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(57) ABSTRACT

The invention relates to seven allergens of Aspergillus versi-
color which are suitable for specific diagnostics of this mold
which predominantly pollutes the interior. The invention is
also directed to an immunological method of detecting a
sensitization to A. versicolor, especially an allergy, wherein
one or more of the above-mentioned seven allergens found
are employed as diagnostic markers. The invention further
relates to a pharmaceutical composition which includes one
or more of these seven allergens as active substance, and to
the use of one or more of these seven allergens for the desen-
sitization to A. versicolor.

8 Claims, 3 Drawing Sheets
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1
ALLERGENS FROM ASPERGILLUS
VERSICOLOR, AND METHOD OF
DETECTING A MOLD ALLERGY CAUSED
BY INTERIOR ROOMS

This application is a 371 application of PCT/EP2008/
0058581 filed Jul. 3, 2008, which claims priority to the Ger-
man application 10 2007 031 947.0 filed Jul. 6, 2007.

The invention relates to seven allergens of Aspergillus ver-
sicolor which are suitable for specific diagnostics and for the
sensitization to this mold which predominantly pollutes the
interior. The invention is also directed to an immunological
method of detecting a sensitization to A. versicolor, espe-
cially an allergy, wherein one or more of the above-mentioned
seven allergens found are employed as diagnostic markers.
The invention further relates to a pharmaceutical composition
which includes one or more of these seven allergens as active
substance, and to the use of one or more of these seven
allergens for the desensitization to 4. versicolor.

Today, the health of humans is being more and more
impaired by allergies. Triggers of allergic reactions can be
both natural and artificial substances. Apart from genetic
disposition, the so-called lifestyle plays an important role in
the development of allergies. People in modern industrial
nations spend a large amount of their time in living-rooms and
workrooms, and the quality of the indoor air represents an
important factor for their well-being. Faulty constructions
and insufficient ventilation may result in indoor mold colo-
nization and may directly impair the health of occupants
because mold growth leads to liberation of mold spores which
may reach high concentrations in the indoor air. In addition to
mycoses in immunodeficient patients or mycotoxicoses
caused by mold toxins, molds can trigger allergies. Probably
more than 5% of the German population is affected by a mold
allergy.

The allergenic effect is caused by proteins located in the
spores of molds and entering the human organism mainly via
the respiratory tract to potentially cause respiratory ailments
and impaired well-being. Development of a mold allergy is
promoted by frequently staying indoors and the thus-in-
creased exposition to allergens, especially during the cold
season. The pollution caused by molds can either be detected
by investigating the visible mold or by determining the spore
concentration in air or dust samples. Various studies have
shown that apart from the highly pathogenic A. fumigatus,
Aspergillus versicolor frequently occurs indoors. Possible
sensitization of patients to molds is determined in the prick
test or by determining specific IgEs. Currently marketed well-
known diagnostic kits cover a relatively large spectrum of
diet- and environment-specific molds, but just not those types
having particular indoor relevance.

Despite the frequent indoor occurrence of A. versicolor,
nothing is known about its allergens and there are no specific
tests for detecting an allergy to 4. versicolor. To date, no
allergens of A. versicolor have been deposited in the recog-
nized allergen data base of Allergome (www.allergome.org).
Up to now it has been unknown in the art that 4. versicolor has
any proteins at all that would be suitable as allergens. On the
contrary, Sing et al. have reported e.g. that none of the serums
of 19 individuals working in a bakery, none of the serums of
53 atopic patients and none of the serums of 15 healthy
control subjects gave a specific reaction with a protein frac-
tion of 4. versicolor, whereas such reactions were detectable
in the other investigated Aspergillus species, especially in A4.
fumigatus (Singh et al., Sensitization to different species of
Aspergillus in bakery workers and general atopic population,
Asian Pacific Journal of Allergy and Immunology (1998) 16,
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5-15). Up to the present it has been assumed that A. versicolor
has no suitable allergens which would be specific to these
species and could be utilized for diagnostics or sensitization.
According to the general understanding, 4. versicolor is not
suitable for searching new allergens.

Three major allergens and four additional allergens of A.
versicolor have now been found which are located in the
spores and, surprisingly, have been unknown as allergens of
any other mold. Consequently, they have neither been cov-
ered in allergy testing for Aspergillus fumigatus. These seven
inventive marker antigens of Aspergillus versicolor now per-
mit specific diagnostics of 4. versicolor so that the diagnos-
tics of allergies to indoor-relevant molds can be significantly
improved.

