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Type I allergy is an immunoglobulin E (IgE)-mediated
hypersensitivity disease affecting almost 25% of the popu-
lation [1]. The immediate symptoms of the disease (e.g.
allergic rhinoconjunctivitis, asthma, anaphylactic shock)
are caused by release of biologically active mediators from
effector cells when allergens induce cross-linking of
FcÂRI-bound IgE antibodies [2]. Most allergens represent
low-molecular-weight water-soluble proteins or glycopro-
teins. In order to cross-link effector cell-bound IgE anti-
bodies, at least two IgE epitopes must be present on an
allergen molecule. If allergens are fragmented as can be
achieved by proteolytic digestion of natural allergens [3,
4] or by recombinant DNA technology [5], they will loose
their anaphylactic potential but may retain their immu-
nogenic activity. It was previously demonstrated that
allergen fragments obtained by proteolytic digestion of
allergen extracts lost their allergenic activity but could be
used for immunotherapy [6]. Although it would be of
advantage to use such allergen fragments for immuno-
therapy to reduce anaphylactic side effects it turned out to
be difficult to prepare such extracts in a standardized
form and to remove proteolytic enzymes from the prepa-
rations.

Progress made in the field of allergen characterization
through the application of molecular biological tech-
niques [7] now provides the ground for a controlled prepa-
ration of nonanaphylactic allergen fragments by recombi-
nant DNA technology or synthetic peptide chemistry [8].
This is one possibility of using synthetic peptides contain-
ing T cell epitopes to induce tolerance and/or anergy in
allergen-specific T cells [9]. T cell epitopes are short pep-
tides in the range of 10–12 amino acids which result from
the proteolytic processing of allergens by antigen-present-
ing cells. In contrast B cell epitopes represent surface-
exposed allergen domains which make contact with IgE
antibodies. Another peptide-based approach for therapy
of type I allergy is thus the use of B cell epitope-derived
peptides to induce and focus protective IgG antibodies to
surface-exposed allergen domains recognized by IgE anti-
bodies. To achieve this goal it is necessary to identify
those allergen sources and allergens which are frequent
targets for patients’ IgE antibodies and which bind a high
percentage of specific IgE (fig. 1). Next mRNA is isolated
from the respective allergen sources and cDNAs coding
for the most important allergens are synthesized and iden-
tified by expression cDNA cloning using serum IgE from
allergic patients. We have selected two of the most impor-
tant environmental allergens to evaluate the concept of B
cell epitope-derived peptides for immunotherapy.

Bet v 1, the major birch pollen allergen, is recognized
by more than 95% of birch pollen-allergic patients and
more than 60% of them react exclusively with this aller-
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Allergen-derived synthetic peptides for immunotherapy

Selection of relevant allergen sources and allergens
(pollens, insects, molds, animals)

y

Isolation of allergen encoding mRNA, cDNA synthesis
y

Production of recombinant allergens which equal their
natural counterparts

y

Identification of surface-exposed domains
c v

Three-dimensional structure Experimental mapping of
determination, e.g., Bet v 1 B cell epitopes, e.g., Phl p 1

y

Synthesis of surface-exposed peptides for vaccination
y

In vitro and in vivo evaluation of peptides
IgE binding capacity, basophil histamine release,
provocation testing immunogenicity in animals,

induction of blocking antibodies
y

Clinical immunotherapy trial

Fig. 1. Strategies for the selection of B cell epitope-derived peptides
for immunotherapy.

gen [10–12]. Phl p 1, the major timothy grass pollen aller-
gen, is recognized by more than 95% of grass pollen-aller-
gic patients and it cross-reacts with group 1 allergens
from several grass species [13, 14]. According to the
three-dimensional structure of Bet v 1 [15] and the exper-
imentally determined IgE epitopes of Phl p 1 [16] we syn-
thesized solvent-exposed peptides with an average length
of 30 amino acids. In vitro and in vivo evaluation of the
peptides was performed to demonstrate lack of IgE-bind-
ing capacity and allergenic activity (basophil histamine
release, skin prick testing) (fig. 1). Nevertheless the pep-
tides could be used to induce IgG antibodies in mice and
rabbits which reacted with the complete allergen mole-
cule, immunologically related allergens from other
sources and which inhibited human IgE binding. B cell
epitope-derived peptides may now be evaluated in clini-
cal immunotherapy trials in patients for their clinical
efficacy.
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