti
(mosquito). The recombinant For t 2.0101 reacted with 75% of the
patient IgE by ELISA and shows 77.9% identity to eukaryotic translation
initiation factor 3 subunit of Aedes aegypti (mosquito). We cloned two
major F. taiwana allergens, rFor t 1.0101 and rFor t 2.0101. The
recombinant F. taiwana allergens will become a useful source for future
development of standard diagnostic tool and immunotherapy vaccine for

biting midge allergy.

B
(Sa]
=



ﬁ*‘l

£ BEIRCL IR ERTRE A LR B BRR S FE A ET
o FIFRE T HE

1.1 857 F & (Allergic Reaction)

ERAPUFRT NN R TALERY AR DLRF A
SlAce A B F LA I AR DB o F Pz ;Fﬁe AEY.
anaphylaxis — #45 #2 — #H B2 £ F "> 2 2 1906 # Clemens
von Pirquet # - 3 - EP? o | SO Bl o 5 LS A R o

Femb 2 FRFE o 4@ A allergy”- o Allergy — F d #
"8~ allos (“other”)% ergon (“work”)#7Ti & @ = - ki if R EH K L

FooRRkIRE A A A2 R LE PR g o

2003 £+ F fFrd m RSB YT K ETRAE RV F e LA
g acR (hypersensitivity) q-j];, RREWDLF AT A2
8, NIEBFT LR 2 M B2 s ¥ &% sensitivity X35 %
— Fagkn s 4o @ 7 HRaTR A § ¢b (aspirin-sensitive asthma) T B
Ko sldsarR enR Tl VL E LB F rrilde o 4 VU EELE R G
#7514 o i ar(allergy) P A dFdp d LA WEATIA L SR F fi(a

hypersensitivity reaction initiated by immunologic mechanisms)®*

Ishizaka % % 5 L% 1960 # 4~ 3 R IgE % 1Az acF e d

By 4G9 @k b ek ?Eﬁi é’u‘aﬁt?'ﬁ&# # * Coombs % Gell
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1963 &3 12w f6 3 b chd A 88 k& B acF &7 - Coombs %
Gell &3 ¢ #iBacr oo 5 1) & - 3@ F o 5 IgEA2 2
AEaTF B 2)% = AlidEacF B 5 [gGE-f 2wz d B F g 3)% =
AEATF B hRBEA ST ) F e A BAF Ji - ut B BATE
o> X AR e i F o

L LA hie ) 2 HEACF sin f2-Kay ¥t 199792 2008
WH A M2 F ¢ - Coombs &2 Gell 2o 4 #g7 113 > { = B brit
T EATF entk oo Kay 3% ) 50 Modified Coombs and Gell 4 5F #-i

ACF Jeit— hlmA A - A

1) % 13ldEscF & (TypeD) : = 3] > IgE &g & > & Migack
& (IgE-dependent or anaphylactic hypersensitivity) » Z_iE 57 &2 ¢ 4%
AT & - Al £ £ 2k 9 E (allergen-specific IgE) IRag2 % % ‘m#z &
%’%Iﬂi?& 3% >om 5l i mie A ,B_ka:;’:% S LI S
IBACH LR AL 2 AR F S Gz ind S g
A7 F J&(anaphylaxis) & o

2) % Ila 3]i4cF & (Typella) : fm¥e 3 ¥ F & ( cytolytic or
cytotoxic reactions) > IgG F A8 L2 me £ o 2 Fp R 3 1T H 5142 5 4 }
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3) % b AliEac~ 5 (TypeIlb) © fm?e ]k F & (cell-stimulating
reactions ) ¥t § it 2 [gG FA 2wz £ 5 2 X AP T

iEm PR ML BEES N e AR ERS - P

—\\
¢

dok ¥R Hﬁ& . (Graves disease)

4) ¥ 13505 fu(Type IID) : &2 54 &k » 5 Arthus 2| & Lk
R R B AR EREL c PR PR L B A S REOT STV AT RE R Ats o
Sldz— @ 8 2 U F o drnd i 7 (serum sickness) ~ *F Fl{E i ac it

## I (extrinsic allergic alveolitis) % ©

5) % IV 4] Thl #4cF fs(Type IV Thl) : £ 3] 2 2 48 3] i ac F
J& o A2 A F e ¥ LR SR (EARTR )R AT E
CD4+ % — A1 {4l = fm*e (T helper type 1 cells » Thl cells) ¥ E
"%’ fm¥e (macrophage) B>ttt ol F - A F 2 M T wie ih
AR ZRIFRR TGS A RA A TR
(interferon-gamma > IFN-y) % % = 4 ¢ % (interleukin-2 > IL-2) o 4cif
ABEAEAR L FRBEME L BRRAEF RS B

6) % IV 4| Th2 &5 F fis(Type IV Th2 ) : CD4+% = 4§ e+ T
= % (T helper type 2 cells » Th2 cells) i (BT R )iE - RRagis
e o it % - AT AT S el & 3L 3 £ TIFCR TS

¢~ % w A ¥ F(interleukin-4 » IL4) ~ % I 4 ¢ F (interleukin-5 >
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IL-5) ~ %4 /i ¢ % (interleukin-9 » IL-9) &2 % - = /i v

(interleukin-13 » [L-13) = % IV 3] Th2 i 475 63 Kt g 7 7

hr)
ity

it n IRE V‘%’ % |+ v 1 Ik (eosinophil- and basophil-rich
inflammatory response)2_ /& JE o 4ot F vh ~ B EACEH L~ B

A K LE

7) % IV 3]l 3 Mg acF i (Type IV cytotoxic) : .ELT%‘« )& A
TH= v 2 (5% @ 245 o 4 B4 CDSHT # ® 4n%% yEin | fE e fn o

Zm iRz PR RA T2 o e d AL G F R AR RR B

TFLAF e R ARG F s 80 d v 318 B 4o B -
Ao fe X R TRA F T A R LT AR 0§ L dpenit L F - 312
FWAEARFE o & A e s — A IgE 44 2 B AT 0 ¥ il s
ACR B AT Bl PR (TS ARE S P B A F R T R gk
R BB REER AR S ABERS £ ¥ kR
RABATE R c Hpk 2 BRE BAE ARG BT R Z LA
A2 R BRREBEA G AR cfRA L APELELET -

IgE 451 2 50 F oo 57 R BATpE o FERERV Y BRRAR
WP Y EAARE - AL E IR F9 E (allergen-specific IgE)
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ot SEiE o L AT B A kRt 0 A e 1gE 44 2 i
S RO BRI VU RS S S AR

(eosinophils) ~ V‘%’ % 40 o ZE (basophils) ~ ¥ < (m?2 (‘mastcells) %

TeBHosE0 ar L3 Lpmiez - B2t

EIgE -4 28 L F
& do v OF B% f% (protease-activated pathway) ~ 57 42 X %8 (Toll-like

receptors) & i AT F i~ »),5 BE Lk d (11-14)

12 Each2 b &
&R Ldp § 34 @ LR nve T IgE & o IgE % & (binding) 5
Az R bR (Y 300 § 2 IgE £ fesnigach g
FEF BRI S PR o D Hea kR T o Bpk i 4
P TOUN G - @;ﬁ}g{(lé;m .
F45 1986 & 2 1994 &2 R it ;o ot IR AR A § R F R

J ¢ =% R € (World Health Organization and the International Union of

Immunological Societies’ Allergen Nomenclature Sub-Committee,

WHO/IUIS)#| % 2. #LR] > i@ ac R enép L A B 4 F B3 A8 L 5
(Linnean System)ef= 7 ~ & 2> W 25 = B 52 ~ 57— s 4 b
ooy - BFE2 s Z-R-EhI-PRORT RE L LPR
g ¥ AR ERRFRZEE AT £ 8 kPR g
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Pl 5 39 7 ¥33% Cynodon dactylon % — @44 e ac i o 2 f X i
WAR o e R % K4+ 4@ P R3] (structural homology) | > €
MES AR 2 PR 8T o hoge' L% (Dermatophagoides
pteronyssinus) - # 7*'&% ( Dermatophagoides farinae) > {# Jw s
(Euroglyphus maynei) % #.7 & 'N&% (Blomia tropicalis) 2. % — #iF
A (group 1 allergens)¥2 £ 5 cystein  protease 2 4+ » 4 4L & 5
Derpl % Derfl,Eurm 1% Blotl; % = ¥ (group 2)iEac k58 A 3F
7l & 39 (epididymal protein)F 4 + 4p {2 > 4L & 5 Derp2 # Derf
2 % = ¥ (group 3)iEAT R IBE F trypsin 2 1 &2 WAL & 5 Derp 3
z Der £3" o 4o - ARG R E HE R (isoallergen) i B (= 3 67%
A B4R OE) > PPN RE OEF SR e P o] BBEE A RS ECTF 0 Ao
Ambal0l > Ambal02; @ 4ck FhEFRRF T 5 BBl £
5o | BB B 4 (%2 #5) 0 4o Derp 1.0101 ~Der p 1.0102 -
Derp 1.0103 % g 1 o

R T S% Y AT 0S5 Ll b k2 IgE i A iR 0
T LA 4 WHO/IUIS 57 o A e @ — 57 R £ it & 50%
bz boena g IgE B s 0 RIFES A & 47 (major allergen) 5
e 20 4 50%2 [F% B g ‘;"'P’- IgE & J& > PRI % = & i 47k (minor

allergen) *¥
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G e BRAS GBI & 5 R~ AR @ 5 A BRI F
el & B ﬁ p @330 . ﬂ'\%ﬁ d rTAL(sting) 2 r7 ez (bite)R-H F %

(venom) s\ %% (saliva)ii » X R @ 314z a0k & o
STA R B AT N e 0 A A LA A

(=) 74k F(Sting insects) @ W3 p & A (Hymenoptera)
4 12 #4 (Family of Vespidae, wasps, yellowjakets, hornets) ~ %: 4 (Apis
mellifera, honey bee) ~ = "V i%( Solenopsis invicta, red imported fire ant)
o A UEINE g £ eT AS(sting) 0 #-H & % (venom)ii ~ A 8 @
TR E o LR

(=) r7re k f (Biting insects) : 32 p (Diptera) » hrdx fL
(Family of Culicidae, mosquitoes) ~ #5f*(Family of Ceratopogonidae,
midge) ; & 2 P (Hemiptera) > 4 % £ #* (Family of Cimicidae,bed bugs) -

B (Siphonaptera, fleas) & % & > B Z 12 v Be7rey(bite) » #-H vk

(saliva)ii » A B @ 5142 5 G o

ﬁ

P AT TS e R s, FIAR TR BN Lm o FofR R
LR oG R RES RIAPFPF KRG S F Bk BRI AR
iE]

i S e SlAZ G B R s o AT 2 AR AV IR o
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Poan e i p b B e AS{s 20 & B A ¥R F & A (large local
reaction) % iEACE ks (anaphylaxis)3® i Ak v E44 > F 418
RACHH T L& tgeed o A 3 isk e BB AR A

Mo F TR S AR N T F o A - LAY E &L 28
SOF b0t LRI RS G4 f R8e xS Tag BE F Bl
Hog? cwdipi B4 [E & [eG(* 2 8 1eG %2 [eG)P Bg = 5 » ¢ H

M IRE R R0 - AR AR €3 RV HMAE o T E- B

%
M

BF sl AecniacE 5o T ¢ A $RgfrER ¢ hgd

(43-46) _
I3 H @ g 4 B B (biting insect) > 48 8 B (Triatoma, kissing bugs)
EE MBSl Ac@artiifRsanTed B o Hebie ¥ 0 REATR & -

20kDa 2 F-i § 0+ ¢ At e Ea ko nm g f 20 14
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FRBACH AR AT € 2 B4 132 Lrmer Al R BT S g 4
2L AEACEF f 0 £ R i e 35 (blackfly) ~ 5 = (horsefly) »

A= (deerfly) ~ #x#f (mosquito) ~ A #5(Culicoides) ~ B* 3 (flea) % -

1.4 A e B BEiRATR

bt

L
v

N
o

&

L2

& 5 R SR b SCLEAS S e

H 3 % (venom)® =i *y fix(phospholipase)

-,n’<

BOEP R 3 R EATR

% i P F 4 5 (hyaluronidase) %% -

B 5F 2 vk i AT i A7 e B B (biting insect) P AAFT T R G Bk
e P e drdrafeER Y 100G 30480 2 0 B v g
lysozyme ~ % f# = glucosidase > % #ijE o 4+ B factor Xa % apyrase * °
Peng & 4 3+ 1997 & & * % & AP ok jf(pooled patient sera) ™ i &
WAEFT 21047 b S auxF e iBach - FIRT b S
IR A B 5 33 16 AR ¥ B ESREY Feho
FREBACR R B R L R ST Y O o 10y 2w (Aedes
aegypti) & | > Hedj @ 3 31 Brdi dov H 2 cDNA © 2 A I ki
> Genebank FALE @ OV, v #d 5 12 fhekip v e Ao g $A
sldziBack B 2 ¢ Aedal (68kDa apyrase)®” > Aed a2 (37kDa

female-specific D7 protein)®® > Aed a 3 (30kDa 3+ B2 B p
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7 )*2 Aed a 4(67kDa a-Glucosidase)™ ¢ F # it 2. € w s R A
24 o B 7[¢x(Culex quinquefasciatus)=£z B & 53 35.5- » 32.5-£7 22.5

kDa = fdigacfa » ¥ 22.5kDa 2. 5/l 5 2 R 023 § 5l42iBa0F &

(56)

a1

b
wh
=
H»

iz pok B (Hymenoptera) en % i8¢ i K fup

e

Sin MBI ROCERE D TR 2 EEFC)
Srivastava % % 2007 & » % & " R $# R A WIRG F%R R F|ix2
fe e don RIGBE b TR AT B RUR AT T S IR g
w7 v il A7 e R Y o
1.5 € 2B R ek E *

WG AT Tk D IgE 44 L Bk 0 A & AR ER R AR
WA SR H Lok R ¢ AR AR A IgE - i@ 4 T‘%ﬁcfﬁimé

#

-~ “\

Kz BathfeZ bt TL %1 2,5 @ iv R AT 2 R
Ao o0 s H_fgH e B TR RATE Y o X ARK IR EBAC R e
Bede > F F =t F e R (batch-to-batch variation) » &5k 3¢ F 2

o2 A

ﬁui’z Gl 7#BF&§m}WF 15%7:1‘“1..?}1‘“, 'ﬁfﬁ‘\?"ﬁ?ﬁ»

\f"b

BR@ERRS AN F RS AR R, FLEATRE T B 5

o

EX A

FOO0 Egek Ak LG S A 8 K2 ke

W LARE K I £ DNA 2 2L F]3 A7 i K iE 78 (clone) 2 @
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1

Vi /é’%ﬁg’{ﬁ:[}%éﬁ?‘}%gé%# Fééﬁ»@f; ? (66;67) o

1.6 54k
1.6.1 & 42 A 3
o BEIF(E AL 2ax)E - AR A M) (1-1.5 mm)es n B 8 o

BE

b v..\
i
‘—

RIEF S ] Bodxo i o B ARIRT 3 £3x+ > @ A 2 p (Diptera) ¥
#*(Ceratopogonidae) 4% ¥/ (Forcipomyia ) $k¥3 17 4 (Lasioheles)2 jit

PRA e S REIHEL B A - Le gV B ng -

(Forcipomyia anabaenae) » H i BagR| 4 =] § H % - 22 F i Fie o
4ol & PR ET S BORR TRk 2 A AR BT R o R
A E TR L2000 20 T oo QW R oo @ Z B AREER) A 22001
8502 % 2 B A KRG A LK oA 2 p @

1.6.2 5 B4 2 21

SAHEIRB M EE A2 m @7 dde i mpka) s £
03mm > & % /&$) 0.083mm; P32 2 ¢ » P RN 1A NEA

Moo i EEORAR A RS2 A2 - RAL] S AR G2 PR E S
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At 2 B G035 mmo B E AP X2 AL Y 2.5-2.7Tmme

il

N\
¥

\

A ER SR L I PN S

o AL ERZ4E 5 AR wﬁi—ﬁ % 1.9mm > ziiﬂ”{] 2.1 mm ° %~
WL EEL R AR A (S

ppie s B Aol A2 5o E N 1-15mmoFE RS e R v BIRE
e AL & AFRA > D I4ELAKE LI e SR
Rt f o 2 gde- o el 5 o o
1.6.3 588K A HEd i

1913 & p & & % & 7F & - (Shiraki) 7 £#& M5 B & 58

2R3 78 5 4% 0 (Forcipomyia taiwana) 2z 472 P 5 #4tasn 5 g

w2 fE AR AT O MPRATCHERPIRLT FESESRL ML

g

Koo B KON IRIER 2 LA AR PR BB B2 A
FS AT B RE R T S Rt B R RN TV 5 sty

WA AED PI SR TEN14~260 X H P A RE H6~18
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X o AP ARRAFLFEFF P ERREGHFZAFG O HLILRFAT
o g Lo % 2 ] L ,_(6970)
SEHBIEA AR AG AR o MRS A AME RS
B F N PR ER P AR 2 T EA g
TEZEEREE R SRt o 2F R 22T 2 8

2o B A man 4 1980 £ 22 i | 1976 1 1979 £ e

x\“\

EF2AHp A A ZAEEER A T DEEFE
AT E L P EEEAER TR RERE U REFRFZ &
GAEHED BRIV 1094 X REATT s 1P T 4K

F2 F @R R p = AREBH S 2 3 N L BB L -

P2 AR P R A ST WK S LR R R R

ol

RO A £ E AR SRR R

»

164 o B8IEL 53
SRS B X E X HITF LR E B LN 3 AR B
ZVA R E i o 2008 # B ipis E A B R T SRR BOEA WP
H 2 B APFL(HBV)Z 4 sl i poh & S 2 o Bl e
AT ERBLAFHIIRE R HeTe oA 2 P KA R R E S

FERMBEMES cFLER BT oA S R BLLE 0 S PRE

ege o HIRBFL L2 RERLE 2Bkt L 22
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PARBTTR Gl AR E R BRI R E AR BER L
BoAP o RARFRETF L FRT 2 0BG LR
Bof ol et o AG i B0 0 RUE AT TRk & s BB AR
Bd FAB 2 KAy > HE AR Beilachy 2270 3

(8%t Bk 22 RARATY ETRERT -

AL o BRETTRUEAE TRk ARSI RSN G

T

Ay Ee, @y a1 BBl e SRS F BB R

oy

N

2o EEN s Yok B IERRE P (eXVIV0) o AR LEATE BB 0
PR GH B L LA

FLAEL RS B2 £ BGARG T RRT Y R FL Y
Al S R Era gt et IV N VI STCRAPRY e V-3 3
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3.1 313

T A(sting) & . 0 4o & ¢ (honeybee, Apis mellifera) ~ § £
(wasp,Vespula germanica) ~ ~ % #% (hornet,Vespa crabo) % j¥ + % % pBF
Rge md AL ERBAR - ¥ Y RS T a2 A
2641 & > 3 % ;£ 3 Menes Fl 7 A5 Hrm AL (S8 4 iFATE R A
B R gt Fo BANEAOR AT b BT Rk P (Y

~mZH kLo

—\\

Sz k) AR T A R g™ Ly

PBVTACR TR AT KE B0 T od 2 BT ’%E;ﬁ_qul’/{@fﬁf@; s

‘ﬂL

RRBEF TR IS HERREFEDT FE A2 0.1 3 0.5 4 FIAE
e p R BASE A e BRRGLa & d s @R -
oL R ERE- BEX R A

rTeg B B (biting insect))®2 7 1T AT B (sting insect)?R A F 142
B B ATE oo ST S 2 S R 1§ i S A R4 2 H i
AEEE2Z TR o SRSV 2k 2 E B x> @ & -
B AL (9 1-1.5mm £ )% SRt gy o ¥ AT h It
AR ho ARG TIRE ¢ WA s S 0T LA KRR - p 1913

EE Ao LAY IE LB RHIED £ gMaT- ¥k g



BRG] BIX)EATTRA 2 M AAPHE  ERRA T EARILI2L Y

EFRB BB E BT NE Fode s P A B R SRR
FH @B ETE G ARt BB vpsigay AL ¥ i
a\.@a(—k&}t”w}* R R o H I EFEY 2 B AR

SR AR PFFEARI) BT JREF B 5T - BRER,
g % 42000 & § - o] RS g G0 2 — 3 KL 4 M
?ﬁ%jwfﬁ&ﬁﬁ%&}&ﬁ@%%ﬁiwﬁpioiiﬁﬁg

AH B AT N TR S 2 TR R R o



SEEEC] 2B ERTRR A AR BRRAS E RS R T

32tz 2k
3215 B & ARIPEA
ARy A BA PTG 2 KRR R R LR
(beBl-) o A RESE 2 R e BEUEL (B - A B) R
BEE L AP AL B IO FLOREL®RE BT 4R R o d
Brebgr v Rz AL AME TR ~-70C k4 K Fr o
322 %K
AFTPMFRELY EARFRAMBERLA §FHEE R E
372 LR M BHETTRL o RARFRADEFE o7 <
SR EE RS ERER S o B RN G A D RS

FBTR S 2 R IRE 2L s F R Bk b2

SR MAA R - SREERL 0 T BT E 0 MR
L2 BT S EL Rk M

BARTTR - ]l PERF A 2 F BE AR 2 TAF B (immediate
reaction) > 6 /] FFEIL P 4 F 4 2 F R TE A F R (delayed

reaction ) °

323 % W AR AT
%1000 & ppd S mT sk B 33 5 £ 2 PBS %Rk (pH 7.4)

4 CT &S A AT (Branson » USA)E it 30 ~ 4515 > 5 8000g 4t

,
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1S A g Bl it 5045 miBRE LR R FERE
A A -T0C k48 3 o

30 FER hipl %0 F4%* Bradford 1976 & % 412 = 60, w4
Coomassie brilliant G250 % #| (Bio-Rad) feFR|4»R & » iT* 5 245
s » J1* K F K (Hitachi, Japan) | € & & 595nm ik E > 117 e
JE & Bovine Serum Albumin (Bio-Rad, CA, USA) it = § &8k & o
RoMPFEEENERS R TER -
324 BRCRA K #HRE Hb L et &5

oA B PR i 022 um iE s F (Millipore)",f FldZis o 1
50% PBS-glycerol % i3 #|fe @l # ik & & K :3#5 :#4(100, 200, 400 1
g/ml) ; histamine (1mg/ml, ALK-Abello, Denmark) f= 50%PBS-glycerol
& %] 5 He i (positive control)frt& {2 $t B (negative control):& 4] - 11 & f
#23 ;% 2_ Sharp Test ® (Greer Laboratories, Lenoir, NC, USA) £ ¥ %%
-9 TRk o L Eskd EILEF R ¥ f¥ i% P& Sharp Test “ iy 75 22
G BB h T F R20 A4S LE L% o L BE RS
(wheal)2 = & (erythema)s * &M ¥ B8 ~ 3mm 2+, (et B R 2
122 -1, Bls 1+5 <32 122 £ | WHEER S

24 SHBEHBEE A ) L3 ANBEHRY B TE L 4o

)

X
[\)
o~
=



SREECL 2R EATER A LB ERRA T EABERLFY

3.2.5 MFEE B G B R 2 (ELISA)R 2o M4 i5s - A 3
v E

Fp 2 checkboard titration = V&7 Uk 2 2 & 7 (conjugate) 2.
72 ek B o) 5 s kit 3B 3pg/well 12k 1% coating buffer (pH9.6)
& (coating)*+ 96 3t 45 t » 3+ 4°C coating ff & © 12 1% L& & i
(Sigma, San Louis, USA)blocking & |- {5 » 12 1:10 #1825 & o i
& A gkl > 2 4CF IR & £ 12 goat anti-human- IgE
(Allergopharma, Reinbek, Germany sk |2 Fifafix 5 = B Fufl>t 38T
F &7 ] BF{s, 4c > substrate , p-nitrophenyl phosphate (p-NPP) % AP
buffer (Sigma, San Louis, USA) &7 5 & 45 £ 48 o % ik & s o
Microplate Absorbance Reader(TECAN > Austria)** 47 & & 405nm 7 3#
Bk B % B (optic density, O.D.) - & # 4 ¥ ¥ (timothy grass , Phleum
pretense) & 47 /& (Allergopharma, Reinbek, Germany)£? 4~ v 2. & Ji&
(035352 17.5KU/N)IF 5 B4 580 5 030 & 5 P405E

AOF o 2 IE RIS RE

,
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3.3 .

i

R: 8
331 5 BRETRE R S &

h372 R G AR TR 2 £ H (153 £ T 4R 219 fA
T 3oE & 38.59415.25 #& > range 1-80 gk ) * - 40.9% (152/372) td &
BRI S T R E R F e ARAE A S 259.1% (220/372)
Moo BT § A 2 BATE JB(F ) 0 12 220 B o BB AT

5 14% (30/220)fF = WA A F fi o AR - [ PR 0 A2

E2AAZARI0 AL 2 8

Jet

IR A NS > B x T
2 ) R T g A 0 N2 LS B 2 A F i (solely immediate
reaction) (Bl = A) ; 43% (95/220)0 £_tkeT g = & & B8 £ > 6-24
JRERS A A A R e B AR 0 d STARET L 6-24 ] (R 3] 48
FEYEA A BIRLE SRk 0§ B AL B LB B
Bt T E Y 2 AP LS BB A K s (solely delayed reaction)
(M= B);: 43%(95/220)% = T F fu*h B & H B F f(F= C)
AR Y REEAL T A G TR S 2 wE S AT B AT TR
s R 2 o
B2 #do s 2m ~ LT 5 @Al p MARARBELTHE

oESFE AT Y R At 20 £ w](P>0.05)%0 .

