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Basidiomycete Allergy: IdentificatÍon and Characterization of an Important
Allergen from Calvutia cyathdormisr

W. Ell iott  Horner, M. Lopez, John E. Salvaggio, Samuel B. Lehrer

Clinical lmmunology section, Tulane university school ol Medicine, New orleans. La.. uSA

Abstract. Basidiornycetes were not considered as major aeroallergen sources until spore traps revealed the
prevalence of basidiospores, which were in some cases associated with epidemic outbreaks of asthma. More re-
cently, we established that approximately one third of subjects with respiratory allergic disease were skin prick
test positive to basidiospore extracts. Bronchial challenge with these extracts induced reversible immediate and
late phase bronchospasm in sensitive subjects. Screening individual RAST-positive sera for reactivity to im-
tnunoprinted Calvqtia c.t,athiforntis spore extract indicated that a basic component with pl 9.3 reacted with 63%
of test  sera.  Further analysis by RAST and immunopr int  ( IP) inhib i t ion showed that  th is component,  Cnlc
l ld9.3,  appeared to cross-react  wi th spore extracts f rom 3 of  5 other species tested.  To isolate th is component
l-or additional analysis, a protocol was used with two sequential stages of preparative isoelectric focusing (IEF)
lo l lowed by hydrophobic interact ion chromatography.  This y ie lded pur i f ied Calc 8d9.3 that  reta ined IgE-
hinding act iv i ty  by IP,  was a s ingle band by IEF and SDS-PAGE (16 kD) analysis when sta ined wi th Coomas-
sie b lue.  Double di f fus ion in gel  wi th rabbi t  ant iserum to Cal  c PD9.3 demonstrated a s ingle precip i t in band in
c rudeex t rac t tha twas iden t i ca l  t o tha tob ta inedw i thpur i f ì ed  Ca lcBdg .3 .By lP th i san t i se rumrecogn izedpure
Cal c 8d9.3 and the 9.3 band in crude extracts from C. cyathiftrmis and 3 other species, corroborating the cross-
reactivity. However, other bands were also recognized. These studies indicate that basidiospores are major fun-
gal aeroallergens, nlany of which contain a common basic allergen to which most sensitized subiects react.
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Introduction

Knowledge of allergens from basidiomycete fungi
has progressed rapidly in recent years. Allergenicity
has now been demonstrated for  some 25 species I l ] .
Basidiomycete allergens have been analyzed to some
dcgree, from at least three gil led mushrooms, four
puf fbal ls  and one polypore.  However,  no basid iomy-
cete allergen has been purified sufficiently to be fully
characterized. We determined earlier that two aller-
gerrs in the puffball Calvatia c)tathilormis react with a
major i ty  of  indiv idual  sera f rom skin test  posi t ive sub-
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jects [2] ;  one of  these has an approximate pI  of '9.3.
Furthermore,  three other species of  basid iomycetes
have a pl  9.3 a l lergen,  and extracts of  a l l  four species
inhib i t  the 9.3 bands on immunopr ints [3] .  We sought
to purify this allergen for full characterization.

Materials and Methods

Due to the re lat ive ly  basic  pI ,  preparat ive isoelect r ic  focusing
(IEF), adapted from l)emeulemester et al. [4], was used to concen-
t rate th is  a l lergen f rom crude spore ext ract .  This  was conducted in  a
gel  s lur ry  wi th a broad ampholyte range,  f ina l  pH2-12.  Ihe cath-
odic  f ract ion e luates were col lected f rom severa l  runs,  pooled and
refocused,  again in  a gel  s lur ry ,  f ìna l  pH 5.4-  I  0 .4.  The etuants of9.3
conta in ing f ract ions were then passed over  a phenyl -Sepharose col -
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Fig.  l .  Gradient  (8-18%) SDS-PACE analys is  of  pur i f ied Cal  c
8d9.3,  ind icat ing a re lat ive molecular  mass of  approx imate ly
l 6  k D .

Table l .  Amino ac id composi t ion of  Col  c  tsd9.  j

A m i n o  a c i d Residues.  n Mole percent

umn (HIC) to  remove ampholytes [5] .  Column f ract ions conta in ing
prote in were d ia lyzed,  a l iquoted and held f rozen at  -70 'C.  This
mater ia l  was analyzed by gradient  (8-18%) SDS-PACE for  pur i ty ,
amino ac id content  determined and rabbi t  ant iserum to i t  pro-

duced.

Results

Preparative IEF concentrated the 9.3 allergen in
cathodic fractions. HIC retained one protein fraction
from eluates of the preparative IEF cathodic frac-
tions. The HIC-retained fraction yielded a single
band by analyt ical  IEF that  reta ined the abi l i ty  to
bind IgE from pooled sera of skin test and RAST-pos-
i t ive subjects.  This protein a lso y ie lded a s ingle band
by gradient  SDS-PACE, indicat ing a re lat ive molccu-
lar  mass of  approximately l6 kD ( f ig.  l ) .  Amino acid
analysis revealed that Cal c Bd9.3 was rich in glycine,
serine and glutamic acid,uglutamate, which together
comprised 47 Wo of the protein (table 1). The rabbit
antiserum to Cal c 8d9.3 I formed a single precipitin
l ine wi th Cal  c Bd9.3 and also wi th crude spore extract
of  C.  cyathi funnis.  On immunopr ints,  th is serum re-
cognized purified Cal c B,d9.3, and the 9.3 band from
crude C. c),athiformis, Coprinus quadri.fidus, PleuroÍus
ostreatus and Psilocl,be cubensis, corroborating cross-
reactivity indicated with human sera. The rabbit an-
tiserum also recognized other bands in the crude ex-
tracts, although the 9.3 band from each extract was
the most intense.

Discussion

Cal c Bd9.3, the pl 9.3 allergen from C. cyatli,for-
tÍis spores, is the first allergen purified from basidio-
mycete fungi. This is a major allergen since it reacts
with most (63%) sera from skin test positive subjects.
I t  is  a lso important  s ince i t  is  cross-react ive wi th a l -
lergens from several other basidiomycete species.

We have demonstrated pur i ty  by SDS-PAGE, and
shown that Cal c Bd9.3 has a low molecular weigltt"
about l6 kD. Pur i f icat ion is  important  s ince i t  is  a ma-
jor  a l lergen and cross-reacts wi th a l lergens in extracts
from other species. This will also aid standardization
of extracts and provide a better diagnostic reagent
due to the prevalence ofreact iv i ty .  Further character i -
zat ion should al low designat ion of  th is a l lerget t  ac-

cording to current  a l lergen nomenclature.
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