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Predominance ofthe major allergen {Alt a I) in
Alternaria sensitized patients
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Summary

Thirty-nine patients sensitized to Alternaria were evaluated using titrated skin-priek test
(SPT). histamine release studies (HR). inhibition ofRASTand immunoblotting studies.
To determine the relevance of the major allergen, Alt a I, specific rabbit antibodies
against Alt a I and Alt a B were used. The antibodies were preincubated at ditlcrent
concentrations: (i) with the Atternaria allergen dose required for maximum response in
the HR assay (10 BU/ml) and (ii) with the Atternaria antigen coupled to RAST paper
discs (1000 BU/disc). Dose dependent inhibition of histamine release («=30.
X = 80% ±4%. IC30 = 0-69/ig/ml) and of RAST (/! = 7, IC30-4-4 ;jg/ml) was found in
all patients sensitized to ^//cr/7«;7fl as indicated by allergen induced HR. The greater the
response to Alternaria in HR, the higher the antibody concentrations necessary for
inhibition {P<005). Immunoblot experiments {n^25) using SDS-PAGE showed in all
cases IgE- and IgG binding at approximately 28 kD, which is the size reported for the
major allergen, Alt a I. In two cases, slight IgE binding at 45 and 66 kD was also found,
while in two other patients, only IgE binding at 66 kD was seen. Our fmdings emphasize
the major importance o( All a I in patients sensitized to Atternaria.
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introduction

In recent years, the role of Alternaria as an important
aeroallergen in Europe and North America became
evident since 20-30% of individuals with IgE mediated
inhalant allergies were found to be positive by skin prick
or intradermal tests [1,2] using Alternaria allergen
extracts.

Earlier investigations to characterize the Alternaria
allergens failed primarily due to inappropriate methods.
Also, the wide range of different allergens in Atternaria
extracts limited clear cut results [1.3-5]. After isolation of
a protein fraction with a MW of 25-50 kD, Alt a I was
described [6]. Later, important single allergens were
investigated using crossed immunoelectrophoresis [7].
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The relevance of Att a 1 as a major allergen was
established in a collaborative study using several in vitro
methods [8]. Depending on the origin ofthe raw material,
spores versus mycelia, the methods used, either culturing
and harvesting the fungal antigens, or the preparation
and storage of the allergenic extracts, diiferences in the
content ofallergenic compounds were found using several
biological and immunologicut methods [9 II]. Resultsof
collaborative studies [12,13] enabled the selection of a
candidate for the international standard for Atternaria
extracts, a useful tool for better control ofextraet potency
and quality. However, the selected antigen was not useful
due to its poor stability.

Despite this work, little knowledge exists about the
frequency of IgE-mediated sensitization to the major
allergenic compound of Atternaria. Since monospecific
antibodies against Att a I and Att a B have been shown to
bind to these allergens [14,15]. we felt that they might be
useful tools for studying their allergenic relevance in cases
of clinicai sensitization to Atternaria.
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The appearance of several proleins, most with a mol-
ecular weight between 10 and 70 kD. has been described
in other studies using SDS-PAGE for the separation of
Alternaria extracts [28,29]. IgE binding capacities of
Alternaria alternata extracts might be redueed by dis-
sociating conditions during SDS-PAGE [30]: however, a
great variety of IgE-binding components in mould aller-
gens were detectable after immunoblotting probably due
to the refolding of allergens during the blotting procedure
where SDS was partially removed [30].

Several bands were visualized using anti--4/^ a I. The
strongest band was the 28 kDband also recognized by the
IgE antibodies of the patient's sera. Most of the other
bands recognized apparently represent the proposed Alt a
I subunit (MW 14 kD) and high MW aggregates of the 28
kD M W batid [ 17]. Two bands at 25 kD and 36 kD cannot
be explained by this reasoning, and might be due to
impurities in -dnU-Alt a T. Another possible explanation is
non-specific binding of the rabbit IgG-antibodies to
carbohydrates, which have been found to be an important
fraction oi Alternaria extracts [31,32], and whieh would
not slain as protein. However, as demonstrated by
different immunoelectrophoretic techniques, dnH-Alt a I
appears to be highly specific for the 28 kD MW band,
which has been shown to occur also as a band at 14 kD
MW under reducing conditions [17].

In agreement with our findings, the Alt a I protein
fraction first isolated was found to have a molecular
weight of 25-50 kD [6]. Another purified preparation of
Alt a I was characterized by gel filtration to have a MWof
60 kD [7]. In contrast, Vijay et al. evaluated one fraction
with high allergenic activity and a MW of 20 kD [33],
while Bengston et al. [28] identified two protein bands
(approximately 16 and 18 kD) as major allergens. Aller-
gen extracts of different origin and variable contents
could explain the different results [5,10,1 I]. Recent data
obtained using SDS-PAGE for the investigation of Alt a\
fractions of different allergen extracts [14.15,17] confirm
our findings (,-*//a I, MWof 28 kD) or give similar results:
Alt a I. MW of 29 kD [34] and 31 kD [32], While in one
study. 71% ofthe patients had speeific IgE antibodies to
this protein as measured by CRIE [14.17], we found an
IgE-binding band recognized by <\x\X\-Alt a I in all
patients" sera (100%). Eurthermore, for 84% of sera this
was the only IgE binding site.

Two proteins (MW 44 and 66 kD) with much less IgE
antibody binding capacity than Alt a I might be identical
to AgB and AgC that have been described as minor
allergens of Alternaria (MW of 40 and 50 kD) [8].
However, we found only rare evidence for sensitization
towards these secondary allergens, which might be the

result of our allergen extract containing only a small
amount of minor allergens. Further ctinical evaluations
are necessary to define the relevance and role of minor
allergens in patients with sensitization lo Alternaria.
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