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@ Grft AR A5 A 3 £ 4 3 10~100 kDa chd-v F o B F T
By 13 ASERRAREAT & L 5 Hevb I~Hevb 1303F 5 77 7 %

FALE - LA AR A R R A Bk g k-
P enIgE Fubl o AR MEATF 0 B 1994 #1374 A SRR %o
B o P AL AT R (T hE e FUR & e AR E T ko

F s AR EACE e & Parie o S RIR G MR ESOR
Fef kS EGEOENTT c R EIA-BERa kR L infd
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AR AR FE > R EE 10 I B B3 FB o cDNA &
B % 0.15~1.39kb > & * i2 T H L LA o #3F 30 kDa AT g e
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875% A K F o ¥ b d R {IEFF I > Zizm 1 5 7|
Fr hevamine (5 %} 5 class III chitinase) 7 45%¢r4p 022 o

FZEM A PPN IR HUEF SRS £ 20 =
¥ "3}3519’&11%5;% A RSBy od AEBAZFRIMAIGE &
O AT EA YA 453040 14KkDa - AR R 4y R RN S
HEPIDL L i AT R 0 %A 4 _Hevb 13 ~ hevamine fv Hevb 1 -

AT 7 P hevamine # - BE & h R AR 0 fr o B
TR AR ok EE G M BE e B FerR
F o Bk AP 3 Zizm | A S 2 IgE 5 & Fk 4 A 45 o
AR nF g AR R VO IERF R G o R a R 0~

TR R E TRk R i F R G



Abstract
Natural rubber latex is the milky sap obtained by tapping the bark of

Hevea brasiliensis trees, and it is a common component in various
medical equipments. Latex allergy was first described by Nutter in
1979 and has been recognized as a very important international health
problem in the last few years. It has been demonstrated that latex
allergens are various proteins with molecular weights ranging from 10
to 100 kilodaltons (kDa), and at least 13 latex allergens (Hev b 1~b 13)
have been cloned and named. Several studies have shown that more
than half of latex-sensitized people had specific IgE antibodies to
proteins from many plant foods, especially fruits. This type of
cross-reactivity is designated as the latex-fruit syndrome in 1994.
However, the common epitopes responsible for these associations
have not been well elucidated.

Despite the importance in the elicitation of hypersensitivity
reactions, the latex allergy and latex-fruit syndrome have not been
closely studied in Taiwan. Indian jujube (Zizyphus mauritiana) is a
sweet fruit that is abundantly cultivated in southern Taiwan. There
were three aims of the present study and carried out sequentially.
Firstly, the crude extracts were prepared from Indian jujube and
ammoniated latex. Sera from two latex-Indian jujube allergic subjects
were used for allergen-specific IgE, immunoblotting, immunoblot
inhibition and ELISA inhibition studies. We identified a 42 kDa latex
allergen and two allergens, 30 and 42 kDa, from Indian jujube and
proved that the cross-reactive determinants exist between Indian

jujube and latex allergens. Peptide mass fingerprinting revealed that



the 30 kDa-Indian jujube allergen was homologous with class III
chitinase of Oryza sativa and the 42-kDa latex protein was identified
as a known allergen, Hev b 7.

Secondly, a ZAP II cDNA library was constructed from Z.
mauritiana mRNA and screened with IgE antibodies. Ten
immunoreactive clones containing inserts ranging from 0.15 to 1.39
kb were identified and sequenced. The Ziz m 1 encoding 30 kDa
allergen was expressed in Pichia pastoris. The recombinant Ziz m 1
(rZiz m 1) showed chitinase activity and possessed 87.5% skin
response on eight latex-Indian jujube sensitive subjects. Moreover, the
computer-assisted homology search revealed that Ziz m 1 with 45%
sequence similarity to hevamine (class III chitinase of H.
brasiliensis).

Thirdly, crude extracts from eight different lots of latex gloves
were prepared and 20 medical workers with latex allergy were
included in the study. Immunoblotting revealed that three IgE-binding
proteins, at molecular mass of 45, 30 and 14 kDa, were identified.
Peptide mass fingerprinting demonstrated that they were known latex
allergens Hev b 13, hevamine and Hev b 1, respectively.

Our results indicated that hevamine is an important cross-reactive
allergen associated with latex-fruit syndrome among medical workers
in Taiwan, which is different from the reports in Western countries.
Future works will focus on the analysis of immunodominant
IgE-binding epitopes of the Ziz m 1 molecule. The well characterized
allergen will aid in developing effective immunotherapy and may help

to elucidate the mechanism of latex-fruit syndrome.
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1-1 %3

WIper 56 2 W R L dp 00 5 A28 25%0 4 > d 303 7 %
et AR FRER Y A ERA R ¥ Ll R e
ERb% S BRI S R S R R 0 B e & M ol & % (Casolaro
etal, 1996; Valenta et al., 1998) « & I A|iEa7F edF e e F¢ 7 3
BIRREACR L - 12 IgE FAl 0 R B A R i f
(eosinophils);Z ¥ o % HATR R @ & A iwmie & 5 o IgE Fukg -
HWorkose wip iz e v ¥ 3% histamine - leukotriene % & ¥ W K
AR @S @A LSRR~ AR W BRI v F L)

e M 5T K (Wurtzen, 2001) ©
$90 8 D2 BHCRNTRA B0 LR B A T L B~ BT
- b IgE MW Rl L K 2% o TRk hin R o @
anti-histamine - anti-leukotriene 2 ¥_k& ¥%af Ffs & £ 5 > RF AR
AEIER, L ey HEE - BERROLE R A ER
J e it 2 2 (Bousquet et al., 1998) o B & Tk chfe S i A {r & 05
B LBRHY XARFAREIT S o d 32 4F R (R
Flm § S R T o s Gk 0 1T 15 £ k0 A 3 4 bl

B et hABACR AT > E A NE S A B BACR S DNA L X T A
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NFEE_ 0 & PN % % % & International Archives of Allergy and

Immunology 2004; 133:211-216 - f % &_: Allergenic components of
Indian jujube (Zizyphus mauritiana) show IgE cross-reactivity with latex

allergen > % = % 2 TR B3 RiBATR Zizm | & F FHHauTy
g ¥ 1

4 & N E % 4 A& Molecular Immunology 2006; in press ° & % &_
Molecular cloning of Indian jujube (Zizyphus mauritiana) allergen

Ziz m 1 with sequence similarity to plant class III chitinases > % = F 3

BIEF SR T ERTRY <5y 3 X0 E T B TR ELE
By A & poF 4 % & International Archives of  Allergy and
Immunology 2006; 139:38-44 - & % &_: Identification of hevamine and

Hev b 1 as major latex allergens in Taiwan > % 7 § 5 " S#%h{cB ¥ -

"l>

Etmy —~e Ry 2 % TN ER LR Zizm | 0B

e FR £ 0 R A R R ek Ty 2 o
FHAY AT SR Rk k2 ) AR 2 AT
Wi 2 Bk ] T U ATER SRR IR B T8 B AT
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1-2 = )]gwwé?
1-2-1 % | 3§57 F B (IgE-mediated Allergy)
FlL R PR REF BT A s o B4 % [ hypersensitivity
diseases ;o 1345 £ & % 7 s TRk R B FE A L ow A (e
- )(Coombs & Gell, 1963; Janeway Jret al., 2001) o d IgE &4 #1ig =

1z WHIEARF o Bty TAl o3 IgE A 24 iR fE 2 AR

T

I

AR g LA E A enE Lo U Lo
By - BFAr- BREOERT TES  blie” d BRHE ¢
% Hevea brasiliensis)#ti% cruBac fh » R FILFVESE & & 5 Hev b 1,
Hevb2, Hevb3...% % o p @ 2 ﬁ?rﬁﬂﬁa{}ﬁz‘fgﬂﬁga Ae Rl 'E"T%‘“ e
#g ATl 3R & (World Health Organization (WHO)/IUIS allergen list:
http://www.allergen.org) » % 2005 & 6 * 2.+ » © I nBaTR 47 %
Wi 4874 =4 5 9%+ Weeds 27 48 > Grasses 30 f& > Trees 47
#& > Mites 46 #& > Animal 27 f& > Fungi 88 #& - Insects 71 & > Foods 124
B Hw g 27/ Aadfigy > By oy 102 /8 B §iB

ERRFE L 23 1348

\yz

SR (Zizm )% B9 2 — o 51y

o

& 1921 # > Prausnitz = Kustner 7 £3EF &iB50pH 4 & F 7 o

- AT B RS EEAF R o T B 50 £ > Ishizaka K v
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Ishizaka T 14 2 Johansson { Bennich > 2 = @ [} & 1967 & ¢ pFaF £ >
Az B ACK e T3 0 £ - BATL AT v o B 1968 & o
WHO/IUIS & ;%37 & 5 IgE (Flicker & Valenta, 2003) - IgE &_5 & ¢ %
Ik F-v (IgA, IgD, IgE, IgG, IgM)= fl 2 - » & 2 i 4p I crdddi(x & A
o2 iEkiple ane 4k S8 = Y A(Prp LRIk R X ARk
I 4 & 7] LF (crystallizable fragment, Fc)fr% £ % (antigen-binding
fragment, Fab) - IgE X Beng & A FHEFH » @ & - Hiach % &
TERBEE CIQGEAF 95 190 kDa A ¥ A Fe kAR
3 50~150 ng/ml (IgG % 10 mg/ml) » &% i@ x ¢ o half-life & 1~5 =
(IgG % 20 = ); ¥ #4p 3§ » X T & 56 CHe | BF T4 4 & (4 (Prussin
& Metcalfe, 2003) o
WAt R E - M IgE B ERfrRAREMNT B MG
(Smurthwaite & Durham, 2002) - — 4k @ % > IgE eh & =0 4240 T 1% I
F % I % ¥e (antigen presenting cells)#-iE 57 B B {6 il F LS4 &
7 MHC class I &4 & #%:588 » R IS Th2 ‘wmbe » 5% wbe ek IL-4
FoIl-13 enffc > Rk B mre i o it 4 4 IgE m;l]% CLESRN
#i$ 1 BTk & - e IgE #u88 (Corry & Kheradmand, 1999) i 47 ¢
B EES S T L B RS 2¥ L SIS R

Mk o = W angack o Id WEARE - B lgE Al S S
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Pl ke T ik imie g R P E"h‘z%’ St imiz ir5ldeane F IgE 2 & A

—i

*% tm?2 % @ o high-affinity (FceRI)% BfF » 4rdk £ 8 Flip b &4 R
X EATR A4 2R Pl 23t [oE hFab B o BER (T me s
it sl4e iz mre FRE 4 o0 histamine ~ tumor necrosis factor-a v %
& proteases > £ £ %7 & = leukotrienes ~ prostaglandins fr cytokines ¥
¥4 LA (inflammatory mediators) > i = §&/k + £hilE 577 5 (Sutton
& Gould, 1993; Corry & Kheradmand, 1999; Prussin & Metcalfe, 2003) ©
1-2-2 9@ AT

Rp LT B Rt > RS RARR S e A 1600

Eo AT BHFRA 2 FHENIE o b & 400~800 £ % HiG 82

L@ ? s IR BRI i 5 (Ownby, 2002) - T AL 1
FILevEM > R FR gt { e B B oALE 40,000 AA K
CHEFREH REL PEEY & B £ ¥ (Meadeetal, 2002) o 522
< 3 2,000 fAtE 4 (A F 2 300 )T A A U (e B od At faje TR
BifrAd i BgAscgand & P399 %o £ 8/ & Jﬁrsig -
85 ¢ 5 Heveabrasiliensis = & H 3> 1 & e ORI e 155 k&
s ? B fr & £ (Ownby, 2002) o % X5 3 & H R HF- 4 1 fm e
laticifers him e B > 1 & & i ¢ & 65% -k > ~ 33% rubber

(cis-1,4-polyisoprene) ~ 2% resin = 1~1.8% F—v & o 5- % hfe 481

16



& oo 5 A5 v endk & (Nettis et al., 2002) o

Halstead % 1896 # 7 L fovhflEjisprid * L9 £ 2 o 4 1979
& d Nutter % - g & d 30 * 3L 2 AREFIEL K L
b o B 3 1986 & > Frosch & A ZEP 5 % & o enk i o 2.d IgE #7
slAe i m AT R B A 25 9 A 39 B (Nutter, 1979; Frosch
etal.,, 1986; Meade et al., 2002) & *t & jz s fo 3% i {7 - %;ﬁ% A B
Bado2m @ % L9 32 2 (PR L enfr 3 81980 & R apdpde >
TP HO SR ACR AR A 4 P B fURE R S SR F

L o (FDA) 5830 e 1989 4o 1992 [ 46 % £ 1100 6 5 % s eh
Bl B¢ G 15 @50 Gen 131 s i ac i ik i (Slater, 1994) ¢
PEF R EAE S SR G A - AL & OFE MR NP5 A
5 2 55 4~T % (Merrettetal., 1999) & & 'a# @ 6 F ik | (5~15
ARE AL RSNV SR E T ! ;Jﬁﬁﬁ&ii}ﬁ S E ey 4] B
'ﬁ (spina bifida, 24~60 %; Poley et al., 2000) -

S L E RO A A W SE AR LT R e
f2 o 1995 2 MBS E R > 2 7 3 9radR £ (NIOSH, 1997) > 5“ % &
Fa sl g A ME T Z AR % - A T A K U (irritant
contact dermatitis) > ¥ it A p FWidEAEN F it F A Bl

thiazoles ~ thiurams v carbamate - :=3F * 7 7 & T L EFE > » X
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?if”%’rﬂﬁﬁeﬁﬁﬁ“%ii’ﬁ#%?uﬂ%oi:ﬁ
B A2 FAT Y A K U (allergic contact dermatitis) 0 X 3t 3 fF {5
24~48 o pEgE (T > TRk b RSB M AGFAE 5 % IV 3R (R
- P EF T cniv® o % = AR 5 &% 15 9§ a7 (latex allergy,
immediate hypersensitivity) » 3 (FF R A 8icA 483 B PR 0 2k oD
ERCHEEFL CARBEL Lk fef g 21 REEG
AT R o TR L KB THEAGF S ¥ 135 o EFY L
¢ IgE AR FU B AT R % £ (8 0 A% histamine ¥ ¢ B4 F i
TR R e BAAEF BT R kP N HALERRORE
R T E RS Bl e h ) K g B -

