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Structure-based IgE-epitope investigation of the major cat allergen Fel d 4
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Pets have been recognized as one of the major sources of indoor allergens posing a great risk for the development of IgE-mediated
diseases such as rhinitis and asthma [1]. To date, the WHO/IUIS database reports eight cat allergens, among which the frequency of
IgE recognition and allergen-specific IgE reactivity is found to be the highest for Fel d 1, Fel d 4 and Fel d 7 making them clinically
the most important cat allergens [2]. The cat allergen Fel d 4 belongs to the lipocalin protein family and shares a high sequence
identity with the lipocalin allergens from dog (Can f 6) and horse (Equ c 1). IgE cross-reactivity to these allergens contributes to
polysensitization triggering allergic responses caused by contact with different animals [3]. The structural analysis of allergens
together with epitope studies are important for the improvement of diagnostic approaches as well as the development of specific
immunotherapies. We generated recombinant Fel d 4 allergens using two different expression systems and employed X-ray
crystallography to reveal the structures that confirmed that Fel d 4 has a typical lipocalin fold, consisting of an 8-stranded B-barrel
and one a-helix, and shares high structural similarity to Can f 6 and Equ ¢ 1. Based on the obtained structural data we performed
immunological studies using indirect epitope mapping with antisera raised in rabbits against synthetic Fel d 4 peptides for competing
with IgE binding of allergic patients. Results of the IgE competition studies showed that the C terminal region of the allergen harbors
conformational IgE epitopes or is part of a region containing conformational IgE epitopes. Uncovering the specific IgE binding sites
of Fel d 4 contributes to the understanding of allergen recognition by IgE, helps to understand the basis for IgE cross-reactivity and
is important for the rational design of active and passive allergen-specific treatment forms such as vaccines and therapeutic antibodies.
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