,
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332 SR EBR AL Kk B

221 A BPORERE LR AR ERE P o R A
FRAF 0 AP EE 324 kL 3k FIREF LR &
L2 AR e K A K S H 200 pg/ml 2 400 pg/ml 2. 5 44 EE
REPRBELBLE I (B2 A),9 t¥ BT F k42 10 - &8
A7 (data not shown) #f 100 pg/ml, 200 ug/ml 2 400 pg/ml 2. & B4
Bl BB RIS AR B B ok o o BT SRS 2 2 T
F R * @Atk £ K 3E5% > L $84F % (reproduce)z o

333 &L - Y AAEEY EZ BT

| PELARFRL ¢ BFREGEERE R FL PRl e ¥ 2 o

i
i

- AL EE I EodoBle Borm > 12 &3 = A F B2 &

ﬁ—?—! w2 S BEEE - AR RY E & 17.75£6.72kU/ > #.9

Mt b 2 BF AR BT SHRAVTTIRZ 2 WA R i - IgE 4 2

WBATE o om P2 FMHE R

»

9
(N)
3
=



o BEEC] 2R BT E A A BHE BN RS I EREET2TY
3.4 3t

B BT B e 0 e O193)  y O 4 z '5;‘(95)%:,,); 47 2 51 4 ot
3T E S B A K L (seasonal allergic dermatitis - sweet itch) £
bl o (e A SERIE G R S TR AP AT Y o AP aRT T A
T AZHE L BT A UE B RE(59.1%) € M o BETTR G 7 AR
BeavBack o7 L S BRGERagr T - ¥ A £ 82 o XA R
gg o

AT R BT 0 S AT BT B ATRE AR D2 T
B temed 1 pp 22 Rt Bl iR & s 2) B30 B¢ e
123 24 P A BB LR ke AT AR o s fEur B
VA BRI CYEREE LR B SUE N ) e S T A
TR SEEYF o S TS BAULEEFA o F 2 TR
g A TAF B ARG 6 WA RAF o 1 o B
Bt BT R L K@%k € 7 BIEF o n Y 2 SASIEE - Al
B B~ ¥ 3 e hu BIERF B2 b4 M o B
PoraB AR AL RSRIS LA D L F Y 2 SRS - AR
HEv B4 i Hr o Ao M Rl LA BET LR
dRFRHERS DS BRIRE - AL AR B A PHB LA

v E ,1:-‘;(-‘[—/\ = A r/?ﬁw’”w €& LT e i T2 A iR AT

,
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SEERC) 2 ERTRE A LR BRRA S E A

FRz2o 2 & & 3 (key molecules) > d Peng & A ig 3 T 7 2\ 7 Foip dx

ﬁipfp,(7 AT E IR R0 E 4 dop (49 2 Hat B F BB ST TR

o2 o] RECAEET 5 - Th2@ack B0 s 73 k4l

> r/f‘ﬁi?\cquﬁa{ﬁ )@ﬁ %f %}}gg__\ s A\ 'FB 4 i 15_ 'H}W%F

-
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PR SHMIEEMAR BRI

dE - F2 CHGEETUT RSN AR S AP T L EOE
WA A ATEA R D)2 TR DR T LR A2 R IR A
SRR F s 2B R E T 12 3 24 ) PRI 2 JR 2 B R
ki A K ok e H 3 LR 0 4o Arthus $RE s o st fEaE B A

K§EATF L3 FHRE A T g 2t A ka8 eh2 TAlE AT

¥

L/EH;Z X*F“/‘ ’

i

Fls» P B F R < chFf o @ 2w -
59.1%Ht ¢ BT K € A 2 EACE 0 B 2 WA R kAT
CRSUES R 2 140 BB A 2 TR L HERAF KE b
TS ATEATE 2 86% o Lt - Rhm R TR R L R 2 G TR
o AT A BB AR 2 A A - B LG AT o5

j; o} (45;97;98) , > }gl\_ d ;\_g, DL /)Zﬁ); V}kﬂ"_ i%\:fpii

\\\Xr

& STERUEEN N

WAL B2 7Y o

AR 2EL AR T B ST B R

AT hE - AL EERY EZ2 GF B2 7 X 2 exvivo -3 3F

Q

B R BGETERCE 2 R Pt g 5 R

f%”

FEsRiemie 2 bk



o AFIFEC) ZI)EATRE A A AEPHE BRRA T ERLETL Y
42 Pz
4213 B 5 BREPRA S K UL 5 B EIR

321 i L3~ 8d S E ks d EFEFTHRTRT
ZAPEE O LA B R BN R R R B FE 0 S
LESATAFLRELFZ2 a LD LELHRT > d g Ew k2
RS A TR A T0C kA K BT oo

%1000 & pp B ST e B 33 5 24 PBS ¥ fmin (pH7.4)
T 4°CT A2 ik A (Branson > USA)EH 30 4 451 > 5 8000g 4t
15 Adb e o i s 0 5 045 um (A 3#5k % )& 0.22 pm(lm e
¥ % *) i)k B > 1 Bradford /2 (Bio-Rad, Hercules, CA » USA)Z_# ¥~
BORE RS A 70 kg B o
422 2@

AELPFLES EARFRAMBRLR §FPULE £
FHZ ARG - DF s BRGTTUEAL 57 R VR F AL
R i,%ﬁiﬁééfp/~@€ DEITTHAEFY 2 L Fop b

BRE AL B SRR S

=

AL EEIEAR RIXTTR S m2 B INE X LR i HEER

EHZ BB E R MAAFLE o BRPEPFARLTRE

N

v
w
[—
=y



e AEIRC) 2B )ERTRAE A LA BRR AT EAESE

l"ﬂ
1%
Lh)
Ak
A
]
o+

HAL o BT 2 LR T R R orid 2 T H Lo $
BTN AR RRHRFR EF I A MBERFLT L
A2 200pg/ml (in 50% PBS-glycerol) 2. & 4% ¥k-P~ 47 %5 (7 L & 38
& % fb 1 o Histamine (Img/ml, ALK-Abello, Denmark) §r
50%PBS-glycerol 4 %] 5 5 14 (positive control)f= 4 4 %+ F& (negative
control)z##| o 12 # F+¢ 3 7% 2 Sharp Test ® (Greer Laboratories,
Lenoir, NC,USA) A & k4§ TR B i o L K fokd HEF &
# FF (% P Sharp Test ® f [ 25k 2 b en™ 238 (7 > & g 20 #4875
PR E oW B g F Rt 15 M R (negative control) * *T 3mm

AR R Aééﬁﬁﬁ%&%gﬁﬁ:}%%ﬁi 302 50 2 o

3R LA BT (S L TRk A L R R S

AEzi DETI R RIS 2 TUE g 7 % ALT

R

By B R e 2)M e B F B 3R E AR OB

a

R2EF e ¢ AL AL

423 ¢ ’%‘ﬁiﬁ?{g - AL ERFY EEG 2 LEEFv G I | up =
P SRR A ke 5B ug/well 12 d& 14 coating buffer (pH9.6)
# % (coating)>* 96 34z F >3t 37C BT B | PFo T & % 2 {30

2 washing buffer i 3 =t washings = Washings & 4 1% % & i

,
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(Sigma, San Louis, USA)** % /8 blocking & | pF{& » 12 1:10 2 T
oo i a4~ o dif o 328 F & 2] PF - Washings & £ 12 mouse
anti-human- IgE (BD Pharmigen, San Diego,CA,USA) & -IgG, -IgG;,
-1gG,, -1gG;, -1gG, #48 (Zymed Laboratories, South San Francisco,CA,
USA) ** 28T & &% -] FF{é, 4v » substrate p-nitrophenyl phosphate
(Sigma, St. Lous, MO, USA) - ¥ i+ & J& {$ 12 Microplate Absorbance
Reader (TECAN - Austria)*t 47 £ & 405nm T~ 3f B~ £ § 3 & (optic

density, O.D.) °
424 % BH pPrzkz %

XEHE LR # H ¥ 7f (peripheral mononuclear cells » PBMC)d 4c
3 % 2 # 7% x 11 Ficoll-Paque (Pharmacia, Uppsala, Sweden) &t 4
Bz o v PBS (i = kS #me £ 378 %Y 7 RPMI (Sigma) »
2g/ml € #& fk4r ~ mM L-glutamine ~ SmM HEPES % #®#% ~ 200U/ml
penicillin ~ 200pg/ml streptomycin £ 10%4c #4237 X 324 p o jF2
BERY
4252 MTT assay Rl # ~ ¥ 2 F k&

2x10° £ 3¢ 2 ¥ E Pk o AuE ) #5244 2)02ug/ml

Concanavalin A (Con A) 3) 0.3 ug/ml 5 #4555 4)3 ug/ml 5

,
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BEIFE P 5)30 pg/ml S FFIFEE B R AR 28 % 24
% 48 /| pFis, 4v » 20ul (5Smg/ml) tetrazolium dye MTT
(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (Sigma)

F - -] Prts, 0 dimethyl sulfoxide( DMSO) #-% & % 2 ¥ 12
microtiter plate reader (TECAN)>* 570nm ™ ;B| H ¥ 3k & (optic density,
O0.D.) e MTT Assay # # Tetrazolium assay &~ 4 ¥ * chim™ 5 /& 5%
B2 e RIZG MTT 5 4 -Rip (20 A lmie s J{“’S‘T\W“ ZEESE Wi
(dehydrogenase) * 3} > #- tetrazolium ring *» %78 Jn = % ¢ 7 /3 AWK
4= formazan & ff frim¥e ¥ > A DMSO % & o FliF e 4 £ 3 FEd
FRORMAEF o R TR R AR R T B e el S vt B TR BT
FI* formazan A € 7% F R3iFm ik e 4 5 o

B2 #cie ) Stimulationindex k& o HrE 3 E L 1 2
I E P Fed £ 324 g2 OD.570nm & + - PEFRFREE G A A

¥ % wm% 2. 0.D.570nm & o
4.2.6 Mm% 3 &

% 12x75mm BD Falcon™ 2. m % 12 % 2% # (BD Biosciences,
FranklinLakes, NJ, USA)® % 4 & » 1x10°2 £ 32 % f H Pt
Iml 2 1)%F % & 2)%c » 02ug/mlCon A 2 3) 3ug/ml 5 8445

BBt 2 i & 24~ 72 % 144 -] PF{4 4 ~ 50 ng/ml Phorbol

¥ 34 7
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12-Myristate-13-Acetate (PMA) » £ 32 % 24 -] FF{5 >t 1500rpm ~ &t
s 10 A AR IS TP dm e B F R RGR - A T o w3t R B S
¥ » RNAlater (Ambion, Foster City, CA, USA) if 13 14 i{ 3 B~ 5
fa(RNA) ° “,f—i e 2 3 A& bk 3T-T0 Rk R A A

je -
427 #PPEPERRNA)Z & 2 353 §F 218 (cDNA)

4.2.6 ¥ % #7i8 2. % 8 H 7% 2 RNAzol (Invitrogen, Carlsbad, CA,
USA):# & ik R B P 3 3 175 S PP P il - POl P e 2 & & 1Y
&k Sk B 2+ (spectrophotometer, BECKAMAN DU7400):B] Z_260nm
27 280nm vk B 20t @ RGP R e 3 AF 2 § POl Pi(cDNA) L T 7
A D lug 2P E A » 20ul 7 2.5uM oligo-dT 51+ -~
ImM = &3 ¥ ¥ +% 4 (deoxyribonucleoside triphosphates,
dNTP) ~ 5mM = %= gbE % (dithiothreitol ) ~ 40U RNaseOUT 1% #& %
fevF frd | # 22 15U 2. ThermoScript & #é"s2 R & F i £k F
& o F#&&F &> thermocycler * & 1 (Perkin-Elmer, Irvine, CA,

USA)® mE=< 50 & F B 60 ~» 485 F " #ES 8S AT F 5~ 4d -

,
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428 MwpErR &2 R4 F B (real-time PCR)#& Bl im % g 23 5

gy

e e E AL PO L 2. B 02 GeneAmp 7000 Sequence Detection
System (Applied Biosystem, Uberlingen, Germany)#-4.2.7 & = 2_ 3 4
4§ PifEtiEe 2 TagMan PCR A 452 o g2 A 35 A - 3 %
(interferon-gamma, IFN-gamma) ~ % =+~ /i@ & ~ %~ fi¢ &2 7 3|5
Fz 3 7+ F]+ (tumor necrosis factor-alpha, TNF-alpha) & — 4 5 7] 1§ jp|3&
) % Applied Biosystem = @ 7R o S iR CF - RPN 2 g
BB 0 AP L2 e 3od (beta-actin) s £l F] o Bk k2 & —
Fe e d - ¥R ABMEAM)E E T H 530 5 - 752 drdl g
A (quencher dye TAMRA) % & T # 3°#8 o & 20ul 22 PCR R & F R
# ¥ z 7 TagMan i * Master Mix & AmpliTaq Gold 2 % ¥k
FoEE FEE/3 3R LR S0ng TAFE F PRI . et F R A
T 95 R F 10 A418 > L 545 k2 THEX 95 & 15§)—H#HF=
60 & 1 448, @4 F & o R & # 3k & (threshold cycle, C(t)) » T

BRI WRFFIFZF R E > £ GeneAmp $i 8 k3 E -

i
AR
’%*

BRI S BRI By Tl e R A g e L R

v s 2 12 B 1 (fold change) & 4 71 o

,
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4.2.9 rwis e pezg 4 & 2 (Flow cytometric bead immunoassay)ip]

Lim e

n‘i‘i

AP FRe we i ke F

KIEER-E S ,‘?‘-,,g "N ke e IR gL & 2 FlowCytomix (Bender
MedSystem, Vienna, Austria) ™" e gl T 11 f67 I 2w ik > &
Hr- Mo Fe(l-lbeta)~ %= fid F-~%e i F~%7 idf-
FAA0E A FANGF R LA F %L A9 Fp70- pAlF
#E T AR FlF B AR Bl o ik {8 - STk
f8& — F IV 2o 200u 20 i B AR R 6 2R A 2 12x17
2. B ¥ ¢ Yi(polystyrene) ¥ \ & v FACScanTM i 3% ' #2 & (BD
Biosciences, Franklin Lakes, NJ, USA) 4 172_ o ‘wm% 2 ek B L &

v e h W M2 B 2 o

4.2.10 = Azocoll i) 2 5 A& GUEE-1 2 v S

A 12 Chavira % A # k2. 2 212 g #v Azocoll (Sigma)
R E_S AR 2 G0 A AR 11 99 4 4 » 25mg
2. 30 R Azocoll - F T 3TC T EE 1L T ¢ A Bt » R
3 100mM 49 g s % 7% (potassium phosphate buffer) 2. Bacillus
subtilis 3¢ ## subtilisin (Sigma) 1) 0 unit 2)2.4x10unit 3)4.8 x10~ unit

4)7.2 x10” unit 5)9.6 x10™unit 6)12 x10” unit 7)1.2 unit * 3 ¥ 8 4c »

N

s
w0
=3
Rk
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A E R (20pg/ml) o 3EE 9 4r L it iR AT R Cr PI
(12pg/ml » @ & 5 5 30 575 4) o 975 @ g 2 37C L # % Rip H
(60cycles/min) P F & 15 & 48 o Bigg d (Rip B8 2 %
0.45um &g Biig * £ # 3 #H P cuvettes ® 12 Microplate Absorbance
Reader (TECAN - Austria) ** 47 £ & 520nm T 3§ B~k & % & (optic
density, 0.D.) e 113 # 1 1 72 5k g4k 8 & §ov Wit IRy
His o BN FREE D LB AR 2 iniiEar R CrPl 2 30
BE o

4211 3% SE{rdIRE 5 PROERI 5 55 ALY v B A A 6
ﬁ»maﬁ?

AP SEATRT CHAPTIREFEFAY Y
(Bioresource Collection and Research Center ,Taiwan)2_ =¥ & ig g ‘m
2R AS49 e g 10% P52 ~ 2mM L-glutamine ~ 100 units/ml
penicillin 2 100 pg/ml streptomycin 2_ 35 % & RPMI 1640 ¥ 32 % - §
Bt 2 AS49 e o T 63 B R Y 1 80%f & R PR AR TR
Boo o BEIFREF AL N 3TCHE I AL 2 RIERZ R0 Y
Frdl B F R 15 A48 o der ASA9 e P o LA R & 24 ) BF o 3t
BN A2 RSk F-T0CY B AT TR L

M = 8 39 ¥F e A ¢ phenylmethane sulfonyl fluoride (PMSF ; Jk

,
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& 0.0l & 0.4nM) ~E-64 (k& 5 & 200ng/ml) ~ 2 pepstatin Gk & 5 3
200 ng/ml) o = # -0 ¥Fdrd | HISE A Sigma 22 0 ¥ @ % w0 R0
3 #3 FRRL ¥ 7% 7% ¢ (Dulbecco’ s phosphate buffer saline » Bibco
Invitrogen, USA) -

BATFRY FAND T RRANMBEEZBMELAZEMNE

(Bender) ¥ i iy i@ * P Heipl 2 o
4.2.12 sitL 45

TR By “,/TT LY 5 P 350 T 35 E 4R 8 iE (meantstandard
error of mean) % 7+ o F35E 2 £ £ 2 SPSS 10.0 #it %8 (SPSS Inc.
Chicago, IL, USA) 12 & #* # Mann-Whitney U test st3+/2 & 372 o P

B 005 E § St 2 BFALSD -

,
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i
o

431 SEIEE - AL AT IY ER - ULAHEFS 227 Friwg

FRE2 AP M I

£3 62 pRBFHFSFEPLFFT > APHHATREL AR F
AN Gz ek 24 o BP 20 FRGEY G S BRBTTR
ERS Y ST SR S £y P EUE 2o
o) 0 12 L 3EE 5 Mt BAIEATF & (solely delayed reactions)

30 £ R 5 H ORI 4 4 R

N
W
_:i
1
2
c\h}
E-2)
1H
bl
>

i # 2 ¥R ' (non-allergic control) » X 3& 2 5 o IR S (S H
Al TPl B P 2 SEEEE - AL ARy ER- AR R
8 G B- LA R G~ BF- QLRI G~ B - LA
F6 Gox - AR RS Gyo = PIBF ok E 2 L
WE - Al £ %k 39 E 2 ©(0.D.=0.37+£0.06 > median=0.31 > range
0.1~1.08)+t *hat E A FATF e =3 —"Z(OD 0.10£0.01,
median=0.10, range 0.05~0.16) % ¥} p& % (0.D.=0.07+0.01, median=0.06,
range 0.05~0.09)% ¥ i % (P<0.05) > 4cBlT a#fw o @ = 2% ;%5—‘5 2

SRS - A LAY G2 B - Y ARHRY G2 LA HaAR

)

X
B~
o
=
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BAR > 4oBlI bAroT oo
432 B BAERF BF 2 ¥ FE P S BRERSF P

gL

T OLHUEBANEAS BEATR B2 XY o BT 24

B/ PFRARAR Y S HRE - TRE L HRP T AL EE P
2k ¥ %3k (lymphohistiocytes) 22 4 A VFI Eife xR 2R E Ao Rl
e

Flt BALERF R H A Kt ZiEwe Ly £ H 1200
IR AP ATE - AR BB FEY LY FE PRk o
SR T pris 2 F 0 MR C BT 2 B AEATE R
(exvivo model) o = & af EAFATF B2 i;é—ﬁ 3 > Lo iEacZ $
Rl i BORERAL A A R FE PR U RRR L AR
BRPP {2 £ 0 MTT 2RI T H M7 IR 8 2 F o AP g RS
wBALERF a2 £ FE 2 ¥ B Pk At 3] Sug/ml 5 AR
¥ F1;# 24 ] pF(stimulation index=4.83+2.44 vs. 1.02+0.16)% 48 /| p*
(stimulation index=7.2242.78 vs. 1.24+0.38 ) {& 1" $f R Jo 52 324 P B 34
4 o L B ER 30ug/ml 2. 5 BRI or B animie 3 4 B 2

3ug/ml * & £ B > 4ol - 7o o

>

~
=~
—_
b
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433 B BIERF BE Y FE PR o BREREF R

ROLER o 0 ¥ B

deBlNasche~ giror o MR B ALEATE B X ;‘é—‘ﬁ(SDR)’% B
Pt ER e (NAC)* 48 ~96% 168 ] P fljgris 2 B 2 5 3|+ 3
#(IFN-y) ~ % =+ 4 6 F(IL-10) ~ % = 4 9 FIL-6)2 7 4| "h 3% 5~ 7]
F (TNF-o)3t & P Pife o 2 e g 0 L PP fe 2 7 = #k(median)
5 B - & §° Fl(range) 4™ (SDRvs. NAC) :

IFN-y *:48h @ 4.66 (1.22 t0 9.99) versus 2.06 (—1.03 to 4.76), *+96h:
4.89 (—1.44 to 16.68) versus 1.38 (=7.06 to 5.03), **168h: —1.36 (—4.06
to 1.21) versus —1.03 (-3.94 to 7.57).

IL-10*+48h: 3.22 (1.33 to 7.62) versus 0.08 (-2.19 to 1.36), **

96h :—0.57 (-2.20 to 4.32) versus —2.26 (-35.26 to 10.20), *+168h: 0.02
(-5.37 t0 6.19) versus —3.65 (—15.78 to 6.41).

IL-6*+48h: 7.63 (—5.98 to 19.43) versus 2.68 (—1.45 to 12.55), **96h:
2.20 (-2.60 to 29.65) versus —1.69 (—19.4 to 10.03), *+168h: 1.85 (—1.59

to 13.74) versus 1.05 (—1.43 to 6.36).



TNF- a*+48h: 1.61 (1.01 to 2.71) versus 1.34 (1.04 to 1.88), *+96h: 0.87
(-1.93 to 2.95) versus —0.30 (—4.26 to 1.82), *+168h: 1.2 (-0.35 to 2.38)
versus —0.90 (—4.20 to 2.08).

4o@B ~b~d 2 hdror > BB EATE BX éé-ﬁ(SDR)’% B H
Pixk 48 ~ 962 168/ P ilgctc A3 A+ ZAFN-y) ~ 5+ A9 &
(IL-10) ~ % = /i v B (IL-6)% 7 A% %3k > F|+ (TNF-0) F-v F 7=t
R E(NAC) 7 s F BLA S35 e o 2 L 4 6 F3096/] p&
F A0 48 pEa T A MR F]F 301680 B s B R
SR ERF P2 EFL A cBwie g by TP ik
(median)¥? # [Fl(range) 4= (SDR vs. NAC) :

IFN-v ** 48h ¢ 51 pg/ml (24 - 109) versus 22 pg/ml (5 - 43), >
96h : 43 pg/ml (29 - 94) versus 21 pg/ml (5 - 31), ** 168h : 26 pg/ml

(25 - 64) versus 16 pg/ml (5 - 24).

