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BN 5 DD S 2 EE, $72D5 b b OATHERE
FIZAERL TV LEERAEERIEDLS72HDT
O, A, WEE CITEBRIC, ERTY LIVF—%
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HDHENDNTNDY. TNSDLEOEEDT T
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5HDIX, Aspergillus, Alternaria, Cladosporium, Penicillium,
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KRB D B8 1B RS 2 F W 2 DN IE k) &
LZOMITE > THMKS ORI RIEICR/L> T
2. 20D, BEET VIV D EEELTZEND
13, BEROEM T LIVF 2 F 27 LIV VLI
NEETH D, R, BK TR I EIERTVLIVT > OFE
WAL ERS N, FELY LILT > TF AN HEZEIC
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EL# ] T DL RORIEICE G T 2 D1, 1D
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FONDBT VIV TH B, FEFENIE S DTN
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HRRBE LT, FEMIES T T v 7 AT LIV F—IC&0f
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OAS) MELHIENTNSATY, HEDOHEICH, MnSOD
(Manganese superoxide dismutase), cyclophilin, enolase
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TORERKIIZE 5T 259, 5 1D13, cross-reactive
carbohydrate determinant, CCD&EWHNTWVWB Y > F
SRHII IR F VIR EDEERT LIV > TH S
29 LK T L VA 23 IgE Hifk & OBATEAME L 7=
OITHRKRINZIZF E A EBW® EFf W EE A 5N T
B, Din< &EHin vitro ITBT B IgE FLADHIE R IC
IERESFEL T 5.
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HhEEZDLEEBENTHD, YLILF > DEETFE
0= L TEOMBMAZFET 2 LD Hikx &
5 ENNAEITTIES.

ERT VI ooa—-—=20

HEICRSTHE, mHINEZTLVIVT >, HDH0NIE
JHA—Z27ENT VIVT 2iE WHO/IUIS  (Interna-
tional Union of Immunological Societies) @ 7 L )L %
CBHEZRR TBNT L TERIN, X8R
INET VLT I REARRA T s T
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BFETHEFSEMNTD. LEd> T, Aspergillus fumigatus
DT VIVF T Asp £ 1, Asp £ 2 - &72 0, Malassezia
Sfurfur DY LIV 1 Mal f 1, Mal f 2 - &7325.
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ZBHLICPCR ZFAMAL T/ O—Z22 7T 50D HiE
THO, 5 1D, HA)MN5 cDNA expression library

Hifis 455 W25 Fpkl6E
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O—Z735E0WS HETHD. HBHEOHIEIHIHE
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=S EMHEOT LIV > —B 70— 79 5%
ZEMTES. LML ZOHETIEIRROT LIV > D
B, REZ22<TbR\WOT, MifkzHml L=
WKENDRBROS D EFAEDIHEEZFEF> TWDHDMNED
MOEBIRERE TS 2 ENTERNE WD FEAN
H5D. WADM. furfur D—FHOT LIVF &0 —=
ST UEEERMEOHETTWE Y, B, ;b
BT DN EED 5T WD A. fumigatus DT LIV 1%
FRBEOHET/O—Z I N TS 19,

2003 4F 10 HBIfE, @IEF 70— SN EE
HRDOT LIV K I0EEN T LIV > mbRERD
A MTEEIINTWS (http://www.allergen.org/Z*
). /2, ZBEZSDOY X MTIZBREINTWRNWT L)V
FrbSE<HB. RENRBT LIVY > % Table 113R
L7z, & D PMP20 13, MIBE/NRE CTHDHRY FF
N — LD Y > )N B T, Candida boidinii C i)
CRIEENEZDHDTH D9, EMhsHsnkEdIT, [
CON—=TD% )XV ENEROEBEIZRNTT LILY
NTEOTNB T ENZWN. TS DY N E DG
HELED BV H D TH UL, VDY S pan-allergen &
R0, MR T EEN 2RISR N THIMNE
R &R T

mEROIEBRT LIV >

WO L ABRFNT O—Z2 27 INEFINEE S NI
% &, TOMMMRE RBIBICHB, AT 2 &3, BT
DOEETTHFOHMZ S > TIIUIZNZ ERER Z &
TR, W<DNDOHMIBY LILF 3T Tk n
TWb. M. furfur ® Mal f 2 (PMP 20), MF3 (MnSOD),
Mal £ 6 (cyclophilin), Candida albicans & MnSOD, cyclo-
philin{3d & 1 5 )N 1 F 0 5, A. fumigatus D Asp {1
(mitogilin), Asp f 2, Asp f 3 (PMP 20), Asp f 4, Asp