The invention is directed to the seven proteins found that
are illustrated in Table 1 and FIG. 3. Preferred proteins are
selected from the group comprising a glyceraldehyde-3-
phosphate dehydrogenase (GAPDH; Asp a, b, ¢) with the
amino acid sequence SEQ ID No. 1 or parts thereof as long as
these parts are not identical to parts of the amino acid
sequence of GAPDH of Aspergillus fumigatus, ahypothetical
xylol/sorbitol reductase with the amino acid sequence SEQ
ID No. 3 or parts thereof as long as these parts are not identical
to parts of the amino acid sequence of the corresponding
protein of Aspergillus fumigatus having the genebank acces-
sion number gi/71002394/ret/XP__755878.1, a katalase A
with a molecular weight of 84,108 Daltons and an isoelectric
point of 6.02 (Asp e), a protein with a molecular weight of
26,713 Daltons and an isoelectric point of 6.53 (Asp f), an
enolase with a molecular weight of 47,519 Daltons and an
isoelectric point of 5.37 (Asp g), a protein with a molecular
weight 022,007 Daltons and an isoelectric point of 5.85 (Asp
h), a malate dehydrogenase with a molecular weight of
35,764 Daltons and an isoelectric point of 8.82 (Asp 1).

The proteins with SEQ ID No. 1 and SEQ ID No. 3 have a
sequence identity to their homologs from Aspergillus fumi-
gatus of 83% and 82%, respectively.

In a preferred fashion the allergens of Aspergillus versi-
color are selected from the group comprising a glyceralde-
hyde-3-phosphate dehydrogenase (GAPDH; allergen desig-
nation Asp a, b, ¢) with the amino acid sequence SEQ ID No.
1 or parts thereof as long as these parts are not identical to
parts of the amino acid sequence of GAPDH from Aspergillus
fumigatus and a hypothetical xylol/sorbitol reductase (protein
AO090012000287; allergen designation Asp d) with the
amino acid sequence SEQ ID No. 3 or parts thereof as long as
these parts are not identical to parts of the amino acid
sequence of the corresponding protein of Aspergillus fumiga-
tus with the genebank accession number gi/71002394/ref/
XP__755878.1.

In the meaning of the present invention the term “allergens
of Aspergillus versicolor” comprises not only allergens
directly isolated or recovered from A. versicolor, spores or
parts or homogenizates thereof, but also allergens produced
synthetically or by means of genetic engineering.

The proteins and allergens according to the invention are
particularly suitable for use as diagnostic markers for the in
vitro detection of a mold allergy to A. versicolor, as medica-
ments, and for the desensitization to 4. versicolor.

The invention is also directed to nucleic acids including at
least one nucleic acid sequence which encodes an allergen
according to the invention. Preferred nucleic acids include a
sequence selected from a nucleic acid sequence with SEQ ID
No. 2 which encodes the allergen with SEQ ID No. 1 and a
nucleic acid sequence with SEQ ID No. 4 which encodes the
allergen with SEQ ID No. 3. Nucleic acids according to the
invention can be natural or artificial nucleic acids. They can
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be constituted of DNA or RNA or derivatives thereof or may
include the same. Nucleic acids according to the invention
also comprise nucleic acids which bear a nucleic acid
sequence encoding one of the allergens and additional
sequence sections which permit transport of the nucleic acid
into a cell or a microorganism by means of genetic engineer-
ing, such as a suitable vector system. Those skilled in the art
will be familiar with suitable vector systems and techniques
of producing and cloning nucleic acids according to the
invention.

The invention also relates to a method for the preparation of
one or more of these allergens. A preferred method uses
nucleic acids according to the invention. Nucleic acids encod-
ing an allergen of the invention can be cloned into a suitable
vector system, for example, which is subsequently used to
transfect or transform a suitable cell or microorganism. The
genetically modified cells or microorganisms thus produced
will express the desired allergen. Optionally, the allergen can
subsequently be isolated and/or purified. A particularly pre-
ferred method for the preparation of one or more allergens
comprises the steps of:

a) using a nucleic acid according to the invention,

b) transforming a microorganism or transfecting a cell with a
nucleic acid including a nucleic acid of the invention, and

¢) optionally purifying the produced allergen.

