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More than 25% of the population suffer from
Type I allergy, a genetically determined hyper-
sensitivity disease. The symptoms of Type I allergy
(e.g. allergic rhinoconjunctivitis, asthma, atopic
dermatitis) are due to the formation of IgE anti-
bodies against per se harmless environmental anti-
gens (i.e. allergens). Both, allergy diagnosis and
immunotherapy, are still performed with natural
allergen extracts consisting of difficult to define
mixtures of allergenic and nonallergenic com-
ponents. During the last decade several research
groups have started to characterize the disease-
eliciting allergens at the molecular level using
molecular cloning techniques and to produce and
evaluate recombinant allergens for diagnostic
and therapeutic purposes (1) (Fig. 1). Recombinant
allergen molecules are not only useful tools to
study the immunopathology of the allergic

immune response but will likely advance the diag-
nosis of IgE-mediated allergies. While diagnosis
with the currently applied natural allergen
extracts only allows to identify sensitivity of a
patient towards certain allergen sources, recom-
binant allergen-based diagnosis will precisely
determine the disease-eliciting allergens and thus
the individual patients sensitization profiles (Fig. 1).

Another exciting perspective resulting from the
application of recombinant allergens is the possibility
to produce recombinant and synthetic allergen-
derivatives with strongly reduced allergenic potential
for therapeutic purposes (Fig. 1). Such hypoaller-
genic derivatives will not only allow the treatment
of patients according to their individual sensitization
profiles but also may contribute to the reduction
of anaphylactic side-effects which may occur in the
course of allergen-specific immunotherapy (2,3).
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Figure 1. From natural allergen extracts to recombinant allergens for component-resolved diagnosis (CRD) and component-
resolved-therapy (CRIT) with hypoallergenic allergen derivatives of IgE-mediated allergies. In the first step relevant allergen
sources are selected based on clinical and serological tests. Next, allergen-encoding cDNAs are isolated and the corresponding
recombinant allergens are produced. The recombinant allergens are compared with the natural allergens and, if  they are
equivalent, are then used for component-resolved diagnosis (CRD). They can also be used to study the pathomechanisms
of allergy and their immunological and structural properties are analysed. Results of the thorough molecular analysis of the
recombinant allergens then allows the development of strategies for the conversion of the active allergens into hypoallergenic
allergen derivatives which can be used for component-resolved immunotherapy (CRIT). These strategies are based on the
application of recombinant DNA technologies (expression of allergen fragments, oligomers, hybrids and mutants) or the use
of synthetic peptide chemistry to produce allergen-derived peptides. The hypoallergenic allergen derivatives must then be tested
in experimental animal systems to test whether they can induce protective immune responses and can then be evaluated in
clinical immunotherapy trials in patients.
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