IL-10 ** 48h:8 pg/ml (5 - 10) versus 7 pg/ml (2 - 10), ** 96h: 19
pg/ml (16 - 39) versus 7 pg/ml (6 - 8), ** 168h:16 pg/ml (8 - 23) versus
14 pg/ml (4 - 25).

IL-6 ** 48h:298 pg/ml (104 - 835) versus 210 pg/ml (35 - 346), >
96h : 340 pg/ml (190 - 866) versus 215 pg/ml (80 - 222), >+ 168h: 244

pg/ml (51 - 698) versus 208 pg/ml (16 - 298).
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TNF-a *v48h : 91 pg/ml (63 - 263) versus 16 pg/ml (8 - 42), **
96h : 89 pg/ml (67 - 257) versus 68 pg/ml (10 - 196), *+168h:213 pg/ml
(102 - 635) versus 87 pg/ml (9 - 152).

ke m o B A TR 8 A eRRFERLl oS
A F~%I Ad %t A6 Fp70 2 ¢ APERE > FF B A

Ay A b Rl

434 o BEBURB-F & 9 R

SONE FE N CHECE TS R T )
RIS S TR A £ 2% A A8 F(= * 10000
pg/ml) > Elmre X D E Fov EE P2 @R R F BT TR
UOSION e svip f st — 4R 3 & PO v B AR s 0 AT 8 R0
g% it X 48 (protease activated receptor, PAR) BT 2 F 7 B o 24 it
AP T LB Y A E G Y EEEY e ek e s
B2 1BIE AT R CrPL 5 v % o A ¥ 12 Azocoll 72 p) 18 5 4
PS¢ 2 3ep A Y BRI Y 2 oo 155 1A(8.5

x107 units)+* $5¥R:E 57 i CrPI(6.3 x10° units ) % > 4o@l4 #77 o

435 ¥ T Fv e R T Pri] ASQ e LB EERE P (A R
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AS49 fmfe L LGP Pl A 2 5 N e B E AR
E64(* /A F-v %% papain £ £ % 3 & cysteine F-v ¥& fr|&]) 2
pepstatin( % F* % ¥=f& aspartic F-v SFdrd|H])Frd] 2 H frd 2R 82 -
v dr AL R B AP 0 @ PMSF (4% '=f4 serine ¥ L #k hefid

cysteine F-v W FI AR E 0] 8B A A6 T2 A o oML ArF o

4.4 i

o AT L S Y NE - A RBER A AR
SRR DRI TAEACR o B S RURE - A0
R Fd ERFRE 0283 TR ) R R A O
fe Peng ¥ 4 2 A1 A F B fheTel 2 WAL ACF eF Bk - AR
HEs G- Aiazkid Gt He ety (% s g
T EATE R o BT 2 TR ERE B B o B RES - 3L

By Gl AL AR Eer & 15 o 0BRSS - LR

\

A TR e m AR B 3 o AR S RS - AT A A B

-

Ea
C)

B - AL AR I G F i W LA R2 K & (exposure) B

N

X
B~
1
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o

MR E WA EATE BT m AR B o
Chen % A % 3t — dxe7 v i AT2 0] BUHA S TLig it dxrrmel § 24F 3B
ERF o R e 4o FaRp iR en f A
TR E 2 AR T o R ) BT 2 A A BACE S -
RBFE R oo e A2 IR (eXVIVO) o B IE AT F oSS
FrRET AR o A BB AT e RO R S S iE 2P
_‘L%%‘;;f;.l_/;é%f %—fﬂ?ﬁ’b’?gﬂlﬂﬁﬁai&] -
LT A e B R et o B AT F MR - Thl &

BF e AR mre gk U AMERE S Bl 25 2 i fTRIA

g
T
ﬂ’u\

(\x

£ ¥ 4 X £ % & & (innate immune response) fm ¥ #7234} % 2
FUOSIM e AL AR B g LA B AR

T o PUR G ASRE A AR 4 RO 2 T ALE R

-

FRE b ¥ - §RE > &N PR BT f R 5 R E 8 Th

IR O S g o 13 Rbe  EUE T ) R e

O AR F) RS S A L MAEEA o 7

C

B FlF FaEat AR AR LA ANF gk d ¢ g ARRAR
Sy et g MY APEEIE S BT G e ST SR BB AT 2
free® 20 o i Carballido # 437 1992 # 47 £ 4 5t &

phospholipase A2 # 8 A| T ‘w2 R AR figcts € ~ e ® 3%
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#7715 " o Levi-Schaffer % 4 3% 1998 &# 7= ¥ 1§ sz ov X

fwre A gs2 B AR R FlS W JRd A A AR IR E ¢

‘.mna-

HETEFFEL B o T2 0o gt — g ine v k2
AP S BATR SRR T g S e s B )i

K },@-‘fﬁi,&ifm’???g v B2 A BB V= EiMe w IRARC 25T v

|pai

FEAG - B kARG - g 2 e 0 AR A
A& T e Sl Aise 5L 46 FF #r4] Thl 2 Th e 2%
gz ana e B L fn B RGO RA A 2 AT

Bodmat Vr Rarap 2 o M o R E L A A AR

4

AT G AR BRI AR e ¢ T A R - B ehiR A
£E A B gtk o Fla AP &Y 5 EBAETF K

oo BEGEEP Pl ¢ 5 LA R EARF R E
RBEARLFHE A0 F o506 T3 & o BaRugugsi
AR B e BT RT P RBME N LR BB R A

zhe A4 LA m R ik o

BAEET P A G BT P R Bed R

=t
"3 >

BRI T2 5 A~ 0 B A RTAHR AN o mE X

5 47T |
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* iefg aspartic F-v F e A Arded] o @ @ E AR SRR serine &7 &
whvielit cysteine F-v Vi A Crdrd] 0 T i de S AR P 2
B0 E R SRR L MR Fed R o T EE AN R e s R
% vRft ew N F H 8 R Ry ERP - IR VAR
e d v f,% Fz2_ 0 4 e b2 F-d ¥E 4ot o fiF (thrombin)£2 %% 3-v fis
(trypsin)(115) s 1R (,} /)EI—L }v] 5‘1’:}’ N '&riﬁﬂfi(m) N E,:il%(l”)'—fi’ %{gl 4?]—(118) y
v igaeayg P A wrlmie i b 2 XRIT RO L IRiEE
W EATRATIIACZ F LK or FARKAR S BT B9 E
w v g d B ¥s 5 I X §8(protease-activated recptor, PAR) 2t
LA I B4 Bl ers g pmhii- g2 84 Won
LK PAR2 ZR2 Fiv 4 3 RLZETEA K2 BB F Liwz 2
g; 3 % E/;i%ii:!'ﬁ #Ej Fﬁg(ll&)*lZl)o 1 ‘;\ / r' /‘&fﬁ”j’ i@%ﬁ—p"f" er/? ,FT 7
B EEE NP R EET LA - R FT TR Z
TR S MEERY R R ER 2 o Y - APTFT F A
NREZRAR 0 LR AN L - 2R - B2 SHF R o
FUTTR T g EACE L TG - AT (e AR R S B
WPV 2 L o

BB AR AP AR T BT SRS TERS B L

Bk dv Bo/A e £ 2bat BALEATF Rz A4 F o A 4% -
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o O] 2R iBATTRAE R AA I S BATR A S ER S ER

g R % i F)F Ho 407 ik B ATF 0 B or Thi
dnte B BAEATE BT o OB oo B E B ILRD

(protease-activated pathway) ¥ it » $-27 5 8440 T v 3B AT L E B

& o



o AFIFEC) ZIE)EATRA R A AEPHE C BRRA FEALET

oy

FEah A gFe i W LA Iy EX S LAY E
i & (binding)m 3142 acF endup 12 o 4 2ra ¢ in R E
FRa@agh £ 3-0 Fra@¥ s 5F - okt g9 1482 pEd- o

I‘L ’gtm}?(/‘:ﬁ“f 5 tJ",E}“P\J\IL bip# 1y ‘:J\;é“j‘@ﬂl’ (16123) 1}»’»‘1;1[7&

WHO/IUIS iEac TALE 2. £ % > R F 7 & 5% ¢35 Lt
PR LAY B nBach o A FIRE - ATEACR T LA

% 43Tt WHO/IUIS 57 TR o @ — ATk £ i 22 50%.4 ¢
Zp ke F AR Y EF & RIFES L & 50k (major
allergen) ; # & it & > 20 50%2 Lo iy AR Ik 0 EF B0 RIFE

% = & 47 R (minor allergen) ®¥

KEZFEFr F 27 5 APy 59.1%5 & 0T

?

H R ERF o B2 TR SRR OERE s - LRI
Foi BACG 2 % - 2GR o R A EURAL N LN B RCR &

LETRFS BEREU AL A2 EaF 5o a1 BECRLP
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5.2 HLE

5.2.1 5§ & ARISEA 2§ 8l 5 A RIER

321 v iri* Aa <54 T kML XFFRTR
ZAPRRE S LA MG 2 AR BRGURA  FRE R I I Y A
LHEAFAFLRELEE o L0k v L4542 > d WMo Ew k2

R L LR TR ~T0C kA F T e

%1000 & vpfy SFT ek a0 330 5 % 2 PBS #p (pH7.4) >
4 CTA25 L & (Branson © USA)SH 30 & 4518 - 5 8000g 4
1524 B b iFieis > 5045 m (A K #E%* )& 022 pm(iwm7z
¥ & *) i/ % > 11 Bradford ;2 (Bio-Rad, Hercules, CA) & #-v H ik

RS A EWTOC A BTG o
5.2.2 £ %

AEFR R LY EARTF LA EKL R § FPLE -
AL RRG = DF] 2 RETTOER D o P R AR FIREALA
BB P IRL LR DR AT AL FF L 24 g BB R

F oo WA SR p R R R S o e 5

N

v
()]
—_
=y
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£ BEIRCL IR ERTRE A LR B BRR S FE A ET

FUFE FIXTR B IR 2 LR R EFER s & H 28
VLR TS TRRRR Eo TR S 4 YRR P Y
WRFT PR 2. Rﬁ[ﬁa’*T$“J}7§322”Tx+ THE A B0 PR RB AT
23l XFEERR EFE 0 A HERRLE L R 200pg/ml
(in 50% PBS-glycerol)z. 5 #4545 P3 %5 (7 & § F%k 2 b o
Histamine (1mg/ml, ALK-Abello, Denmark) = 50%PBS-glycerol 4 %|
= & 14(positive control)fri& {2 ¥t B (negative control): & 4] 14 & 2 3
7% 2_ Sharp Test ® (Greer Laboratories, Lenoir, NC, USA) & & &5 4+
FERER%H - LK R d EEpr %5 E¥ i% P& Sharp Test ®f: F £ 3
AR B R R 20 AMEHE RS B E R

M4 ¥t BB (negative control) * 3% 3mm 2+ Z R R o

(s

RBEER o BHETTRE G 2T RERE (A E RS
FUBAETS ) ARRFRLBLE B A

1o XBE AR REL G L 303 50 F o
523 3¢ FRAAHIcL A F 2

o AP~ £ 11 Laemmli 02 2 *Y 5 SDS-PAGE( k& 4% -
TR 12%)R A A4 E Fed B o B I X gr N g g e 8

Fended FHEMS DA A (PVDF) PV v 5% dn g 4 %2t

,

N
ol
N
Rk
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oL e L (10 B A AT IEY IR R
ok e e T8 e 1 g2 ] CSPD (Tropix » Bedford, MA, USA)% 4
A 52 A (Applied Biosystem, Bedford, MA)* &> & X & & 5 8 2 & 2

# -
524 30 F- AT ALY

B0 F- AR AR - BERBE 14 24 P2 1.5 5 (Bio-Rad

protean II xi2-D cell system) > p 7z 1.5% CHAPS
(3-[3-(cholamidopropyl)-dimethy-lammonlo]-1-propanesulphonate;

C3,HsgN,O4S) » 0.5% NP-40, 9.2 M urea, 4.5% acrylamide/bis (29.2:0.8),
5% pH 3~10 carrier ampholytes (Bio-Rad, CA, USA) o § {&frit tkehi
fimj%e & W £_20mM NaOH = 10nM H3POy4 = % — &g 419 A L
200 k&R B2 ) PF o H = 500 RaEFF B2 2R{s 800 RiF 16
PP RE 14200 RE]PF o BT A 0 R - BE B
FHed o Eve A% 2.8% SDS, 72mM Tris-HCI(pH6.8) % fic & £
bromophenol blue(BPB) %4 #| i e @ 15 2 458 » 5 ~» % = @b %
H R o B mEFY FRAGHEF R Laemmli ch3 2 Yo - gk
{8288 - 2 g & {74 L (silver stain) > — > & M= FAFRFE B

PELFRTARERE  UERAAR R ERE BV NI

,

N
ol
<o
Rk
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5.2.5 Fi kA 78 AT B R ET

SRR TR AT AORE ARG R T ke T &
%, kv f= & {7 in-gel-digestion(Montage In-Gel Digest Kit, Millipore)
odd SR AFAEFTEREY CUREIEMFES R BN
## &% (electrospray ionization tandem mass spectrometry, ESI-MS/MS,
Finnigan MAT, San Jose, CA, USA) #F2iEac/h v B £ A % 3%
WL IR AR A R A B tryptic PEPRFE S A 4T E BEIR P ELandgp S R 223w
ARIRUL o RS ERRTRE L E F ¢ NCBI (National
Center for Biotechnology Information, nonredundant) 3¢ & 5 7| 35 &

(http://www.matrixscience.com, Matrix Science)r 2 F L+t ¥t » 3 F

Eenv i Fd AR - T HaFRE2 280 a8 358 T A

2. Mowse scores =~ *% 67 (P<0.05) » Bl3u 5 7 B ¥ 2 B 74p L o

)

X
(&)
i~
=
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5.3 .

i
o

53.1 M LB F 2P T R(IgE-% & F-9)

LAY 5 P4 50 B T % SDS-PAGE 4450 I 4 33 48

P2 de Faa o Ha3gd 103 70kDa > 4oL - o

MREERAFRE S G 1B R T SR T AlEA
FRepE i Y Sl Ak dy E B& B+ = () A 22-~24-~
35-36-2 64-kDa 2_ F-v AR 7 A B2 50% ~ 50% ~ 75% ~ 66.7%
% 75%1:},%,&;& F - & WHO/IUIS 3 & iE5T k2 T & 0 4o F
Lo(b) o BHBEAF BLHRE BERL LT FIOAG TP LA

35 B2 9 F R(ABBF ASPEe d)

532 Fb o MR AL 2 PHIEETR

o AL B 1 S Bev %fr: MR AR L AR AR AT
F O Rk Ak R 0 BER 22- 2 24- 2 35-236-% 64 kDa & 4%
Vi AT R 2. & 7 = 2k(Isoelectric point, pI) 4 %] % 8.7~ 5.8 ~8.6 ~ 8.7

5 52 4Rl = 7T o

,

N
on
Ny
b
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533 FHRAITHIMISFT R RFEL

24-~35-~36-%2 64kDa > #F&GEEST RS- BT ABE /L6 o
AR EAC R R RS R P B T RE B AR B
- P/A

%‘r;-g [E AR SR E R %\”“E_ 3{?, g 2%, 24kDa i AT R 2R Ik
(Anopheles merus), & # £i.(Tenebrio molitor), & %% i yx(Ochlerotatus
togoi) # mri= (Chrysops vittatus) 2 &k 5 #& & 4 f# (triosephosphate
isomerase) 3 A #4p 4t ; @ 35kDa % 36kDa i ¢ i &2 + E 8
(Antheraea yamamai)% P # #Hitsk i (Homalodisca coagulata)z. % #&
1,6 = B4 fg %5 B+ (fructose 1, 6-bisphosphate aldolase)§ F 7 4p iz 2 >
64kDa i a7 B P £ £ W4 45 (Homarus americanus) 2. i # i v 3k F-v
2. S1 £ #(slow muscle myosin S; heavy chain)} A 7148 4+ > 4o 7
“r57 o 35kDa % 36kDa 2. F-v B ¥ i = #845CR  f43] (isoform) - 295
WHO/IUIS z_ & &k B » 24-~35-/36-% 64kDa #-v %"rnz: AR St

HrpEd -5 Fort1~Fort2~ % Fort3> 5 o402 1 BEach o

22kDa v ¥z B> - L 2P E 2 v FETH#RK

AAr o B A HEEFRL R o

,

N
o
>
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5.4 343

B 472 EACR A F A AB0 L0V a2 500, TG
EACH AL B L A R R B 8 SFIEL > 2 e R 2005

EAPE AR AFT 2L EEF L S HFFEE2Z 3 L EATR 5 Fort

~

1 ~Fort2 £ Fort3 m ¢ 2 3] 2009 # Langner % % 4 * 3f% 3|

)

A28 F o MiEariE A K 2o 44 £ B eg(Culicoides sonorensis) i & i A7
B % Culsl 7o

d AR 27 8% L BREATR 24 kDa 238 A R B R L

s

[ #% £ 4§ fi# (triosephosphate isomerase) j 4 + 5 71| 2 4p 042 o BAf& 3
WP AT E - 3% > f § it B~ R 4 dihydroxyacetone
phosphate & % D-glyceraldehyde 3-phosphate - £ f& 3 #5 £ f5.fi § A 4F
S TR R e R

o B TE AR 35-/36 Da 2 iEATR & % i 1.6 = BARRFE SRS
A B2 4R i o % 1.6 = Bk E S5 P# (fructose 1, 6-bisphosphate
aldolase) # & fLit glyceraldehydes 3-phosphate £ dihydroxyacetone
phosphate 2. = & & fg (aldol)zk i 2_ 4 5 % & 1.6 = gip&(fructose 1,
6-bisphosphate) o f 4 &2 F & 48 4 2 % — #EHEA% (class [ aldolase)

B ' §ikdg 22 2 F 2 Schiff base formation*" » & LR

»

9
()]
=3
=
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24 42 % = S pEsEpT (class I aldolase) 11§ = i F5 4t + & 45 2 55
0o % gl g B |2 45 > 37kDa 2 FESERF E ALIR L 5 51 AcH ¢
FF % B K F o (baker’s asthma)2_ -] | & dg i ac p 3313

o B EELEAT R 64 kDa 2. AT 27 ¥ B4 4 (Homarus
americanus)Z_ g ey 3k F-v 2. S1 £ 4(slow muscle myosin S; heavy
chain) 4 3 A 5|2 fp izt o 7 BATE do 2 vup A L Pd
(fast-twich) 3| ~ $ & & (slow-twich > S1) 3| ¥ & 58 ® (slow-tonic > S2)
A1 o suig Fov (myosin)2 & 4R 4R ~ U $-v (tropomyosin
7rFLEs 39 ) ~ RBIPUEE F-9 (paramyosin) ~ ¥4 -9 -1 (troponin-1)
94T v -T (troponin-T ) &2 34T v -C (troponin-C) f %5 88 & % -k A<4E
(crayfish) ¥ #94 445 M2 ek @ d — 1 58729 o Medler % 4 ¥ 4%
22 RIE2Z W F S 0 ET BT 0 T 2 faklidp
£ 5 D gr 2tk g (Africa malaria mosquito)2. 5 48 P it 2. 3
6O 66%2 A F B AR 114 o 34T Fev -T HCAT Fev 47 £ RE2 -
Ao Rvvidder B EURIMET S L2 A S 52 i
Ao RO E-Y ¢ ALY B RAEGEIINT g Yk 2 £ 8
a4 AT B BACR Fort3 2R
o v 2. Sl £ 4#(slow muscle myosin S, heavy chain)3 4 + & 712

AR s T e s FEAN M - R Ry ROEZ LBATR o

,
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BAKRE S APN AT SRS N LBEED 04 1] 56
SCR 0 22-524-~ 35/36- #1 64-kDa 2z v B L A B2 AR 0 °

# i & gac/h 24kDa > 35-/36 kDa £

i

vRen TR 2 Gk E

64 kDa 2_ 3-v B £ i o
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¥R BRI EBEsR Fortl2Z o F+ER

6.1 313

B2 RO R JReT e AF A AL A E,Jﬁ AEET 2k FE P T 4r
R ARFORK S BT R R R L T RE LT
! ]

& ”‘Pﬁ%ﬁéﬁ AR ek T

s

LR AP 2
78 o ARA IR B AT R 2.E R IS

Fx‘a

l:

—

b2 AT R o

Tk FEF kb 2RI N T RGO £ B ACR A R A

BB LR B RE - LAY ERkmEY L - FE
ko BACHFEFIOR T A R KR AR

P i® G L MTehL &

e R B AR 2 AT R 0 4 AR P B T L RARA T o XK

Kz AT R Z BF o F = B eh% £ (batch-to-batch variation)
FFFIAMANEY T3 F R AR

M A RS AOM R L EARCRRE Y @

¢
A
=
m>
_\‘
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6.2 il iE

6.2.1 ¢ BB MRNA 2 | &

JEIF O AT SR 2. S B EEE Bk~ TOC kN o F |
RNA PFoL i fE § #0215 eh 5 840850 % 14 > %2 4 » TRIzol®
##|(Invitrogen, CA, USA) » 4r » & i (chloroform) » #t.< 12 {2 - total
RNA ¢ 73 *t-k4p k& (aqueous phase) o # J1-K4p & 3 7% > 71 B [ BRiTK
s » 17 31 total RNA -

%" Poly(A)Purist " MAG mRNA * it £ % (Ambion, Austin,
TX, USA) * i poly A" mRNA - Total RNA ** -3 % ¥ £ binding
solution & & > T v Oligo(dT)# 3k » & 7 7 poly(A)F 712 mRNAs
2 &+ Oligo(dT)gsk » —i”;} e o B7 G BIRTDE T B
o Iz&%ﬁﬁgifﬁtﬂéli ¥ A - @R 7 F AR ESHZ ribosomal
RNA z_ ik i b g # e % 14 1@ * 3F #.47 (51 RNA Storage
Solution #- poly(A) RNA /£ % - Poly(A) RNA j¢_Oligo(dT) &3k

Fferie ik, TEL 2 WL H2-70C -

>

~
[@p]
[
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6.2.2 3% F % ¢t & :F( Protein in-vitro translation)

o A4 B mRNA 12 biotin & 2_2. & &+ 35 = & 3f ‘w2 Biotin in
vitro translation % ‘2 (Roche Diagnostic GmbH, Mannheim, Germany ) °
TR T > AR mRNA 2B 0 3B 3 2 % * biotin
Tt lysine-tRNA #F1F % £ = 5 biotin e T i j-v 5 SDS-PAGE
A Bt 45 % PVDF % F o 4] # streptavidin-peroxidase 48 X 1 jp| &
= ed-¢ B > * luminol/iodphenol # s F > 4 KM ER P {5 F R & X

KRS

6.2.3 4k o 4L CDNA A 1

roSug e 5 AR AL mRNA 5 #5950 1295 Strategene ZAP-cDNA
& & % ' (Stratagene, La Jolla, CA, USA)Z 3k 2 -2 3> & & 5 — ik
cytosine + % ¥ 32 cDNA £ RNA 322 &2 - H Oligo(dT)3!+ & 534
g e 3 - Xhol*»i= > % = 3% cDNA & = {¢ > 4 » EcoRI adapters %
T4 DNA 2k & > £ 02U p% Xho I #- 57382 Xho I 124 i /b B2 % -
@ &2 cDNA = 5 - E H » {42 % DNA- £ &t % cDNA 2
P2 AZAPXP 482 TADNAZREF > ACT R A 2 X R 246 »