The allergens or the genetically modified cells or microor-
ganisms thus produced are particularly suitable for further
uses according to the invention.

The invention is directed to genetically modified cells or
microorganisms including at least one nucleic acid according
to the invention.

The invention is also directed to an immunological method
for the in vitro detection of a mold allergy to A. versicolor,
which method is characterized in that the allergens found are
used to detect 4. versicolor-specific IgE and/or IgG antibod-
ies in a sample of body fluid by binding to these specific
allergens. The inventive detection of the specific IgE and/or
IgG antibodies preferably proceeds in an enzyme immunoas-
say or radioimmunoassay, with antibodies or aptamers or
derivatives thereof preferably being used for detection in an
assay according to the invention.

In a particularly preferred fashion the ELISA solid phase
technique is used. To this end, the allergen(s) according to the
invention is/are bound to a solid phase, incubated with the
patient samples containing the specific IgE and/or 1gG anti-
bodies to be detected, and binding is detected via enzyme- or
fluorescence-labeled secondary antibodies or secondary
aptamers against the antibodies of the patient (anti-IgE and/or
anti-IgG antibodies). For example, peroxidase, alkaline phos-
phatase, or galactosidase enzymes and suitable substrates can
be used as detection system.

It is of course also possible to enhance the signals by
binding a plurality of secondary antibodies or secondary
aptamers to the IgE/IgG primary antibodies. Moreover, the
use of streptavidin and biotinylated marker enzyme permits
linkage of a relatively large number of enzyme molecules to
an antibody molecule.

According to the invention, the body fluid sample can be
blood, serum, plasma, urine, cerebrospinal fluid, or saliva,
and serum samples are used in particular.

The A. versicolor allergens according to the invention were
usually obtained and identified in such a way that the spore
proteins of 4. versicolor were separated using one- and two-
dimensional electrophoresis, blotted and detected with the
IgE antibodies contained in patient serum. The allergens
according to the invention were cut out of the 2D gels, tryp-
tically digested, and identified by means of mass spectrom-
etry. For use in diagnostics and therapy, the allergens were
purified from spore extracts using chromatographic methods.
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Overexpression in E. coli or Pichia pastoris (or other expres-
sion systems) of the genes to be sequenced and coupling to
tags such as His-tag or Strep-tag during expression facilitate
purification and preparation of relatively large amounts of the
allergens.

In a particularly preferred fashion the method according to
the invention uses allergens selected from the group compris-
ing a glyceraldehyde-3-phosphate dehydrogenase (GAPDH;
allergen designation Asp a, b, ¢) with the amino acid sequence
SEQ ID No. 1 or parts thereof as long as these parts are not
identical to parts of the amino acid sequence of GAPDH from
Aspergillus fumigatus and a hypothetical xylol/sorbitol
reductase (protein AO090012000287; allergen designation
Asp d) with the amino acid sequence SEQ ID No. 3 or parts
thereof as long as these parts are not identical to parts of the
amino acid sequence of the corresponding protein of
Aspergillus fumigatus with the genebank accession number
2i/71002394/ref/XP_ 755878.1.

The invention is also directed to the use of one or more of
the allergens according to the invention as diagnostic markers
for the in vitro detection of a mold allergy to A. versicolor. As
diagnostic markers it is particularly preferred to use allergens
selected from the group comprising a glyceraldehyde-3-
phosphate dehydrogenase (GAPDH; allergen designation
Asp a, b, ¢) with the amino acid sequence SEQ ID No. 1 or
parts thereof as long as these parts are not identical to parts of
the amino acid sequence of GAPDH from Aspergillus fumi-
gatus and a hypothetical xylol/sorbitol reductase (protein
AO090012000287; allergen designation Asp d) with the
amino acid sequence SEQ ID No. 3 or parts thereof as long as
these parts are not identical to parts of the amino acid
sequence of the corresponding protein of Aspergillus fumiga-
tus with the genebank accession number gi/71002394/ref/
XP_ 755878.1.