Table 1. Some cDNA-cloned fungal allergens

Species Allergen
Aspergillus fumigatus Aspfl Aspf3 Aspf6 Asp 11
(mitogilin) (PMP20) (MnSOD) (cyclophilin)
Alternaria alternata Altal Alta 11
(enolase)
Penicillium citrinum Penc 3 Pen ¢ 13
(PMP20) (serine protease)
Cladosporium herbarum Clah1 Clah6
(enolase)
Malassezia furfur Mal f 2 MF3 Mal f 4 Mal f 6
(PMP20) (MnSOD) (MMD) (cyclophilin)
Trichophyton tonsurans Trit1l Tri4

(serine protease)

PMP20: peroxisomal membrane protein 20

MnSOD: Manganese superoxide dismutase

MMD: mitochondrial malate dehydrogenase
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Fig. 1. SDS-PAGE analysis of natural (n) and recombinant (r)

forms of Malassezia furfur allergens.

73
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MDA Z R L. Mal f 2, MF3IZBWTIZTRAKE
FHRIS T 2 HUEMANIZIE L1 1 THRIEL TWT,
FOEMEICEN A S NN, Mal f 6 1I2BWTIERR
R D BT IgE FiR DB ME TR ITIT RN U 7R W I i
MEERDK 1/312H 50, FEARA 100% E DI % % {7
BLTW2HIITIRAEVNEND ZTEZEZRLTVWS. Ln
LEMNS, 2TNSDM. furfur DY LIVF > DEDITK
ROBEHIELNESN TS Z DL AFIST, £<
DT VIVT ERB/MEEERET S EmLicyo—2>
U THIMENFHE TN TWDE DT, ko7 LILY
SIEHICOWTHAICFEME N TR NOREIKRTH
5.

BT LIV > DZEAOFIA

ABPA (DERIZEER

W< DN DEKEIFT R & i # N is i RaflAasht
72 ABPA D Wi HIEMN 1977 IR T 5N T W B 07,
ABPA OZWICBE L TIZSHTH S I nskamnt i
A 73, Crameri 513, 4. fumigatus DWW < DNDHIHET
LIV TS % IgE Fifk & fIE 9 % 721 T ABPAD §i
BIBMTEDENRD, HLWBBHEZREL TNDP.
Table 2 2% D BEMNR T —4% %R L /2. ABPA 54
&, EIT Aspergillus |EIES N7z EEFH TH HIE ABPA
S5FNTDNT Asp £ 105 Asp £ 6 £ TO 4 FEEDOHM
TUVIT KT B RE ik ET S E, Asp £ 1 &
Asp f 3ITH L CIEMBEE BICHBEFN RSN S, L
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D EbEB SN —HICHET®H % (Table 2). Lz
MoT, Asp £ 4 & Asp £ 6 169 BIgEHifAZRIEL T,
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Fig. 2. Comparison of allergenic activities of natural and recombinant forms of Malassezia furfur allergens.
IgE antibody levels to natural and recombinant forms of MF3, Mal f 2 and Mal f 6 in sera from 27

Malassezia furfur-sensitized patients with atopic dermatitis were measured by RAST.
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Table 2. Sensitization of asthmatic patients with and without ABPA to different

recombinant 4. fumigatus allergens

IgE antibody (ELISA units/ml)

Patient

rAsp f 1 rAsp f 3 rAsp f 4 rAsp f 6
Asthma with ABPA 173+£510 4124454 47+67 544110
(n=>54) 45/54(83%) 51/54(94%) 42/54(78%) 30/54(56%)
Asthma without ABPA 29453 110+238 <5 <5
(n=35) 16/35 (46 %) 17/35(46%) 0/35(0%) 0/35(0%)
Healthy controls <5 <5 <5 <5
(n=20) 0/20(0%) 0/20(0%) 0/20(0%) 0/20(0%)

The upper row represents the mean value = SD of IgE binding to the allergen, and the

lower row the number and percentage of individuals sensitized to the allergen for each

group of subjects.