§ %8 > £ 12 Gigapack III $+ % % ‘2 (Stratagene,La Jolla, CA, USA)#-2

,
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o A 4% cDNA 2. A ZAP XP ;‘ LS ‘”F]’ AR X SM
(0.1M NaCl; 10mM MgSOy; 50mM Tris-HCL, pH 7.5; 0.01% gelatin) %

i ¥ 0 A 5SS CDNA A IR iR -
6.2.4 gy Bk i ¥k F CONA R T2 4

7 & 2 42CH#XL1-Blue MRF’ + % {8 {2 A7 FH & R & S
| BE{S 1z e i 10mM IPTG(Isopropyl-B-D-thiogalactopyranosid »
Sigma, San Louis, USA)ewl it S a B ¥ » 2 37CHF B £ 1
(EARE A 3 l‘zﬂ FME B2 8 v chd e e & x Jopl it 4
MR 3 R (s o [ s B o s TBST & i i3 30 A 4815
1% 5 ARIFEEACR 4k (7 & AP BURIGE Ful) 27 LA B i
(O Fpdole w it LA EFE) > T [GEB K G2 3 Foaam s 3 & ¢
Sk R E R T w2 B - BTk cDNA 8 Bd A LS
- 51+ T3 313 ¢ AATTAACCCTCACTAAAGGGC 4= T7 31+
GTAATACGACTCACTATAGGGC > & {7 PCR 3 tg o 55 99°C4vif S
b4 (s & B cDNA % 4(denature) » g2 £ {7 PCR F Jix o F Jiif 2
BT 94C 1 A4 S5 C o LA T2C 2 A s R 35S TR e

BEFEFT2C 6448 hid s d4C o M L5%EF %7 PCR

A2 A

,
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625 ETRAFIZAEERREEZ] LT

PCR2 A4 G Taq REPF Jis > ¢ 2B AP 3 Hib- B
deoxyadenosine(A) » TA cloning & % (Invitrogen, CA, USA )2z pCR 2.1
4% 3 =57 - deoxyadenosing(T)> ¥ #PCR A+ 7 »xd & » {18
? o 3Lip g * TA cloning = ;% #-PCR A # 2 &7 DNA ¥ » pCR 2.1
48 > * # =) (transformation) I + % 1% )tk Top 10 F, £ 2 40ul
40mg/mL 2. X-gal # > LB &z ? > 3 37TCT TR AR o d 1
RPN NACT 23 FEFEEES G 4 o Prdie & 5 DNA
o 2 B R F s At E 8 (subclone ) =t i 78 6 2 H $hFjzad 54t
B2 PP o 7 A DNA Z 5 #2il c DNA & §-9 5 7] 12 NCBI
blastn suite 2 NCBI blastp suite #% 3"
(http://blast.ncbi.nlm.nih.gov/Blast.cgi) wi e Mk vt ¥ > 20 553 < (signal
peptide) &2 ¥ 5 2 f it BLRY & %] i@ * ExPASy Proteomics & JR %

(http://www.expasy.ch/) 2. NetNGlyc 1.0 #% ;"

(http://www.cbs.dtu.dk/services/NetGlycate/ ) i& 7 4 47 ©

FERLE 352 %t 4 %’frg*" DNA & g — # = 7@ o

)

X
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=



£ BEIRCL IR ERTRE A LR B BRR S FE A ET

ﬁ*‘l

6.2.6 1% B AL RE BBTR

12 '] fF EcoRI 4= Xhol (Promega)*» 2% 78 7 | chi ATt A & &2
th cDNA 7 £ {82k & 3| pET-30 % 3" 48 % ¥t(Novagen, Inc.,
Darmstadt Germany) » §&75 T + % 4% i) BL21 (DE3) 7tk (Stratagen, La
Jolla, CA, USA)*® - & e tr¥fd & 7 25pug/ml kanamycin 7 LB 32 %
A A37C4 £ I ODgoiE 0.6~1.0> 4c » 0.1mM IPTG (Gerbu, Gaiberg,
Germany): ¥ 5 & 3 Fend Mo S RB & DER > 58,0008
e 10 &2 48 0 53 8 & A 0 4~ SDS sample buffer § i* 5 » 4575 >
12 Laemmli j# *Y%5 SDS-PAGE( & 4% T & 12%)T A A 17 f & 3=
6O AL PR Ae 523 b2 R T AR ERE 0 p L F

FERE B R B0 FenFpie s+ o
6.2.7 i £ EiEAR

FTHPET30 2 £ 39 T AP ONBZ I CHIF 5 6 B wikph
histidine residues(fi = His-tag sequences) > ¥ "5 £ 3| = % #Ni*) 4
B A& Mg g e B i o 3B AT R R Flen pET30 € 2R 53 %
2 & o IPTG 34 ¥pe & 30 F & 2 > o i Fik £ 1345 Novagen 3#

M E L2 FRFFEFHL B g E v Y & - e

,
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enterokinase (Novagen) & 20°C & J& 16 /| f&¥ » #1230 N s e 48 5 o

*7“/13( ¥ Skd)fs » R R EF T iR o

6.2.8 11 fik 4 BB 4 B R ik (ELISA)A # € it R 2 IgE 7544

AP Y 2 SRR E B ATk 3ug/well 12 pHO.6 2 dk 1
coating buffer # § >+ 96 3tz + » 3+ 37C T A ] pF o 11T & 5 3R
2_ ¥ 3212 washing buffer % iF 3 =& washings - Washings 7 12 1% . X
% j(Sigma, San Louis, USA)** % i blocking # | f#{& » 4 1:10 i
7R IRX ke o A Bl 3t 8 F R 2 ) PF o Washings {8 £ 1 mouse
anti-human- IgE (BD Pharmigen, San Diego,CA,USA)** £ /8 F &=

| B¥ {4, 4v » substrate p-nitrophenyl phosphate (Sigma, St. Lous,MO,
USA) - % 1+ £ & {¢ ™2 Microplate Absorbance Reader (TECAN » Austria)

47k B 405nm T 3 B~k & @ B B (optic density, O.D.) o

F 25 B2 cutoff i & 5 30 & o BEESE F & OD.

T 5E+2 %% 1 (standard deviation) e

,
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6.3 .

ik
*ﬂ

6.3.1 5 M4t BB R CDNA B2 E 3

BB L BRUEATR cDNA B2 7w 0 b ok Rk SR

e BEEEU L PO T FE(MRNA) & 1 20 55T o SRR SE L Pl
PrpL s b e 2 0 H A4 2 SDS-PAGE T A4 72 %
R B -&r%}—l‘ 7 ':'l-i‘j']-, °

HH & 8 8BcDNA A F1E % 12 ethidium bromide plate assay <

% £ #1192 cDNA A4 » 5 200ng/ul » 4c@B~ T #17

B~ Sug o0 5 A4 B mRNA 5 #04F & = 9% cDNA > 12 EcoRI 4v
Xhol +» 4% » L ZAP XP A1 5k FIE (5 11 % 5 A 400 AT B st
FPLIGgEF M T AR GE A X GFELRL L FF G Bk
MELE R A YIS € st i A Y T oo i F O = Rd A & E

ZOXFERS D AeRl S T e

B iE k2. 2 T3 2 T7 31+ #-1gE binding clone # PCR #§ 7§ » 4r

%]_L: t"‘-i‘ﬁf o

»

9
>»
=3
R
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6.3.2 #4ck TF28-3 2 P fk B 7| &1 s ik ft 5 7|

B? i TF28-3 2 EHREPHE TS - =7 8 B HM » 5 -
partial clone » # open reading frame 7 357 B 12 { it - ST 7
118 @ %k » 5 — 1 partial clone » 4oB - ~ #7177 - HiE B35 2
B0 F2 A+ E 5 13.67kDa> ¥ T 85 4.84 - 5 NCBl blastp * #t

S % 0 4t -9 F &3 2 prdx 2 serine/threonine protein kinase 7
65.3%2_ F 7|4p 4 o 4ol 19 #7o1 o 5w WHO/IUIS % 4+ 0 & &

TF28-3 i ;% & % % Fort1.0101 (Accession number 1088089 ;

EU678970)"'*

6.3.3 £ E£iE5TR rFort1.0101 £ X & 5 BKGEEST R 2R

EARAE S A *]%:].53}\ TRk AuATiE 2 [?ﬁ £ & 2igack rFort1.0101
U= el "75\7}——‘}5!‘9}7" % SDS-PAGE & 12 )?3 B 3 i AR A

24kDa *#iT5 — 2 PP A2 F & 0 AeBlZ - oo o

6.3.4 1A% % B 4 & % i (ELISA)R Z_rFort 1.0101 2 IgE &%

i\lfa;'z—?)o rr,\‘:é‘ﬂ.\_u_/ﬁ’ v 28,x—v:‘% ;/#&j{%g{%,ﬁé

v

£ o BB AT PR 21 ELISA ¥ rFort 1.0101 &F & > IR

E

LS ERIEERE Y 0 19 Lok & (67.8%)2 s 2 rFor t 1.0101 &

,
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2. O.D.7& & cutoff value ™ + » T FE MK R

B AoBlz - e
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6.4

A0 g4 mRNA 423 cDNA A FIR » iE 58 1) For t 1.0101
2 F%i> cDNA k> % 7 898 B2 {4 > 2 open reading frame 7 357
By S 118 BrefApl o 0t v T H R prixz Soep
/pRYefL F-v % (serine/threonine protein kinase) 3 65.3%2 5 71 4p 12

.]w_}_o

F—0 % (protein kinase) & — B {3~ cfif & 72% > | F #-= Bifk
H (ATP)L 2 BiEAIA T & § ReavRAf s e e #4%
v ALt At RHEEHES N e L BE S H B e
g it R Fed e VF & gm0 o B RYA 2 e
FRv EE o AREA TP 5 518 B v piE 2 AT 0 B ASER
HF2 5% 0 A e 4 P B enev ovF 2 LY E (catalytic domain)Ap
% < E(conserved) » ¥ 3 3F 5 R E ¢ KM IR S S
LR N -7 3 - §F 74 Meph(glycine-rich)2 £ I & 7
Gly-X-Gly-X-X-Gly » #2 ATP 2 % & § B9 3o gorsiagp 8 A5
(substrate) & — 427 o K A5 > H P & i & cned 3 5 SHRph/pRR
& & — 3| (serine/threonine-specific) &2 fit. ¥=ft & — 4] (tyrosin-specific)

oo v o> BBy erept % - A (histidine-specific) ~ % % iepi/
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2 viefs & — 7 (aspartic acid/glutamic acid-specific) ¥ 8 & 4] &
19 o 4 Fev s 1Y 2. ¢ Bido% 3 Asp-Leu-Lys-Pro-Glu-Asn
B R o 71 BEr B 5 — SORRR/FRISE B0 F L B Y RRE T
Asp-Leu-Arg-Ala-Ala-Asn(4r % 8§+ 4# 2. Src I # 3-v e )
Asp-Leu-Ala-Ala-Arg-Asn » R & fit "%k - k%% (tyrosin protein

kinase) "

i Veph /fRepk -9 g% (Serine/threonine protein kinase) 2 & #-
serine £ threonine } 2. & ¥ 19(OH group)®ifis i* - me i & B ¥ &
& 2_ F-v % 4o protein kinase C ~ MAP kinases ~ Mos/Raf kinases %
25 SHRPL/pRREL 39 % ch- f& o Serine/threonine kinase 3 %
B w235 LRR(F L LER AR mp A
i R AT B nE & g

B o /F*J%j 3 3R & fF M=k jjov% (arginine kinase) 7 A-i% 2. % 20 ¥
(Group 20)iEac "™ > ® 7% % £ FBEER 45 2 o i ag p PO,

& ¥ b L B A7 R (panallergen)z. — 7 s fe p o d K F w2
Serine/threonine protein kinase » 47 2. < /l% o

BRI AP AL B DNAAFIR R L rEad i

& g5/ rFort 1.0101 » # 3=+ F & 71¢7 Serine/threonine protein

kinase 7 & R 2 4piuld > T idEE & A G UL HE B0 R0 S B ATR 23R

>
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FoR SASFA REN R Fort22 453

et

3T EERRFAT R T L EEAART UB R B2 R RRE AT
B * K oh 20 B AT R P AR B CRRE R 2 BT R A K
BT AR NIROD o P ek gt - X RFARIET E BT
(e s BHFEe T A AMEE I FEFT) O eBah {nkit- 2
2 AT R 2 R e ‘ff TR E SR - KIREARZ E AR B
gLz X RBPiEAaT R Y RS2 ¢ o Valenta & A IR - X
iEACR 5B 2 £ BiEACR (4o RIS 2. Betv 10 Bet v 2, Bet
v3oBetv4) 12558 A3 A u S gV L kA 4Tm 2 IgE
F BT A4 & (profile) » #£ 5 T~ i f#;4-35 %72 | (component-resolved
diagnosis) > ' A2 B se2 AT Rt R A RS BT R 2 RATR

B TERRERATE R F VY BRRAL AR F R
(cross-reaction)'*'*V s ¥ & 4 FE 5 HoH - DETM LR R S E miaT
B e B BTk @ 1T 2k componet-resolved diagnosis 2

BE krriparh v oehpe s o



o BEVRC] R0 EACTRE A s AR BAR A FE

EE”S"M F e F) o W iprge e

' Fort 1.0101 » v 3 & & ¥4
B LS A BEATR 0 I Bk

{ R TR * ik o T
PRA - BB AHER S PPIRE v A REAR A PAT
FI%d FHRI T rET

Fort2)z = |73

- 7
S JIvZ_

36kDa & i (%7 ¢ ¢
* (conserve domain)?% £k il 73 PX B 71 48

— PR &
& iE o P44 cDNA A FIE o

ETINS
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72 Mg

7.2.1 5 BB MRNA 2 #

FEIF o BATHE AR 2. L AR B 2 -T0C kAN o B
RNA Pb e fi § #0416 60 5 4585005 % 14 » %2 4 » TRIzol®
=& (Invitrogen, CA, USA) » #c » % 7 (chloroform) » &< 12 {5 » total
RNA ¢ ;3> -k 4 & (aqueous phase) o #5 J1-kAp & 73 7% » 1 B A R UK
s » 1% 3] total RNA o

%1% Poly(A)Purist " MAG mRNA # it £ % (Ambion, Austin,
TX, USA) # it poly A" mRNA - Total RNA ** #-##i3 /% ¥ & binding
solution # & » 7 4v Oligo(dT)#3% » ## 7 3 poly(A)& 72 mRNAs
&1 Oligo(dT)&sk » & F 403 je 1 » #-7 § BIRDE F R B
t ’Eéﬁiij‘&g#ﬁt&%li?éﬁ%i%@ﬁ A% &4 F 2 ribosomal
RNA 2} ik ds 5 et # ‘T Bt ¢ * 3f #.47 5 RNA Storage
Solution #- poly(A) RNA /£ %k - Poly(A) RNA j¢_Oligo(dT) #Z3xix

Fiome fRitak, TEI 2 WL L IT-70TC o

»
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7.22 % % anti-Fort2 & - {+3ui

B E25a0 7€ d o 4o & 20850F WA T J3 & Img/ml For
t 2 conserve domain ' “IVPIVEPEVLPDGEHDLDR" 2_ 537k 4¢ % $8 4%
M & % >Freundiz#| (Difco Laborary, Detroit, MI) » # % — =X & % /1
B B Z R i 40 540.5me/ml S AR B 2 KA =
2Freund ] > @ = & o d F & F 0 L5 18% sodium sulfate
Sk {8 0 B X5 14% sodium sulfateiitiik o & i ehFort 2% — 4 % $kIgG
k8 = 20mM Tris-HCI(pH 8.0) 7% *t4°C 454748/ pFis » & 5 %

7 2-70C k4 o
72345 3 B4 CDNA A F1 &

roSug e 5 AR AL mRNA 5 #0129k Strategene ZAP-cDNA
& & % ' (Stratagene, La Jolla, CA, USA)iZ k2 1R 3> & & 5 — %
cytosine + #F 7 32 cDNA £2 RNA 72 £ 48 - 2 Oligo(dT)3! + & 5%
23— Xhol*» x> %= 3% cDNA & = {¢ > 4r » EcoRI adapters %
T4 DNA 2k & > £ 02 U4 pF Xho I #5734 2. Xho I 124 i /b 7 %
@ &2 cDNA = 5 - E H » {42 % DNA- £ &t % cDNA 2

P82 AZAPXP 482 TADNAZREF > 4CTRHEZ 2 X R 2 2LE »

N

s
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48 > £ 14 Gigapack III 31 % £ ‘= (Stratagene,La Jolla, CA, USA)#-7
v 4 cDNA 2 A ZAPXP 43 » " ARt £ - © %350 SM
(0.1M NaCl; 10mM MgSOy; 50mM Tris-HCL, pH 7.5; 0.01% gelatin) %

i ? o R LU CDNA A TR A -
7.2.4 2 anti-Fort2 % - M4 39 F cCDNA A FIE &

T A 2 42CH#-XL1-Blue MRF’ + % {5 72 A7 FH & g & 5
| BE{S 1z e i 10mM IPTG(Isopropyl-B-D-thiogalactopyranosid »
Sigma, San Louis, USA)ewl it ‘a5 » 2 37CHF B £ 1
ko ZFFE A “ﬂ AL k2 @l v hd e AR A x foal b 4

MR 3 R (s o [ s B o s TBST ¥ i i3 30 A 4815
1 * anti-For t 2 #88:8 {7 £ & & & (9 e e o i hoE i FE) & IgG

F%FJ’F}@‘/P [ﬂﬁ%}tl"\& ’ T@ G Ki’%\}‘ Eﬂ’—l‘ﬁﬁp'u V2 H -

o

¥R cDNA G4 g B i L& - 12513 T3 515
AATTAACCCTCACTAAAGGGC 4= T7 51+
GTAATACGACTCACTATAGGGC > & {7 PCR 3 tg o 55 99°C4vif 5
k488 1 % cDNA % 4 (denature) » “§2_ &7 PCR F & o & Jii% 2
4T D04 0 1 A4 SSC o 1 AR T2C 2 Ak £ 35 S Tk -

BEFEFT2C 6424 (é% 3 d4C o 1 1.5%F %52 PCR

N

9
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EE N SLLRE

725 @R AFIIREERRIEE LT

PCRz A% 5 Taq R EFFF s > € B A 3 H4- B
deoxyadenosine(A)  TA cloning % ‘= (Invitrogen, CA, USA )z pCR 2.1
48 % 3" =7 - deoxyadenosing(T)> ¥ #-PCR 2 1~ 7 »xi 3% » §“ #
# o 2L i ¢ * TA cloning = ;% #PCR 2 # 2_ 7 DNA # » pCR 2.1
48 » £ # ) (transformation) I + % 1% )tk Top 10 F, £ 2 40ul
40mg/mL 2. X-gal # > LB Hx ? » 2 37TCTE X o d 1B
B 4CT 23 R AT A Fe ¢ o did & 5 DNA
4 r 2 B PR Fsa it iE 75 (subclone ) = E 78 {8 2 B ks o A
A P P A DNA R FE o DNA 2 3-9 5 R 714 NCBI
blastn suite 2 NCBI blastp suite #% ;"
(http://blast.ncbi.nlm.nih.gov/Blast.cgi) wi e M {4 vt ¥F > 20 533 X (signal
peptide) & ¥ it 2_ pE i BLP| & W] i@ * ExPASy Proteomics 7 PR B

(http://www.expasy.ch/) 2_ NetNGlyc 1.0 £z ;"

( http://www.cbs.dtu.dk/services/NetGlycate/ ) i& {7 & 7 ©

FERAE 2 E A 1A DNA (3 it - % = g o

»
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726 1A B AL RE RETR

12 ' fF BamH I f- Pst I (Promega)*> 2:% 78 1% 3| e 5T o L £
2 Hk cDNA F B {64k & 1 QIAexpressionist £ % (Qiagen, CA, USA)z
pQE30 # i 48 - £ #2) 1 ~ % % F] MI5[pREP4]#14(Qiagen, CA,
USA)® - & k48 % 7 25pg/ml kanamycin 0 LB 32 % & > % 37C
4 £ 3 ODgpoiE 0.6~1.0> 4 » 0.05 mM IPTG (Gerbu, Gaiberg, Germany)

g s e Fehd B o TR SRR R DFR 0 K5 8,000g
o 10 2 48 0 53 82 % 2 0 4o~ SDS sample buffer & i 5 2 4518 »
12 Laemmli ;% *Y%5 SDS-PAGE( & 4% T & 12%)T A A {7 f & 3
6O AL PR Ae 523 b2 R T AR ERE 0 p L F

Rt R BACR B FeE e A S R
727 it & 285 h

TREPQE30 2 A & € i FAF N {c CH34 5 6 1B

X

ke fs histidine residues(f = His-tag sequences) » ¥ " 55 & | = 1§ 43
(NI*) & B B & Hifig e 1038 - o 3450k 2 Pl pQE30 £ e phigif §
g R o IPTG A ¥pt & 70 Fehid 2§ Fik X 1345 Qiagen 23]

FH2ZERIFEEFHD

»

9
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728 1IfE % TS LA B2 (ELISA) A 47 £ st 2 IgE E 1%

FUp - L 20 ORI E e iE AT 3ug/well 14 pHO.6 2 k& 1
coating buffer & § >+ 96 34 &+ » 3 37C By A ] PF o LT E A 3K
2_ [& 3211 washing buffer %5 i 3 == washings - Washings s 17 1% ./ %
i j3(Sigma, San Louis, USA)** % i blocking & -] p# i > 11 1:10 #F
2 )]% B o ;‘—f;‘ wA U S F R F R 2 | P - Washings {8 £ 12 mouse
anti-human- IgE (BD Pharmigen, San Diego,CAS,USA)** £ /8 TF F J& =
'] BF{&, 4v » substrate p-nitrophenyl phosphate (Sigma, St. Lous,MO,
USA) - % 1+ £ R {é ™2 Microplate Absorbance Reader (TECAN » Austria)

47k B 405nm T 3 B~k & 2 R B (optic density, O.D.) °

5% 5 B2 cutoff 2k % 30 44 - AEER Y £ & OD.