Py e oo ke FoaR A E s AT R e
F¥ o # W3 G ALE 250 39 F(Kurup etal., 1996) « 1% 54 5 5 4
w e IgE Uk 0 BT AR R 2 0 EP LA EA R A T E
A& A %# A 10 100 kilodaltons (kDa) 2. ¥ (Blanco et al., 1994;
Turjanmaa et al., 1996) - B % 3 4238 30 fAF @R RALFER D X
(Wagner et al., 2002)> # » 2 5 13 fa.5 WHO/IUIS & 5 5 G a R
Hev b 1~b 13 (*f4%= ) (Sussman et al., 2002; Beezhold et al., 2003;

Yeang, 2004) c I M 5 REAa R a7 A R B P A 134 &

st

Lerigac o P a Hevb2-Hevb4 fr Hevb 13 & & 5 »xehE BiEat

Iz
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R BRI R T 3P B R A VM A RT LA
= 2§ (1) & polyisoprene (14 = 2 s F# sv 3 M/Hevb1,3,6°(2)
AR 39 F/Hevb2,6,7, 11,12, 13 = (3) i 39 JF/Hevb 4, 5,
8°(4) P ¥ px%/Hevb9, 10 (Meade et al., 2002; Yeang, 2004) - i& {71
LI B P 5 6B B3 TR B 39 ' (defense-related
proteins) ° iz- A0 FARFIZ P X mRELFPFAF AL > 47
rx # % Pathogenesis-related proteins » f§ #i % PR F-9 B o & 53F 3
PR F-v 384 3EM 8L 47 it (Midoro-Horiuti et al., 2001) -

BEEL AR ARS N s A B ATD
Er s EF AL it 3v o G PR3 F o P w
A5 14 F(RERZ) 0 ¢ Ao 2,3, 4,5 8, 10 4 14 21iE5cF B
(Hoffmann-Sommergruber, 2000; Midoro-Horiuti et al., 2001) > & 4= =7f#

EARM 0 T 37 5 X R HEHM s bldoi s 3 £(5~70 kDa) ~ $rpktd

fopides FAF e HORMR S AvCE Sy B R SEFHG 0 )

FE LR PR Jv FehA2 o Fla g S F BRF b2 % o PR

B Famitctr g apg ikt R BRI EE o T

FER LS o AT - IR MW
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1-2-3 9%k g 5 ¥
R TR LR - SR BACIoR 5 6 AT £ 3 K % B4

10 E PR B 0 B 1994 E BEfER R MR ATl A chilBATRE 0 3T 4

T

"ok % g ¥ (Blancoetal., 1994) - @ LA g bk % @

HIAERHCFAF BH - FEECAA W FTFFios

F

AEE BARFPfon gk ks T RS ARG M R
AR ) BEFR kR EEEa: e © Ed F 5 AR L AR
2 #7FE35(Beezhold et al., 1996; Delbourg et al., 1996; Brehier et al.,
1997) o B @ BE >S5 9K % ¢J\]V}F)@m/w\—+z_—l§@r% FEER G
FBXOBER O REWARDOIR PE o Ad 2 gEFRME UL A
Pl v T2 R 0 B3 Hiddp i ahdk 4 - (antigen determinants,
epitopes) ° #7111 F HAS FBAITETF o AR A FLORTHEE 0
3 7 o 2 IgE éh% R HF i (Wagner & Breiteneder, 2002) e

PO TRk Sl 2 B S g EACS F R A o - iR
GRS AT BT E - 8 RATGEARS 4 AN g o 5d g%
ARATE > TR A TR S PR a2 AR B B8
FEach > fi T 2ERR 0 PR F R AT sensitizer o3l A2 i
ek e eliciter o §U ¥R &g B H B3 F - 5 § P iF AT 0 RATHIE

2o F 2 4B BB S & ES 0 § RGBSR B A R
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AT A BTN R S Xk IR R EAR A d e T 7 AR i
AR s a A e e S EARRAEL T R 2R
(Yagami, 2002) o o »*fpk ik k p IgE e & F i > — 45§ 350
A EA A REACR o IgBh R R BT A2 AAR &7 Ap B
hged Foo R ELFAR R A AT F1Z B wAR BTt
frdd 20 (RERTR B AEATRE 2 R LR e G o AT SR
SOR B E o ERESG TR P AR b e 2R
FRia S § B SANEN T fE o

LM R kB RZF R F LG £ RehlgE R
LA 2F AT A SO0k % ande 34 i (7 radioallergosorbent
test (RAST) v & % #& 3 #r 412 (immunoblot inhibition) > 3 I3F % {5 4~
Maffest B ougach2 & 0 &5 23 ok R{E(*Fék e )(Breiteneder
& Ebner, 2000; Salcedo et al., 2001) o b4 faf ~ & F fo g BT
ericlass I chitinases (4 + £ #24~35 kDa 2. i) =%t N 24 er7hevein-like
domain (40~43 BIie A ) frst " 1L £ E5c/h Hev b 6 (7 7
prohevein/hevein domain) 3 % & 7 J £(65~70%, Breiteneder &
Ebner, 2000) - 35 % < }}?c:}ﬂ ' class I chitinases (% 2002 & 37 % % Hevb
11)> £ 2 & N 3 hevein-like domain > ¥ 54 %ok & 2 R M F & o

£ & & ¢ (Diaz-Perales et al., 1998; Sanchez-Monge et al., 1999;
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Breiteneder & Ebner, 2000) » Hev b 5 it £2 50%% } 5 ip| 54 %% i 50 4
i e IgE &k o B 5 R E i I-d T3 46 %IF R {2 (Slater et al.,
1996; Akasawa et al., 1996)-Hev b 7 {r § 4 % i 57/ patatin 3 39~42%
e & 2 (Seppala et al., 1999) o H i ¥ s che R TR E T
B-1,3-glucanase (Hev b 2) fr4% > hevein-like domain ¢~ class III
chitinase (hevamine) o iZ 4t 4448 E uF A o “"3%*“ 18 = el i 4p B
iz % 7%= f (Breiteneder & Ebner, 2000) o ‘b fiiigdt kg 7 e de
d-0 FA | NIRF R DR IRIEE40-70%) 0 Sk FHUERT P S
BB ok R R BF BT et o iAo o N SR EATR 2
B> Adeim A2 2 2R F B B HE > R G
1-2-4 §5c 2 IgE 2R B F 73

FitIgE M 2 R 2K ehR & 0 A NEAHFT T A %?f‘—"

TR A%

sag,

FLEZ 5 kitwmeo g Ad LA TRERBERF > 5 H A IgE Ak
FEAR SR EF o 2 i 5 F 20 1gG A FUR PR < R
B ? M wieach Feldl 2 6] Afpk o /ﬁk‘m:‘a ¢ o IgE & IgG4 en
T3a% R W g 4 F e uE66% fr 37% (van Milligen et al.,
1994) « # g d gt AR AT i ol L kB2
Hivw o H =t d ok GBS S 0 BF 3R MK R 03E 3 (pattern)

AAEL T FIZ B PE Y F RRARACOEL FLEHLA L R
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A A2 R PEATR o T LR T AR SR o B{e ] 4 AR
Fup Rk o %= fg\!’ﬁﬁ? Fet om0 B TIEBE LR o
4% i T IGE 1 B o 4 FRRE TP AT S B AR s o
M IgE @ R B g 2k e o 1RF S 2 }Ek%‘i@iﬁﬁl FARSERN el 3
T > L ¥ Edp 2 WA 2 M 0 TS ARGH Rg S k9
At R R R A A s nd R PIERZ kil
DI ER L I S EUEE RGN IRSREEETS BTN
v B (albumin) ¥ F < R M F 73 & (Spitzauer, 1999) o @ $#i- 2
(peanut)iE &<t & i IgE +788 » i % foF E (soybean)st # s & 42
= (legumes)irife i -9 F > » € 5 2R {2 F Ji(Aalberse et al., 2001) -
CAdek b AL o MBS PRET > F A R R
5o Ko ? Blde it ok & B R R 0 A TR o S s
TER D A R R 0 AR O BB B AR A
Mo #r i R 7 AT A IgE AR BE 0 F R B - M it
Boom A E X paae st od AT BHEMTHFE R > F SR

HAF U AR RERR TR 1S kF KBS

23



3R EAR F0 A g FONEATR A Ry £ & o
ARG - L E R A RERAREIF DT ST F L E o bl

»;;a;;%}lj’if E*ﬁ#@%ﬁj&.@ }gya}:ﬂl_g,h o fe %Z\:Q #R j\/}g, E%L . g_ﬁ ;:F,:;

—_\
\lﬂ

LA R hde TovpEE o 47 FAET R K &
RS A R R TE R A 5O TR e % I A iR ST R ek
% oo @il R REAR AT B ORI AL R8T A A EA e A2
TR BTy B2 BE R F IS L R R
hi & 2 X REACR AT ¥R R ARE A fo A (Chapman et al,

2000) - 4 £ ARy - H o A V@A kRS mRNA > HA
cDNA A FIE > % i 4 &7 3 % £ [gE et - 2 7 L R

HiE o A Ed Ao RiEsCR 0 5 Edman YRR A2 > £E N

L
-

2% 2+ degenerated primers i& 7 RT-PCR » iE 78 i 57t 2L %] o
LR AFNLR > T R A Send A L (Bl
E.coli)» & & E #12 F e RV 5 5o (Gldofs B~ & AL w2 g5
AR ) o S AT LI E 5 H R A B[P 4T
Pobdwmit* it AP kg EcoliozF Fak A

FedEopEE a2 omr 3 247 F tag ~ fusion
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non-fusion protein > ¥ & F H O & ik EFanEH - E coli £ 2 F-v
T2 5 SeniBgh & 455 2 (T oeF B(F 20 #4847 - = )»
A € % (E. coli promoters 3 3# % 24 & {vih Feh%]3F > &40 IPTG) »
i (g pe Flag ~ GST & His-6 peptides affinity column ) - @ E. coli
gy AR NP8 2 & e 35(1) d 2wl AR AR KA
B> % %3 misfolding > 75 = 7 /3 |+ inclusion body » & % # 7 i |+ o
(2) R¥:4 i3 s #3124 (post-translational modifications) » # 3k #
& 7 glycosylation sites £ phosphorylated groups e 3-v & > 4%
feo P P AR Y o R ZHABEIR v T2 LR i
allergenicity £ F 3 — Z_ehf Mo i Z BRI & F5T /R Peral f- Per
a3y ? o JI* Eocoli 39 FAR s> i g4 85 IgER
Lap A ot BiFaTh 0 TR B ek & ek 2 (IgE epitopes
mapping)(Wu et al., 2002; Wu et al., 2003) -
B2 hA LA S Bud & chiBEE 4T E. coli “ak £
s B AR T > & 35 signal sequences ~ folding ~ disulfide bond
formation - % [ Pichia pastoris £_p = & % ¢ * HE 22 £ £ R i
Seodp¥t Eocoli AV A TR ATMA b £ AR 2 B

* FHA S O R Jf s~ P.pastoris ¢k 1A 0 Fla 4k (TG AR

N

% o iz poav 3 E. coli/ P. pastoris shuttle vectors » # ™ ./ f6 24 4+~ 484
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AL P AT IRY AL RN & Fach Blagd o FpFARE
® & E. coli v P. pastoris # LH & eifach > 2 ¥ & E. coli % 0.25
mg/l > @ % P. pastoris B 3 i£ 50 mg/l (Vailes et al., 1998) o % ¢ 2 4 e
R A RiEACR Zizm 1 & P.opastoris hA € 5 15mg/l> A ¥ £
247 e IgE % & s 4 o2 v E 4 (Lee et al., 2006b)-Baculovirus system
(B %5 F e )t >t 3d Hend o 403 1980 & x4 o &3
MR BEE FEE DM E R A % 3 o A BRI R E P A
FOREE AR PRI e AL DE RESR O FRE T
247 e IgE % & sc 4 fo2 it % (Soldatova et al., 1998; Ichikawa et al.,
1999) c 5 B 42 A 2 E P A PPt F oy Wendef SLifoie A R
G B AU AL EERR c Flif et R &
A FE R B fodk T'F'"ﬁ cELIT o £ RIRIRiEAT R Peral 1% cos-1 fm%e
(monkey, African green, kidney) % L& i > & §_4ra® j* 5o PR B it
R RE > T A ST el i (Wu et al., 2000) o
1-3-2 £ 2R R P g Nt R

F1990 # % 2L Tl fe ik 5 B 0 3F § AR AT B CRAR S

>l A FEsES T2 £ 2 AR S 2 éﬁﬂ’{iﬁé’z:}};’aﬁﬂ

Bzl 2 op et ¢ 45(1)B e fo T fmie fif £ 230 4 el gl o

& d & = overlapping peptides 2 % 3 T & ik 3F A RiFACR D
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IgE % & 4 =& T i % dnivd 4G AER » (2) A1 % - 12 IgE
B E o drimie i IL-4 ~ IL-13 4r INF- ¥ 12§ »cs 3 & IgE

g 4 o % E R iBACR T O et R G RIE AR A ¥ W R

N~

e b — 1 IgE Fuliengd 4 > @ 3 X IL-4 - IL-13 & fw e g Fr A
(cytokine antagonists)i#: 58 » (3) & At ¥ R AR chdFt o &