The invention also relates to a pharmaceutical composition
comprising as active component at least one component
selected from the group comprising one or more allergens
according to the invention, lysate of mycelium or spores of A.
versicolor, a nucleic acid according to the invention or a
genetically modified cell or microorganism including such an
inventive nucleic acid. The pharmaceutical composition is
used for the desensitization to 4. versicolor. In addition to the
active component(s), the pharmaceutical composition
includes conventional auxiliary agents, especially carriers
and/or adjuvants. The pharmaceutical composition of the
invention is preferably provided as injection or infusion solu-
tion, e.g. as an aqueous solution or an aqueous or oily sus-
pension. The active component(s) is/are included in the phar-
maceutical composition in therapeutic or preventive
amounts, preferably in an amount of from 0.05 to 80 wt. %,
based on the overall weight of the formulation.

The invention is also directed to the use of one or more of
the allergens or nucleic acids according to the invention in the
production of a drug for the desensitization to A. versicolor.
Similarly, the genetically modified cells and microorganisms
are used in the production of a drug for the desensitization to
A. versicolor.

As part of the desensitization measures it is possible to use
single allergens or a plurality of allergens. In this method,
patients reacting allergically to proteins from Aspergillus ver-
sicolor are contacted with low doses of the allergens accord-
ing to the invention. In this method, accustoming to such a
low-dosed exposition results in a reduction of the allergic
symptoms upon recontacting with 4. versicolor or spores
thereof.

A preferred method for the desensitization to 4. versicolor
uses proteins selected from the group comprising a glyceral-
dehyde-3-phosphate dehydrogenase (GAPDH; Asp a, b, ¢)
with the amino acid sequence SEQ ID No. 1 or parts thereof
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as long as these parts are not identical to parts of the amino
acid sequence of GAPDH of Aspergillus fumigatus, a hypo-
thetical xylol/sorbitol reductase with the amino acid sequence
SEQ ID No. 3 or parts thereof as long as these parts are not
identical to parts of the amino acid sequence of the corre-
sponding protein of Aspergillus fumigatus having the
genebank accession number gi/71002394/ref/XP_ 755878.1,
a katalase A with a molecular weight of 84,108 Daltons and
an isoelectric point 0f6.02 (Asp e), a protein with a molecular
weight 0f26,713 Daltons and an isoelectric point of 6.53 (Asp
f), an enolase with a molecular weight 0f 47,519 Daltons and
anisoelectric pointof 5.37 (Asp g), a protein with a molecular
weight 0f 22,007 Daltons and an isoelectric point of 5.85 (Asp
h), a malate dehydrogenase with a molecular weight of
35,764 Daltons and an isoelectric point of 8.82 (Asp 1).

Without intending to be limiting, the invention will be
illustrated in more detail below with reference to the
examples.

EXAMPLES
Identification of Allergens from A. versicolor

A precondition for identifying allergens and detecting sen-
sitization of patients is the presence of specific serum IgHs
targeted to proteins of 4. versicolor. Reactivity is detected on
blot membranes loaded with electrophoretically separated
proteins of A. versicolor. A band or spot is detected in a
subsequent immunostaining using secondary anti-IgE anti-
bodies (coupled to alkaline phosphatase), and each one rep-
resents an allergenic protein.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in greater detail with
reference to the drawings, wherein:

FIG. 1 shows immunostaining of a patient exhibiting a
specific reaction to spore proteins of A. versicolor; and

FIG. 2 shows an intersection diagram to illustrate the reac-
tivity of patient serums to spore proteins of A. versicolor, A.
Sfumigatus and P. expansum; and

FIG. 3 shows the proteins of A. versicolor separated
according to their isoelectric points and molecular weights.

FIG. 1 shows 2D and 1D immunostaining of a patient
exhibiting specific reaction to spore proteins of A. versicolor.
The marked area represents protein spots most frequently
detected in 2D immunostaining.

A.v=Aspergillus versicolor, Af=Aspergillus fumigatus,
P.e =Penicilium expansum.

Initial analysis of patient serums using 1D immunostaining
showed positive reaction to allergen extracts of the molds 4.
versicolor, A. fumigatus or P. expansum in 47 out of 100
patients who had attended treatment for general allergic
symptoms. Conspicuously, there was not even one patient
serum that reacted exclusively to 4. fumigatus or P. expansum
(see FIG. 2). However, among the 47 positive patient serums
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there were 31 serums that reacted to all mold extracts, while
8 serums reacted only to A. versicolor. These data demon-
strate that a test based on extracts of A. fumigatus or P.
expansum does not automatically detect sensitization to A.
versicolor.