T 35iE +2 %% X (standard deviation) o

,
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7.3.1 Anti-Fort2 % - |+ 1gG $#ifg 2 732

2 For t 2 conserve domain **IVPIVEPEVLPDGEHDLDR?! 2_ 5%
PRt B o d o 4P F 2 IgG FAl o & SR S RS Ak B iR
Z O BF OV PRL36kDa 2 S A -G BT 0 B S P L2 36kDa For

t2:ipAT R 8 4 o Bl L Ao o

732 5 REBEESTR CDNA 2

B Sug ¢ #4mRNA L HOF & 2 9% cDNA > 12 ECORI e
Xhol *» >3 » A ZAP XP i‘ %’Iﬁfﬁl AFIE S * anti-Fort2 & - |4
IgG Fi¥ 8 17 L & :E > 4~ =X & 38 & anti-For t 2 38 5 H 124 L35
F R B RG A dts € =t iE 780 anti-Fort 2 38 F B X i &
§5iF 11 Z SRFERR e B MiE Rz 1 T3 2 T7 513 #-IgE-binding clone #4

PCR # 1§ > 4o@l= ~+ = #F7 o

7.3.3 R TF210 2 P15 i & 7 & ve A i B 51

B¢ %HELTF210 2 G FR A - £ F 1065 B 5 » 5 -

>

~
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R
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2

full clone > 15-992 % coding region > # open reading frame 3 978 i
PR SRS 325 BoRAR Aol LeftT c BEEER
2 30 B2 A3+ E 5 36kDa T B85 5.28 ¢ & NCBIblastp * #
%o R0 FER R pmixz E v A4 T3 30 H =

(eukaryotic translation initiation factor 3 subunit)3 77.9%2. & 71 4p 2
Mo deBl= L T At o 5w WHO/UIS % 4% 0 iE $& TF210 & 5% &

2% Fort2.0101(Accession number 1088115 : EU678971)"%

734 LR R R 2 E BEFCR rFort2.0101 2 IgE % & 54

F] anti-Fort 2 iR #ré:E 2 35tk 52 - £ [gG B & &2 FHk
A Jp R A AR B9 TR IgE B g B A PR R R A
Rk et i@2 € e iEack rFort2.0101 & SDS-PAGE i {s ¢ 7 &
L RARBR AL A7 HBRAAANREY ERE it el -

L EEFP' E"N’}%"’

7.35 rifEE B 4B i (ELISA)R Z_rFort 2.0101 2. IgE % &

il

A30 R L R 28 G o BEIERY P

5 E O A GEE AT ¥R 2 ELISA £ rFort2.0101 F & > # IR

,

N
o
G
Rk
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28 & EEERE T 021 Lop B (75%)2 5 i & tFor t2.0101 £ f

z. OD.i& & cutoffvalue ™1 Y » F B F B> # &4 BBk 2 T &

dofl = L o o
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7.4 3

S 5 U mRNA 3 cDNA & F1E > 7 9 Fort2.0101
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4 2 %3] Solely immediate reaction 30 14%
428 ¥ 7| Solely delayed reactions 95 43%
& & 3] Immediate reaction+delayed reactions 95 43%
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Table 2. Clinical characteristics of hypersensitive reactions to F. taiwana

Skin Autoimmune
Subject Age  Sex  Symptoms  test/kU/L Atopy disease
1 42 E l; B 4+/16.39 AR -
2 23 F [, D 14/9.28 - SLE
3 28 M I, D 4+/22.89 - -
4 37 M | 34/11.94 - -
5 14 M [, D 2+/16.43 AR -
6 24 F I,D 14/8.25 - -
7 53 M [, D 4+/1056 - SLE
8 39 F [, D 3+/19.34 - -
9 18 M | 2+/219 AR, AS, AD -
10 37 F [, D 14/2256 - -
1" 29 F [, D 2+/29.98 - SLE
12 60 F | 2+/115 - -
13 45 F D —/0.65 - -
14 24 F D —/8.25 - -
15 36 F D —/1.40 AR -
16 50 F D —/3.04 AR -
17 29 M D —/6.78 - -
18 45 F D —/0.72 - -
19 22 F D —-/5.32 AR -
20 37 F D —/4.94 - -
21 24 F D -/1.12 AR -

I, immediate reaction; D, delayed reaction; AS, asthma; AR, allergic rhinoconjunc-
tivitis; AD, atopic dermatitis; SLE, systemic lupus erythematous.
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¥

Immediate Solely delayed

Non-allergic

Reactions after midge bite allergic reaction control
reaction
t+delayed
reaction
Number 20 12 30
Age (meantSD) 32.1+£2.47 37.7542.54 29.1£2.01
Gender 4M,16F 2M,10F 15M,15F
SPT to crude midge 6244038/  0.25+0.18/ 010 /
extract ( mean wheal
size+SD /mean 15.8242.12mm  0.33+0.22mm  0.09+0.06mm
erythema size+SD)

M= male; F=female ; SD=standard deviation

% 108 7



B 1

o) BB ATTRE E A -

3[Q12313PTN ;][] :TSI[[TOT ST YN :I3I][-3PILY

@ a a1 a a1 a an an ¥ S0T9 ¥8PS IFEL 9L8E8IT SLLSTON T8I

@ @ @ @ @ a a a0 Lo o6roor L6€9 $L8S LE6ILIT STTS66 196

@ @ a @ a da an dan 9T6s 1808 IS0L LT09 SKO0TIT SET0IET 18

TN V W V W VY W V W V W ¥V VW V¥
(wad)  (qwad) (T 3d)

(wadeee-INL  odzi-m ¢ WAy weqrm (WAd) - (udd)g-Tr

(Jm/3ng ) 1961Xa A3pT SPATD YL PIB[TIS JaTE TOTIAINAS AUTYOIA) 1RI0) 'f A[QBL

109 #



o AEFC 2 BATTRA 2 LA - ERR

>
4
&3
|
pii3
P
r
k|
o+

it

31 TP EAERT BB TS Tk ESIMS/NS # s g

& :Fach

GenBank MW/pl
Allergen® pl* Matching identity Species access. No. (GenBank) Matching residue sequence
For t 1 (24 kDa) 5.8 Triosephosphate A. merus qi:1857455 21.86/5.33 10%IACIGETLOER' "
isomerase (EC 5.3.1.1) 'S6TATPEQAQEVHAALRK'"!
"B JQYGGSVTAANCR'™
T molitor i:22090453 26.66/6.0 “DVGADWVILGHSERR"
Z\IACIGETLEER'™
" ALAAKVNDWSNUVIAY EPVWAIGTGK
0. togoi gi:1857457 21.91/5.30 10| ACIGETLQER' '
EOVGANWVIGHSER™
C. vittatus qi:1857453 16.42/5.39 T KWFTDNVSADVSASIRIOYGGSVTAANCR'™
"PVIACIGETLOER'"®
Fort 2 86 Fructose H. coagulata 46561746 39,68/7.56 B ADDGTPRVELLKK ™
{35 and 36 kDa) TSINTPSYDAILENANVLAR'™
87 16-bisphosphate A. yamamai 4i:45330818 39.67/7.59 SINTPSYOAILENANVLAR' ™
aldolase (EC 4.1.2.13) "E|\VPIVEPEVIPDGEHDLDR™!
For t 3 (64 kDa) 52 Slow muscle myosin H. americanus 0i:37925239 5853/5.22 'E0RIATELEDMOIEVER™
S1 heavy chain 35LAKKAMYDAARS!

ATSQIEEAEEIAALNLAK

*Experimental molecular weight and pl.
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Ble (A) ¢ BEUEEEPRT 312 TAR R 4L 25% o 1 o B
¥5de f4» 100pg/m ~ 200ug/ml ~ %2 300pg/ml B stk Lk 3E5%k » =

T ¢ BEGEESCE ¢ R )2 % = & (wheal-and-flare) £ >
3 dose-dependent 2 IR % o (B)/4 ELISA | % ;éiﬂ” LA S A 5
WRE - AR AR Eo = 7|8 '?qz & 17.75£6.72 KU/l » % 2f &7 B,

iﬂ’ & 3.58+2.84kU/ ; & AT F f@ﬁ P 5 2.71£1.69 kU/ »

F. taiwana-specific IgE (kU/I)

Immediate+/- delayed(n=12) solely delayed(n=9) Non-allergic control (n=10)
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AR TIOEHEE A T o ¥ A T g AT R e P

5 119 7
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@ . M Solely delayed reaction
o0 0 . P Non-allergic controls -

L

Fold changes of IFN-gamma mRNA

0.00
B T L
4.00
48h 96h 168h
B oo
(b)
70

60

[FN-gamma (pg/ml)
w &
S S

3]
[e]

%;/?7
%

e
.

48h 96h 168h

—
=]

<

5 120 7
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SAEIEC) 2B ATRR A LA ERRA S EASEILFY
B4 ™ Azocoll ;% B T 5 B4 U~ (20ug/ml) 2 F-v 5 E 1 o e
HELerdn 5 0 P RIERE > 2 B9 5§ 2 8.5x107 units §

#ELerdn 5 BGE AR CrP 1> 3 F-v %5129 % > 6.3 x107 units -

0.45 ‘

— Subitilisin standard L
R e oo oo
R T i A
03 |Jemmmmmemmaee Ehjaiuzana_if(midgg)_cxlmcl _________________________________________
R e S e

Dsg ; Cr PI(cockroaﬁ:h) ~ L
o T e S -------------------------------
R - i .
R e s R e
R s s SE e

0 T 63 85

0 4.8 9.6 12

Protease activity (x1 0~ unit)



o BFIFEC) ZIE)BACTRA R A LAPHE BRALSFERY

%9@
o

B+ F-9 %% Fr4| | (protease inhibitors) . AS549 fmz b ¥ 5 AL IR
Bedr fl A b2 oA e 2 AR o SR (100pg/ml) £ &
B2 IR PR R 2 -9 MEdr4 @) PMSF (5% "% serine £2 & # i
fa cysteine 3-v & e & ) ~E64(A A F-v papain 22 L It cysteine
F-v YEr4 A pepstatin( X P % "RfL aspartic F-v EPr4IA ) & 12
%15 45151 8 ASA9 tmvs £ 32 % 24 [ pF o = 46 Fd V5 e H 2

BRAcEIA T 3 2 28977 o Pk N K Aple P k2 TinE R g

HhF o

-o—PMSF
—~E64
—k— Pestatin

% change of TL.-8 secretion

Midge extract (ug/ml) 100 100 100 100 100 100 100
with PMSF (nM) 0 0.01 0.05 0.1 0.2 0.3 0.4
or EB64 (ng) 0 5 10 20 50 100 200
or Pepstatin (ng) 0 5 10 20 50 100 200

% 125 F



SEEIFECL 2 ERTRR A AR BE BRAAS FEASET LAY

Bt - cBEGERERY I TAr o SHEEERESIERF SR T
%4 SDS-PAGE A 45 » 1> % 3347 2 v Flod» Ho 3§

d 10 3] 70kDa « P 4§ 5 #v ' 3= (protein markers) » £ H %

TR

kDa > ft #f 5 & B #IFH B4 o
P fi

73 N

S o

46—

35 .

24



o BEURCT IR RTRR A s AARIE - EAh AT RS E

P
r
o

Blt- LAEFZFRIBPEGEKESFY 5 11 BRe Fvre s
FO TALEAR R b Y PIgER L c(@p W R B9 T

ke (protein markers) > H ¥ 5 5 kDaca X 11§ 5 & B&GEETRH L -
mif 5 B o BAGEERZ HREFE onff s R 2 EETZHEEZ
+F °29%Da Jeed — non-specific binding band - (b) 22- ~ 24- ~ 35- -
36-% 64-kDa 2. 3-v FiEac ¥ & 522 50% ~ 50% ~ 75% ~ 66.7% %

75%2 bk FF 0 B 6 AEIRA R EACR -

(a) p abcecde feghii kIl mn

(b) Molecular weight (kD)

subject g 20 22 24 29 30 31 35 36 37 64
1 X
2 X X X X X X
3 X X X
4 X X X X X X X X
5 X X X
6 X X X X X X
7 X
8 X X X X X X
9 X X X X
10 X
11 X X X X X X X X
12 X X X X X X
n X
w
Y 8% 33% 50% 50% 33% 17% 3% T75% 67% 8% 75%

Y=frequency recognized by specific IgE



IO 2IR)ENTRA A LA BRRA T EABET LY

BL = 39 o Ah o R EaTR o - BT AT 22-
24- ~ 35-~36-% 64kDa 3-v 2 ¥ 7 =8 (Isoelectric point, pI) 4 %

% 87+58~86~87% 52-

Molecular markers

2-D PAGE

Immunoblotting
with patient sera




GAFIECT BBO)BARTRR A M LA PR R A S E RS ERL MY

Bt e oSS L PO L (MRNA) SRS (% 2 3d 7
AJ 12 SDS-PAGE BT A~ 72 %% - aff 5 B ¥R 2 BMV
mRNA 5 b 5 24P 0 5 cff 5 0.5ug - 4% 8 mRNA &% ¢} 23

TR F5 F AR lug 5P mRNA M e T 2 Ged

a b C d

BMV 1pg - - 2
For.t - ; 0.5ng 1pg
—

11
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b?]'l‘

I~y

HH & #8 B cDNA A F1E % 12 ethidium bromide plate

assay £ T_# cDNA Z # > % 200ng/ul -




BRG] BIX)EATTRA R A AA P - R A FEAREILF

o+

B~ 20 Bk i b cDNA & F1B 2 3 78 2 =038 78 (a)de o F 3E 2
B iR B B s R usanE b ()= E A s SR+

B 5 - &2 IgE 2 & iF tk(IgE-binding clone) °

(a)

(b) _ iy Pooled
' patient

Sera

Control
phage/M™
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Bl - 12 T3 % T7 3!+ #- IgE binding clone # PCR 3§ t§

1000 bp
750 bp

500 bp

250 bp
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Bl k3 TF28-3 2 EHEPHMEA > £ 898 B 5 -

2

partial clone » # open reading frame 7 357 B % ik » S Fe 5 118

IS

Brefhps - BHBIFR2 G 2 23R 5 13.67kDa> 7 %5

484 5w WHO/IUIS % 4% £+ TF28-3 & 3% & % 5 Fort1.0101 -

1 GGCACGAGGGTGGATGAGATAAAGGGACATCCCTTCTTCCGCGAAATAGAC
16 T RVDETILIIKGHZ©PFTFRETLD

1I8W T K ELRNOQKAPYEPKTIK

103 TACCCAACAGACACCTCGAACTTTGACCCCATAGACCCCGACAAGCTGCAC
3’5y pPTDTSNFDPTITDPDKTLH

154 GACTCCTCGAACGCCGACGACTACATGATCGAGGAGTTCTTTGGGAGCGGC
52D S S NADDYMTIETETFTFOGSG

205 AAACCGTGCCATCACGGCTTCTTCGAATTTACATTTCGTCGCTTCTTCGAC
69K P CHHGFFETFTTFRTRTFTFTD

256 GACGATGCGGACTGTAAAATATCCCTCAACCATGGAAATAGTGGCGATAGA
gD D ADCKTSULNHGNSGDR

307 AACGACAATAACAATAGCAATGACAATCAATCTGGAGCAATTTATGTGTAG

I3BN D NNNUG SNDNOQSGATYV
TGAAACTTAGGGAGACGAAGGGAGAGTTTTATCGTTTTAAATCAAGTAGAG
CAAGCTAGCCTGTAAATTAGCGTAGGTTTTCGTTTGTTTTCTTTTTTTTTA
TAATTTTAATTTTCATCATTGTATACATATATTTCGACTAGTCAATCTCGT
ATGTTCATTATTTTATTGTATGTATAATTTTACTGATAAAGAAACAAACAG
AGAGTGCAGGAACAAGCTTGGAGACGAAACAAAAATTCGCATGAATATGTA
ATTATAAAATATTTAATATATGTATCATCAAGTACAGCAAAGTAAGTGAAA
ATGGGGTTGCTACTTTGGCCATCAATGCTCCAATCCAACCCTTCGTAGATA
AAAAATCTAGAGTATTAGAAATATTTAATAAAATTTATGTATTTTAACGGT
TAAATTAACATTATTGCTATTTGCTATGTTTGCGCCTTTTAAGAAGAAACC
CTATTATTATACAATGTACTGTATAACAATAATTAAGAACGTAATAAAATT
TGAAAATGAAAAAAAAAAAAAAAAAAAAAAA




B
,‘FQ'
(\,
o+

G AEIEC) BIX)EATTRA R A LB EAR A FEAEE

B4 £ 2iEsc/k Fortl.0101 55 NCBlblastp ' ¥t % » &2 5 2

s #x 2 serine/threonine protein kinase F 65.3%2 B 7| 4p i {2 o

10 20 30 40 50 60
For bthUbleHPEERblUWlﬂbLRNQKAPYbPKLKYPlUlHNEUPiUPDKLHDooNAUUYM
Aed GRDVNKLKQHPEERLlDElKDLRNQPAPYLPKlKYAlDIbNEDPLDPHKLQUQQVbbon
10 20 30 40 50 60
70
For -IEEFFGSGKPCHHG
Aed SFDDVFDSSKPFHHG
70
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o)

Bl=+ <5 #EFL:RCATELE BEATR Fort 18 588
#ete i5 SDS-PAGE £ 145 & ot G G A % i - MAF 5 molecular

marker ; A 5 & A5 IPTG %% 2 32 % 7% 2. SDS-PAGE ; B# 5 &
0.1mM IPTG 3% % 35 % ;& 2. SDS-PAGE » ¥ ¥ — 24kDa 2_ i & ¢ il
SR 35 5 CH s oSS B 15 SDS-PAGE 15 £ 2 i b s i i

%547 DI & rFort1 5 SDS-PAGE 14 £ &5 & s it d B i

M A (Oh) B (2h) C D

72
55
40
33

24

17

(kDa)



%
5
o

SHSIEC) B ERCTRR 2~ ARSI - EiCR A

Bl- +—- 1 ELISAp % rFortl z IgE /& o % 12 2 & 544
Bac 2 HRENAC) % 31 3045 5 0 BRGTERF 2 4L o
b RUEEACE Y 0 19 £ L (67.8%)% s F8 rFort1 2 F

O.D.& & cutoff value ™+ » R MHF R -

2.5 1
B Crude midge extract

MW For t 1(TF-28-3)

0.D.405

0.5

1 2.3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
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Bl +=- MagE#EFEriuanti-Fort2 82 & - % o 12 Fort2
= }& 3 (conserve domain) '“IVPIVEPEVLPDGEHDLDR>"! #4253t 7
Glodie dF12 IgG it & S HHAGRE, RLARF 2 &
3t 36kDa 2. 5 B4R B3 B - 2 B8 (dedh Bl B H FRLL

36kDaFort2 #ac/p =% 4p 14 o

M 1 2 3 4

36kDa —

Marker: 100, 72, 55, 40, 33, 24, 17, 11 kDa
Lane 1: Pre-serum R1

2: Pre-serum R2

3: Rabbit 1 anti-For t 2 (1:1000)

4: Rabbit 2 anti- For t2 (1:1000)
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Bl- = Panti-Fort2 #~¥F B E B HiEFRZ UTI 2 T7 513 #
IgE binding clone # PCR i +5(A) ; (B)/4 0.05mM IPTG % % £ %= 3
02 A2 T0OA 0P T24 2/ > T34 3 B> T4 4 4

P PETS 2 5B > ON £ F BlIg e o

(A)

g LU LEL T

_wel

- BOw
- as B
[

M 210 213-1 238-2 242-2

6kDa

TO T2 T3 T4 T5 OIN



e SR B EATTRA £ LA WHE R A FEARE

B
,‘R}
(\,
o+

Blo L w4k TF210 2 7 5 fh 2 oA e A 71 o %35 TF210 2 < 4k
EPHBEITA %73 1065 Bk 5 - full clone»15-992 % coding
region » # open reading frame 7 978 B % { fh - SHFLEF 325 B
et o HiE IR 2 30 H2 o385 36kDa> £ 785 528

& » WHO/IUIS % 4% > £ $& TF210 & ;%\ ¢ % % Fort2.0101 -

GGCACGAGGCAAATATGAAACCTCTGATGATGCAGGGGCACGAGCGTGCCATCACGCAGATC 62

M K P L MM QGHE R A I T QI 16
AAATACAACCGGGAAGGAGACCTCCTGTTCTCGTGCGCGAAGGATCACAAGCCCAACGTCTGG 125
K Y NR E G DULUL F S CA K DUHIK PNV W <174
TTTTCGCTGAATGGGGAGCGTTTGGGGACCTTCAATGGACACGCCGGTGCCGTATGGTGCGTC 188
F S L NG ERULGTVFNUGHAGAV W C V 58
GACGTCGACTGGACGACCACGAAGCTCATCACCGGCAGCGGAGACATGTCGGTTCGTCTGTGG 251
b vpbpwTTT KU LTI TGS G DMS V R L W 79

GACGTCGAGACCGGCACCTCTGTCGCCTGCATTCCGTGCAAATCCTCCGCCAGGACGGTTGGG 314
b v ETGT SV A C1IT PCIK S S A RT VG 100
TTCAGCTTCTCCGGCAACCAGGCGGCCTACTCGACAGATCGGGCCATGGGTCACATCTGCGAG 377
F S F S GNOQAAY S TUDIZRAMGMHTICE 121
CTCTTCGTTATCGACAGCCGGGAGCCGGATAGCTCTCTCAACGACGGTGACGCGATCCTGAAG 440
L F v 1 b S RE P DS S L NUDIGUDATI L K 142
ATCCCCATCAGCCAGTCAAAGATCACGGCTATGATTTGGGGCACTCTGGACGAGACCATCATC 503

I P I S Q S K I T A M I WG TULDETI I 163
ACGGGTCACGAGAACGGACAGATCACGCTGTGGGACCTCOCGCATAGGGCGCGAGATCAACTCC 566
T G H ENGOQTI TULWDI LUERTIGIRETINS 184

GTGAATGACCACATGGGAGCCATCAACGACCTCCAGCTGTCGAAGGACGGAACCATGTTCGTA 629
V ND HMG A I NDULOQQUL S K DGTMMTF V 205
TCCTCGTCCCGCGACACGACCGCCAAGCTTTTCGACTCGGACTCGCTCATGTGCTTGAAGACA 692
S S S RDTTAIKULUVFDSDSILMTCIULI KT 226
TACAAGACCGAGAGACCCGTCAACTCGGCCGCCATCAGCCCCTTGCTGGAGCACGTGGTGCTA 755
Y K T ER P V NS A A I S PLL EHV YV L 247
GGAGGAGGACAGGACGCCATGGAGGTCACGACGACGTCCGCGCGCCAGGGCAAGTTCGACTCT 818
G GG QD AMEV TTTSARQGK F D S 268
CGCTTCTTCCATCTCATCTACGAGGAGGAGTTTGCTCGCGTGAAGGGCCATTTCGGTCCCATC 881
R F F H L I Y EEEVFAIRV KGHU FG P I 289
AACAGTCTGGCCTTCCACCCCGACGGCAGGAGCTACGCCACCGGCGGAGAGGACGGTTTCGTG 944
N S L AAF HPDGI RS Y AT G GEUDGF V 310
CGGTTACAGACCTTCGACTCCAGCTACTACGAGTACATCTTTGACTAAGCCGAACTGTATTGG 1007
R L Q T F D S S Y Y E Y I F D * 325

GGAATTTTGGAATAAACTGGAAGAAAAACGCACGTGCTGTCAAAAAAAAAAAAAAAAAA 1066



e BEIRCL 2 ERTRA A LRBE  BRRS FERARFTLAY

Bl= -1 5k Fort2.0101 5 NCBIblastp ' $t5% » o §-v B
213 % padx 2 eukaryotic translation initiation factor 3 subunit (eIF3) 7

77.9%2_ B 7|40 02 % o

10 20 30 40 50 60
For MKPLMMQUHERAITOIKYNREFDLLF S CAKDHEPNVWESLNGERLGTFNGHAGAVWCVDV

Red MEKPLMLOGHERAITQIKYNREGDLIFSTRAKDHKPSVWESLNGERLGT FNGHQGAVWCVDV

10 20 30 40 50 60
70 80 90 100 110 120
For DWTTTKTITH;hDW%VRTWDVFThT%VAFTPCK GARTVhFGF%hNQAAYQTDRAMUHTC
Red DWTTTRTITH;hDW%TKTWDVFTh%VIFTTPFN SAARTVNES YShNQA“YQTDKAMhHN(
70 8 90 100 110 120
130 140 150 160 170
For LLEVLUbRbPUobLVDGDALLKlPLSQ oKllAleulLDblllleLNGQilLWDLRlG
Aed ELFIL UVRN\I’ UobloNQ‘:I‘:’VLKLl MNQQoKl TSMLWGALDETVITGHENGSIRI WL}LR}\A
130 140 150 160 170 180
180 190 200 210 220 230
For RLleVNDHMGAlNDLQLbKDGlMLV SSEDTTAKLFDSDSLMCLETYKTERPVNSAALS
Aed KELNSVNDHTLNINDMQLSSDGTMLVSASKDATAKLEDSESLMCLKTYKTERPVNSAALS
190 200 210 220 230 240
240 250 260 270 280 290
For PLLEHVVLMMQODBMEVTTT ARQGKFDSREFFHLIYEEEFARVKGHEGPINSLAFHPDGR
Aed PIHEHVVLbbeERMEVTTTSTKAbKFDoRFFHLVYEEEFRRVKDHFUPINSLAFHPDGK
250 260 270 280 290 300
300 310 320
For :YﬂlhhlDGEVR[QIIJ%%YYEYIED
Aed SYATGGEDGFVRVQVFDASYYDFVFE
310 320
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Bl- L= Mg F R 2Each Fort2.0101 2.2 17 %+
T S BFEEA B AL T REREEM B Y 13 Fp AL L F(R
ZC-D-E~F-H~I-J~-K~L~-M-N-P-~Q)¥ ¢ rFort2.0101

o ik 76.4% e

Mm A B CDEF GH I J KL M N O P Q

72

55
40

33

<+ 36kDa

24

17

kDa
Resut - - + + + + - + + + + + + + - + +
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Blo L= rUfEd A 42 ek (ELISA)A 45 € & 840 R 2 TgE i
P28 % s AEEERE ¢ 0 21 Lo R(T5%)2 s 8 rFor 12.0101
F 2. O.D.7E 7 cutoff value 12 + » B F Ji - NAC 5 & 5 B4 bR