1980 & i~ > Fr# = RGAT R e 4 > LR F I dE o EP R

o

AMF R e BF] 1990 #E R JIF i e iEACR 0 ] T
5 %P R ME ReiBatk 4~ F (Valentaetal., 1998)-(4) 4t

i S BEC T# o & * NMR (nuclear magnetic resonance)fr X-ray
crystallography » ¥ 12 & B Ach ch= By R L 2 v T
JBiE 99.9 % b e B ¥ R ARIEAT R e B4 (RER AT 0 A T A
el B R s £ A R R @ SR AP SRS - S i L
c AT MiEd T AHIRT i E M % & i conserved structural

a

‘—ﬁx » TR ;‘;ﬁq,g:r;i*:,\;ac y ik

\'ﬁ

—-r\ N

motifs » & F iz 6 HF LR
AT R 2 W H g AP M FOF E (Aalberse, 2000) e
1-3-3 £ 2iE5T R ik RO

P iRk b 8% [AERR 7w AL B a ekt 2 |

PP R RS VIR R RREATR e BB 5 0 o e B - RIF] S e

>

Fropn g st ) Ry o Pm L e
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o ¢ v lgE Fill ¥ pE4E 0 B (1,2)-xylose fr a (1,3)-fucose 7 % & >
% i X % HE M (van Ree et al., 2000) o = B F] & o 5 40 g B8 L p %
Poo FIPE BEATR BT AR SR RS FHLEM o N &
ERGF R FAR (Ao Z2B g, TV 2N WG ST
BT BREEDRHFH LI P 0 o B REKE A
L NG e AT o G B BEA Rk kT R - R
TR AW e o Mk K Y AIP £ BRI PR A 17
Vo 2 i A b - it R IgE B o o 3k FHE TR e dT
PR AT A SR & RREST @ AR S S8 P Bet v
BA A s Derp l AT o B F RS ET 0 A we L F oo o
1-3-4 & 2iE AR ic R AR e
FEpBACR A G engE s 0 REACOR B > B (s P h R
.Lﬂb }?&% x—-ﬁﬁffﬁ%m/r% # 13“ /)f?k‘ﬂ’:)ﬁ‘_}qj‘m '«L’r‘l/r' Z%j‘i AT
)zi}]ia{d AT R AT WRELE AR A B B Twe g 4 Ay
Y enimre gk (£ 2§ IL-4~IL-5 4o IL-13) > #-4 %5 F ¥ v Th2
pathway - iBaCeE R 7 d Ef i » (B d > L §iFATh & -
P d B ie R (specific immunotherapy; SIT)4 i 1370 &% 1 3 BT
(Ferreira et al., 2002; Niederberger et al., 2004) - i+ % & % » SIT %

Bl SRR ¢ 35(1) EATR ade F R EE R o (2) Jnk PF
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Vi h LR Er > H 3 2 anBattEikie o (3) d A a8
L PR RIEH o T 2 i B 5 2R £ (Ferreira et al., 2002) o 1235

B SR RATRT FE AR R @ IR 3 SR 11T A i

AFLAED 2 LR L. E’:@}s(}%lm*ﬁ; B A EE

s B e fr AT
P i (Akdis & Blaser, 2000) ’ ,f”l AN SR o BT e
WRRTMCRSFTAEHFTERET RPRISES o » 7 5%

P enfis sV 3B (7315 ¢ (Westritschnig & Valenta, 2003) °
P BEFIETHRERARBEDEY 0 Rk RRIF
o ARt e AR HAH (1) & * Tcell epitope peptide : # 14

%% Tecell tolerance> @ 7 € 51423 &L @ fF /) Frenf2e s 15 40 IgE

hig b e igB 22 6% ARt 3 F @iy vy - &

#i(Pene etal., 1998; Muller etal., 1998) - ¥ it ¢ ** T cell peptides ¥ 2

& 1 MHC-dependent T ‘m#2 » {3k 2 LM F Beng (5% o {3 ke 7

I dodk B4 3 % 2 & AT/ phospholipase A, (PLA)=n i T cell

epitopes * % - 11 alanine B~ {4 > ¥ 12 ee ¥ MHC class I1 5938, & 4 »

Flm g IL-4 (a2 430 INF-y cre e T 7 3255 3 40 T cell peptides

& TeR b * 7 (7 1 (Faith et al,, 1999) - (2) @ * &tk 2 B cell
epitope peptide : ¥ 11 3% % blocking IgG F il s & # > 3EFLIgE F#4l ¥

P15 e kR L F o 3Rl ACR 5 e b n e 2 IgE B2
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(Focke et al., 2001; Flicker & Valenta, 2003) - «& /f 5 d F|EE 0 epitope
mapping # % » JE T Bk IgE % & TR naeE o v AL BB
a3 & B cell epitopes ehF L o (3) & * R MiEATE ML & EIER
Rt ot & ik ST FE 2 bldot ¥ 5 — i base pairs
(mutated gene) ~ #& » — /| &= DNA 4 & (hybrid gene) ~ #1]3 & F_
site-directed mutagenesis & #¢ i 1 IgE epitopes & % (Ferreira et al.,
2002; Westritschnig & Valenta, 2003) » %] 1% iz 8 37 #4517 p 1 R

P b B & e " X H allergenicity (18 * hypoallergens) > & §_i%F 4 T
*n?& eh immunogenicity © F] @ #-F & F B Fw Thl wre gz dg 4 o

Vb - AR MR RATA Foeht 2 o RSk A & B ACR Bet
v 1 2. cDNA 3 i > 0% *T4|px 3 7 £ 12 DNA ligase i+ & & dimer
f trimer > £ = £ oligomers » ¥ it ¥] 5 microaggregation 1% * i

= % o epitopes T % > F 4 [gE ehygas o 2 2 B H T wre il

iv 3 0 B - BE > aRatiEA(Vrtala et al., 1999) o
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1-4 F-v % 48 5 (Proteomics)

“Proteome” X 35 ¢ A FIMEF2 75 F0 F AL E 0 @ "Proteomics”
Rl Edpizt 3y Fohd R~ #afripd 377 P8 > 4 1995 #d
ph %j*’ Wasinger % — =t 4% 11 i& ¢ 7 37 (Figeys, 2002)° 3-v F 1 5
G FRG AR E I FendkiEfode d FR F0 > (F
RA A FF M) o A 1969 )*I%‘ujé M= LA (2D-PAGE) A 3t -
Fengojs > F e 1975 # 5 Klose f= O’Farrelle #zi&fs 41 { = &
(Arthur, 2003) - = 27 A1 * & 7 2R K (isoelectric forcusing, [EF){v
SDS-PAGE @ & R IZ > ¥k p le e tmbe chdev TR & 4 (75 247 &
S A SRR O N RN S RS
PR RATREFT L LI S E F PR RS I
FHiRePL 4T - B A2 PR E F12002 2D 1§ 2 1F A John Fenn
4= Koichi Tanaka > 4 f% ;%1% i 248 (Cho & Normille, 2002) - F] & 4 47
B e e A FIEFTHD FH 4> @ T o THELEFE ¥ 0
RiEZBRY AF 48 358 AR B B [ endEE FTEFF S
z ;v protein-ligand interactions v structural proteomics % % (Figeys,
2002) °

PAavi&y 3 AEERE 9 THE - #448 MALDI-TOF
MS (matrix-assisted laser desorption ionization-time of flight mass

spectrometry) » ¥ — & &_ ESI-MS/MS (electrospray ionization-tandem
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mass spectrometry)(Arthur, 2003) o B R » £ ¢ = B BINA 5 (1)
K im(source) - d k& A 24 B+ o (2) FH{7(mass analyzer) @ ik Fr+ B
£ /% #i(mss/charge, m/z)evt b A ek 3 B o (3) i iBl(detector) :
AATie S o i H g ?”;-‘b"iﬁj%%’—\izﬂ HRAErHELIHET - LR
miz A+ 0 B3 ehE%kd RBp ST ko 2d %A
MALDI-TOF MS 4= ESI-MS/MS 2 & ch L %] &k 53+ i cndfe > @
H R FR S fr- L F 5 [ (matrix)i? £ 0 BT P oo % § bk g
FLF P ERREES L - B S ﬂ];rsg F-Br
[M+H] o @ ESI-MS/MS e 582 ha i > 3% pH Eeh3 1
FoAlHe S0 W AT 1 ek 0 ESI-MS - 448 A MR B
F7F & T ARG S o — B R F A F F 5 ¥ E (trypsin)* BRi0ie
¥ oo PR @& 0 lysine & arginine R4 0 4t M pH Bk B 0 &
BEaER e g F 5 5 B T ik i (Liebler, 2002) o

IR AR E? 3 = BELB (1) AR A (sensitivity) ¢
S HcEy T @RhR NG L RERE A BRI 100 380
peptide ° (2) f#47 ¢ # (resolution) : &t j&4& -] e m/z &4 F%7 I 3+ »
B oa enik B § & 1 dalton (Da) = % ° (3) # % /& (mass accuracy) © |

@ ehpeptide ion > A% T E FRIRGF o AT 15 T RA 1TOF

%o WAL ERE A S R R S R PRE L -
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TP P TN W 3% R 4 Si(Applied Biosystems QSTAR Pulsars I) > /&
3 ESI-MS/MS o & 47 {8 193 75 %"T + #ﬁ X Bl # > I * Mascot

http://www.matrixscience.com #i%g > ** ¥+ NCBInr ¥-v & 7 E > =

Hewkihde TR FLNFR I Fain o
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P

¥ % R BN MBS R OET

2-1 w3
% ZR 5 " (Natural rubber latex, NRL) #_- #& j * = gt #

(Euphorbiaceae) % #(Hevea brasiliensis)ftik chx X4 4 o v 43F
g%ﬁ%?%mﬂq\'v’yqﬁr#&’#}Mii ﬁ‘l*\%‘{;/‘ag‘r.ﬁé_f)%)\'bﬂ

%’Q’fr’&ﬁ“‘ﬂ%:{i d”sl\ﬁoi\' Lga—iiq\f’i&ﬁﬁ }iql.mm

1~ .

P BT 20 £ % POREES SR LR OB ERZ - - AR
HEd T REFSSE S AR 1 TR Y i B A R Ak
STETR o FUNLEATRE B AR R s — 0 BF 30~50%¢5 i
A A MRk E § AL R - W IgE AR o AR R
ATk R R o R R BB IR F A S
3 LA FR

Go B W BT R R R GFEOREN Ao 2 F R 2
Lo MO ORE AR G S ] B 1997 &9 4 4 B A
FHEABFE FERN FELAHNBETRSEFFY 68
% (70/1021) (Lai etal., 1997) « #2002 & » d 5 ¢ E@misFfcE R
A ASHY IR R FEAR TR E  FRIBEIOE ORI
8.6 % (26/302) » @ 26 = BBACE DR F ¢ o fe IRk SR EH

i 4 5 8 26.9 % (7/26) (Chen & Lan, 2002) & 7 (7/26) @ i &1

34



P 4t HEAT 3 2 R BT 1 A N
Hich R 51 3F iR S0 0 o o gl b b ilisc RS R
LR F RendR ¥ o B R B (Zizyphus mauritiana) 3 - B+ 0 BT R E
#-(Rhamnaceae) §_(Zizyphus) 2. 53T > RA X E R E ¥ B2 3 -
A Lt 1044 BBl AR 0 P
L DN R T LS SR B 5k S
1% fhiedio R PRI F ARF PR T A A e

AL d 3N L R RVt £

BEER el KT LT gk DRV Rk o F AT AR ARV d H

Watiz e A o T BN B s %R i % £ 20% ammonium
hydroxide- 14 2 formaldehyde-~tetramethylthiuram disulfide §= zinc oxide
FECFER L FUAR fodr 7T (Meade et al., 2002) o 1t $ % X
LR fedk © F % 4E 4 0 & SDS-PAGE {r IgE & % # i Bl > & 5
- Rk % (Gruttaetal.,, 2003) o A £ F7 7 P 05 = B

- HWEERBEIFBREZTF O ULAEE R EIRERR SR

S~ RGBSR FrdliE e ELISA $rdliE o A5 R fe i B AR

R BE R o

W

S FD FRES 2 TR B At R ke B E
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2-2 Hhpte ik

2-2-1 ¥ 1 Kk

AFTE TR Y 2SR R BB ACIER Ay o A oY XA
G b RATHUL 7 ET R G o ST B DRTE L R 0 X 1,000 g de
15 4485 Mt K F A B RSH  WT AT0 .
2-2-2 G E SR R R F F

dOFURE R RBFaE SR ROE 0 4 5 10,000 g A
30 4818 0 BILREEARCI P4 B0 FE G RAS TS
ab o FURLRA E R 5 0.45 um 4+ i g "(Millipore, Bedford, MA, USA)
W g {60 % ~ cut-off 6~8 kDa 2. i% 47 %-(Spectrum, Terminal Annex, LA,
USA) » 12 PBS ' e (pH 7.4) 8 4 S4915 R 15 » A 30 B o
¥ %3 &-70 & * (Delbourgetal., 1996) o %4 X Bjg % ¢ * s
'8 7% (Rudeschko et al., 1995) » @R A g ec» * N F EFR Efi o
Fra## e g+ 100 5.0 4e » 200 ml 3g #k(-20 )=hp fiF (acetone; Sigma, St.
Louis, MO, USA) » 14 % i* #27 it (homogenization) s » T ¥ *+-20

R s S F Bip ﬁiﬁﬁﬂ% Il 1] e[ fR /e EUR 6 R e S

TisHdc o R BB MIB L R IiCF W R 2 i 0 R 2-70C
B* oo 10 5B R B B e 200 ml PBS ¥ e (pH 7.4) 0 &

y e /,9]‘ 4t 2 mM ethylenediamine tetraacetic acid (EDTA; Merck,
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Darmstadt, Germany) ~ 5 mM diethyldithiocarbamic acid (Merck) ~ 0.5
mM benzanidine hydrochloride (Merck) 4= 0.2 mM phenylmethyl
sulfonyl fluoride (PMSF; Sigma) % it § £ & » * mdrd| d-v k& o
e BACHE 1 PP > 510,000 g des 30 4~ 48 0 BRI
Amicon PL-10 centricon (Millipore)k 21 % 1 mg/ml> #3270
F-0 kR Rl % > 31 * Bradford (1976):07 ;2 > § Coomassie
brilliant G250 % #|(Bio-Rad, Hercules, CA, USA){r & Rl4» R & 5~ 48
& 1 Sk &R EAE 595 nm R sk @ 5 12 BSA(Bio-Rad) i 3
R ER A E BRI R FER -
2-2-3 & J§ 35k