FIG. 2 shows an intersection diagram to illustrate the reac-
tivity of patient serums to the spore proteins of the molds A.
versicolor, A. fumigatus and P. expansum in 1D immunostain-
ing, wherein the numbering corresponds to the number of
reactive serums. Reaction only to Aspergillus versicolor (8,
white), reaction only to Aspergillus fumigatus (0, shaded),
reaction only to Pericilium expansum (0, mesh), reaction to
Penicilium expansum and Aspergillus fumigatus (1), reaction
to Aspergillus versicolor and Penicilium expansum (1), reac-
tion to Aspergillus versicolor and Aspergillus fumigatus (7),
reaction to all three molds (31), total number of patients (100,
gray).

Immunodetection of Allergens

Here, detection of allergens via mediation of the patients’
own IgE antibodies is the method of finding the allergens and
simultaneously the proof of principle for a method of detect-
ing sensitization of these patients based on the patients’ own
IgE antibodies. On the one hand, sensitization can be detected
using the Western blot procedures described herein, but it is
also possible to switch to the ELISA format. However, pri-
mary detection of the allergen proceeds via the patients’ own
IgE antibodies in the ELISA format as well.

Furthermore, the data obtained permit identification of
allergens from spores of 4. versicolor. For identification, the
allergens that had been recognized were cut out of the 2D
gels, tryptically digested, and the peptide masses as well as
the fragment masses thereof were measured using mass spec-
trometry (see FIG. 3, cf. Table 1). The three major allergens
were found in more than 70% of the patients analyzed and
showed the strongest reaction intensity in 2D immunostain-
ing. Similarly, the four other allergens were found in more
than 50% of the patients.

FIG. 3 shows the proteins of A. versicolor separated
according to isoelectric point and molecular weight in a 2D

gel. Table 1 summarizes the characterization of the allergens
found.
TABLE 1

Designation Isoelectric Molecular weight
of allergen ~ Name of allergen point (Daltons)
Aspa,b,c Glyceraldehyde-3- 6.97 36,389

phosphate dehydro-

genase (GAPDH)
Asp d Protein AO090012000287 6.11 28,784
Aspe Katalase A 6.02 84,108
Asp f Protein AN6918.2 6.53 26,713
Aspg Enolase 537 47,519
Asph Protein AN0297.2 5.85 22,007
Aspi Malate dehydrogenase 8.82 35,764

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 4

<210> SEQ ID NO 1

<211> LENGTH: 336

<212> TYPE: PRT

<213> ORGANISM: Aspergillus versicolor



US 8,394,383 B2

-continued

<400> SEQUENCE: 1

Met Ala Pro Lys Val Gly Ile Asn Gly Phe Gly Arg Ile Gly Arg Ile
1 5 10 15

Val Phe Arg Asn Ala Ile Glu Ala Asp Ser Val Asp Val Ile Ala Val
20 25 30

Asn Asp Pro Phe Ile Glu Thr His Tyr Ala Ala Tyr Met Leu Lys Tyr
35 40 45

Asp Ser Gln His Gly Gln Phe Lys Gly Thr Ile Glu Thr Tyr Asp Gln
50 55 60

Gly Leu Val Val Asn Gly Lys Lys Ile Arg Phe Phe Thr Glu Arg Asp
Pro Ala Ser Ile Pro Trp Gly Gln Ala Gly Ala Asp Tyr Ile Val Glu
Ser Thr Gly Val Phe Thr Thr Gln Glu Lys Ala Gly Ala His Leu Lys