SIEIES SR = ) B

2.5
B Crude midge extract
W For t 2(TF-210)
2k
SsSr--—-f% """ ®#4 """ " """""""""¥"¥"~"¥~"¥“~"¥%~"¥%~"¥/—"¥— ¥/ —mm - -=
R _ .- .
05
L | [ d (] ] o X ]
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
\_'_l
NAC
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M B

ek L AR

NTRRGRREY R R T

B Phosphate-buffered Saline (PBS) : /% f% 8.0 = 5. NaCl ~ 0.2 = 5
KCl, 1.44 = 5. Na,HPO4~0.1 = 5. Thimerosal # 0.24 2> 5. KH,PO,
© 800 % 2 EA-kY o AFPHI 72-74> AFMHELI 1A

R R

M Tris-buffered Saline (TBS) : ;% f% 8.76 = 5. NaCl 2 2.42 = 5. Tris
base >+ 800 < F4g-k o, 11 IMHCI 3 & pH £ 74 - 3 SR A

I1 a0 R A R E

B TBST: ;4 /% 8.76 = 5. NaCl ~ 2.42 = 5. Tris base 2 500 iz =
Tween-20 >+ 800 = 2 ZA&-K . M IMHCIAEpH I 7.5 - #

BT LS RS R

B 29§ Bovine Serum Albumin in TBS : 4r 2 2> 5. of bovine serum
albumin 2 100 = = TBS> # = >3 /%> NaOH # & pH = 74-
B 309 Acrylamide/Bis- acrylamide: ;% f% 29.2 = 5. acrylamide % 0.8

2 5o N,N’-methylene-bis-acrylamide ** 80 % = Z & -k o 24 AR

% 143 7
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2100 &2 o

M 1.5MTris (pH8.8): /4 f% 181.71 = 5. Tris base ** 800 & = Z 4
ko rtRsFHCIAE pH 1 88 - A FEHMfitol =4 -

B 05MTris (pH6.8): 4% 6 2 5 Tris base ** 80 & = ZF 47 Kk o 14
RS HCIAFEPH I 68 - A FHWAHEL 100 -

B 10% Sodium Dodecyl Sulfate (SDS) : /% f% 10 = 5. SDS ** 100 *
Y SR TR S

B 10x Laemmli Running Buffer : 4c 8 o2 F &g k3t -+ o2 g ®e
4e 303 = 5. Tris base, 1442 = 5. glycine, % 100 = 5. SDS » 12 %
KA BB 10 2 o

B Coomassie blue G-250 staining solution : #-0.5 = 5. Coomassie
blue G-250 % ;% >+ 200 = 2 acetic acid 4r 800 £ = F 45 -k » #
& — ] FF{s > 2 Whatman — FL)g XiB g °

B ELISA coating buffer : /% f# 5.3 2 5. Na,CO;3 ~4.2g NaHCO; -~ 1g
sodium azide >+ 900 = = Z4F-k > 3 pH I 9.6 > 11 Z 45 KA A
R

B 4% SDS-PAGE stacking gel : 1.3 = 30%
Acrylamide/Bis(29.2:0.8)+ 6.1 = = Zx47-k+2.5 £ 2 0.5M Tris-HCL,

pH6.8+100 #c= 10% SDS+100 s~ 10% APS(freshly prepared)+10

% 144 F
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#c= TEMED

B 12% SDS-PAGE separating gel : 8 £ = 30%
Acrylamide/Bis(29.2:0.8)+ 6.7 £ = Z 47 -k+5 £ 2 1.5M Tris-HCL,
pH8.8+200 #c= 10% SDS+100 s~ 10% APS(freshly prepared)+10

= TEMED

% 145 7
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&2 ZAP {882 i B - 28 % cDNAInsert 2_ =% o

Uni-ZAP XR Vector Map

Uni-ZAP" XR Vector Map

BeGalactosidase
[ i LS
13 17

Right End £0.82

Left End 0

Smal 14,89
Hind lll 36.46
Nar| 38.00

BamH | 22.97
Smal 26.62

Hind Il 22.48

Pvul 11.93

Apal 10.09

Miu 1 0.46

cl857 (nin5)
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>
4
&3
|
1
P
r
k|
o+

‘it 3 pET30 £ pQE30 {42 A4 W

TT_terminator
T7_Terminal_primer
fixHis
#hol 158
f1_origin Notl 166
Eagl 166
HindIIT 173
Sall 179
Sacl 190
EcoRI 132
BamHI 198
EcoRY 206

ORF

en_RBS
KanR2
Smal 4379 Bell 1216
Nral 4182 pET-30 Xa/LIC -
5448 bp el primer
45800}
lacl
QORF
- fApal 1413
pBR3IZZ_origin Hpal 1708
PGE¥X_3_primer tet(852-576)
ROF Fspl 2284
=
1‘5
T = = — =
— —
E ’EE Ea = ES"E} c o Eg == = £
2 =
& a o B tg}.%'ﬁx BHELE
6xHis Stop Codons

pQE-30 UA
3.5 kb
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IRB ‘I'C.:.W—J-H

The Institutional Review Beard of Taichung Veterans &eneral Hespitel

ETRRMEBEAMRER 4+

Tawchung Veterans General Houpital, Taichune, Tawan 40705 R0
TEL:BAS 4-23507525.4006 FAX:EAG-4. 23562705
E-maili irbE vghtc gov. tw

ARSI T HTE
tTHRER 93 £17194
ﬁ;gﬁ:ﬁﬁmﬁﬁﬁﬁim%%'%ﬁ‘iﬁﬁﬂiﬂﬁﬁﬁﬁﬁﬁ
MEIELHA - L RBHS IS TN (Ay R 921218/271)
LAt ECHFERMOS 1A S A A AR REE R 1 0
THREERD AEAEHMREOIE AL 19594 27 3 gy -
»‘xﬁﬁ%ﬁé—ﬂ@if—f-ﬁ—ﬁ

AUFE R PRERAL

% % 7%

Permission of Clinical Trial
Taichung Veterans General Hospital
bate. 19 January 2004
The project entitled Expression_Purification Characterization and Slinical
Relevance of Forcipompsa Tarwana Allergy in Taiwan® ( T8 TOVEH Mo -
921218/271; submitted by the investigator Yi-Hsing Chen was appraved by the
Institutional Review Boeard of Taichung Veterans General Huspital at the 36™

cammittes meeting on 5 January 2004, This permissian is valid from i August
2004 to 31 July 2005,

GG - T3ur Chew

Chairmon, ¥ing-Tsung Chen, .0

Institutional Peview Baard

! oo o B g 2 TS TOH-GOP
Thi comm thee 15 crgamzed Lrad PARrates ooearding to SO ond the apphcak 2 lows and reg. ot ony

% 148 F
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IRB TCVGH
The Institutional Review Board of Taichung Veterans General Hospital
ST RRABRARSIRER®
Taichung Veterans General Hospital, Taichung, Taiwan 40705, ROC
TEL:886-4-23592525-4006 FAX:886-4-23592705
E-mail: irb@ vghtc.gov.tw
AR T EHTE
PEREOI5F1A198

& 24 ADNAE G Pt o & Wesg () B 80 B M2 AR B Rinkik
tEEHA PSR IR RUBF R 64T B 6 Ch frsaik - 941222/ CO5214)
BREHA  HERARNBERAIERFLTYBREE
T ERTERRISEIAOBLARARRBER FHRFERE B
nAE B8R EHLIR - ABMAFHMMEIOFLIAL8E k-
AERBERREELRA
gk R

CHIAIL

Permission of Clinical Trial
Taichung Veterans General Hospital
Date: 19 January 2006
The project entitled, " Development of standard routine diagnostic

methods of Forcipomyia taiwana allergy using recombinant DNA technology *

( IRB TCVGH No : 941222/ C05214 ) submitted by the investigator Yi-Hsing
Chen. the co-investigators Jaw-Ji Tsai, and Mey-Fann Lee, was approved by the
Tnstitutional Review Board of Taichung Veterans General Hospital on 19 January

2006 by the expedited review procedure. The approval will be reported af the
58™ full committee meeting of the IRB. This permission is valid fo January 18,
2007.

Vﬁﬁ“T? c&gN

Ying-Tsung Chen, M.D.
Chairman, Institutional Review Board, TCVGH

A BARAT % 1 4 ICH-6CP -
The committee is organized and operates according fo 6CP and the applicable Iaws und r‘e.gu'la‘rlon.s
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"5 C F A2 T H ()
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Hypersensitivity to Forcipomyia taiwana (biting midge): clinical
analysis and identification of major For t 1, For t 2 and For t 3

allergens

Background: Forcipomyia taiwana is a tiny, blood-sucking midge that cause in-
tense pruritis and swelling in sensitive individuals. It is distributed island-wide in
rural Taiwan and Southern China.

Objective: This study aimed to study the allergic immune responses and identify
F. taiwana allergens.

Methods: Crude whole body F. taiwana extracts were prepared with phosphate-
buffered saline. The specific IgE antibody was determined by enzyme-linked
immunoassay and immunoblotting. Protein was analyzed by electrospray ion-
ization tandem mass spectrometry.

Results: Among the 372 subjects that were exposed to F. taiwana bites, 179
(48%) reported an immediate skin reaction with/without delay reaction and
41(11.1%) reported a solely delay reaction. The skin of 21 subjects was tested
with F. taiwana extract. Of these 21 subjects, 12 (57.1%) produced immediate
skin reactions and contained high levels of specific IgE antibody against

F. taiwana. Immunoblotting revealed that 11 allergenic components are able to
bind specific IgE. Allergens of 22, 24, 35, 36, and 64 kDa bound 50, 50, 75, 66.7,
and 75% of IgE-containing sera tested, respectively. Tryptic fragments of the 24,
35, 36, and 64 kDa allergens were analyzed by ESI-MS/MS. Selected tryptic
peptides of 24, 35, and 36, and 64 kDa allergens exhibited significant sequence
identity with triosephosphate isomerase of Anopheles merus, Tenebrio molitor,
Ochlerotatus togoi, and Chrysops vittatus, fructose 1,6-bisphosphate aldolase of
Antheraea yamamai and Homalodisca coagulata, and a slow muscle myosin

S| heavy chain of Homarus americanus and a protein with unknown function
from A. gambiae, respectively. The 35 and 36 kDa proteins may represent
different isoforms of the fructose 1,6-bisphosphate aldolase.

Conclusion: We conclude that immediate reaction to F. taiwana bites is IgE
mediated and the 24 (For t 1), 35 (For t 2), and 64 kDa (For t 3) proteins are
candidates for major F. taiwana allergens. Further studies are needed to confirm
these allergens.
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Insects have been documented to be an important source
of allergens in humans since antiquity. The body
components of insects can become inhalant allergens
causing allergic rhino-conjunctivitis and asthma. Stinging
insects can cause allergic reactions by directly introducing
saliva or venom into human skin (1, 2). The allergic
reactions of stinging insects range from pruritic local
reactions to fatal anaphylactic shock and continue to be a
serious medical problem (3, 4).

Shiraki first reported the presence of Forcipomyia
(Lasiohelea) taiwana (Shiraki) in central Taiwan in 1913
(5). Forcipomyia taiwana is a tiny (1-1.5 mm) blood-
sucking midge that is distributed island-wide in urban and
suburban Taiwan as well as in Southern China. Its larvae
live in moderately moist soil around housing or shaded
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areas of cultivated bamboo, tea, vegetable and betel nuts
(6-8). Female F. raiwana midges attack exposed parts of the
body during the day, causing intense pruritis and swelling
in sensitive individuals. Following an outbreak in 1989, it
spread rapidly and became abundant in certain areas of
Taiwan, such as the Ta-Ken foothill area of Taichung, and
has become one of the most abundant bloodsucking pests
in Taiwan. Although local physicians have been aware of
severe reactions to F. taiwana bites for a long time, there are
no clinical data regarding F. taiwana allergy, and the
antigenic and allergenic properties of F. taiwana have never
been documented. In the present study, we report the
immune responses to F. taiwana and the identification of
24, 35, and 64 kDa major allergens of F. taiwana. The 24,
35, and 64 kDa proteins, according to World Health
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Organization (WHO) and the International Union of
Immunological Societies (IUIS) nomenclature, are desig-
nated as For t 1, For t 2, and For t 3, respectively.

Methods
Subjects

During a two 5-month periods (May 2003—September 2003, and May
2004—September 2004), 372 subjects with history of F. taiwana bite
were selected from the allergy clinic at Taichung Veterans General
Hospital and a college in Ta-Ken, Taichung, Taiwan and interviewed
by a nurse using a questionnaire regarding exposure and detailed
reactions to F. taiwana. Reactions developed within 1 h of bites are
defined as immediate reaction and that developed after 6 h or more as
delayed reaction. Those presented both immediate and delay reac-
tions were categorized into the immediate reaction group.

Preparation of whole body F. taiwana extract

Female midges were collected by human bait method using special
collectors designed by Dr C. S. Chen’s laboratory, Department of
Life Science, Tunghai University, Taichung, Taiwan. One thousand
females midges were ground and dissolved in 5 ml of phosphate
buffered saline (PBS), ultrasonicated for 30 min at 4°C, and cen-
trifuged at 8000 g for 15 min. The supernatant was collected,
filtered through 0.45 um filter, aliquoted, and stored at —70°C.

Skin testing and patients' sera

Crude F. taiwana extract at a concentration of 200 pg/ml in PBS
containing 50% glycerol was used for skin testing using epicuta-
neous sterile disposable Sharp Test® applicators (Greer Laborat-
ories, Lenoir, NC). Histamine (1 mg/ml) and 50% PBS-glycerol
were used as positive and negative controls, respectively. All skin
test results were read 20 min after placement. A response with a
wheal or an erythema 3 mm larger in size than that produced by the
negative control but less than 1/2 of the diameter of the positive
control was graded as 1+, and a reaction ranging between 1/2 and
equivalent size of the positive control was graded as 2+ . A reaction
compatible with the positive control was graded as 3+. A reaction
larger than the positive control was grade as 4+. Sera were col-
lected after skin test.

Allergen specific IgE

Optimal concentrations of antigen and conjugate were determined
by checkerboard titration (9), and level of IgE specific to crude
F. taiwana extract (3.0 pg/well) was measured using a commercial
enzyme allergosorbent test (EAST) kit according to the manufac-
turer’s instructions (Allergopharma, Reinbek, Germany). Reference
disc coated with Phleum pratense allergen and reference sera con-
taining 17.5, 3.5, 0.7, and 0.35 kU/I were used as positive controls,
and sera from nonallergic subjects were used as negative controls.

Western blot analysis

Crude F. taiwana extract was subjected to standard SDS-PAGE
under denatured conditions with a discontinuous buffer, and pro-
teins were transferred onto PVDF membranes and immunodetected
according to the method previously described (10).

Hypersensitivity to biting midge

Two-dimensional gel electrophoresis (2-D)

Crude F. taiwana extract was subjected to 2-D under denatured
conditions. The first dimension of 2-D was performed with a Bio-
Rad Protean II xi 2-D cell system (Bio-Rad) with pH gradient
(Bio-Rad) from 3 to 10 for a total volt-hour of 14 200. The second
dimension SDS-PAGE was then performed according to the
methods recommended by the manufacturer and immunoblotting
was performed.

Mass spectrometry

Proteins were visualized with silver stain after 2-D, and the target
protein spots were excised for in-gel digestion using a sequencing-
grade modified trypsin (Promega, Madison, WI). The tryptic pep-
tide mixtures were analyzed by electrospray ionization tandem mass
spectrometry (ESI-MS/MS; Finnigan MAT, San Jose, CA, USA)
and searched with a Mascot computer program (Matrix Science).

Results

Incidence and manifestations of hypersensitive reactions to
F. taiwana

A total of 372 (153 males and 219 females) subjects who
had been exposed to F. taiwana (Fig. 1) bites were
interviewed by questionnaire. The mean age of subjects
was 38.59 £ 15.25 years, with a range of 1-80 years. Of
the 372 subjects, 59.1% (220/372) were found to have
immediate and/or delay type reactions to F. taiwana.
There were no significant differences in incidence of
F. taiwana allergy with regard to sex, age or concomitant
atopic diseases (Table 1). Large wheals developed within
1 h of bite, and the size of swelling varied from 2 cm to
more than 10 cm (Fig. 2A). In some patients, delayed
papular-vesicles developed following immediate reaction
(Fig. 2B). In the solely delayed reactions, itching papules

Figure 1. Picture of Forcipomyia taiwana, under 10X micro-
scope.
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or vesicles developed in 6-24 h, and the intense pruritic
lesions become centrally necrotic later in some subjects
(Fig. 2C). The delayed skin lesions persisted for weeks, or
even months in some individuals.

Allergy skin test and IgE antibodies

Twenty-one subjects with a history of hypersensitive
reaction to F. taiwana bites were randomly selected and
skin tested with F. taiwana extract after informed consent.
Ten individuals with no reaction to F. taiwana bites
showed negative skin reaction and no specific IgE
antibody against F. taiwana. Of the 21 patients, 57.1%
(12/21) gave a positive immediate skin reaction and
42.9% (10/21) gave a solely delayed reaction. IgE
antibody for patients with immediate and solely delayed
reactions gave a mean value of 17.75 £ 6.72 and
3.58 + 2.84 kU/1, respectively, as defined by EAST.
The results are summarized in Table 2.

SDS-PAGE and immunoblotting

Resolution of proteins of F. taiwana by SDS-PAGE
revealed at least 33 proteins, with molecular weights
(MW) ranging from 10 to 70 kDa, that were visible
following silver staining (data not shown). Immunoblot-
ting revealed that 11 allergenic components are able to
bind specific IgE (Fig. 3, lanes a—1). Allergens of 10, 20,
22, 24, 29, 30, 31, 35, 36, 37, and 64 kDa bound 8.3%
(1/12), 33.3% (4/12), 50% (6/12), 50% (6/12), 33.3%

Table 1. Incidence of hypersensitive reactions to £ taiwana

Reactions No. of subjects (n = 372) Percent (%)
None 152 40.9
Immediate reaction 179 48.0
Solely delay reaction
Papules 20 54
Vesicles 13 35
Lymphadenopathy 1 0.3
Fever 3 0.8
Others 4 11
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(4/12), 116.7% (2/12), 33.3% (4/12), 75% (9/12), 66.7%
(8/12), 8.3% (1/12), and 75% (9/12) of the sera tested,
respectively. Except for nonspecific binding to a band of
around 29 kDa found in all of the sera, sera from
F. taiwana-negative atopic and nonatopic subjects (Fig. 3,
lanes m and n) and patients with solely delayed skin
reaction (patients 13-21, data not shown) did not display
any IgE binding to any F. taiwana proteins.

The 2-D and ESI-MS/MS

The isoelectric points (pl) of the 24 (For t 1), 35, 36, and
64 kDa (For t 3) F. taiwana allergens were 5.8, 8.6, 8.7,
and 5.2, respectively as revealed by 2-D (data not
shown). The stable signals obtained from tryptic peptide
mixtures of the For t 1, 35, 36 kDa and For t 3 allergens

Table 2. Clinical characteristics of hypersensitive reactions to £ taiwana

Skin Autoimmune
Subject  Age  Sex  Symptoms  test/kU/L Atopy disease
1 42 F I, D 4+/16.39 AR -
2 23 F I,D 14/9.28 - SLE
3 28 M I, D 4+/2289 - -
4 37 M | 3+/11.94 - -
5 14 M I, D 2+/16.43 AR -
6 24 F I,D 14/825 - -
7 53 M I,D 4+/1056 - SLE
8 39 F I,D 3+/19.34 - -
9 18 M | 24/219 AR, AS, AD -
10 37 F I, D 14/2256 - -
1 29 F I,D 2+/2998 - SLE
12 60 F | 24/115 - -
13 45 F D —/0.65 - -
14 24 F D —/8.25 - -
15 36 F D —/1.40 AR -
16 50 F D —/3.04 AR -
17 29 M D —/6.78 - -
18 45 F D —-/0.72 — -
19 22 F D —-/5.32 AR -
20 37 F D —/4.94 - -
21 24 F D -/1.12 AR -

|, immediate reaction; D, delayed reaction; AS, asthma; AR, allergic rhinoconjunc-
tivitis; AD, atopic dermatitis; SLE, systemic lupus erythematous.

Figure 2. (A) Immediate reaction to Forcipamyia taiwana bites. Large wheals usually develop within 1 h of bites and the sizes vary
from 2 cm to more than 10 cm. (B) Immediate reaction plus delayed papular-vesicles. Note the large local swelling at right foot
designated by thick arrow and small vesicles designated by thin arrow. (C) Solely delayed reactions. Note the erythematous papules

and vesicles over the lower leg of the patient.
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Figure 3. Immunoblot patterns of crude F. taiwana extract with
immediate reaction to F. taiwana subjects 1-12 (lanes a-1),
F. taiwana-negative atopic (lane m) and nonatopic (lane n)
subjects. Numbers at left indicate size of standard proteins in
kDa (lane p).

were analyzed by ESI-MS/MS and identified as triose-
phosphate isomerase (TPI) of Anopheles merus (fly),
Tenebrio molitor (yellow mealworm), Ochlerotatus
togoi (fly) and Chrysops vittatus (deer fly), fructose
1,6-bisphosphate aldolase of Homalodisca coagulata
(glassy-winged sharpshooter) and Antheraea yamamai
(Japanese oak silkmoth) and a slow muscle myosin S;
heavy chain of Homarus americanus (American lobster),
respectively (Table 3). The 35, 36 kDa (For t 2) proteins
may represent different isoforms of the fructose 1,6-
bisphosphate aldolase. Moreover, using the same tech-
nique, 13 tryptic peptides obtained from the For t 3
allergen, showed sequence identity with an unpublished
protein sequence of the African malaria mosquito
(A. gambiae str. PEST; 151.6 kDa, pl 5.57; GenBank
gi:31235885).

Table 3. Identification of £ taiwana allergens by ESI-MS/MS

Hypersensitivity to biting midge

Discussion

Seasonal allergic dermatitis caused by biting midges in
horses, sheep, cattle, and donkey (11-14), have been
documented, but clinical manifestations and identification
of allergenic components of F. taiwana have not been
reported in humans. Here we found that 220 out of 372
subjects (59.1%) reported reactions to F. taiwana bites.
Among these 220 subjects, 179 (81.4%) had immediate
large local reactions or immediate large local reactions
followed by delayed reactions to F. taiwana bites, whereas
33 subjects (15.0%) had delayed cutaneous reactions with
either itching papules or vesicles and four subjects (1.8%)
had systemic reactions such as fever or lymphadenopathy.
Among the 21 selected individuals with history of hyper-
sensitive reaction to F. taiwana bites, the mean level for
F. taiwana-specific IgE was significantly higher (Student’s
t-test, P < 0.001) in subjects with immediate reaction
than in those with solely delayed reaction. Hypersensitive
reactions to mosquito bites are usually IgE-mediated and
lymphocyte-mediated (15-17). It is conceivable that the
delayed reaction to F. taiwana may be caused by IgG or
lymphocyte-mediated immune responses.
Triosephosphate isomerase, a glycolytic enzyme, cata-
lyses the isomerization of dihydroxyacetone phosphate
into D-glyceraldehyde 3-phosphate, and TPI had been
identified as wheat flour (18) and latex (19, 20) allergens.
Fructose 1,6-biphosphate (FBP) aldolase (ADL, p-fruc-
tose 1,6-biphosphate D-glyceraldehydes 3-P-lyase; EC
4.1.2.13) catalyzes the reversible aldol condensation of
glyceraldehydes 3-phosphate and dihydroxyacetone phos-
phate yielding FBP. In class-I aldolase, which is found in
animals and higher plants, catalysis depends upon Schiff-
base formation with the subtract (21), whereas in class-11
aldolase, which is found in fungi and prokaryotes,
divalent cations are required for activity (22). Using

GenBank MW/pl
Allergen* pl* Matching identity Species access. No. (GenBank) Matching residue sequence
For t 1 (24 kDa) 58 Triosephosphate A. merus qi:1857455 21.86/5.33 10%|ACIGETLQER'"®
isomerase (EC 5.3.1.1) 1S6TATPEQAQEVHAALRK'”!
'87|0YGGSVTAANCR'®®
T molitor 0i:22090453 26.66/6.0 4DVGADWVILGHSERRY
122|ACIGETLEER'
148 AIAAKVNDWSNVVIAYEPYWAIGTGK' 7
0. togoi qi:1857457 21.91/5.30 104|ACIGETLQER'™®
S5DVGANWVIIGHSER™®
C. vittatus gi:1857453 16.42/5.39 7TKWFTDNVSADVSASIRIQYGGSVTAANCR'®
104|ACIGETLQER""®
For t 2 8.6 Fructose H. coagulata 0i:46561746 39.68/7.56 88ADDGTPFVELLKK'®
(35 and 36 kDa) 1S7NTPSYOAILENANVLAR'®
87 1,6-bisphosphate A. yamamai 0i:45330818 39.67/7.59 S’NTPSYOAILENANVLAR'”
aldolase (EC 4.1.2.13) 183)\VPIVEPEVLPDGEHDLDR?'
For t 3 (64 kDa) 52 Slow muscle myosin H. americanus 0i:37925239 58.53/5.22 'SQRIATELEDMQIEVER®'
S1 heavy chain 3ZAKKAMVDAAR®®!
780|EEAEEIAALNLAK®?
*Experimental molecular weight and pl.
% 104 | Ht4ED
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amino acid sequentiation, ADL (37 kDa) was reported to
be a wheat allergen causing bakers’ asthma (23, 24).
Crustacean muscles are biochemically characterized as
fast-twitch, slow-twitch (S;) and slow-tonic (S,) types
(25). Fiber-type-specific isoforms of myosin heavy and
light chains, tropomyosin, paramyosin, and troponin-I,
-T and -C are expressed in lobster and crayfish muscles
(26). SMM S HC from the American lobster was able to
bind to the anti-troponin T (TnT) antibody (27), and
showed 66% sequence identity with an unknown function
protein from the African malaria mosquito. The TnT is a
member of the troponin complex, consisting of troponins-
I, -C and -T, which is responsible for binding tropomy-
osin to regulate calcium binding and contractility of
vertebrate striated muscles. Tropomyosin is an important
allergen found in crustaceans, mollusks and other inver-
tebrates such as lobsters, crabs, shrimps, squids, snails,
oysters, house dust mites, and cockroaches (28), and may
be the cause of clinical cross-sensitivity among inverte-
brates (29). These and our results open the possibility that
TPI, ADL, and SMMS;HC may have a tendency to cause
allergic diseases and are worthy for further investigation.