B R Bfedt e X4 50.22pm 4 i s E(Millipore) £ e
s Al & K 3 5% :#H(100pg/ml in PBS % 50% glycerol) ; 4 %] 12
PBS {r | mg/ml histamine ¥ Z F& 42 {ctB (L ¥ B 2 o L K 8% iR

LB RESS T F R 15 A44SR E %S (Wu et al,

1997) -
2-2-4 = % - 14 IgE $A chip]

f=# + * CAP-FEIA (Pharmacia Diagnosis, Sweden)== ;= » 8]
BmidF? EREfriachd - IgE kR - %3 WA o

F A B ke 54 > f1* fluoroallergosorbent test (FAST, Wu et al.,
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1996) &= i » I3E 4 4 5 F IgB 7 i -
2-2-5 v FRALA I L EEF 2
12 SDS-PAGE (F &% 5 4% > & & " 5 12%; Laemmli, 1970)
AATFR e R B X G0 B o AR DR o I X gE 5N
B R ke BRSPS DA S s (Towbin et al.,, 1979) »
5% P ks 2 "/T‘ﬂ?-s— edt B2 10 SfFfLpm il
B AR O sk R Y 4 SR PR (Applied Biosystem,
Bedford, MA, USA) » & X & K 5 (Kodak, Rochester, NY, USA)% 3

B E

it

2-2-6 AT R Z 2R K AT

1% 4 g F Frdliz fo ELISA Frdli2 » A 45549 fofr & 16
FRNIAME oo LEFLRERFrFEF o HA L FAE S
7 FERA0~20~40~80~160 ug/ml)egt Bt v & B fe 558 & >
EACH BIERIEL @ * 2 W Fick LA Z - 27 ELISA
)iz P > L 5 checkerboard titration ¥ 4% if § i fodidl )k B -
BRI N B R B e X401 = B £ 4f (triplicate) 4 & 96 LA b o
B3TCHRA2 MR % 1% F LEL FHFERR2 P2 “f

L -

Rt

Eoo Ak e AL LA G2 0 - sl i

* alkaline phosphatase — labeled mouse anti-human IgE (1:500, BD
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PharMingen, San Diego, CA, USA)» %8 F B2 /| & 4 # 1
p-nitrophenol phosphate (Sigma; 1:1,000 w/v in diethanolamine buffer,
pH 9.8)iT* 2 | pFis » d k¥ 4 47 ik (SLT Labinstruments, Salzburg,

Austria) B 4 & 405 nm jeZ vk @ 0 * [ % inhibition = (ODy-OD)
+ ODg x 100 - ODy #* % & “4v inhibitor F&¥ » & j &7 FLf & Ji i sk
B ;0D & 7 #4c ~ inhibitor {& » B2 LR F B Rk E o o3t
B eE Ao
2-2-7T W #er & B 5 thtl

B E2507Emad e hoA 20 F VA T 151 mg/ml
B R BAE 5 5 fr % 8 4% complete Freund i=#|(Sigma)i® & % o &% —
KRB R L Aiis 0.5 mg/ml R Bk E e
% %4 incomlpete Freund &R &% o & ¥ 2 & 5ml- * ELISA

RIF»el > EDAEF BPFER R B I6 > R feidsfz & o

B hd F i g 18 % sodium sulfate Tk {50 £ 5 14 % sodium
sulfate Tk o % v endBr B B IgG $%8 > 72 cut-off 6-8 i 475
(Spectrum) . 20 mM Tris-HCI1 (pH 8.0)¥ b=z # > #+.4 %47 48 /|
P B e T R 700 o
228 34 - WT AL

BT Fo T Aw o R B E P L Microcon

centrifugal filter devices (Millipore) i %t % (desalting) k2. - R
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%o £ R G 14 24 > pjE 1.5 K (Bio-Rad protean II xi 2-D cell
system) > 7 1.5 % CHAPS ~ 0.5 % NP-40~92 M urea ~ 4.5 %
acrylamide/bis  (29.2:0.8) f= 5% pH 3~10 carrier ampholytes
(Bio-Rad) ° § t&frit t&eh% g 4~ W4 20 mM NaOH 4= 10 mM
H;PO, - %—E?#ﬂﬂmﬂinlﬂMHq% o EE s H=p 500 ki 2
JOE s 2R E 800 RdE 16 /) BE 0 i B 14200 KR dEo] PE o W - &
RPN O FiE 7 2.8 % SDS, 72 mM Tris-HCI (pH 6.8),
" E peg enbromophenol blue (BPB) 4 # ek fimie ¥ 15 2 45t » &
MR ZAPRM Ik o % ke WL A E T B Laemmli (1970)
1k e PR BArS e F A S S BT AR 0 - 2 e TR
Lo ERD>F0 FORE Y- e 2EFAKEFE R IgE

S LEATRZ P REE o

“H-

2-2-9 FHRATIOLRT R RET

d AL - BT AT R TR B % o Rl
7 in-gel digestion (Montage In-Gel Digest Kit, Millipore)- i/ 57 Jr c713-
0L AT AER B A EREPEFRY o I B R
10K 47 &k A AL tryptic PEPRFE > T AT d T vp JE 4T R (electrospray
ionization) i 4% + ¢ ¥ ;% H ¥ (ESI-MS/MS) (electrospray ionization

tandem mass spectrometry; Finnigan MAT, San Jose, CA, USA) - 4 7
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& pORPR R Bendgpd R 2304 B oS3 0 24 {8 2 NCBInr (National

Center for Biotechnology Information, nonredundant) 3-v & & 7| § L

E (http://www.matrixscience.com, Matrix Science)#cdy vt > #&F 2 &
S Ry B0 B oo bt %év’ﬂz}ﬁﬂff T - Ram/z B 0 BFRELES R

R el Efes 3 £ o

41



2-3

e

a:
2-3-1 A K 3#%fc |gE #itll ehip] 2

o A R BRI E R AN A - o k|- £ 226 K
FHRF R R L s’afﬁfvﬁ WARFHIE c HA N RRE
Bt r Je e ac o ¢ 355 S i apl F A LSRG ) $(24)
FEGCHCRFCH A EQH > 2 FREATUR g F e K
PN R f@) bl s £- =38 /A A FRAREHE
Fleprz o & @Esdyp L od WE AL E £ 153
MITRA RN c HIWIR L EEA 2 ES 0 FE YR EA S
angioedema > T iEATF Ji o W - R A TR oK R piEE o
SR KRR WA R R AR E 3 AR 0 i
Hiupgphofd ot d wGathirar ko

IgE #48 e0ip] 2% % 1 s b - 1 IgE 8 % i 12,500 kU/L > FAST
R B R B R A BB class Lo IV e s 6] = 4 1gE
B 5 352KU/ 5 FAST ehi % 430 3 9o &r & B4 %] 30 class 1T 4
class 1o — @ 3 » dEACfRA A, 4 BcE » IgE cniRlE EX-4 3% -
bl WP A RHRI B s o d CAP TRl o0 IgE 8

Ex e A TR R - B4R ) 0
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2-3-2 PR BB MEER
Tz WG R ot B E o 5 SDS-PAGE #4718 » 14

$L 2T o [ RIGE do Bl - 97T o bl - $OT SR 5 P-4 e IgE

X
B>

F R &% 4cB = #7517 o Lane 1 ¥ M4 ILH - 1F 42 kDa e IgE
2L Fw o ;g,‘:}?a A g L ¥ inhibitors & 4CKIFRF B 0 &7 4
FoER o RSB lane2 (FU) N3 (PR BE) 4 (2 E)F
PO TLEU o 54 6142 kDa IgE % & v FAR = 24r4]7 o Lane 5
#_r2 BSA § inhibitor> ¥ & $pR 2 5% F X3 FrdlF KeoLane 6 A

TF A A o G IgE R B HB e e b
B IgE B & F B %o bl - Ak (R 71)) o

o b T EER B Y Pk e R E o Bk e Bl 2 AT
Fotupbl- HER BTG - BIgER L B0 AT E AN 30kDa
frd2kDa- g &7 LA F & BI= ()~ % & & §(lane 2) ~ 5
" (lane 3) ~ + % (lane 4) 5 inhibitors p¥ » 3 I 42 kDa e IgE 2 & 3-v
Bogx adrq] o wE 30kDa o IgE % & 39 5o R R A F R
AR 2dr]c hgpolc chE k(M=) BT T B A 42 kDa - &
IgE 5% & v B S LB drdlF Bts 7 AL R f(lane 2) ~ 5 % (lane
3)- £ 2(lane4)= > ¥rd] - A B¢ I 25kDaband ¥ 2L 5 - (4%

& el ¥ &gk 77 % B(lane 6) o
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N EN IS S ER b s 4% ELISA #rd]i&ie— 4 ¢ 12
Ao BRI Ee (PR R BT T (F9%)o IJ%I\B“F 5] - K
BHROITRAER RIS ERRF R £ RFEED
ELISA % 2 » #-0ip] 8 10D (8> ik 2 5 gl X bl F A1 o B % B
7 » inhibitors & & @ A& 5 10 ~ 20 ~ 40 ~ 80 ~ 160 pg/ml = i # 4r » $»
Tl Ave s B e SR G T s SRR PR E (Y
A e) o
AR IS R BB 1 p Wehd 3R R B IgG
%8 > i2{7 ELISA #47 > % 7% B> - R QW E TR § -~ Th
B DFR L RER R HREZUE RS I TIeA LA DL S
i ‘}%" » . ODyyspm 505 B TE 4 B H_1.462 ~ 1.244 ~ 0.432 - 0.018
2-3-3 B R 36 Fens BT AA K
EREREFAY AT AL NARE T E RS TR
oo HPRR R R R A L FF PS> PR o d B
CABRANAER R o AT pl £ 4827 F- BEA
4 - BAT R 304r42kDa hIgE B & 3y T BB R oH = 4p

va £ o

2-3-4 F-v AL B en 4

HEr B B30 v 42 kDa v o0 KRRz AT AR N 0 g

44



in-gel "% Fps-Kjzie » BERHFRAIT V- 35 > - BT AN
L 252 0 39 F 3] PVDF %> ¢ coomassie brilliant blue % ¢ 1 -

T T 30 fr 42 kDa e~ F > i {7 Edman "2 A 2 R o d 20 &

b

BB N3t sk @4 % o

Rl

ESI-MS/MS #t*+ 30 kDa a7 i c92 x5 & :}}5 XA g
Mascot #% ;% (Matrix Science)+* ¥ 2 4v3-v F 7 4L & (NCBInr) » 7 3% 3
5 1054.3 4 1054.4 m/z #%_5 Oryza sativa (GenBank gi: 50936023)
¢ class III chitinase (31.6 kDa, pl 4.8)2 *YGGIMLWSK*” & 71 -
ESI-MS/MS ¥$3t 42 kDa igach ek 7.8 % > & AW H{ T e ok

ik v F 9% 42 kDa @Atk > JIH AR hEe FL g2 0 F
310 fArEPR P Boenit L o g IR fre aeft B iE AT Hevb 7 (42.8 kDa,
pl 5.0; GenBank gi: 6707018 ) > 3 ® i 33%:— R IefA A 7] > B

A4 o o
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2-4 4

P g 13485 st (Hevb 1~b 13)% 3 = WHO/IUIS & 57 &
TR (*44= ) Hevb2 ~Hevb5~Hevb6.02~Hevb 7~ Hevb8fr
Hev b 11 %4 4F ot %k % i3 3+ M (Wagner & Breiteneder,
2002) - # ¢ Hev b2 (5-1,3-glucanase) ~ Hev b 6 (prohevein) ~ Hev b 7
{r Hev b 11 (class I chitinase) 3% >t PR 3=v F > & 7 Apiiimk i 48
Fow PSFN A oot R Fed Rt £ 454 -Hevb 6.01 - i 20 kDa
B4+ 0 R R ke BT 25 4.7 kDa hevein (Hev b 6.02)4r
14 kDa e C 23 # £ (Hev b 6.03) ° Class I chitinases (25-35 kDa)~» £
3 N #3 hevein-like domain » &4 ~ &+ fr 3 fjﬁi‘,‘a’ﬁﬁﬁtﬁ_? 3 B:E
AR oo Efeitg L) M F f(Diaz-Perales et al., 1998; Mikkola et
al., 1998; Sanchez-Monge et al., 1999; Diaz-Perales et al., 1999) -

BiTF - B ¥ i @ * azufaifa fruit (Ziziphus jujuba) & 2% 2 47
1tk 5 % 3R 4 (Alvarado et al., 2002) > &g #F -k & tjiir A 4F
o e B R R RS o HiBACR £~ B 30 kDa thg-v H
ERAEFAZY > F UARAS R IS Rrd] o A RS
recombinant class I chitinase ¥ % inhibitor » #r ¥ 5 (%33 efrf ] iE* o
Er B B 30kDa iEac i 0 +Ps %‘ri:}ﬂ RETEF % % BAofek & class

III chitinase 3 I o3 5 77 § 4K 4 3EF class I chitinase ei7hevein-like
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domain » &5 % -k &g i HEHHF £ & ¢h 4 ¢ (Diaz-Perales et al., 1998;
Breiteneter & Ebner, 2000) - fe § %3¢ & B 30 kDa G547 i £ (3 8%

w0 B e i RS 4 F 0 20 hevein-like domain ‘b
HHmEZEF AT B A R &

o

Ex- R MR BRI L o fFp AT F 0o

E

mjy

gu&g /2_': > L, ﬁ/ﬂ ’Pﬁ; /z’ 'f‘-" ELISA :J["’Pﬁ; 5@ ’ ]?ﬁ.» 2 l]?; Er

~‘.

