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Abstract

Background: Major allergens could represent a ‘port of
entry’ to allergen polysensitization. The immunogenic
properties of Der p 2 T cell epitopes were evaluated to
test this hypothesis. Material and Methods: T cells were
obtained from regional lymph nodes of mice belonging
to four different haplotypes and used in proliferation
assays using Der p 2 or synthetic peptides. Results: T
cells from recombinant (r) Der p 2-immunized Balb/c
mice (H-29) proliferated to an immunodominant region
encompassing residues 21-35, which also stimulates T
cells of mice expressing three alternative haplotypes
(H-2b, H-2k and H-23), indicating the presence of a univer-
sal T cell epitope. Epitope mapping identified 11e28 as a
critical H-2-binding residue for all four different haplo-
types. p21-35 presents a sequence homology with FIS,
another universal T cell epitope. FIS priming boosts
immune responses to distinct weak immunogens. Balb/c
mice primed with p21-35 or FIS produced stronger im-
mune responses to transferrin upon administration of
the latter than unprimed mice. Besides, this procedure
profoundly affected the overall B cell response to rDer p 2.
Conclusion: Animmunodominant T cell epitope of Der p 2

behaves as a universal epitope and enhances responses
to related and unrelated coadministered antigens. These
findings have implications for the understanding of aller-

gen polysensitization and for immunotherapy.
Copyright© 2001 S. Karger AG, Basel

Introduction

Allergens are defined as major or minor according to
the frequency of recognition by sensitized individuals.
Genetic and/or environmental factors probably play a
role in sensitization to such major allergens. The situation
1s, however, much more complicated when evaluating the
whole anti-allergen immune response, including minor
allergens.

We hypothesized that major allergens are in fact the
first allergens to be recognized, representing a sort of ‘port
of entry’ in allergic sensitization. This somehow presup-
posed that major allergens exhibit intrinsic properties
through which sensitization could occur to minor, weaker
or less frequently encountered allergens [1]. This second
stage in allergen sensitization could result from simple
environmental factors such as allergen exposure and be
independent of the host genetic background. If proven to
be true, such a mechanism would help understanding how
polysensitization develops and possibly how sensitization
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Table 1. Effect of priming and coadministration of p21-35 and/or
FIS on rDer p 2 and transferrin immunogenicity

Priming rDerp 2 Transferrin
p21-35 1/320 1/320

FIS 1/640 1/640

PBS 1/80 1/40

Three groups of mice were primed with PBS, p21-35 or FIS,
respectively. Immunization was carried out using rDer p 2 together
with PBS, p21-35 or FIS. Another three groups of mice were primed
with PBS, p21-35 or FIS, respectively, and immunization was car-
ried out using transferrin together with PBS, p21-35 or FIS. Specific
IgG to rDer p 2 and transferrin are shown as serum dilution. Each
value represents a mean of pooled sera from 5 mice.

Fig. 1. Groups of 6 mice expressing different haplotypes were immu-
nized with p21-35. Pooled lymph node cells were stimulated in vitro
with either p21-35, rDer p 2 or tetanus toxoid (TT) as a control.
Results are expressed as mean + SD of triplicate determinations
after subtracting background values.

could be prevented or eliminated through specific immu-
notherapy [2].

We have recently explored the immune properties of a
major Dermatophagoides pteronyssinus-derived allergens,
Der p 2, and found that one of the major T cell epitopes
fulfills the criteria for such a role.

Material and Methods

The cDNA of Der p 2 was prepared by reverse transcriptase from
mRNA obtained from cultures of D. pteronyssinus and cloned into
pPICZaC for expression in Pichia pastoris. Recombinant (r) Der p 2
was found to react with a panel of conformation-dependent mouse
monoclonal antibodies. Cross-inhibition studies showed rDer p 2 to
be similar to native Der p 2.

Mice were immunized by footpad injections of rDer p 2 in com-
plete/incomplete Freund’s adjuvants. T cells were prepared from
regional lymph nodes. They were used in proliferation assays in
which rDer p 2, or a peptide thereof, was presented by autologous
spleen-derived adherent cells. Synthetic peptides were purchased
from Eurogentec (Seraing, Belgium).

Results

rDer p 2 elicited vigorous immune responses in Balb/c
(H-29) mice. Proliferation assays carried out with sets of
15-mer peptides covering the entire Der p 2 sequence
identified two main T cell epitopes located in positions
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21-35 and 71-85, respectively. Three alternative H-2
haplotypes were used in the same assays, including the
C57BL/6 (H-2b), a strain classically considered as high
responder, C3H (H-2¥) and SJL (H-25). A strong prolifera-
tion was obtained in each case with p21-35 (CHGSEP-
CIIHRGKPF) (fig. 1).

As p21-35 appeared to be universal insofar as it can be
presented in the context of several distinct H-2 haplo-
types, MHC-anchoring residues were localized by using
predictive algorithms. Ile in position 28 could correspond
to position 4 and represent a residue for a supermotif.
Peptides with 1le28 substituted by Ala or Thr were pro-
duced and showed complete abolition of the proliferation
of T cells obtained from mice of each of the four haplo-
types tested.

Sequence homology searching for p21-35 identified
another peptide from sperm whale myoglobin, FIS, which
also has universal properties and shares the sequence SE-
X(X)-IIH with p21-35. However, in addition to such
property, FIS has been demonstrated to boost immune
responses towards distinct antigens administered con-
comitantly, including weak immunogens. We, therefore,
examined whether priming with p21-35 would produce
similar effects. Thus, Balb/c mice were primed with p21-
35 and then immunized with either rDer p 2 or an unre-
lated antigen, transferrin. It was observed that such prim-
ing resulted in the recognition of B cell epitopes scattered
over the entire Der p 2 molecule with a 4-fold increase in
the titer of specific antibodies. Besides, the immune
response towards transferrin was increased by 8-fold, a
result comparable to that obtained when priming was car-
ried out with FIS (table 1).
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Discussion

A region of Der p 2 encompassing residues 21-35
presents the characteristics of a universal T cell epitope,
being recognized in the context of at least four different
mouse H-2 haplotypes. Interestingly, this recognition is
mediated through the use of a H-2-anchoring residue
represented here by Ile28 and constituting a supermotif.
p21-35islocated within a conserved region of Der p 2 [3],

which indicates that the results reported here are also
applicable to other group 2 allergens, such as those of Der-
matophagoides farinae and Dermatophagoides microce-
ras. The fact that priming with p21-35 strongly affects the
overall immune response towards Der p 2 and, in addi-
tion, can boost the production of antibodies of distinct
specificities makes it possible that Der p 2 sensitization
facilitates immune responses towards other allergens to
which individuals are exposed at the same time [4].
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