In summary, we describe the humoral immune
response to F. taiwana allergens in selected individuals
with immediate and delayed allergic reactions. We

v

identified several allergenic components from the crude
extract using sensitive and specific immunoassay. Skin
testing revealed that all 12 tested subjects gave a
positive reaction, and immunoblotting revealed a pre-
valence rate of 50, 75, and 75% for For t 1, For t 2,
and For t 3 allergens, which indicates that these
proteins are candidate as major allergens of F. taiwana
(at least 50% according to WHO-IUIS). To our
knowledge, this is the first study to investigate the
antigenic and allergenic properties of F. taiwana. Fur-
ther study is required to characterize and confirm these
allergens, to investigate the lymphocyte-mediated reac-
tions to F. taiwana and to elucidate the mechanisms of
F. taiwana hypersensitivity.
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Abstract

Background: Forcipomyia taiwana is a tiny blood-sucking
midge whose habitat covers large parts of Taiwan and south-
ern China. Female midges bite during the day, causing in-
tense pruritis and swelling in allergic individuals. In this
study, we investigated the immune responses of different
allergic reactions to midge bites. Methods: F. taiwana
(midge)-specific IgE, -IgG and -IgG subclasses were exam-
ined by ELISA in 62 human subjects. Peripheral blood mono-
nuclear cells (PBMC) from 6 subjects with solely delayed re-
actions (SDR) to midge bites and 6 nonallergic controls (NAC)
were cultured with midge extract at various time points and
assayed. Proliferation of PBMC was measured by MTT assay.
Expression of cytokine mRNA was measured by real-time
PCR and protein levels by cytometric bead immunoassay or
ELISA. Protease activity in midge extract was determined by
the Azocoll method. Results: Midge-specificIgE among sub-
jects with animmediate reaction were significantly elevated
compared to SDR and NAC subjects. There were no differ-
ences in the level of midge-specific-lgG, -1gGy, -IgG,, -1gGs
and -lgG4 among subjects with different biting reactions.

Midge extract elicited significantly more PBMC proliferation,
higher expression of IFN-vy, IL-10, IL-6 and TNF-c in SDR sub-
jects than in NAC. Protease activity was detected in midge
extract. Protease inhibitors E64 and pepstatin suppressed
midge-extract-induced IL-8 production. Conclusions: Our
results suggest that an immediate reaction to midge bites is
IgE-mediated. IFN-v, IL-6 and TNF-« are involved in delayed
reactions to midge bites. A protease-activated pathway may
also be involved in the intense, itchy reactions to midge

bites. Copyright © 2009 S. Karger AG, Basel

Introduction

Forcipomyia taiwana is a tiny (1-1.5 mm) blood-suck-
ing midge which is widely found in urban and suburban
habitats in Taiwan and southern China [1, 2]. Like mos-
quito bites, midge bites can cause allergic reactions. Dur-
ing the day, groups of F. taiwana attack exposed parts of
the human body [3], causing intense pruritis and swelling
in allergic individuals.

There are 2 types of reactions after midge bites: (1) im-
mediate reaction, in which a large local swelling develops
within 1 h of bites, and (2) delayed reaction, in which in-
tense itching papules and vesicles develop 6-24 h after
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bites. The delayed-type lesions may turn centrally necrot-
ic several days later and last for weeks or even months.
We have previously reported that about 59.1% of exposed
subjects develop hypersensitivity reactions to midge bites
[4]. Among the midge-allergic subjects, 14% developed a
solely immediate reaction, 43% developed an immediate
reaction followed by delayed reactions and 43% devel-
oped a solely delayed reaction. Subjects with insect al-
lergy frequently curtail outdoor activities because of the
annoying allergic reactions, leading to a significant wors-
ening of their quality of life [5].

Our previous study identified the 24-, 35/36- and 64-
kDa proteins as major IgE-binding allergens of this midge
[4]. However, the immune mechanism of delayed reac-
tions to midge bites has not been well studied. Delayed
reactions to midge bites usually last for weeks or even
months, causing an even greater impact on the patient’s
quality of life than the rapidly resolved immediate reac-
tion. Except for a few studies that focused on the immune
mechanisms of mosquito bites [6-12], to the best of our
knowledge, there have been no reports in the medical lit-
erature regarding the immune responses to midge bites
in humans. In the present study, we examined specific
IgE and IgG responses in subjects with allergic reactions
to F. taiwana and cytokine changes in subjects with de-
layed reactions in order to further understand the im-
mune mechanisms involved.

Materials and Methods

Preparation of Whole Body Midge Extract

Female F. taiwana were collected by the human bait method
using special collectors designed by Dr. C.S. Chen’s laboratory,
Department of Life Science, Tunghai University, Taichung, Tai-
wan. One thousand female midges were ground and suspended
in 5 ml of PBS, ultrasonicated for 30 min at 4°C and centrifuged
at 8,000 g for 15 min. The supernatant was collected, filtered
through a 0.22-pm filter, aliquoted and stored at -70°C. The pro-
tein concentration was determined with a Bradford assay reagent
(Bio-Rad, Hercules, Calif., USA) [13].

Subjects

The project was reviewed and approved by the institutional
review board of Taichung Veterans General Hospital. Recruit-
ment of volunteer human subjects who had been exposed to F.
taiwana bites was done through 2 channels: advertisement and
theallergy clinic of our hospital. They were interviewed by a nurse
regarding details of their reactions to midge bites and the skin le-
sions caused by midge bites in natural settings were examined by
a physician (Y.-H.C.). Subjects were then skin-tested with the
midge extractafter giving their written informed consent. For the
skin test we used midge extract at a concentration of 200 pg/ml
in PBS containing 50% glycerol, with epicutaneous sterile dispos-

Immune Responses of Allergic Reactions
to Midge Bites

able Sharp Test® applicators (Greer Laboratories, Lenoir, N.C.,
USA). Histamine (1 mg/ml) and 50% PBS-glycerol were used as
positive and negative controls, respectively. All skin test results
were read 20 min after placement for immediate wheal-and-flare
reaction. A response with a wheal or an erythema 3 mm larger in
size than that produced by the negative control was considered
positive. 30-50 ml of blood was drawn after the skin test.
Subjects were divided into 3 groups based on their clinical
symptoms and skin lesions: (1) those with an immediate reaction,
regardless of the presence of delayed reactions; (2) those with sole-
ly delayed reactions, and (3) those who tolerated and had no reac-
tion to F. taiwana bites. They constituted the nonallergic control

group.

Detection of Midge-Specific IgE, IgG and IgG Subclasses

Indirect ELISA was used to determine the F. taiwana (midge)-
specific IgE, IgG and IgG subclasses. After choosing optimal con-
ditions by using checkerboard titration, microtiter plates (Nunc,
Roskilde, Denmark) were coated with 3 pg/well midge extract in
triplicate and incubated at 37°C for 2 h. In general, 3 washings
were performed between each step. After blocking with 1% goat
serum, the plates were incubated with 1:10 dilution of sera from
subjects and incubated for 2 h at room temperature. After wash-
ing, antibody binding was detected using alkaline phosphatase-
labeled mouse anti-human IgE (BD Pharmingen, San Diego, Ca-
lif., USA), IgG, 1gG;, IgG,, IgG; or IgG,4 antibodies (Zymed Labo-
ratories, San Francisco, Calif., USA) respectively, along with
p-nitrophenyl phosphate (Sigma, St. Louis, Mo., USA) as sub-
strate. The optical density (OD) was determined at 405 nm on a
microtiter plate reader (Tecan, Grodig, Austria).

Preparation of PBMC

Peripheral blood mononuclear cells (PBMC) from subjects
were separated from heparinized blood by centrifugation through
Ficoll-Paque solution (Pharmacia, Uppsala, Sweden). After 3
washings with PBS, the cells were suspended in conditioned me-
dia composed of RPMI (Sigma) supplemented with 2 g/ml sodium
bicarbonate, 2 mM L-glutamine, 5 mM HEPES buffer, 200 U/ml
penicillin, 200 pg/ml streptomycin and 10% heat-inactivated au-
tologous human serum.

Cell Culture and PBMC Proliferation by MTT Assay

PBMC (2 X 10°) were cultured in 96-well flat-bottomed cul-
ture plates in duplicate at 37°C in an incubator with 5% CO, with:
(1) media alone; (2) 0.2 pg/ml concanavalin A; (3) 0.3 pg/ml
midge extract; (4) 3 pg/ml midge extract, or (5) 30 wg/ml midge
extract. After 24 and 48 h of culture, 20 pl (5 mg/ml) of MTT (3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrasodium bromide;
Sigma) was added into each well and incubated for an additional
1 h. 100 pl of dimethyl sulfoxide was added to dissolve the forma-
zan crystals in viable cells. The absorbance of the converted dye
was read at a wavelength of 570 nm with background subtraction
at 650 nm with a microtiter plate reader (Tecan). Data were pre-
sented as a stimulation index by the following calculation: level of
ODs79 nm in medium with midge extract/level of ODs7¢ 5y, in me-
dium only at same time point [14].

Cell Culture for Cytokine Analysis
PBMC (1 X 10°) were cultured in 12 X 75 mm BD Falcon™
cell culture tubes (BD Biosciences, Franklin Lakes, N.J., USA) in
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duplicate in 1 ml of media alone, with concanavalin A (0.2 pg/ml)
or midge extract (3 pg/ml) for 24, 72 and 144 h. Phorbol 12-my-
ristate-13-acetate (PMA, 50 ng/ml) was then added and incubated
for an additional 24 h. The samples were then pooled from the
duplicate cultures and harvested. The cells were centrifuged and
preserved in RNAlater (Ambion, Foster City, Calif., USA) for
RNA extraction. The cell-free supernatants were stored at -70°C
until further analysis.

RNA Extraction and cDNA Synthesis

Total RNA from PBMC was extracted using RNAzol reagent
according to the instructions of the manufacturer (Invitrogen,
Carlsbad, Calif., USA). The concentration and purity of the RNA
were determined by measuring the absorbance at 260 and 280 nm
in a spectrophotometer (Beckman DU7400). cDNA was synthe-
sized from 1 g of total RNA in a 20-pl reaction mixture contain-
ing 2.5 wM of oligo-dT primer, 1 mM deoxyribonucleoside tri-
phosphates (ANTP), 5 uM dithiothreitol, 40 U of RNaseOUT
RNase inhibitor, and 15 U of ThermoScript reverse transcriptase
(Invitrogen). Reverse transcription was performed at 50°C for 60
min followed by a heat denaturation step at 85°C for 5 min with
a thermocycler (Perkin-Elmer, Irvine, Calif., USA).

Cytokine mRNA Expression by Real-Time PCR

mRNA levels were quantified by subjecting cDNA to TagMan
PCR analysis using a GeneAmp 7000 Sequence Detection System
(Applied Biosystems, Uberlingen, Germany). Predesigned se-
quence detection reagents specific for human IFN-v, IL-10, IL-6
and TNF-a were purchased from Applied Biosystems. To nor-
malize each sample for RNA content, we used -actin as a control
gene. Each probe has a fluorescent reporter dye (FAM) linked to
its 5" end and a downstream quencher dye (TAMRA) linked to its
3" end. Each 20-pl PCR reaction mix included 1 X TagMan Uni-
versal Master Mix with AmpliTaq Gold DNA polymerase, 1 X
probe/primer mix and 50 ng cDNA. Amplification conditions
consisted of 45 cycles of 95°C for 15 s and 60°C for 1 min after
incubation at 95°C for 10 min. The threshold cycle C(t), the cycle
number at which there was a detectable increase above back-
ground fluorescence, was determined for each sample using
GeneAmp software. The results were expressed as fold changes
between medium control and midge extract-stimulated cells after
correcting by the housekeeping gene.

Cytokine Proteins in Culture Supernatants Using Cytometric

Bead Immunoassay

Culture supernatant was analyzed simultaneously for 11 dif-
ferent cytokines, including IL-1p, IL-2, IL-4, IL-5, IL-6, IL-8, IL-
10, IL-12 p70, IFN-vy, TNF-a and TNF-, using the bead-based
FlowCytomix (Bender MedSystems, Vienna, Austria) as de-
scribed previously [15, 16]. Following a final wash, the contents of
each well were suspended in 200 wl of assay buffer, placed in 12
X 75-mm polystyrene tubes, and then read on a FACScan™ flow
cytometer (BD Biosciences). Cytokine concentrations were calcu-
lated by comparison with a standard curve for each cytokine de-
rived from the cytokine standards assayed in the same manner.

Detection of Protease Activity in Midge Extract by Azocoll

Method

Protease activity was determined by the Azocoll (Sigma)
method as described previously [17]. Protease activity from par-
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tially purified cockroach allergen Cr PI [18, 19] was measured
concomitantly for comparison. A different concentration of sub-
tilisin (Sigma) from Bacillus subtilis was used as a standard.

Effects of Protease Inhibitors on Midge Extract-Induced

IL-8 Release by A549 Cells

The A549 airway-derived epithelial cell line, purchased from
the Bioresource Collection and Research Center, Taiwan, was
grown in RPMI 1640 supplemented with 10% FBS, 2 mM L-gluta-
mine, 100 units/ml penicillin and 100 wg/ml streptomycin. For
the experiments, the cells were seeded in 6-well culture plates and
grown to 80% confluence. To test the effect of protease inhibitors,
midge extract was pretreated for 15 min at 37°C with or without
the inhibitors before being added to A549 cells for 24 h. Culture
supernatants were collected and stored at -70°C until assayed.
The following protease inhibitors were used: phenylmethane sul-
fonyl fluoride (PMSF; 0.01-0.4 nM), E-64 (5-200 ng) and pep-
statin (5-200 ng). All protease inhibitors were obtained from Sig-
ma and dissolved in ion-free PBS (Dulbecco’s PBS; Gibco, Invi-
trogen) before use. The concentration of IL-8 in the culture
supernatants were measured using an ELISA kit (Bender) accord-
ing to the manufacturer’s instructions.

Statistical Analysis

Data in the figures are presented as mean * standard error of
mean (SEM) unless otherwise specified. Medians and ranges were
described in the text. Differences of means were compared using
anonparametric Mann-Whitney U test. Analyses were performed
using SPSS 10.0 software (SPSS Inc., Chicago, I1l., USA). A p value
less than 0.05 was considered statistically significant.

Results

Clinical Data and Midge-Specific IgE and IgG Levels

Sixty-two subjects were enrolled and subgrouped ac-
cording to their reactions to midge bites. As shown in
table 1, 20 subjects had an immediate reaction with or
without a delayed reaction, 12 subjects had solely delayed
reactions (SDR) and 30 subjects had a tolerance to midge
bites, and so were nonallergic controls (NAC). Sera were
collected and tested for midge-specific IgE, IgG and IgG
subclasses. The mean level of midge-specific IgE was sig-
nificantly elevated among subjects with an immediate re-
action to midge bites, regardless of whether they had sub-
sequent delayed reactions or not (OD = 0.37 % 0.06, me-
dian 0.31, range 0.1-1.08). Comparably low levels of
midge-specific IgE were found in SDR (OD 0.10 * 0.01,
median 0.10, range 0.05-0.16) and NAC subjects (OD
0.07 £ 0.01, median 0.06, range 0.05-0.09; fig. 1a). There
were no differences with regard to the level of midge-spe-
cific IgG, 1gG,, IgG,, IgG; and IgG, among the 3 groups
(fig. 1b).
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Fig. 1. Midge-specific IgE (a) and IgG subclasses (b) in individuals with different allergic reactions to midge
bites and nonallergic subjects by ELISA. Results are expressed as mean + SEM from 20 midge-allergic subjects
with immediate reaction, with or without delayed reaction, 12 subjects with solely delayed reaction and 30 non-
allergic subjects. * p < 0.05 versus nonallergic subjects.
Table 1. Patient demographics
Reaction after midge bite Immediate allergic reaction  Solely delayed Nonallergic
* delayed reaction (n =20)  reaction (n=12) control (n = 30)
Age (mean £ SD), years 32.1%247 37.75%2.54 29.1£2.01
Gender, n
Male 4 2 15
Female 16 10 15
SPT to crude midge extract
Wheal size (mean * SD), mm 6.24£0.38 0.25£0.18 0+0
Erythema (size £ SD), mm 15.82%£2.12 0.33%0.22 0.09£0.06
48 h Proliferation of PBMC
°T''m Solely delayed reaction b N PBMC from 6 SDR subjects and 6 NAC subjects were
8 4 M NAnallaraic canfrale  frrrrrrrrr e e T b

[ Nonallergic controls

Stimulation index

03 3 3003 3 30

03 3 30 03 3 30
Midge extract (ug/ml)

Fig. 2. PBMC proliferation from 6 midge-allergic subjects with
solely delayed reaction and 6 nonallergic subjects after stimula-
tion with various concentrations of midge extract. * p < 0.05 ver-
sus nonallergic subjects.

Immune Responses of Allergic Reactions
to Midge Bites

stimulated with different concentrations of midge extract
and then cell proliferation was determined by MTT assay.
We found that PBMC from SDR subjects markedly pro-
liferated in response to midge extract compared to NAC
at 3 pg/mlat 24 h [stimulation index 4.83 *+ 2.44 vs. 1.02
* 0.16, median (range) 4.43 (0.42-18.13) vs. 0.85 (0.33—
1.35)] and 48 h [stimulation index 7.22 * 2.78 vs. 1.24 *
0.38, median (range) 5.09 (1.94-22.48) vs. 0.98 (0.49-
2.00)]. A higher concentration of 30 wg/ml gave no fur-
ther increase of cell proliferation, as shown in figure 2.

Cytokine Profile of SDR Subjects

PBMC from 6 SDR subjects and 6 NAC subjects were
stimulated with midge extract for 48, 96 and 168 h. As
shown in figure 3a, ¢, e and g, mRNA from SDR subjects
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expressed more IFN- y, IL-10, IL-6 and TNF-a than NAC
subjects at 48, 96 and 168 h. The median fold changes
(range) are as follows (SDR vs. NAC).

IFN-vy at 48 h: 4.66 (1.22 to 9.99) versus 2.06 (-1.03 to
4.76), at 96 h: 4.89 (-1.44 to 16.68) versus 1.38 (-7.06
to 5.03), and at 168 h: -1.36 (-4.06 to 1.21) versus -1.03
(-3.94 to 7.57).

IL-10 at 48 h: 3.22 (1.33 to 7.62) versus 0.08 (-2.19 to
1.36), at 96 h: -0.57 (-2.20 to 4.32) versus -2.26 (-35.26
to 10.20), and at 168 h: 0.02 (-5.37 to 6.19) versus -3.65
(-15.78 to 6.41).

IL-6 at 48 h: 7.63 (-5.98 to 19.43) versus 2.68 (-1.45 to
12.55), at 96 h: 2.20 (-2.60 to 29.65) versus —1.69 (-19.4 to
10.03), and at 168 h: 1.85 (-1.59 to 13.74) versus 1.05 (-1.43
to 6.36).

TNF-« at 48 h: 1.61 (1.01 to 2.71) versus 1.34 (1.04 to
1.88), at 96 h: 0.87 (-1.93 to 2.95) versus —0.30 (-4.26 to
1.82), and at 168 h: 1.2 (-0.35 to 2.38) versus —0.90 (-4.20
to 2.08).

As shown in figure 3b, d, f and h, PBMC from SDR
subjects secreted more IFN-vy, IL-10, IL-6 and TNF-«a
than NAC subjects at 48, 96 and 168 h. The differences
reached statistical significance at 96 h in IL-10 and IL-6
and at 48 h and 168 h in TNF-a. The mean fold changes
(range) were as follows (SDR versus NAC).

IFN-+y at 48 h: 51 pg/ml (24-109) versus 22 pg/ml (5-
43), at 96 h: 43 pg/ml (29-94) versus 21 pg/ml (5-31), and
at 168 h: 26 pg/ml (25-64) versus 16 pg/ml (5-24).

IL-10 at 48 h: 8 pg/ml (5-10) versus 7 pg/ml (2-10), at
96 h: 19 pg/ml (16-39) versus 7 pg/ml (6-8), and at 168 h:
16 pg/ml (8-23) versus 14 pg/ml (4-25).

IL-6 at 48 h: 298 pg/ml (104-835) versus 210 pg/ml
(35-346), at 96 h: 340 pg/ml (190-866) versus 215 pg/ml
(80-222), and at 168 h: 244 pg/ml (51-698) versus 208 pg/
ml (16-298).

TNF-o at 48 h: 91 pg/ml (63-263) versus 16 pg/ml (8-
42), at 96 h: 89 pg/ml (67-257) versus 68 pg/ml (10-196),
and at 168 h: 213 pg/ml (102-635) versus 87 pg/ml (9-
152).

Fig. 3. Cytokine mRNA and protein expression from PBMC of 6
SDR and 6 NAC subjects. PBMC were cultured with midge extract
(3 wg/ml) for various time points and mRNA expression was
quantified by real-time PCR and assayed cytokine proteins by
cytometric bead immunoassay. a IFN-y mRNA. b IFN-+y protein.
c IL-10 mRNA. d IL-10 protein. e IL-6 mRNA. f IL-6 protein.
g TNF-a mRNA. h TNF-a protein. Data are mean * SEM.
* p <0.05 versus nonallergic subjects.
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ODs20

Protease activity (x1073 units)

Fig. 4. Protease activity in midge extract (20 pg/ml) by the Azo-
coll method. Thick and thin arrows indicate the estimated prote-
ase activity of midge extract (8.5 X 107 units) and Cr PI (cock-
roach allergen, 6.3 X 107 units), respectively.

IL-8 (13,102.38 pg/ml vs. 11,200.43 pg/ml at 48 h) and
IL-2 (60.27 pg/ml vs. 70.52 pg/ml at 48 h) increased in
both SDR and NAC subjects, with no significant differ-
ences. IL-4, IL-5, IL-12p70 and TNF-{3 were not detected
in the culture supernatant (data not shown).