B §.i 5 B (30 4o 42 kDa)fr 1 f# 5% i 5%} (42 kDa) » 1 * $2er B
FRBie (7 ELISA A 47 > 7 12§ R 25 e 4 ot 9 L K 38 b
s o 973 g R R KLamip B R BT R e R E AR R
xR BPuR & o BT R B A~ FU R o g an—
Rofl® 3w WARE a0 20 & 7 5450 2§ 30 kDa 47 B >+ class
I chitinase ; @ & it $ 9 2. 42kDa 5tk » %9 52 Hevb 7o ¢ &5
& % A7 R patatin (Solt1l) v Hevb7 5 = #£5 - Soltl - f&
i 39 B2 5 phospholipase A, 7/& {2 fri> iF 17 I 7 & (Seppala
et al., 2000) - v & B 42 kDa 4t /h » BERGIEA T 72 L > (e
Al N2 R ka7 20 *‘,';’Ki}l”ﬁ LA Sk
'ﬂﬁ?éwwﬂ%W?Kifgf%”igm%+#’ﬂ¢ﬁﬂﬁ i#
AR I T - R FE R B cDNA A FIE (i E o

2T R o
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IR FRELBERRZZMIAL I HFH2ZFAY

4 =
3'1 EL P

e
N
%«!
BN
\x

f- B & PFEEHREE A 9T 50%05 B i 5
Tt g EEA S P A - MR AR B Rk R R
EH G A RE P RF R BT Mo Gt B
FRE~FHI kRS E AACBHIEREER T Y

FE R SR EACR B AL & H R & = (epitopes) » s

(Zizyphus mauritiana) £ - fa# £ 5 F vk % > dhfafe & o s 30 o

AR -FRpFY o EERBHER S > #E 42 o 30 kDa @ f4iE

=

P E T et W ed A IgE R PE o AR AWT P L
Eaer g kAt h i cDNA feilld € ®2iEach o

FI* S A7 e 2387 cDNAE 7 % - 7 2 21295 30kDa
AR PRI R 4 KA 4T 0 AT B IR AL B 7 0 3K 3 degenerated
primers » & {7 RT-PCR - #-PCR £ %~ # 3 = TA cloning §*##(pCR2.1,
Invitrogen) » I i& {7 F 5] & 47 o 1 H BB 7] 5 NCBI BLAST i 48 i e
St ¥ > 2% 3 v class III chitinase ¥ & F Rld » ¥ it © § 2L 5
-t PCR A4 o Flptee® B2 54> d PR B mRNA £ = %

cDNA > r2 EcORI {= Xhol *» =4k & & L ZAPIL {48 > # A A FIE < A



ERMARARE S 2 R8> - R L AOR 4 2 IgE i

[

'y

FRBEGE % - TEBEF RZ3 AERA Y &8 = FE Rt e
cDNA A F B~ ) > d A if A& - Mensl3 5217 PCR I tgm 7 4o
b5 2 w10 B a0 $0 IgE FU R HEF & o B cDNA
i R & 0.15 3 1.39kb 2 - 4% H e TR e % % 1 1.39 kb cDNA
¥& 5 class III chitinase » f= ESI-MS/MS /% % - 3k - 1345 WHO/IUIS
AR b LR e R B 1.39 kb ¢cDNA kit i Zizm 1>
GenBank 7 5. % AY839230 o

AFF B P I EEA G Ziz m 1 cDNA #3#3Y pPIC 9K
(E.coli/Yeast shuttle)§* 48 » Pg " A fE* jF Pichia pastoris KM71 # i3
e Zizml }9 F(Zizm 1) o rZizm | v B 7 hFH > ¥ 0k ik
A BEef Rk R R F B EY B adE > {0 R %R0

ko B LR G e
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3-2 Hpte ik

3-2-1 & . mRNA 2 #

B4R T enEr R B AT > 14 RNA #74|(Invitrogen, Carlsbad,
CA, USA)% B~ total RNA » £ 4] * oligo-dT cellulose chromatography
(Invitrogen) it poly A" RNA o
3-2-2 4 ¥ et 3§ i * (In vitro translation)

R B mRNA 2 &+ = n Ik w# % % %t (Roche Diagnostics,
Mannheim, Germany) » & {7 4 §8 ¢t #Fiv* o ;2 > /2 ¢ * biotin 1%

T_tr lysine-tRNA» & T * £ = 5 biotin & T kv F > 5 SDS-PAGE

A Bris > 45 & PVDF % ¢ o 4% streptavidin-peroxidase #uf¥ %k i
Bl & = end-9 F > * luminol/iodphenol (Roche) i% % > /4 k2 BLA& &
{6 EI A X kK 5 (Kodak) t
3-2-3 A {r& & cDNA A FIE

1345 Strategene % ‘¢ (Stratagene, La Jolla, CA, USA) %2 % 3% » 1
5 pg e & B mRNA % 4 £ % BE9% cDNA « 4] #* # 4 2 ECORI
feXhol *» i+ 4k & & AZAPII§* %8> 4 4 A& F] L < 1393 L SCREEN Vector
&% =+ (Novagen, Madison, WI, USA)#: % A “’F]’ Ff e B A 42
% 4] pFis o e I0mMIPTG s v e i 3 0 30 37 %

Fptalp 2 gF A AME ek @ ko Fehdmo &



ow fopl 1Y SRR 3 BhiRge 18 0 ] e By Sy TBST 3 i i ik
30 #4818 > I FUR-ER BiEAOR A IgE M R AR GEG) R
o mat LA A ) & IgE B R 23 Ak s g B S8
%2 GEFEI o cDNA th e B+ [ d & 05 A & - Mensl 3 (T3:
AATTAACCCTCACTAAAGGG fr T7: GTAATACGACTCACTATAGG

GC) > i£{7 PCR#tFm (74 o #-H - 4 Fza > 4o » 25 pl SM ¥ e
(0.1 M NaCl; 10 mM MgSO,; 50 mM Tris-HCI, pH 7.5; 0.01 %

gelatin) » 5599 F 54458 »B~5uli&F PCRF B o 52407 94
L1 2488555 1 44572 2448 X 35THKR - FRFERT2
L O BT R4 12 %EEM/TBE S rrie 7 A 2
T AT -
3-2-4 @R AFIT Rk RIERE 7|4 47
it PCRE tgenfs 2 A £ 24k cDNA # Ko — 2 6 f|* TAE7E
% & > &35 pCR2.1 §* 4 (Invitrogen) » & 2 M13 forward {r reverse
51+ 38 {7 § £ & T (ABI PRISM Dye Terminator Kit)f=p # it 2_A
(ABI 377 sequencer, Perkin-Elmer Biosystem, Warrington, UK, USA)- >
H e A 7R NCBI BLASTP2.2.10 A23% » iF fr R {2t % 5 signal
peptide f=# st 71 N-glycosylation sites » 4 %] * SignallP3.0(Bendtsen
et al., 2004)4= ExPASy Proteomics # R % 2. NetNGlyc 1.0 42 5% i& {7 &~

#7 o ¥ #+4]* EMBI-EBI @R B2 ClustalW (1.82)4%5% » i& {7 I iR &
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R 7| et 7] o
3-2-5 A {rA 2 € wiFF R > Pichia pastoris % 3.k 1

f %% Zizm 1 ehd £ 2k cDNAcoding % % > 1% & 5 7%
PP $slF 027 PCR Bitg2 A4 > (T 5 A2 * i o 315

7|4 w5 ¢ osense, 5-AGAGAATTCATGGTTCCACAAGCCAAAC-3’;

antisense, 5’-GCGGCCGCTTATGCATTCTGATACATA-3’(# & % 5 51

+AE& B 7> “t4c2 ECORI v Notl 4% & + A 7| A48 % 77 ) - #-PCR
H g2 DNA 5 £ 14 "] = ECORI = Notl *» & {5 » 3k4% %t B 48 pPICIK
(Invitrogen)4p ¥t &7 i+ o ﬁ%—ﬁiﬁ 1 pPICOK/Zizm 1 £ =R 48 > &)
2 E.coli TOPIOF’E%‘]"%% » I 7 B i {7 DNA B 7|4 47 0 /i Zizm 1
32 B | FE & 3R 1% in-frame %75 & a-factor signal sequence °
24 EF Sall #- pPICIK/Zizm 1 s kit i8> #2531 P. pastoris KM71
A%* [Ftk o & Histidine” > F Pt G418 & § L end ik o k45
g * £ o (Invitrogen, 25-0170) z_ ¥ & =2 » 2 0.5%7 f%:E 734 %
e Fenre b IR o Wi 1Ziz m 1 RS FRB AR 0 S 4,000g
B 10 A48 0 PR E 2 022 um IR E R o e A s

74 Amicon Ultra #< i g # tr(Millipore)ik 55 » & 15 ¥ 3% 20 mM
Tris-HCI1, pH 8.0 ¥ % > "2 RESOURCE Q (Pharmacia, Heidelberg,

Germany)I£3g+ 2 3 ¢ & A 475 8 1L o
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3-2-6 L3+ kI K LT3

Wip- A AL fr £ 83 %% &R 30 fr 42 kDa 4%
REVEREERS T e PRSP frZizm | €2 d9 Fie- 1Y
R 3 L d Eafrz it > FFEINBHRDERR - &
RESOURCE Q ’g 11> 2 FPLC p # it % Yy (Pharmacia) &/ % £ {7 o

B i

‘Mr

en4E % 420 mM Tris-HCI, pH 8.0 354 B K T ek K & & 280

b

nm- | By £5 248 1mle 17 0~0.5 M NaCl & 30 4 45
MW R~ 8 de F o dcfhdv Fi5 SDS-PAGE v £ 87 2 o
AT R R iy o
3-2-7 B PRSI

AT ERE S A 47 0 %% Sheng ¥ 4 ¢ ;2 (Shenget al., 2002) >
PIRA B o AT RILE F M7 WAL ST T 2-kfEE > 4
4 N-¢ fgd § #£'= (N-acetyl-D-glucosamine) » #X{& * & & ;% jp| T 4%
AREST TR A d R DR BT TR A1 LR
A7 4k (Sigma) > B4R 4c » 18 ml ik MEE(3T%) 0 & 4°C 738
FIRE R fe > 4 » P4 D95%IFPE 1 A 100ml > = = 10 g/1 22 % f&
AT E R R £ 50 ul e iEF R 50 pl 10 g/l ¥R f AT B e 350
ul 73100 mM Tris-HCI (pH8.0) > & 65CF & 15 ~ 4afs > 58 15

gLk B O o 4e » 2 ml £ 1.5 mM potassium ferricyanide (Wako,
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Osaka, Japan) » £ =t £ 15 & 48 » /4 4ris 1k &Pl £ 4 £ 420 nm
Sk B e 142 Ak & e N-2 g § bR %(Wako) #7ip] 18 ek B o A
e PR A BH 8T WEEEM ST A C & pH 8.0 ¢ 60
CT &Za4mA 24 1 umolN-¢ figd § = o
3-2-8 £ ST R IgE PR B L 47

Bt ROt e BR300 I LA F FrdliE fo ELISA #r4172 (Lee
etal., 2004)> & 73 vt o % o Zizm 1 $#54BK S p F ¥R 4 L
IgE 2t ek Ji o 2 BB 0F B304 0 R EGE 7900 L K % (2
= R 2-2-3)
3-2-9 | & rZizm 1 F#4frie 7 ELISA

SRR B 227 Arif o kT b 2 IgG ot o

Protein A—agarose & — # % it o ik RALIEH % Anti-rZizm 1 F¥, A
7 ELISA » i& B coating 1 pg/well 2 tZizm 1 ~ -3} 4 § 2% ~ 9 5%
TR G SR err B B F o 0 1M FUR Anti-rZizm 1 # * ek R G
1 pg /ml > 2™ ¥k % goat anti-rabbit IgG-HRP conjugate(Sigma,

1:4000)
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3-3-1 & B fi4c R CDNA dig 7%

BEFER BB R EATRAFIEE S 0 A 2 A h
Fhho mEREREE mRNA Bt m F - BF®r h g ¢
SDS-PAGE 4 5 » 114 %32 AF Jité » t X % & ¥ %0 5 JLinis % o]
S EAMAEEL SR f R o A B L RAF A 2050

kDa -

4 Spugenfe B . mRNA £ & g% cDNA » 2 EcoRI 4 Xhol *»

—\

A6 A ZAPII P8R A TR o Af FMANRIRE S 2 n R
o e R BESR A IgE R T AR EE > EBEF B2 F
A A BT E S E AR ) EA SR L KT 10 I Fse 0 $ IgE
PR T IBF i o 4 PCR 3 1518 50 » cDNA h& & AA % 3 0.15 3
1.39 kb 2 FF (Bl L) » $ 10 hEAHE BB EFHRHRAE 7|4 45 > &
F1* NCBI BLASTP2.2.10 #25% ® e i vt % o
3-3-2 iEAT/h Zizm 1 e¥% ﬁ“pﬁ—fﬂz—iﬁiﬁ» 7

d PR TR % % IR 1.39 kb e cDNA clone {r3F 7 g4 e
class III chitinase 5 I & {E » %P8 30 kDa g5 o 2. v B & o F 2 5%
73 - R o 133 WHO $:E 57 e -8R L5 Zizm 1 B

L - £ Zizm | P F oAt A 7] - Ziz m 1 cDNA 2 £ 1223
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B H Ak > #F- £ open reading frame 5 330 B iRZA L kv o
P F - 25 R B e leader peptide © Ziz m 1§ R A L B
7> & 35 5 B ¥ & 9 N-glycosylation sites ° 4v “%TT leader peptide & > %
NN %’fréﬁéa\—?-’_& %3386 kDa’» &3 85 436 g a3+ &
FrpL @ as 3+ £ 2 B end B g H_d % glycosylation e7fg % #75k o