100 105 110

Gly Gly Ala Lys Lys Val Ile Ile Ser Ala Pro Ser Ala Asp Ala Pro
115 120 125

Met Phe Val Met Gly Val Asn Asn Glu Thr Tyr Lys Lys Asp Val Gln
130 135 140

Ile Leu Ser Asn Ala Ser Cys Thr Thr Asn Cys Leu Ala Pro Leu Ala
145 150 155 160

Lys Val Ile Asn Asp Asn Phe Gly Ile Ile Glu Gly Leu Met Thr Thr
165 170 175

Val His Ser Tyr Thr Ala Thr Gln Lys Val Val Asp Gly Pro Ser Ala
180 185 190

Lys Asp Trp Arg Gly Gly Arg Thr Ala Ala Thr Asn Ile Ile Pro Ser
195 200 205

Ser Thr Gly Ala Ala Lys Ala Val Gly Lys Val Ile Pro Ser Leu Asn
210 215 220

Gly Lys Leu Thr Gly Met Ala Met Arg Val Pro Thr Ser Asn Val Ser
225 230 235 240

Val Val Asp Leu Thr Val Arg Thr Glu Lys Gly Val Thr Tyr Asp Gln
245 250 255

Ile Lys Glu Ala Ile Lys Lys Ala Ser Asp Asn Glu Leu Lys Gly Ile
260 265 270

Leu Gly Tyr Thr Glu Asp Asp Ile Val Ser Thr Asp Leu Asn Gly Asp
275 280 285

Thr Arg Ser Ser Ile Phe Asp Ala Lys Ala Gly Ile Ala Leu Asn Ala
290 295 300

Asn Phe Ile Lys Leu Val Ser Trp Tyr Asp Asn Glu Trp Gly Tyr Ser
305 310 315 320

Arg Arg Val Val Asp Leu Ile Ser Tyr Ile Ala Lys Val Asp Gly Gln
325 330 335

<210> SEQ ID NO 2

<211> LENGTH: 1011

<212> TYPE: DNA

<213> ORGANISM: Aspergillus versicolor

<400> SEQUENCE: 2

atggctecca aggttggaat caacggette ggtegtateg gacgtattgt cttccgtaac 60

gcecatcgagg ctgacteegt cgatgteate gecgtcaacg accctttcat tgagacccac 120

tacgctgect acatgetcaa gtatgacagt cagcacggte agttcaaggg caccatcgag 180
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-continued
acctacgacc agggcctegt tgtcaacggce aagaagatcc gettcttcac cgagegtgac 240
cctgecagea tcecttgggg ccaggcetgge gecgactaca ttgtcgagtce tactggtgtt 300
ttcaccacgc aggagaaggc tggcgctcac ttgaagggtg gtgccaagaa ggtcatcatce 360
tctgctectt ccgctgatge ccccatgtte gtcatgggeg tcaacaacga gacgtacaag 420
aaggacgtcc aaatcctcte caacgcttet tgcaccacca actgecttge ccectetegece 480
aaggttatca acgacaactt cggtattatt gagggtctga tgacaaccgt ccactcctac 540
actgctaccce agaaggtcgt cgatggccce tcecgeccaagg actggegtgg tggccgtacg 600
gcegetacca acatcatccee cagctctact ggtgetgeca aggctgtegg caaggttatt 660
ccttegetca acggcaaget cactggaatg gccatgegtg tteccaccte caacgtcetet 720
gttgttgact tgaccgtccg caccgagaag ggcgtcacct acgaccagat caaggaggec 780
atcaagaagg cttccgacaa cgagctcaag ggcatccttg gctacaccga ggatgacatt 840
gtctccactg acctgaacgg tgacacccge tcttecatct tcgatgecaa ggetggtatt 900
gctctcaacg ccaacttcat caagctegtt tcctggtacg acaacgagtg gggttactcec 960
cgccgtgttg ttgacctcat ctcecctacatt gccaaggtcg atggccaata g 1011