RNDINEND BN U T, W IE et oM
N 2 INZET, O TER T LIV > & U TERE
FICIEBFEE LR W=0IZ, M ERENIRE I NS
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5, EWDXSITHHL TWA. LiaL, Asp f 3 (PMP20)
AR AF T — A OREEESY > X7 B9 TIE s E
THHL, Asp I 1 BEBHEFETHEEITLFWIN
T, BER NS IBIEFEAEREBINNEND Z ENH
SEMNICEINTNS'D. LzAi> T, Crameri O FHAI Y
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[ELMBICTY FE—HEEREZGIHLIZEHTDH
Malassezia (2349 % IgE iR & il D B FIERIC, £ <
WAsp £ 6 1THLTH IEJHUANEETHD. ZN5D
FEHIZ, Crameri D EEZR2EMICZEFTE 2013 TR
<, 7 PE—HEEEREHOICERZL S BT H D
M, BT LIV g % IgE Pk o Ml E 721 T,
ABPA Z#RHIZB CTE D WHEHEDH D I LERL T
5. IHITEMZEESC L THEMICHITEZ T 2 080D 5.

Aspergillus & Malassezia D TDIERIGIE

Fig. 31Z/R L7z & 91T, Malassezia \Z %t % IgE Hiik
MEEOT M E—MEREREHIL, KR Asp £ 612067
% IgE HilkASEfETdH 5. 2T, Asp f 6 £[F UMnSOD
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Fig. 3. Comparison of IgE antibody levels to rAsp f 1, rAsp f 3,
rAsp f 4 and rAsp f 6 in sera from patients with ABPA (n
=12), asthma (n=4) and atopic dermatitis (n=10).
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Fig. 4. Comparison of IgE antibody levels to MnSODs and
PMP20s from Aspergillus fumigatus and Malassezia furfur in
sera from patients with ABPA and atopic dermatitis.

T & % Malassezia D MF3, 3 XN Asp { 3 &[5 UPMP20
TH5 Mal 21259 5 IgE HifkZHIE L T, ABPA &
BTET NE—MERE R EE D Aspergillus & Malassezia D
SHINT 27 LIVS [T OFURAMG % i U 7= (Fig. 4).
MnSOD {23 L Cid, 7 bE—MREREFIZIZ N
Asp { 6 & MF3(Zxf L CH% DYk 27~ L, ABPA i
HH Asp {6 MBI OFEIIMFS IZHHEMHTH S, —
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Fig. 5. Correlation between IgE antibody levels to Asp f 6 and MF3 (left) and those to Asp f 3 and Mal f 2
(right) in sera from patients with ABPA and atopic dermatitis.
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F—& BBEZWD T, Aspergillus & Malassezia {233 541
A OERIZ BL% & (Fig. 5), PMP20 @ #&13 ABPA
BE7 NE—HEERETRERREN R S NERTIE
4 < B L 720143, MnSOD DB & 12 VX B O Hifk i 12
FNUZEREIRENITR LS, MFERKRTHEICHEET 2.
N6 DFERIL, Aspergillus & Malassezia D[] T MnSOD
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EMal f20MO7 2/ BESO—-HERITETNZN,
62.7%, 37.6% CTh 5. —HENEHW, T72bBL, HTD
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W Th<, SEIEREFED MnSOD, = 5113k b
@D MnSOD &EBHGELESD?. LnL, TDXD7S pan-
allergen {T & % 5874 KBS IRIYIC ENTZVT D BRI &
HOMEND T ERXDVTOMEHIZSHBORETH 5.

HETY LILF—OZMIZBWT, #ifa7 LILYT 3¢
KOTUVINGTFDIFAXDBEE2NITEHTHD,
TULIWF D ERAWD LD IETIERhFNAZEZED
ZENTES. BRTRAHATES Y LIVT > OfEIT
RENTWDD, BET LIV > O T HEWF 0 T
EISICHLED T, TORREZEKROHITETLL TH
S ZENEENS.
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Molecular Cloning of Fungal Allergens and Clinical
Applications of Recombinant Allergens in Fungal Allergy
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A large number of fungi are associated with allergic disorders. There are many problems in using
non-standardized fungal extracts for diagnosis of fungal allergy. These problems can be solved by using
genetically engineered recombinant allergens. At present, more than 70 fungal allergens have been cloned and
sequenced, and the recombinant forms of several of these are commercially available.

Measurement of IgE antibodies to these commercially available recombinant allergens could provide the
tools useful for characterizing the differential sensitization pattern in relation to a paticular disease and the
allergenic cross-reactivity among fungi.

Only a limited number of recombinant allergens are available at present, thus further studies on the
molecular biology of fungal allergens are needed so that more recombinant allergens can be used in the
clinical field.
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