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In Shape - The Art of Mapping
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In type I allergy, IgE antibodies directed against spe-
cific epitopes on foreign proteins or glycoproteins are
produced during the process of sensitization. These IgE
antibodies are further bound to effector cells like mast
cells and basophils, and their crosslink through the cor-
responding allergens is essential for the initiation of al-
lergic symptoms. The vast majority of allergens contain
conformational B cell epitopes, comprising amino acids
that are in close vicinity only in the folded protein where-
as they are noncontinuous in the linear sequence. Result-
ing from this three-dimensional architecture, conforma-
tional epitopes are difficult to characterize.

However, it is of great importance for the better under-
standing of immune responses and for the design of ef-
fective active and passive treatment strategies to gain also
precise knowledge of the interacting surface between IgE
antibodies and their corresponding epitopes.

The most direct way of identifying conformational
epitopes is still the determination of the three-dimen-
sional structure of the antibody-allergen complex by X-
ray crystallography [1, 2]. But there are limitations in the
performance as the procedure is very time consuming
and needs a large amount of purified protein complexes.
Another method is presented in the article of Gieras et al.
[3] showing that peptide-specific monoclonal antibodies
(mADb) can also map conformational IgE epitopes. An al-

ternative approach is the usage of filamentous phage li-
braries that display random sets of peptides. Panning of
these libraries with the antibody of interest will select
peptides that are involved in antibody-antigen interac-
tion and that may mimic conformational B cell epitopes.

The article of Tiwari et al. [4] in this issue describes the
mapping of a conformational epitope on the major cock-
roach allergen Bla g 2. This mapping was performed by
the panning of a 12-mer phage display peptide library (i.e.
Ph.D. library purchased from the New England Biolabs)
with the mAb 7C11 [5] that is described as a surrogate for
human IgE. For this reason, a modified version of the
panning protocol was established to select in a more
stringent way for high-affinity binding phages. Only two
displayed peptides could be identified that share very
high degrees of amino acid identities as they differed in
only one amino acid. The isolated phages displayed pep-
tides with similar specificity and binding strength. Pep-
tides were further matched on the surface of the three-
dimensional structure of Bla g 2 (PDB ID: 1YG9) with the
help of the computational algorithm EpiSearch. In the
present study, mapping of the two peptides led to the iso-
lation of four overlapping surface patches that share four
amino acids. The four patches identified 17 out of 18 ex-
perimentally determined residues; this corresponds to a
discovery of 94%. The predicted conformational epitope
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in the current study was finally validated by comparison
with the genuine epitope presented by the already pub-
lished co-crystal of Bla g 2 and mAb 7C11 [5].

The strength of this article is the selection of two pep-
tides that — via the identification of four high scoring
patches — discovered in the end 94% of all experimen-
tally determined residues. The selection of these peptides
was performed by a modified phage display screening
method that included an additional elution step to get rid
of weakly bound phages as well as a 10-fold reduction step
in mAb 7Cl11 concentration from one panning round to
the next. These very stringent isolation conditions select
for high-affinity binders, therefore accepting low pan-
ning output. The current approach uses EpiSearch for
mapping isolated peptides, a program that is described to
show the advantages of being quite flexible and time-sav-
ing in comparison to other computational algorithms.
EpiSearch was already applied for epitope mapping in six
unrelated experimental data sets; in these cases it cor-
rectly mapped the location of conformational epitopes
and the identified highest scoring patches covered in
most cases more than 50% of the experimentally deter-
mined residues [6]. The authors of the current paper
could even report an improvement in prediction of par-
ticipating amino acid residues compared to the described
former studies although, quite surprisingly, it was shown
that the EpiSearch program is able to map 17 out of 18
amino acids from the genuine epitope with the help of
two 12-mer peptides.

Nevertheless, there are also some weak points within
the paper. The isolated peptides that were described here
for the very first time were characterized only in their
phage-bound version. The production of soluble peptides
would offer tools to precisely study their interaction with
the specific antibody not only for binding specificity and
inhibition potential but also for affinity in Biacore analy-
sis. Additionally, it would have been beneficial to isolate
and map more than the two described peptides. There-
fore, more extensive screening or screening of a more di-
verse library would be essential.

The identification of conformational epitopes via
screening of random peptide libraries and further their
mapping with the use of the EpiSearch program as de-
scribed in this article seem to be useful in terms of defin-
ing their correct localization. These days much effort is
put on the development of new fast and precise strategies
dealing with epitope mapping. An example for a recent
tool is the software SPADE that is the first approach pre-
dicting IgE epitopes by combining structural and cross-
reactivity data and that compared to other prediction
tools yields highest specificities [7].

However, with currently available technologies, the
only rational method of identifying all amino acid resi-
dues from a conformational - ‘in shape’ - epitope is mea-
suring the crystal structure of an allergen in complex
with the corresponding antibody.
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