Protease Activity in Midge Extract

Whole body midge extract stimulated IL-8 production
at high levels from PBMC in both the midge-allergic and
nonallergic subjects. A similar pattern has been reported
in cockroach allergens that contain protease activity [20,
21], thus we decided to determine the protease activity in
midge extract and used cockroach allergen Cr PI for com-
parison. Protease activity was detected in midge extract
by the Azocoll method. The protease activity was higher
in the midge extract (8.5 X 10~ units) than in cockroach
allergen Cr PI (6.3 X 107° units; fig. 4).

Inhibition of Midge-Extract Induced IL-8 Secretion by

Protease Inhibitors from A549 Cells

IL-8 production from A549 cells stimulated by midge
extract was suppressed by E-64 and pepstatin in a dose-
dependent manner but not PMSF, as shown in figure 5.
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% change of IL-8 secretion

Fig. 5. Effects of protease inhibitors on
midge extract-induced IL-8 release from
A549 cells. Midge extract (100 pg/ml) was
incubated for 15 min at 37°C with differ-
ent kinds and different amounts of prote-
ase inhibitors, PMSF (serine and cysteine

30 4

304 -

60 4 -

—@— PMSF
- E64
—A— Pepstatin

protease inhibitor), E64 (papain and cyste-

ine protease inhibitor) or pepstatin (aspar-

tic protease inhibitor), as indicated in the

table below the figure, then cultured with
A549 cells for additional 24 h. Data are

00
Midge extract (ug/ml) 100 100 100 100 100 100 100
with PMSF (nm) 0.01 0.05 0.1 0.2 0.3 0.4
or E64 (ng) 5 10 20 50 100 200
or Pepstatin (ng) 5 10 20 50 100 200

mean * SEM, n = 3.

Discussion

Allergic reactions to midge bites are a common prob-
lem in Taiwan. In this study, we found that the mean
midge-specific-IgE was significantly higher in subjects
with an immediate reaction, which is consistent with the
previous findings of mosquito allergy [22]. In our study,
midge-specific IgG and midge-specific IgG4 were elevat-
ed in all 3 groups regardless of their reactions to midge
bites. It is possible that the presence of midge-specific IgG
and midge-specific IgG4 only correlates to exposure to
midge bites, but not to the presence of allergic symp-
toms.

It has been demonstrated in a mouse model of mos-
quito allergy that IL-4 production significantly increased
and IFN-vy production decreased [23]. This study sug-
gested a predominant Th2 immune response in mice
with delayed skin reactions to mosquito bites. However,
in our ex vivo experimental model, midge extract stimu-
lated more IFN-v, IL-10, IL-6 and TNF-« from PBMC in
human subjects with SDR than nonallergic subjects at
both mRNA and protein levels. IFN-+y is considered a cy-
tokine indicating Thl type inflammation and TNF-«
and IL-6 are proinflammatory cytokines mainly secreted
by innate immune cells [24, 25]. Nevertheless, since we
did not study the cellular responses of subjects with sole-
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ly immediate reactions, we cannot exclude the possibility
that IL-4 or other Th2 cytokines participate in the im-
mediate reaction of biting midge allergy.

TNF-a is a key molecule in many inflammatory dis-
eases. The evidence of TNF-« in allergic inflammation
has been increasing, especially in refractory asthma [26].
However, the study regarding TNF-a in biting or sting-
ing-insect allergy is limited. Only one previous report has
described that human T cell clones specific to bee venom
phospholipase A2 produced TNF-a in response to aller-
gen [27]. It has been demonstrated that mast-cell derived
TNEF-o induced eosinophil survival by autocrine produc-
tion of granulocyte-macrophage colony-stimulating fac-
tor [28]. Our study suggested that TNF-a may play a role
in the dense eosinophil infiltration in the skin lesions of
subjects with a delayed allergic reaction to biting midge.

IL-10 has been shown to be an anti-inflammatory cy-
tokine produced by regulatory T cells. It inhibits the ac-
tivation and cytokine production of both Thl and Th2
cells [29, 30]. It is also considered to play an important
role in immune tolerance in allergic inflammation and
allergen-specific immunotherapy [31]. However, IL-10
does not seem to be a good indicator for the existence of
immune tolerance to midge bites in our study. SDR sub-
jects in our study secreted more IL-10 than the midge-
tolerant nonallergic subjects. An increasing secretion of
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IL-10 seems to be more of a sign that the immune system
‘sees’ the allergen and tries to stop the inflammation
rather than a successful induction of tolerance to the
midge allergy.

In the present study, protease activity was detected in
midge extract, and the midge extract-induced IL-8 secre-
tion was suppressed by cysteine and aspartic protease in-
hibitor. It is known that extracellular endogenous prote-
ases, such as thrombin and trypsin, as well as exogenous
proteases from cockroaches (20, 32], mites [33] and mold
allergens [34], react with cell surface receptors in the air-
ways and generate leukocyte infiltration and amplify the
response to allergens. There has been increasing evidence
that protease activation inflammation plays an impor-
tant role in non-IgE mediated allergic respiratory diseas-
es via activation of protease-activated receptors [35]. The
activation of protease activated receptor-2 in skin has
been reported to be related to skin itching, recruitment
of inflammatory cells and hyper-pigmentation [36-38].
With the detection of strong protease activity in crude F.
taiwana extracts, we believe that protease activation of

inflammation plays an important role in the delayed,
long-lasting, intensely itchy, hyperpigmented allergic
skin reactions after F. taiwana bites. Since protease acti-
vation of inflammation is non-specific, it is possible that
there is a difference, as yet to be defined, in negative reg-
ulatory signals in NAC subjects that mediate the toler-
ance to midge bites.

In conclusion, our results suggest that an immediate
reaction to midge bites is IgE-mediated, whereas IgE may
not be the major molecule in delayed reactions. IFN-v,
IL-6, and TNF-a are involved in delayed reactions to
midge bites. A protease-activated pathway may also be
involved in the intense, itchy reactions to midge bites.
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1. 2008-2012 & B e A3 A

SERAPHIN: Study with Endothelin Receptor Antagonist in Pulmonary arterial
Hypertension to Improve clinical outcome.

2. 2008 # B e A 3F A

An Open-Label Phase I/II Study to Assess the Safety , Tolerability and Efficacy of
Three Doses of TUNEX in Patients with Rheumatoid arthritis

3. 2008 & BB A 3F A

A randomized , double-blind, placebo-controlled, multicentre prospective
dose-finding Phase II/III study with atacicept given subcutaneously to subjects having

recently experienced a flare of systemic lupus erythematosus(SLE). ( the APRIL SLE
Trial)

4. 2008 & Pl A3 A

Ultracet Combination Tablets in the Treatment of the Pain of Fibromyalgia

5. 2007-2008 = Bl A dF A

A Phase 3, Multi-Center, Randomized, Double-Blind, Placebo-Controlled, 52-Week
Study to Evaluate the Efficacy and Safety of Belimumab (HGS1006, LymphoStat-B),

a Fully Human Monoclonal Anti-BLys Antibody, in subjects with Systemic Lupus
Erythematosus (the BLISS Trial)

6. 2007 # B e A3 A

Prospective Randomized Evaluation of Celeboxib Integrated Safety vs. Osteoarthritis
or Rheumatoid Arthritis Patients With or at High Risk for Cardiovascular Disease
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Comparing Celecoxib with Naproxen and Ibuprofen (The PRECISION Trial)
7. 2007 & ER R =N

A randomized, double-blind, parallel group, international study to evaluate the safety
and efficacy of ocrelizumab in combination with methotrexate (MTX) compared to

MTX alone in methotrexate-naive patients with active rheumatoid arthritis

8. 2007 & B e A3 A

A randomized, double-blind, parallel group, international study to evaluate the safety
and efficacy of ocrelizumab compared to placebo in patients with active rheumatoid

arthritis continuing methotrexate treatment

9. 2007 # B e A3 A

A randomized, multicenter, open-label, 6-month study to explore efficacy and safety
of enteric-coated mycophenolate sodium (myfortic) in combination with two

corticosteroid regimens for the treatment of lupus nephritis flare(MyLupus Trial)

10. 2007 ZREIE-

Open-label Study of MabThera (rituximab) in patients with active rheumatoid arthritis

who have had an inadequate response or intolerance to one or more anti-TNF agents

11. 2005 # FHE A

A Randomized, Comparative, Parallel, Single-Blinded Study to Compare the Efficacy
and Safety between Single-Inhalor and Traditional Final Dosing in Patients with

Persistent Asthma

12. 2002 & T X

Efficacy and Safety of Sublingual Immunotherapy with House Dust Mite Extract in
Children with Allergic Rhinitis: A Multicenter, Double-blind, Randomized,
Placebo-controlled Study

13. 2002 # Bl A 3F A
An International Multicenter, stratified, randomized, double-blind. Double dummy,
parallel-group, 52-week gastrointestinal clinical safety to demonstrate that COX189

(400mg QD) reduces the risj to develop complicated ulcers as compared to NSAIDs
(naproxen 500mg bid and ibuprofen 800mg tid) in Osteoarthritis patients

14. 2001 & Falp A3 A

A Double Blind, Placebo-Controlled,Randomized Study of Pilocarpine for the
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Treatment of Xerostomia in Patients with Sjogren Syndrome
15. 2000 & Bl 2 3F A
A Double Blind, Randomnized, Comparative Placebo-Controlled Study on the

Efficacy and Safety of Methotrexate + Etanercept versus Methotrexate + Placebo in
Patients with Active Rheumatoid Arthritis

16. 2000 # Bl A 3F A

A Multi-center, Double-Blind Parallel Group Study Comparing the Efficacy and

Safety Between Leflumedil and Methotrexate in Patients with Rheumatoid Arthritis

17. 1999 # Bl A 3F A

18. A Multi-center, Double-Blind Parallel Group Study Comparing the Efficacy and
Incidence of Gastroduodenal Ulcer Associated with SC-58635 100mg BID with

that of Diclofenac 50mg BID Taken for 12 Weeks in Patients with Osteoarthritis
or Rheumatoid Arthritis

19. 1998 i T X

A Multi-center Open Study to Demonstrate the Safety and Efficacy of Accolate in
Patients with Mild to Moderate Asthma

20. 1998 # B e A 3F A

21. A phase III Clinical Trial of GL701 in the Management of Female Systemic

Lupus Erythematosus Patients in Taiwan
22. 1997 & Bl A 3F A

23. A randomized, double-blind, placebo-controlled study comparing icam 7.5mg £

Diclofenac 100mgin patients with osteoarthritis
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2004-2009 PhD degree. Department of Life Science, Tunghai

University
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Training
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2004-

2002-2003

M.D. degree. School of Medicine, China Medical

University

The Program for Leading Innovations in Health
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Harvard Medical School.

PhD program, Department of Life Science, Tunghai
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Visiting scientist, Johns Hopkins Asthma and
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1998-present Attending Physician, Division of Allergy,
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1993-1995

1991-1993

1990-1991
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4. Rheumatology Association, Taiwan, R.O.C.
5. Formosian Medical Association
6. Taiwan Medical Education Association

Research Grants

14.  2006—2009 NSC95-2314-B-075A-016-MY?3, Principal investigator, National Science Council,
Principal investigator. Standardize the diagnostic method of  Forcipomya taiwana - allergy using
recombinant DNA technology

15. 2005, NSC-94-2314-B-075A-001, Principal investigator, National Science Council , Colonization,
identification and clinical characterization of Forcipomyataiwana  allergen(2/2)

16. 2005, TCVGH-943804B : Principal investigator. Identification of Forcipomya taiwana  allergen using
peptide mass fingerprinting.

17. 2004, NSC93-2314-B-075A-006, National Science Council ,2004 , Principal investigator,
Colonization, identification and clinical characterization of Forcipomyataiwana  allergen(1/2)

18. 2004, National Health Bureau ,Department of Health, Principal investigator , A hospital-based
Screening Program for Natural Latex Allergy in Medical Workers

19. 2002, NSC 91-2320-B-075A-002: National Science Council, Co-investigator:Cloning
and characterization of the latex cross-reacting allergens of an novel fruit Indian jujube
(Zizyphus mauritiana)

20. 2002, TCVGH-91913802A: Principal investigator :The Prevalence of Latex-Fruit
Syndrome in Taiwan

21. 2001, TCVGH-903802B : Principal investigator: The Prevalence of Natural Rubber Latex
Allergy among Atopics and Healthy Blood Donors in Taiwan

22. 1999, TCVGH-883803:  Principal investigator : Antineutrophil Cytoplasmic
Antibodies in Systemic Lupus Erythematmatosus.
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Honors and Awards:

8. 2008, Best teaching faculty of the year, National Yang-Ming University

9. 2008, Best teaching faculty of the year, Taichung Veterans General Hosptial

10. 2006, Best research paper of the year, Taichung Veterans General Hospital

11. 2004, Honorable doctor of the year, Veterans Affairs Commission of the Executive

Yuan

12. 2001, Honorable doctor of the year, Taichung City

13. 1996, Honorable doctor of the year, Pu-Li Veterans Hospital

14. 1995, Best Chief Resident, Taichung Veterans General Hospital
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Journal Articles

1.  Y.H.Chen, M.F. Lee, J.J. Tsai, H.J. Wu,GY. Hwang. Specific IgE and IgG
responses and cytokine profile in subjects with allergic reactions to biting midge
Forcipomyia taiwana. Int Arch Allergy Immunol. ; 150(1):66-74. 2009 (SCI)

2. Y.H.Chen, M.F. Lee, H. J. Wu, J.J. Tsai. Anaphylactic shock to a 33-kDa
alpha-S1-casein-like protein in kingfish caviar. Journal of Investigational
Allergology and Clinical Immunology, 9 (3), May-June 2009 (SCI)

3. T.M. Yu, Y.H. Chen, J.Y. Hsu, Y.W. Chuang, C.H. Cheng, C.H. Chen and K.H.
Shu Systemic Inflammation is Associated with Pulmonary Hypertension in
Patients Undergoing Hemodialysis. Nephrol Dial Transplant . Accepted Dec.
2008.(SCI)

4. C.T. Lin, D.Z. Hung, D. Y. Chen, H. J. Wu, J. L. Lan, and Y. H. Chen*. A

hospital-based screening study of latex allergy and latex sensitization among

medical workers in Taiwan. J Microbiol.Immunol Infect. 41 (6):499-506, 2008.
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13.

M.F. Lee, J.J. Tsai, G.Y. Hwang, S.J. Lin, Y.H. Chen*.Identification of
immunoglobulin E (IgE)-binding epitopes and recombinant IgE reactivities of a
latex cross-reacting Indian jujube Ziz m 1 allergen. Clin Exp Immunol.
2008;152(3):464-71 (SCI).

T.M. Yu, S.H. Lin, Y.W. Chuang, M.C.Wen, Y.H. Chen, C.H. Cheng,C.H. Chen,
C.S. Chin and K.H. Shu. A syndrome resembling Bartter’s syndrome in
sarcoidosis. Nephrol Dial Transplant .2008. Nov 5. [Epub ahead of print] (SCI)
T.M. Yu, Y.H. Chen, J.L.Lan, C.H. Cheng, C.H. Chen, M.J. Wu, K.H. Shu. Renal
outcome and evolution of disease activity in Chinese lupus patients after renal

transplantation. Lupus. ;2008 ; 17(7):687-94.(SCI)

T.W. Hseun, D.Y. Chen, T.Y. Hsich, W.N. Huang, Y.H. Chen*, J.L. Lan.
Hypereosinophilic syndrome in a medical center in Taiwan—an analysis of
fourteen cases. Formosan Journal of Rheumatology 2008;22:60-67

H.K.Lin, J.L.Lan, D.Y. Chen, Y.H. Chen, W.N. Huang, T.Y. Hsich, C.W. Hsieh,
H.H. Chen. The diagnostic value of anti-cyclic citrullinated peptide antibodies
and rheumatoid factor in patients with rheumatoid arthritis. Formosan Journal of
Rheumatology 2008;22:68-73
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C.H.Chen, Y.H. Chen, J.L.Lan, D.Y. Chen. Scleroderma renal crisis: a rare
complication of systemic sclerosis with poor prognosis-experience in a medical
center in central Taiwan. Journal of Rheumatology. R.O.C. 2007;21:59-64.

C.T. Lin, Y.H. Chen*, D.Y. Chen, W.N. Huang, J.L..Lan. Low dose intravenous

cyclophosphamide-induced ovarian failure in Chinese patients with lupus
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15.
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17.
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nephritis. Journal of Rheumatology. R.O.C. 2007;21:53-58.

C.H.Tung, Y.H,Chen, H.H.C. Lan, T.Y. Hsieh, D.Y. Chen, J.L. Lan. Diagnosis of

plant thorn synovitis by high-resolution ultrasonography — a case report and

literature review Clin Rheumatol. 2007,26:849-851. ( SCI)

K.D. Hong, Y.H. Chen, D.Y. Chen, J.L. Lan. Subcutaneous panniculitis-like T-cell
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with characteristic high-resolution ultrasonographic findings. Clin Rheumatol.

2007,26:775-778 (SCI)

M.F. Lee, Y. H. Chen, H.C. Lin, H.L. Wang, G.Y. Hwang, C.H. Wu. Identification

of Hevamine and Hev bl as major latex allertens in Taiwan. Int Arch Allergy

Immunol 2006;139(1):38-44. (SCI)

M.F. Lee, GY. Hwang, Y.H.Chen, H.C. Lin, C.H. Wu. Molecular cloning of Indian

jujube(Zizyphus mauritiana) Ziz m 1 with sequence similarity to plant class II1

chitinase. Molecular Immunology. 2006, Mar; 43(8):1144-51 (SCI)

Y. H. Chen, M. F. Lee, J. L. Lan, C.S.Chen, H.L. Lin, G. Y. Huang, and C. H. Wu.

Hypersensitivity to Forcipomyia taiwana ( biting midge): Clinical analysis and

identification of major For t 1, For t 2, For t 3 allergens. Allergy .2005

Dec;60(12):1518-23 (SCI)
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20.

21.

22.

23.

24.

A.P. Bieneman, K.L.Chichester, Y. H. Chen, JT. Schroeder. Toll-like Receptor
(TLR)2 Ligands Activate Human Basophils for both IgE —dependent

and —independent Secretion. Journal of Allergy and Clinical Immunology,115(2):
2005 (SCI)
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Y.M. Chiou, J.L. Lan, T.Y. Hsich, Y.H. Chen and D.Y. Chen. Spontaneous Achillus
tendon rupture in a patient with systemic lupus erythematosus due to ischemic
necrosis after methylprednisolone pulse therapy. Lupus 14, 321-325. 2005 (SCI)
P.S. Creticos, Y. H. Chen and J.T. Schroeder. New Approaches of Immunotherapy:
Allergen Vaccination with Immunostimulatory DNA. Immunol Allergy Clin North
Am. 2004;Nov, 24(4):569-81. (SCI)

M. F. Lee, Y. H. Chen, J. L. Lan, C. Y. Tseng, and C. H. Wu. Allergenic
components of Indian jujube (Zizyphus mauritiania) show IgE cross-reactivity with
latex allergens. Int Arch Allergy Immunol ,133:211-216,2004 (SCI)

D.Y. Chen, J.L. Lan, T.Y. Hsieh, Y.H.Chen. Clinical manifestations, disease course,
and complications of adult-onset Still's disease in Taiwan. J Formos Med Assoc.
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Assoc,103(8):618-23,2004.(SCI).

26. Y. H.Chen, A. P. Bieneman, P. S. Creticos, K. L. Chichester, and J. T. Schroeder.
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not leukotriene C4 and histamine release. Journal of Allergy and Clinical

Immunology, 112:944-50,2003 (SCI)

27. Y. H.ChenandJ. L. Lan. Latex allergy and latex-fruit syndrome among medical

workers in Taiwan. J Formos.Med.Assoc. 101 (9):622-626, 2002.(SCI)
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Book publication

1. OSCE Clinical Skills Handbook, 2007

2. Rheumatologic examination, 2000

Clinical Trials

2008-2012 Co-investigator

SERAPHIN: Study with Endothelin Receptor Antagonist in Pulmonary arterial

Hypertension to Improve clinical outcome.

2008 Co-investigator

An Open-Label Phase I/II Study to Assess the Safety , Tolerability and Efficacy of

Three Doses of TUNEX in Patients with Rheumatoid arthritis

2008 Co-investigator

A randomized , double-blind, placebo-controlled, multicentre prospective

dose-finding Phase II/III study with atacicept given subcutaneously to subjects having

recently experienced a flare of systemic lupus erythematosus(SLE). ( the APRIL SLE
Trial)

2008 Co-investigator

Ultracet Combination Tablets in the Treatment of the Pain of Fibromyalgia

2007-2008 Co-investigator

A Phase 3, Multi-Center, Randomized, Double-Blind, Placebo-Controlled, 52-Week
Study to Evaluate the Efficacy and Safety of Belimumab (HGS1006, LymphoStat-B),
a Fully Human Monoclonal Anti-BLys Antibody, in subjects with Systemic Lupus
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Erythematosus (the BLISS Trial)
2007 Co-investigator
Prospective Randomized Evaluation of Celeboxib Integrated Safety vs. Osteoarthritis

or Rheumatoid Arthritis Patients With or at High Risk for Cardiovascular Disease
Comparing Celecoxib with Naproxen and Ibuprofen (The PRECISION Trial)

2007 Co-investigator
A randomized, double-blind, parallel group, international study to evaluate the safety

and efficacy of ocrelizumab in combination with methotrexate (MTX) compared to

MTX alone in methotrexate-naive patients with active rheumatoid arthritis
2007 Co-investigator
A randomized, double-blind, parallel group, international study to evaluate the safety

and efficacy of ocrelizumab compared to placebo in patients with active rheumatoid

arthritis continuing methotrexate treatment
2007 Co-investigator
A randomized, multicenter, open-label, 6-month study to explore efficacy and safety

of enteric-coated mycophenolate sodium (myfortic) in combination with two

corticosteroid regimens for the treatment of lupus nephritis flare(MyLupus Trial)

2007 Co-investigator

Open-label Study of MabThera (rituximab) in patients with active rheumatoid arthritis
who have had an inadequate response or intolerance to one or more anti-TNF agents
2005 Principle investigator

A Randomized, Comparative, Parallel, Single-Blinded Study to Compare the Efficacy

and Safety between Single-Inhalor and Traditional Final Dosing in Patients with

Persistent Asthma

2002 Principle investigator

Efficacy and Safety of Sublingual Immunotherapy with House Dust Mite Extract in
Children with Allergic Rhinitis: A Multicenter, Double-blind, Randomized,
Placebo-controlled Study

2002 Co-investigator

An International Multicenter, stratified, randomized, double-blind. Double dummy,

parallel-group, 52-week gastrointestinal clinical safety to demonstrate that COX189
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(400mg QD) reduces the risj to develop complicated ulcers as compared to NSAIDs
(naproxen 500mg bid and ibuprofen 800mg tid) in Osteoarthritis patients

2001 Co-investigator

A Double Blind, Placebo-Controlled,Randomized Study of Pilocarpine for the

Treatment of Xerostomia in Patients with Sjogren Syndrome

2000 Co-investigator

A Double Blind, Randomnized, Comparative Placebo-Controlled Study on the
Efficacy and Safety of Methotrexate + Etanercept versus Methotrexate + Placebo in
Patients with Active Rheumatoid Arthritis

2000 Co-investigator

A Multi-center, Double-Blind Parallel Group Study Comparing the Efficacy and
Safety Between Leflumedil and Methotrexate in Patients with Rheumatoid Arthritis

1999 Co-investigator

A Multi-center, Double-Blind Parallel Group Study Comparing the Efficacy and
Incidence of Gastroduodenal Ulcer Associated with SC-58635 100mg BID with that
of Diclofenac 50mg BID Taken for 12 Weeks in Patients with Osteoarthritis or
Rheumatoid Arthritis

1998 Principle investigator

A Multi-center Open Study to Demonstrate the Safety and Efficacy of Accolate in
Patients with Mild to Moderate Asthma

1998 Co-investigator

A phase III Clinical Trial of GL701 in the Management of Female Systemic Lupus

Erythematosus Patients in Taiwan

1997 Co-investigator

A randomized, double-blind, placebo-controlled study comparing icam 7.5mg £

Diclofenac 100mgin patients with osteoarthritis
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