S TR RIRMIEFE NS S 0 B Ziz m | 505 5o BSRH
H. brasiliensis ¢ hevamine 3 452%:— R > fo3F 5 8 & f5 4 b
class III chitinases e1fF 4P| & %] 5 Vigna angularis (bean), 45.3%;
Capsicum annuum (pepper), 44.7%; Oryza sativa (rice), 41.2% o it e
viesk e AR 7 % % do ] = o 1995 NCBI, RPS-BLAST 2.2.9 #23¢ -
i ** conserved domain vt ¥f > IR Ziz m 1 frru b 4 Fd class 11
chitinases » %> pk 2 -K j# f% % (glycosyl hydrolases)% 18 &=
B oo
3-3-3Zizm1 X Rifrd ke Fv Tt

#-Ziz m 1 cDNA =t # 76 »* iz * [ P. pastoris %z ¢} £ BN AL - &
Boord 0.5% P @BAF LRy FTandd c hgenke TAE > O
M3 & % 6 o3 %% 516 Amicon Ultra 4t i /s # +(Millipore)
gl NHERF AEFRErES L oA gt TR

Pl 15mg éhZizm 1 & 235 F -
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PG oow RIERIIEFREE O J R RS- B
it x Ren30kDa AT R (Bl =) o 1957548 % & ODogonm #7871 £
ok ERHF(R = A EETEE RIS 13~25 § > &7
SDS-PAGE » ~ #1739 F#H R fripft s + 2 (B = B) &
Bl % > FIL30kDaEsch NI F 1440 15 ’g » @ 42 kDa 57
RB? g 22-25F -

F1* SDS-PAGE fr . & #F i2 » v o % Ao rZizm | ik F i
(B+w)ed Fidd FH? PP dd 2y RTB -2 A) F
PR IgE s £ i 4 (Rl = B) -

R E AT drZizm | & - e B RE A R kT
2 & 1.18510.145 U/mg protein » i Eig B ** X R Zizm 1 39 &
11 0.16 U/mg protein °
3-3-4 LEFrHIF I

FI* LR Prd)iE > B ehrZizm 1§ (T inhibitor pF > $3%

FU9% 42 kDa it R e IgE B & » ABRERI|Prd|F R(ZF A7) & F_
¥ 2R Zizm 1(30 kDa) > B 7 & ¥ chrd] (% (Bl 7 , lane b) ° lane
dr BSA Z¥BRe A8 44k R lance K«»ZL};/{_@HT}?‘J ' ‘F
WA X R Zizm 1 505 B8 4 o LiE- hmRni £l

iz ehlg % o & {7 ELISA#r41i2 - B+ A~ B C A 55 pm62-6
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fr7 (e 2)lg % o FRA L FEALE 255010020 g &
JE & e inhibitors (¢ R a: H it X A Zizm 10 b: FRER IS 0!
FUBde 34 )iTH {5 ’jfjr“erml‘lg'%”‘ B chdrd | B o
3-3-5rZizm 1 6uE5TiE%

MEG E TR 8 B R FBAOR A 0 A BT 2 R e
A IgE Wipl> R AP P F Sk B R FR AL = o % CAP-FEIA
£ in-house EIA =173 £ » 1 ;‘E'J:/;‘r,r AR F A B AU S BP R R e E 4
frrZizm 1 S IgE 2 i o #7F s A 05 W F TR {rer R % - 12
IgE & » g~ W] 5 0.66~27.4 4- 0.60~25.0 kU/l o $** rZizm 1> 5 1
43 0.35 KU/ (& 50 F ) 2 # 7 ehidkdp 5 0.87~25.3
KU/ e 1 1Zizm 1 387 4L K #% > THEF BF 5 87.5% (7/8) - &
25 10 P2EgBlig AT X %ﬁ-ﬁ » ¥ Zizm 1 BREB AR R R - T
1 HFR e R B XS WG & - eh IgE i A Kk F

B ¥ rZizm 1 B K R o
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3-4 3t
d B R E\mRNAﬁ_:ﬁL cDNA A FIE » F7 I e Zizm 1 cDNA »
BE L1223 B ks [T 330 BURRm o B9 W25 B

= signal peptide © = #¢9Zizm 1 3v F 4~ + & % 33.86kDa> ¥ ¢ 2

il

5436 BAAFMZizm ] el & ¢ IR F AP DR 7] 0 E
fe3F % {547 i class 11 chitinases 7 39~45.3 %<hle it > bi4eH 5% A
77 hevamine (45.2%) » v & % ~ 5k#5 ~ #%51 ¢ class III chitinase 4 %] 3
453 % ~44.7% v 41.2% - RV R 7 o

1245 NCBI conserved domain % his % > #F R Ziz m 1 B> %

18 #g#EH 4~ fAfE % o o 72k class T chitinases » 3% 5 5 - &
chitinases — family - 2 motif: [LIMFY]-[DN]-G-[LIVMF]-[DN]-x-E
(Henrissat, 1991) < Zizm 1 » 3 #p ¥ & ¢F motif: M DGIDLDIQ"™ » *i&

-7 A A% 154 =i 5 glutamine (Q)m # &_ glutamic acid
(E) o #* %} i 57 i hevamine ~ &_— #& class III chitinase » & & 5 - f =
[;;J‘ R4 %L X X hevamine = & » ¥F30 5L % A IgE ok &Y 3
1/29 » T2 fF47 5 221 & i65¢ A (Alenius et al., 1995) -

A7 & (chitin)&_d 1000~3000 # N-acetyl-D-glucosamine ¥ ~
Mol f-lAste e g » 3P kg Rz EESR NG
% (cellulose) » H_E FimPe ffr & B f 4 b F £5c04 & = 4 (Robertus

& Monzingo,1999) - & = 7 ps (Chitinases, poly-p-1,4-(2-acetamido-
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2-deoxy)-D-glucoside glycanohydrolases) ¥ i 5 37 5 4 %8 > 35 /7 3
5 £ & ¢h ¢ (Collinge et al., 1993; Hamel et al., 1997) o &4 o 88
¢1 chitinases » it #3 4" fi% chitin (¥ 5 2 & chiv £ Xk 5 E jF<F chitinases
frimre ARG M PRI - ERBERFIFTRHD > F S
XIHF R RFEBEG TR 3 flpiEd ~ £ 2 & chitinases
£ 3 17 Eehirt it o fdg 4 i chitinases » kA7 sfpid A & 5 fé(class
I~V, 5T ) Sy R T Brj 2 A B F 1840 19 A Ay
k> fE %% R2%(Hamel et al., 1997) - Class 111 = V 453t family 18 > class
[+ I 4= IV 43t family 195 4 chitinases Ak 3 signal peptide ’ class
I, 4= 1V 3 I Rt catalytic domain  Class I = IV 3 — i# hevein
domain (chitin-binding domain) > class V 7 = i hevein domain- @ class
II §= III A]2 5 hevein domaineClass III f F¥ £ 3 lysozyme v chitinase
B fEfEE A w EcH s S48 chitinases ¥ & B 7|k Jhid(Jekel et
al., 1991; Hamel et al., 1997) -

F1* Pichia pastoris % . % %> @i Zizm 1 £ 239 F(1Ziz m
1) &S5 ZEM tZiz m | fok it 930 kDa F-v %7‘,'5'3—?4 7 chitinase
EB G A IgE R LA A HR TS G L BE o
t2 4= craclass III chitinases §= hevamine *‘,5'3 3 E Iﬁ? R 7 pﬂ ENF Ry 0 A

B3R 5 PR-8 o @ dr3F § 8 f chiB AT R '311—\ PR 3-v ?(Ebner et al.,
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2001) > @ PR F-v F &5 -k % 2R HERF B MG PRER
& 4 ("4 ) (Yagami, 2002) o e &_class III chitinases §= hevamine
EABRB R, Yok R p iz Mo BRI 5] kP
class I1I chitinases-related EAT R @ AEHp R MF BT {84 o 2F
SR ¥4 55 fE % chitinases AFI AR AL AL 75 > 35 E i
a7 3 4 (Schickler & Chet, 1997) o B = ¥}3t3F % chitinases #:iF 47
RpFPEL 2 G CRAFEEE S HECRELF AL 20 &
[CRER N

y- BEATRE>E cDNA GEEL o 1% Zizm 1 @ = &

ki
ﬁm

EREA 0 $10 R EAT L E 4 R SRR R 0 REREEF
B o HP L REATR T 2o T 8 AU-E R R BT 4
B F R s 87.5% (7/8) ) ¥ 3 — ¥ rZizm 12 - M IgE »
& o 9 WHO/IUIS cha & > ¥ & % éiﬂ’“ﬁ B 3 50% R R R

ﬁk{A & 5 a7k (King et al., 1995) - #7127 Zizm | 3% E_Z. mauritiana

1 RiBATRZ - e
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FLI F Mok % g F s 4 0 2 HLA class IT éhi % 38 > AP §
FOREACE 0§ B F h4 R L R (Blanco et al,, 2004) o p o A B

1+

Te o 4 frt ¥ 4 ¢0 genomic DNA » #-k# 3 & {7 HLA class Il

typing > F45 A AT F HLHLIRAL - FLEETREFHLL S
T o &R R AT enif B (origin of sensitization)”® Z(Chardin et al.,
2002) ¢ T - R HFHFEA R R L B AR RER AR PR
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Frd EROAPELRAYL R L L ECR
4-1 %2

A A
R

Ji
e

gy P o ERfrARE R B 30kDaiEac R Zizm 1 o
Sd TR AV ¥ F R R EITR hevamine & 7 5 45%F R
too ¢ dreapT § 4R 4 3L 5 hevamine I 2L 2 B RO B LB R
(Alenius et al., 1995) ; e Z AP 7 HF M > Zizm | & 5 X ;%5}}35
L R % F i 87.5% (Lee etal, 2006b) ¢ o ¥t F A R et 0 il
B EFIEABRAAZ AT AL 2 o L AP BT
LS R BB aC R & A > &4 i #(Yip & Cacioli, 2002) » & 5 4
L0274 MR L 29 B R AT RT L o 8RR 4B 30 A X A
WLiE AT R ¥ AR 3R B (Wagner et al., 2002) » e §_#A4f seenflid BAne o
LEF AR T e & 0 LB FIRA

FLR B AT RECE %;E AR EFEFNE 2~17% B b iR 2
4_6.8 4r 8.6% (Lai et al., 1997; Chen & Lan, 2002) > ¥ 7 & *v & =
Fo 3T p 1990 # 12 k> H & & T35 130-160 £ ¢ § e % (Ownby,
2002) > ¢ A EEBE R DL REF LA L0 o AR HATF P
E L ATFR L BT R R A 0 T Fd B 0 E o BT
SCR v Fend A g

F—0 485 (Proteomics) ™ /2 > & (LA G dxde EH L ik it}
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#5 47 o (787 7 (Raftery et al.,2003; Yagami et al., 2004)  i# 43— F <5
FEG ko TR ACH - BACR N SR K BEARL A A
LI o pF o ¥ Fov PRLE ki Mg ey TR S 1B
fRIT R BT AL B SRR Y p 4 IgE Fil RIS AR
R R LRE b B 8 2 b~ {2k (bl4e trypsin) £ 2
Bod WHEAFTRRYE RS Er TRESFHM 35 F(Yagami
etal.,2004) o F1% F-v FEALE nF AL EE B 4o 0 @ o0 B A ER
s 7 K

4543 -

’ '
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42 Hfe
421 QR PPLEREH

ARSI E P HEREF R 5 3 A% 2 U (PROTOS,
Indonesia; DE CROWN, Malaysia; ENCHS, Indonesia) > + % B~ 8 3 7
B L E G T o F AM100 enE E o P E 05T 2 n
g 5 5 R 4 500 ml PBS, pH 7.4 > & 37CH#H4&E1 /] s » B304
CHAEIE & o 5 4,000g #o 30 24> 2 h S E R o LR 045
nm 8 g 18 Jm (Millipore) t¢ > 1% Amicon Ultra 3.~ g ¢ (cut-off
10 kDa)jk 45 150 % o 14 Bio-Rad Bradford assay % ‘= - |2 #¥ ¥k
B o % BSA W EEHEFL Mo
4-2-2 R K iEskfeit B & - 14 IgE $uid

AW Y FRE i F et B ske 304 (100 IR/ml, Stallergenes SA, France)
fod %7 G & F 9% £ 42 5 4 (100 pg/ml in 50% PBS-glycerol)i& 7 &
Kidfk o AR %S 57 ERAMFEHRLA 7 A5 5 IRB
TCVGH No 930902/384 - + 5 20 %t 5' % 5T m% FEAR10 =
¥ AT ARl 1 28225 o f2k + * CAP-FEIA (Pharmacia
Diagnosis, Sweden) = j2 » | & J 4 oL 5 ¢ YR ESTR B - 2 IgE
MAAER - FHRIUE DN EREP o Hp AL fh - fhalgE

Jk & > Bl41* EAST % (Allergopharma, Reinbek, Germany) % 4 47 °
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o A FiE T -70°CH * o
4-2-3 3% FRAICLEEE L

8 fa+ e X » 4R % ¢ SDS-PAGE ~* ;2 (Laemmli, 1970) > A

-

iy Fads o E8 5 mREaop A LR e EFLAW
BRIIGESE 30 H - HWLEZRZPETRADEFFLAP  FHRE
20 g A B W o ¥ 10 2R B AT e R &R TE S
iR B F AR 2 - BEEHE E Fv (30 pg/lane) » 1
LgrNgd it > M A 21 15 0.5 24 F e PVDFE %50 14 5% Fy 4
¥ b B 1P PR A B e » 2ml g 10 B AR G20 Bp A BB o
AR G B AT R o = BfURl G R Tke MBS 5 <5 mouse
anti-human IgE ¥ $k .48 (1:2000, PharMingen, San Diego, CA, USA) -
d ML AF N 4 F Jii% 0 100 mM Tris-HCL pH 9.5 % 165 ug/ml
5-bromo-4-chloro-3-indolyl phosphate (BCIP, Sigma) = 330 upg/ml
nitroblue tetrazolium (NBT, Sigma)
4-2-4 - AT AfFHRA T

LEFE S AT AL 2R 2-2-8° LA BRI dk LR
fa 4 Sk 1 p3E %] (Applied Biosystem, Bedford, MA, USA)» & X £ & *

