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Abstract

Basidiospores are a prevalent and frequent cause of respiratory allergics, yet their
allergens remain poorly dcfined; thus, we have attempted a molecular character-
ization of representative basidiomycete allergens. A Psilocvbe cubensis mycelial
cDNA library was immunoscreened with patient serum. A clonc was isolated
that expressed a 23-kD recombinant allergen as a fusion protein and inhibited a
16-kD band (Psi ¢ 2) in immunoprints of P cubensis extract, indicating antigenic
identity. Sequence (cDNA) analysis of the clone indicates homology with cy-
clophilin and the deduced amino acid sequence of Psi ¢ 2 showed 78% identity
and 4% similarity with thc amino acid sequence of Schizosaccharomyces pombe
cyclophilin. This recombinant allergen is a useful model for epitopc analysis of
basidiospore allergens and fungal allergen cross-reactivity, and may provide an
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improved reagent for basidiospore allergy diagnosis and trcatment.

Introduction

The allergenic nature of conidial forms of ascomycetes
has long been accepted [1]. Several model species have been
studied (Alternaria alternata, Aspergillus fumigatus) and
their allergens extensively characterized [2, 3]. Basidiomy-
cetes and ascomycctes arc both dikaryotic and togcther
comprise the Dikaryomycota, the ‘higher’ fungi. Basidio-
mycetes arc the large fleshy fungi that arc familiar as mush-
rooms, puftballs, and the tough or leathery conks that decay
trees. Although Gregory predicted the allergenic nature of
basidiomycetes in 1952 based on their abundance in the air,
immunochemical evidence was presented only in the 1980s
[4-6]. To further characterize basidiomycete allergens, the
mushroom Psilocvbe cubensis was sclected as a modcl sys-
tem since the prevalence of skin test reactivity of P cubensis

is higher than for other basidiomycetes. The purpose of this
study was to clone allergen genes from P cubensis for se-
quence analysis, and to praduce recombinant allergens.

Methods

Since mycelial and spore extracts have similar allergenic activity
[7]. mRNA was isolated from actively growing (late log phase) P cu-
bensis mycclium and a cDNA library was prepared in the expression
vector pcDNAIL (Invitrogen). The ¢DNA inserts (>0.5 kb) were
cloned into the BstX/Notl restriction site of pcDNAIL The library was
immunoscreened with patients’ scrum for clones expressing IgE-bind-
ing proteins. Recombinant allergen expression was induced with iso-
propy| thiogalactoside, and imprints of colonics were incubated with
pooled scrum (1:10) overnight, then overlaid with an alkalinc-phospha-
tasc-labelled monoclonal antihuman IgE and rcacted with NBT/BCIP
substrate.

Correspondence to: De.W. Elliott Homer
Tulane University Mcedical Center

1700 Perdido St

New Orleans, LA 70112 (USA)

1995 S_Karger AG. Basel
1018 2438/95:1073 0298
$8.00.0



The scquence of the cDNA inscrt was obtaincd using the M13 uni-
versal primer, and synthetic primers designed from known internal sc-
quences. Sequence comparisons were conducted between the cDNA
scquence and all sequences in the invertebrate, vertebrate and human
databascs (CDEM33IN, CDEM33VR, CDEM33HU) using the Fast
Scan routine of PC Gene (Intelligenctics). The deduced amino acid
sequence was compared against the Swiss-Prot database, and aligned
with the Clustall routine.

Overnight cell cultures were grown in Luria broth, harvested by
centrifugation and lysed by threce cycles of freczing in liquid N, and
thawing at 37°C. Undiluted lysatc was resolved on a 10%T/2.5%C
SDS-PAGE gel. semidry blots preparcd on CNBr-activated nitrocellu-
losc, and reacted with patient serum.

Results

Clone J7 was recovered from the ¢cDNA library and
bound IgE from atopic serum. The clone contained an ap-
proximately 0.6-kb inscrt and expressed a 23-kD protcin
(fig. 1). The 16-kD allergen in P cubensis mycelial extract
was inhibited in a dose-dependent fashion by cell lysate
from the clone, suggesting that J7 contained cDNA for the
16-kD allergen (fig. 2). The cDNA sequence of J7 contained
an open reading frame (ORF) of 88 residues in frame |, and
onc of 162 residucs (9.72 pl. 174 kD) in frame 3, approxi-
mately the size of the allergen inhibited in the immunoprint.
Sequence analysis of the cDNA inscrt in J7 indicated a high
degree of identity with a number of cyclophilin and cyclo-
philin-related genes from various specics, including toma-
to, yeast, and human. The deduced amino acid sequence of
the ORF in frame 3, the P cubensis allergen Psi ¢ 2, was also
very similar to cyclophilin from a variety of species. The
best match was 78% identity and 4% similarity (conscrva-
tive substitutions) between J7 and the amino acid sequence
of cyclophilin from the fission ycast Schizosaccharomyces
pombe (18 kD) [8].

Discussion

Previous reports described the allergens in P cubensis,
and identified a 16-kD protein as one of the major allergens
in this species, reacting with 82% of sera from skin-test-
reactive subjects [7]. Our evidence indicatcs that the cDNA
insert in clone J7 codes for the 16-kD allergen in P cubensis
spore and mycelial cxtracts. On the basis of the cDNA and
the deduced amino acid scquences, the cloned allergen is
P cubensis cyclophilin.

This is the first report of an allergen DNA sequence and
of a recombinant allergen from a basidiomycete fungus.
The identification of this allergen as a widely occurring pro-
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Fig. 1. SDS-PAGE immunoblot analysis of lysatc from clone J7,
expressing the P cubensis allergen, and from a control clone that was
ncgative by immunoscreening. Lanes 1, 2 and 6 = controls; 3 and
S = serum pool 1:10; 4 = serum pool 1:20.
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Fig. 2. Rcciprocal SDS-PAGE immunoblot inhibitions of lysate
from clonc J7 and P, cubensis. Strips blotted with J7 lysate (left) were
inhibited with increasing concentrations of P cubensis extract. Lanes |
and 2 = controls; 3 = scrum pool inhibited with neat cxtract; 4 = 1:10;
5=1:100; 6 = 1:1,000; 7 = 1:10.000. Strips blotted with P cubensis cx-
tract (right) were inhibited with increasing concentrations of J7 lysate.
Lanc | = control: 2 = serum pool inhibited with ncat lysate; 3 =1:10;
4 =1:100: 5 =1,000: 6 = 1:10.000.

tein (cyclophilin) presents a unique opportunity to study the
basis of allergenicity, including B and T cell epitopes, since
cyclophilin has been sequenced from a number of species.
Although human cyclophilin is not allergenic, cyclophilin
from other species, such as P cubensis, is a major allergen.
An analysis of the scquence and epitope differences be-
tween these homologous proteins should provide clues re-
garding those sequences or motifs significant for cliciting
an IgE or T cell responsc.
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