<210> SEQ I
<211> LENGT!
<212> TYPE:
<213> ORGAN

D NO 3
H: 266
PRT

ISM: Aspergillus vers

<400> SEQUENCE: 3

Met Pro Gln
1

Leu Lys Gly
Met Gly Ile

35
Ala Ile Thr
Glu Leu Ser
65

Ile Gly Asn
Glu Phe Gly
Asn Ser Gly

115

Gln Thr Asp
130

His Phe Lys
145

Ser Gly His

Ala Lys Ala

Arg Asp Phe
195

Gly Leu Ser
210

Met Ile Pro
225

Gln Ile Pro Thr Ser

Lys Val Val Val Val

20

Glu Ala Ala Arg Gly

Tyr Ser Ser Arg Pro

Arg Asp Phe Gly Ile

70

Tyr Glu Ser Val Glu

85

Gln Ile Asp Ala Phe

100

Ile Leu Asp Gly Ser

120

Leu Thr Gly Thr Phe

135

Gln Arg Gly Ser Gly
150

Ile Ala Asn Phe Pro

165

Gly Cys Ile His Met

180

Ala Arg Val Asn Ser

200

Asp Phe Val Asp Lys

215

Met Gly Arg Asn Gly
230

icolor

Ser His Leu
10

Thr Gly Ala
25

Cys Ala Glu
Glu Gly Gly
Lys Ala Lys

75

Lys Leu Val
90

Ile Ala Asn
105

Val Lys Asp
His Cys Ala
Ser Leu Val

155

Gln Glu Gln
170

Ala Arg Ser
185

Ile Ser Pro

Lys Val Gln

Asp Ala Lys
235

Gln Asp Leu
Ser Gly Pro
30

Met Gly Ala

Glu Lys Asn

Ala Tyr Lys

Lys Asp Val

Ala Gly Arg

110

Trp Glu Glu
125

Lys Ala Val
140

Ile Thr Ala

Thr Ser Tyr

Leu Ala Asn
190

Gly Tyr Ile
205

Asp Leu Trp
220

Glu Leu Lys

Phe Ser
15

Arg Gly

Asn Val

Ala Glu

Leu Asp

80

Ile Ala
95

Thr Ala

Val Val

Gly Pro

Ser Met

160

Asn Val
175

Glu Trp
Asp Thr

Leu Ser

Gly Ala
240
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11

12

-continued

Tyr Val Tyr Leu Val Ser Asp Ala Ser Thr Tyr Thr Thr Gly Ala Asp

245 250
Leu Val Ile Asp Gly Gly Tyr Thr Val Arg
260 265

<210> SEQ ID NO 4

<211> LENGTH: 801

<212> TYPE: DNA

<213> ORGANISM: Aspergillus versicolor

<400> SEQUENCE: 4

255

atgccgcage aaatccccac ctectceccac ctceccaagacce tgttcagect aaagggcaag 60
gtcegtegteg tcactggtge ctetggecce cgtggcatgg gecattgaage tgeccgegge 120
tgtgccgaaa tgggcegccaa cgttgcaatce acctactect cecgecccega gggcggcgayg 180
aagaacgcceg aagagctatc ccgcgactte ggcatcaagg ccaaggcecta caagcettgac 240
atcggcaact acgaaagcgt agagaagcta gtgaaggatg tgatcgcaga attcggacaa 300
attgacgett tcatcgcgaa tgccggacgt accgcgaact cgggtatcct ggacggcetca 360
gtcaaggact gggaggaggt ggtacagacg gatttgacgg gaacgttcca ctgcgcgaag 420
getgtgggge cgcactttaa gcagegeggt tcegggcagte tegttatcac cgccagtatg 480
agtgggcaca ttgccaactt cccgcaagag cagacgagtt ataacgttgce gaaggctgga 540
tgtattcaca tggcccggte gttggcgaat gagtggaggg actttgegeg tgtcaactcece 600
atctegectg gttacattga taccgggttg agtgactttg tggataagaa ggttcaggac 660
ctetggetta geatgatccee tatgggecga aacggtgatg cgaaggagtt gaagggtgec 720
tatgtctact tggtcagtga tgccagtact tacacaactg gtgcagacct tgtcattgac 780
ggtggataca ctgtgcggta a 801

The invention claimed is:

specific IgE and/or IgG antibodies in a sample of body fluid

1. An isolated allergen of Aspergillus versicolor, wherein 4, by binding to the allergen of 4. versicolor according to claim

said allergen is glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) with the amino acid sequence SEQ ID No. 1.

2. A pharmaceutical composition comprising a desensitiz-
ing amount of an allergen according to claim 1.

3. An isolated nucleic acid comprising at least one
sequence which encodes an allergen of Aspergillus versi-
color, wherein said nucleic acid encodes glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) with the amino acid
sequence SEQ ID No. 1.

4. A method for the in vitro detection of a mold allergy to
Aspergillus versicolor, comprising detecting A. versicolor-

45

5. The method according to claim 4, wherein detecting
proceeds in an enzyme immunoassay or a radioimmunoassay.

6. The method according to claim 4, wherein detecting
proceeds in an ELISA.

7. The method according to claim 4, wherein the body fluid
is blood, serum, plasma, urine, cerebrospinal fluid, or saliva.

8. Anisolated cell or a microorganism genetically modified
to comprise the nucleic acid according to claim 3.
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Figure 1
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