BRES o FHRA ST B R ERS E 0229k -
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4-3 %

i
)‘m

4-3-1 J fE 7R e IgE i

20 s A B ET R LR RSB % - 1 IgE A i Rl
o5 A w o d N1 (B EhF]F T R L SR IEE)
PORRFIYERAAL 2 THERE o B L OTRA MK AE
R A fefeh o B - 27 FEEEE BT REDEILGL
YH R A HIRE DN ER e S R RSPl FRRNEB
&> 41" CAP-FEIA & EAST £ e 3%% 12 ( R| 3|3 § 5% & - 1 1IgE
Pk o 10 2 AR R e 0 PR R RS EEE R
Fo 9% & — 4 IgE Fit 4 28 iR 1 (<0.35kU/) -
4-3-2 L £ 30 FTioi@a R 4 47

AR TR AL £ X4 > i SDS-PAGE A~ {718 0 ¥
AL TR RN Ge TR oBl L~ Aorro a3 £4F & 13~71 kDa
Z o8I EE RIS DY TR - R FivE 2
v TR EA25~145 uge LAEE A RS > 5 3B & - HhIgE %
EFd F(R+- B): e8! L 2RI e » WMEF DL
B o 14-304c45kDa At 2 8L 2R E e 4 F > o ul g
100% (8/8) ~ 50% (4/8)fr 50% (4/8) * E # & i bg Feh- a5 %+ 2

FE S (B -, lane 5)iE {7 B W FenIgE LA G A % o Bl N oD
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lane 1-20 5 # = 5120 5 5] > 14 ~ 30 f= 45 kDa 57 & =] 85%
(17/20) ~ 55% (11/20)f= 10% (2/20) g5 4 o i3 IgE & &5 » 10 225453
EACH PR el FR £ 0 X320 G NIRE P Y Fed e IgE e 4
F IR o
4-3-3 = AR AR T T2 L FET

L £ 2 ode 24 (Bl —, lane 5) > MT AL 0 3BT
Foen® § BLA Wl H_t 14 kDa, pl 6.1-6.8 ; 30 kDa, pI 5.4-8.7 ; 45 kDa, pl
S2(B+A4) EHS i & igs 4w o PTE RS R4 IgE Bl
4@+ 4 (Patientno. 1, 3, 6, 8, 20)#771 ° #-4p /& 9 14 ~ 30 = 45 kDa
Bd T SUL s BT AR T SR R0 A [RA 4 Rk Y B
d ESI-MS/MS & 4718 » "2 Bliddp Wt Henlg k53 4w o L £
% 14 kDa 39 B > 73] = B en 5L 810.9 fr 580.0 m/z > 44
#%_5 H. brasiliensis 2. rubber elongation factor (Hev b 1, GenBank
gi:132270) » *3*5F 7| "AEDEDNOQGQGEGLK'® 4= 'DASIQVVSA
IR"Oo 1 # Je 4 egt 7030 kDa v JF 8 ] 6 BLOE2R a0 330 5K 666.5,
680.5, 806.09, 818.25, 905.55, 12558 m/z ; 45 kDa F-v 73] 5 &2
PR U EL 550.1, 606.53, 909.28, 952.4, 1061.2 m/z ; A W FE G
Fe i ¥ A7 i hevamine (29.5 kDa, pl 8.4; GenBank gi:234388)fr

Hev b 13 (43.3 kDa, pI 5.0; GenBank gi:30909057) - 11+ 2% L £ T o
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4-4

SEF - BEHORTE R FRBRARE L ) 50
VFREK R NIEA RSN L 8B MRS 2
B W w e 58 0 244 2 SDS-PAGE } 7% end-vd H Rl >
R - et AR I 5 AAET S IgE B8 Fe Tl
Py R AR P o BRERETEPIZNEARERT AR 4
Frd b0 FERSEHTHIEEARIE I AN FRLITN
et HFAMPRIEE LY TR R LSRN T5ug
78 H 3 5iE 7500 g (Yungingeretal., 1994) o &+ 2 el ig i 42 -

§ERTPRAY Foi FRI S S PERCR BT AR

\

AL ¢ 97 Je (Tomazic et al., 1995; Muguerza et al., 1996) - p = (787 3
TR R Bt X 2R FRER R Tz R
i L ® Bp| T B o eniE A R (Yunginger et al., 1994; Baur et al., 1997;
Palosuo et al., 1998) -
FOREACE S H A B oRME R BRI o F PR E AR
g 4 o ini A BiEATR L Hevb2-Hevb5-~Hevb 6.01 ~Hevb 6.02
f- Hev b 13(Yeang, 2004) - Hev b 13 & - #4 43 kDa chpg 3o > 4 it &
1 % lipolytic esterase’ 4_2004 & - 4#:% 78 1! cd X751 3 2E 57l (Arif et

al.,2004) ; & Ty ¢ > F L A+ o Hevb 7 (42.9 kDa)+ 4~ 4
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T > #37 & Hev 7b (Yeang et al., 2000) - Bernstein & 4 38 2 Hev b 13
3 3% FEH G LA KF k> /@?Zaﬂ—\ﬁgﬁ AR ehd RiEATR
(Bernstein et al., 2003) o % i e7F % % % 3L > Hev b 1 (14 kDa){v
hevamine (30 kDa)+ €_31 & ' "} £ 2 iEac R o 3t 45 kDa (Hev b 13)
WA P A 10%= 24 5 55 F B s B ha & At (Leeetal,
2006a) «

14 kDa 57 30 B ¥ & &2 % % #_rubber elongation factor
(REF,Hevb 1) ¥ & & & ¢ & 5 % iE 57 o (Czuppon et al., 1993) - &
1993 #5 % Hevb 1 FF 37 5 15 7325 2B A0E - &7 P4k
FADEF P EEFR 5B R(Q004 & 5 0o 55 Hev
b 13)> a2 By { F ARHET > = ﬁﬁaz/ﬁamﬂﬁﬁ RV
TR P 4peiF b o e FhaHevbl # 3 £ 2 146 kDa - pl & 5 4~5
(Posch et al., 1997) o .3 {7 7 2D-PAGE » H pl & 52+ % 6.1~6.8 o
Chardin £ K5 % A & 5P Hevb 1 2 pl & &2 F A 57~ 383>
i v AU S B 4R §h3-9 F(Chardin et al., 2000) o 2 i
kS FRSB LI EREESHY s Hevb | oug 5 § a3 50
B2 — > s {r«%{‘%é& Heni BEach o

Hevamine & - B &k p = & HI4AH¢ & 5 9 o7 (lactifers) shiF 7k

¢ & lutoids » 9 30kDa 3¢ F > F P73 lysozyme fr chitinase = &
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it % cs it (Jekeletal, 1991) 0 ¥ - 2 AR & - B2Li & FL9 AT
J (Alenius et al., 1995) o & F %7 7 % % 3 . > hevamine & ¥ 5 &5
ME TR AT HNLRE L G 55%F BT - 134
WHO/IUIS #%_% » hevamine & 3% & 5% 1 & i 47/ (King et al.,

1995 ) -

i
ﬁﬁl

RAFPRF O ONALERBAZERNIFAIY L 2ETR B
% P hevamine (30 kDa)f- Hev b 1 (14 kDa)&_/5 # 5%+ 2 £ & 47
Rofed > RTRERIF o Ld > PR EAARBFDLE G 5T

Z2EEFEF SRR R B R E c RAY BRI

& I G s ip 54 9 B 5.2 Vallergenicity” Fa U £ B AR P
N ERE SRS L R R el & ) MR PR & T -
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Ak Y A
»IE SwmBERY
VRN
5'1 3”‘3

B4 20 &Ko EH A P HTORE AR © 5T e i

ToESEE m:}ﬂ%- AR NS A S L nv&%%gﬁ;& ﬁz’v’ﬁ’(rf}%)h“é(Wagner&

Breiteneder, 2005) - ¥ LH 8 F E ¢ R R d W3 AP E LA
Bl feftiemif 0 4 BHGPYA S ? o AFE R 2

oA AT EICRETERE o bAcA T RSP B
o8~ 43 foit i (Rolland et al., 2005) o F] b $43 5L 9 g a7 i e A A
s Bk 24cd - Beand Bioh o ZLAEE G

Pang ST X AT F e IR AR R o BN

’

NN A TR Er ) ) W

-~ \\\

PG TRk R s e

I EEES TR ST

ETINS

% 1B 137 % (Rolland et al., 2005) -
Fip A F AL T R RFOREAR A A 0 G gl
BiEAR B3 13 fi(www.allergen.org) » @ # e X 3R A SRR > A

fenadr 32 R @4 X ARNE AR ERE TR i REAT
R IgE B & ahp 75 5 i+ v L B 44 (Wagner & Breiteneder,
2005) » $t*+ spina bifida 5 + @ 3 > Hevb 1 fr Hevb3 A jesk £ & i
7L 7% 8 A7 i (Yeang et al., 1996) ; m Hevb 5~Hevb 6.02 (" Hevb 6 2

hevein domain){- Hev b 13 R F & 4 | 1 & i sc/h (Yeang et al,
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2004) o 2 B EHEFERI BB R F RBIE VL EF S
PR saiEahs LR~ kB E{03F ¢ cofactors o gt ¢ o
FARE 20 ALl > et A 2 LR BE B dek FU g
Fof AR AR R AR AR 24 LR LS e
S e PR SRR R F A R BF A 3 AE 2L A 1
o e arengE = R Mk = > bi4o i Hev b 13 &7 carbohydrate moiety
v 5 & % chpatatin 3 4p 12 hif s (Arifetal., 2004) s Hevb 2 £~ 78 8
-1,3-glucanase * frk p fic~ B4 E - F EZ kK% > NE2F o
O O ‘%"3’% 2 iR F-e Fat R K (Palomares et al., 2005) ; Hev b
6 fr Hevb 11 #% % 3 N 4 hevein-like domain> £_p % ¢ g3 52 5
WK EEIFEEHSILR EER A@-f#f& (Karisola et al., 2005) -

RfpF -~ - h7hF % APERAfcLR- fE1 & hEr B
BB h Zizm 1> v $F o IgE % & e 4 » £ 5 chitinase & 14
B 18 M A AR ROE S B 2 - 1 YRAR A At e )

#4¢ /i hevamine 7 45%:- k{4 (Lee et al., 2006b) o f5 % £ £ 47

Foens 45 ¢ > 2§ hevamine {r,ﬁf‘%;f;& BaiREsche - @ fod
S R REE A7 e (Lee et al., 2006a) o 3 5 AT A F g € 31 AziE D
BEARDIANF B2 HT RAP RS HERE b Zizm ]

B F 2. Bk & s 45 o
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52Zizm12 B im%Fuk 4 e §

5-2-1 3 Zizm 1 % %4
PR EFER Zizm 1 RERDP o EE R pET-30 AR
{48 & “u(Novagen, Madison, WI, USA) » § £33+ = 2313 2 B £ R

% 1 : sense, 5’AGAGAATTC"*GGTGGCATAGCAACCTAC"Y"3’;

antisense, 5°GCG GCCGC*'TGTCCAAAGATAAGCGTC*?3’ » %

2 : sense, 5’AGA GAATTC*’GTTGCAGAGCAACTGTGG*®3’ ;

antisense, 5>GCGGCCG C*™CACCGAAACAATTTGATC*®'3’ « 7% %

3 :sense, 5’AGAGAATTC "*GATTGGACTGTGTCGCTT"3’; antisense,

5’GCGGCCGC''TTAT GCATTCTGATACATA'™’3’ (4 A% % 315 %k

£ B 5> ¢k 4e 2. ECORI fr Notl # & 3 A 5|14 AL&8 4 7 ) 12 PCR % §
A4 BT ERPS EO R Zizm | chie B kB £ 26~199 e
e (2% 1)~ 119280 "= R (2% 2) fr238~330 "kt (2% 3)-
* ECORI v Notl *24|f#*» i+ 3k & ** pET-30a ;“ > A1 E. coli
BL21(DE3)Fx*
5-2-2 Wigfrd it g & 39 Fr E.coli 2 R % 5

fI* pET-30 k& F=d T N e C s4%% 7 6 # histidine
residues (f- = His-tag sequences)sFiFsRzk 3+ » ¥ 1.5 & T Ni*" metal

chelation resin> % i* & 2 iEac i o £ 24 7 25 pg/ml kanamycin

74



LB A4 £37C4 £ I ODgoid 0.6~1.0 B » ¢ » 04~1.0mM
IPTG A Epé v Fend Mo K8 WAL g s 9 Fiddidox
s e £A54 2 ¥ 3 chinclusion bodies » 1244 Novagen % k2 1 3%

FARFEY o2 8,000 g B 10 445 0 B3 B R A #Bmre Rt
binding buffer (5 mM imidazole; 0.5 M NaCl; 20 mM Tris-HCI, pH 7.9;
0.1% NP-40) - 1 * & § A F=pbniz > 5 14,000 g Lo 15 #4818 - #-

inclusion bodies % i%** Z 6 M urea 7 binding buffer > *c &k + 3 /| ¥
0 HRDBEL O BEREMEITES L BETR o
5-2-3Zizm 1 R B+ 8 IgE Fudl chis 4 45
v eng maE AR LA R 2 A AT IR R R i F R A
w i IgE R ihF > B % 53 Hl - -+ o Lane 1 .4 ",/TT leader peptide
HZizm 1 & 39 Folane2~3 fr4 Pl Ao B[ A REH 1203 &
EEFNEEED I RRR2 LA BT RESR TS > A ¥R 1
3MmEGIGENREF B oA WG RIER Zizm 1 &+ 0B wmie 4o
BT it s BRE N BN E 26~119 WA > 5 C
280~330 Mgkt 2 B o Bk e (GiEET Zizm LR o
— im0 IgE hE A R R G 8~15 BARAR > AP P -

% AL N LB wmie R & e

75



53 A keEmy * w

5-3-1 iFsc 2 B £ >

d IgE M #r4c i eh2 T ALEapm A F 1Al aog > #2582
IR 4218 25%+ 4 v (Deinhofer et al., 2004; Valenta & Kraft, 2004) - :& 4%
o b d B ARANEAF T B B - 2 IgE S e 0 F R ERE
FTE B o 2 TR B 4 0 4 & B % [gE AL S A F Y
'ed e N FceRIX B FFJFAARDEE o G - BESR N
B mt @A IgE S A o 3 RS T dnre o BT oo
& /i & (>4 histamine - leukotrienes) » 51423 X & & o A~ F IgE
P A e ¢ R E LRI R o drk 3 53E IgE friach 2 B e
2T 0 A A e RIS R A B AR R e Y
2 DNA shfjir» ¥ 107 fRAat ek 3 - F IR T HR > LA
P ARRT A & F AR R A B Ae R T R D el R
£ cross-reactive model allergens > ¥+*" -k g S foisfh #-7 £ & 0
zie(Valenta et al., 1998) o 4% ¥ 12 4 1657 fr cell-bound IgE 4
Fend 3 /8% > 2 F&-PBAF BT UEREDT o

A&~ o At e IgE epitopes 3 % fA%E A ¢ continuous epitopes,
-l B el pe B 5 (8-15 B ) ;5 discontinuous epitopes, I © ¢

S BAR RBALF FITHA f?# = ,@sfﬁ_i’é o ¥}3% continuous
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epitopes (T 3 > F UG d A 454p 3 £ iR P BT IgE chg &

e 3 om AT (L 5-2 e F)o 3T discontinuous epitopes s34 47 7 bt
FFEL PR R GRS BB AT i 5 d Xeray crystallography f= NMR
PR Tﬁ_(Aalberse, 2000) o F-v B = g ”‘fjf#r‘é 2 & R A
G BiTF - BIFE 0 B AR Hev b 6.02 (hevein domain)2. 4
® cysteine residues > /7 alanine & #% > #L3k IgE-reactive % 3 e Fndt
i > = # A2 2 hypoallergen (Drew et al.,,2004) - d Zizm 1 & F e il
fe B 7B 40X 2 5 6 % cysteine residues (LBl - - ) H ¥ 4 B =R
13 2B R%¥HKk2d Eocoli h2 R AR 2REHR
1 £ continuous epitopes > #_% :& 3 discontinuous epitopes *2 ? K k -
EATHA R FIK 1o &% Drew & £ 03 72 > 1/ alanine P~ cysteine
¥ 4% P pastoris % 550 & 4 I AiBdpfopE b chE wiBACR 0 A
15 IgE e £ i 4 o 135§ Hrrdn s 2 IgE #ik & =(8~15 "k ft)
#-rip @it oA R & 4 9P B (Applied Biosystems 432 A peptide
synthesizer) ; #-11 basophil =& v &2 47 » i&— H Fgin4_F 12 alanine
B~ i\ cysteine 2. {¢ 17 B cell epitope » ¥ iz g ¥ IgE ek B4 0 T %
FTHT ool i 4 > BRFT UBEF S L& > PP AGEA|
5-3-2 iE AT R DTS Sk iE

F 1Al acp A L fE7 b auBac R TR > F LenkiR g 45
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e s Bdp s F N s G IR AR RO A AF R
oo RAkF LA R A 0 23T 2d £ e DNA Sied 2

Fie BT R PIER * o e P W B ¥ * TRk AR ESK LI
()4 Pharmacia CAP-FEIA) > % =t 7 it 32 B H - f 2 7 "L R &
% “f T AR R (B AR BIET R S0 ) AR
X PE o BT R E A MR chde s F O - B 7XT7 mm sogk
+ o BEA00 FEF e i EiEAac (1 ul/spot,2ug) R 20 ] e
i i (Deinhofer et al., 2004) - &4 Chip-based allergy diagnosis » ¥ it
- N i‘%? g 2 A augar i IgE FORBIE o 1T iEAT

ST T 1k TR o TS B B R AR R R ¢ TR

_E\‘-\:L
3\

PREEERROEE R R RANE ] A E T F L
PLF o BRI TEA N Zizm ]l A F s BHHP £ B2 - o

FaARASBECE N BRSO R FFDE e d 5w
T a3 # M P Hev b 1 4 hevamine &_p f??;ﬁ AR DB FUBEAT
Room R BERR Zzm ]l A F R FF LE SR ok S TR ME
SR A o EE#-Hev b 1 fr Zizm 14 » F A B 5 & hid Bk &
Z_F RGP > A TS DDESREFEORR R SR FE

A > R LR RS REARFSE R AR ED
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5-3-3 EAT R & - Lo
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Fig. 1 Silver-stained SDS-PAGE profile of Indian jujube and latex
proteins. Lane M: protein markers, lane 1: Indian jujube, lane 2: latex.
The silver stained profile of Indian jujube and latex extracts show
predominant components of apparent molecular weight located at 42, 35,

30, 28 and 14 kDa, and 42, 35, 31, 28 and 14 kDa, respectively.
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Fig. 2 Cross-reactivity by immunoblot inhibition. Binding of IgE from
patient 1 to latex allergens, inhibited by 150 pug/ml of proteins from latex
(lane 2), Indian jujube (lane 3), latex gloves (lane 4) or BSA (lane 5).
Lane 1: no inhibitor, lane 6: nonatopic serum, lane M: protein markers.
Immunoblotting revealed human IgE binding to a 42 kDa latex protein.
Preincubation of atopic sera with latex or Indian jujube extract

demonstrated absent inhibition of IgE-binding.
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Fig. 3 Cross-reaction by immunoblot inhibition. Binding of IgE from
patient 1 (A) and patient 2 (B) to Indian jujube allergens, inhibited by 150
pug/ml of proteins from Indian jujube (lane 2), latex (lane 3), latex gloves
(lane 4) or BSA (lane 5). Lane 1: no inhibitor; lane 6: non-atopic serum,;

lane M: protein markers.
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Fig. 4 Binding inhibition of IgE from patients 1 (a and d) and 2 (b and c)
to Indian jujube by ELISA. Inhibitors: a and b, Indian jujube; ¢ and d,
latex; e, non-atopic serum. Microtiter plates were coated with 3 pg/well
Indian jujube extract, and results are the average of experiments
performed in triplicate. Preincubation of Indian jujube or latex with both
atopic sera resulted in marked inhibition of the IgE binding to Indian

jujube.
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Fig. 5 Binding inhibition of IgE from patients 1 (a and d) and 2 (b and ¢)
to latex by ELISA. Inhibitors: a and b, Indian jujube; ¢ and d, latex; e,
non-atopic serum. Microtiter plates were coated with 3 pg/well latex
extract, and results are average of experiment performed in triplicate.
Preincubation of Indian jujube or latex with both atopic sera resulted in

marked inhibition of the IgE binding to latex.
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Fig. 6 ELISA binding profiles of rabbit anti-Indian jujube antibodies.
Microtiter plates were coated either with 100 ul of Indian jujube (50
png/ml, extract 1), a commercial skin testing latex (extract 2), ammoniated
latex (50 pg/ml, extract 3) extracts or unimmunized rabbit IgG (50 pg/ml,

extract 4), and results are average of experiment performed in triplicate.
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Fig. 7 Staining profiles (A) and immunoblot (B, probed with human IgE)
of two-dimensional gel electrophoresis of crude Indian jujube extract.
Predominant components of crude Indian jujube extract with apparent pl
values between pH 4.0 to 8.0 were revealed by panel A. Two proteins
with apparent molecular weights of 30 and 42 kDa were recognized by

human IgE shown in panel B.
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Fig. 8 Chemiluminescent patterns of SDS-PAGE analysis of in vitro
translated proteins. Lane 1: mRNA of 7 -globulin, lane 2: negative

control, lane 3: mRNA of Indian jujube. Many Indian jujube proteins,

ranging from 20 to 50 kDa, were revealed in lane 3, and positive control
mRNA of 7 -globulin (lane 1) showed the respective 50 kDa translation

product.
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Fig. 9 Immunodetection of A ZAP II clones on E.coli XL1 blue probed

with human IgE (A). Plaques producing positive signals were selected
and re-screened (B) by cut into 4 sections and probed with washing buffer
(-Ck), Indian jujube-negative atopic serum, normal serum and

latex-Indian jujube patients’ sera, respectively.
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Fig. 10 Agarose gel electrophoresis of amplified DNA of latex-Indian
jujube IgE-positive plaques. Lane M: 100 bp ladder DNA, lanes 1-10:
clones 1-10. Clones 5 and 6 have identical 0.15 kb. The remaining clones
1,2,3,4,7, 8,9 and 10, have inserts of 0.76, 0.43, 0.67, 1.39, 0.82, 1.0,
0.7 and 0.33 kb, respectively.
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Fig. 11 The nucleotide and deduced amino acid sequence of Ziz m 1

73
3
148
28
223
53
298
78
373
103
448
128
52
153
5498
178
673
203
748
228
B23
253
898
278
873
303
1048
328
1123
330
1198
1223

. The

putative TATA-box, the initiation methionine codon and the potential

N-glycosylation sites are underlined. The putative cap signal, the putative

signal peptide, the stop codon and polyadenylation site are indicated by

bold print. The nucleotide sequence reported in this paper has

deposited in GenBank database with accession number AY 839230.
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Fig. 12 Comparison of Ziz m 1 with the sequences of class III chitinases
from Hevea brasiliensis (Hev b), Capsicum annuum (Cap a), Vigna
angularis (Vig a) and Oryza sativa (Ory s). The motifs of family 18
glycosyl hydrolase are indicated by bold print. *, : and ., indicate that a
position in alignment is perfectly, conserved and semi-conserved,

respectively.
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Fig. 13 Chromatogram of anion-exchange of crude Indian jujube extracts

(A) and staining patterns of SDS-PAGE of the selected 13 to 25 fractions
(B).
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Fig. 14 Silver-stained SDS-PAGE (A) and immunoblotting (B) of
partially purified natural Ziz m 1 (lane 1) and recombinant Ziz m 1 (lane

2). Numbers at left indicate size of standard proteins in kDa (lane M).
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Fig. 15 Immunoblot inhibition. Binding of IgE from latex and Indian

jujube-sensitive subjects to partially purified natural Ziz m 1, inhibited by
150 p g/ml proteins from rZiz m 1 (lane b) or latex extract (lane c) or

rBSA (lane d). Lane a: no inhibitor, lane e: non-allergic serum. Number at

left indicates size of standard protein in kDa.
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Fig. 16 Binding inhibition of IgE from patients 2 (A), 6 (B) and 7 (C) to
rZiz m 1 by ELISA. Inhibitors, a: partial purified natural Ziz m 1; b:
Indian jujube extract; c: latex extract; d: rBSA. Preincubation of natural
Ziz m 1 or latex extract with all of the atopic sera resulted in marked
inhibition of IgE binding to rZiz m 1. No significant inhibition was

observed when rBSA was used as inhibitor.
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Fig. 17 Protein patterns by silver-stained SDS-PAGE (A) and IgE-binding
allergenic proteins by immunoblotting (B) of crude latex glove extracts
from eight lots of three different manufacturers. Lanes 1-2: PROTOS,

lane 3: DE CROWN, lanes 4-8: ENCHS, lane P: protein markers.

109



1* 2 * 4 5 6 T & & 10 11 12 13 14 15 1& 17 18 19 0% N

RN R S S P ER

Fig. 18 Immunoblot patterns of a latex glove extract. Lanes 1-20: patients
1-20 (Table 4), lane N: a pool sera of non-atopic subjects, lane P: protein
markers, lane G: latex glove extract by silver staining. Five representative

sera used in 2D-PAGE analysis are denoted by an asterisk (*).
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Fig. 19 Two-dimensional proteomics map of latex glove extract by silver
nitrate staining and immunoblotting of 5 representative sera. Molecular
weight standards are shown at left and right and isoelectric points are on
the top. Black circles indicate proteins recognized at 45, 30 and 14 kDa,
for which ESI-MS/MS was performed.
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Fig. 20 SDS-PAGE (A) and immunoblotting (B) of proteins expressed
from mutant Ziz m 1 cDNA. Proteins were stained with Coomassie
brilliant blue (A), or probed with patients’ sera (B). Lane 1: origin clone
of Ziz m 1(residues 26-330); lane 2: deletion mutant 1 (residues 26-199);
lane 3: deletion mutant 2 (residues 119-280); lane 4: deletion mutant 3

(residues 238-330), lane M: protein markers.
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Patients | Age/Sex | Occupation Latex-specific IgE Latex SPT | Clinical
CAP/EAST (kUN) Crude/Glove | symptoms*
1 42/F | Technician 1.5/1.09 3+/3+ AR, AC
2 31/F | Nurse 27.4/38.4 4+/4+ A
3 36/F | Dentist 99/49.2 4+/4+ Anaphylaxis, A
4 37/F | Technician 0.9/0.5 3+/2+ AR, AC
5 42/M | Physician 12.9/25.7 3+/4+ AR, AC
6 36/F | Dentist 47/0.8 4+/2+ A, AR
7 31/F | Nurse 14.4/12.4 3+/4+ A, AR
8 26/F | Lab assistant 23113.7 3+/2+ A, AR, AD
9 45/F | Technician 1.9/3.8 3+/2+ A, AR
10 32/F | Nurse 20.200.7 2+/4+ AR, AC
1" 35/F | Technician 11.325 4+/4+ A
12 32/M | Surgeon 0.35/0.8 2+/4+ AD
13 46/F | Technician 1.9/0.4 4+/4+ A, AR
14 33/M | Technician 16.2/56 2+/4+ AD
15 26/F | Lab assistant 25/26.2 2+/3+ AR/AC
16 32/F | Nurse 0.35/3.3 4+4/3+ AR
17 31/M | Physician 10.8/5.7 4+4/2+ AC
18 24/F | Lab assistant 0.9/20.9 +3+ AR, AC
19 34/F | Nurse 2.2/35 24/2+ AR
20 54/M | Surgeon 0.61/0.38 4+/4+ AR, AD

*A, asthma; AR, allergic thinitis; AC, allergic conjunctivitis; AD, atopic dermatitis.
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