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Summary

Background The T cell reactivity to the major allergen of bee venom, phospholipase A2, has been
thoroughly characterized. In contrast, only little is known about the human cellular response to
major allergens from wasp venom.

Objective To characterize the human T cell response to antigen 5 from Vespula vulgaris, Ves v 5.
Methods Recombinant Ves v 5 was used to establish allergen-specific T cell lines (TCL) and T cell
clones (TCC) from the peripheral blood of vespid-allergic and non-allergic individuals. Ves v
S-specific TCL were mapped for T cell epitopes using overlapping synthetic peptides representing the
complete amino acid sequence of Ves v 5. Ves v 5-specific TCC were analysed for antigen-induced
secretion of IL-4, IFN-y and IL-10.

Results  Seventeen distinct T cell epitopes were recognized by allergic individuals among which Ves
v Sig1_192 was identified as a dominant T cell epitope. Partially different epitopes were observed in
TCL from non-allergic subjects and the dominant epitope Ves v 5131 192 Was not prevalent in these
cultures. Ves v 5-specific TCC isolated from allergic individuals did not show the typical T helper
type 2 (Th2)-like cytokine profile in response to specific stimulation, i.e. high amounts of IL-4 and

low IFN-y. TCC from non-allergic individuals showed a Thl-like cytokine pattern.

Conclusions Our findings provide evidence that the allergic T cell response to Ves v 5 is not Th2-
dominated and that different immunogenic sites on this major wasp venom allergen are recognized
by allergic and non-allergic individuals.
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Introduction

It is well documented that stings from insects belonging to the
order Hymenoptera, e.g. honey bees (Apoidea) and vespids
(Vespidae), can induce allergic reactions and occasionally
fatal anaphylaxis [1, 2]. The prevalence of sensitization
against these insects was estimated between 9.3% and
28.5% in the adult population [3, 4]. Vespid venom contains
three major allergens: phospholipase Al, hyaluronidase and
antigen 5 (Ag 5). Whereas phospholipase Al and hyalur-
onidase represent two allergens with enzymatic activities, the
biological function of Ag 5 is still not fully understood [5].
The complete amino acid (aa) sequences of Ag 5 from
different vespid species have been determined [6]. Ag 5 from
Vespula vulgaris (Ves v 5) is a protein of 23kDa and consists
of 204 aa. RVes v 5 was expressed in bacteria and — in order
to obtain the native conformation of the natural protein — in
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Pichia pastoris [7]. Recently, the structure of Ves v 5 was
solved by X-ray crystallography enabling the analysis of B cell
epitopes that may participate in allergic cross-reactivity [8].
The cloning of the complementary DNA (cDNA) of
allergens and their subsequent expression in recombinant
form allow to elucidate the cellular response to these proteins.
Several relevant respiratory allergens have been characterized
with respect to their T cell epitopes and the phenotype of
responding T cells in the recent past [9-16]. Regarding Hym-
enoptera venom allergens, however, only a limited number of
allergens have been investigated so far. The T cell reactivity to
the major allergen of bee venom, phospholipase A2 (PLA2),
has been characterized in allergic and non-allergic individuals
[17]. Several T cell epitopes of PLA2 distributed throughout
the entire molecule have been identified [18, 19]. Based on
these findings, therapeutic strategies have been developed
which involve the use of peptides that contain important
T cell epitopes but are not able to induce IgE-mediated
adverse side-effects [20-22]. In clinical studies overlapping
peptides deduced from the PLA2 molecule have been shown
to be clinically effective as vaccines and to provide increased
safety of specific venom immunotherapy [23, 24]. The cellular
response to Ag 5 from Dolichovespula maculata (American
hornet), Dol m 5, has been analysed in mice [25, 26].
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The intention of the present study was to characterize
the human T cell response to Ag 5 from V. vulgaris, Ves v 5.
Peripheral blood mononuclear cells (PBMC) from human
leucocyte antigen (HLA)-typed allergic and non-allergic in-
dividuals were incubated with rVes v 5 and T cell lines (TCL)
were established from those cultures. To delineate relevant
T cell epitopes, the TCL were stimulated with overlapping
synthetic peptides representing the complete aa sequence of
Ves v 5. Ves v S-specific T cell clones (TCC) were established
and served as tools to characterize the phenotype of responding
T lymphocytes to the major V. vulgaris venom allergen.

Methods

Allergic and non-allergic individuals

Fifteen vespid-allergic and 15 non-allergic individuals were
included in the study. IgE-mediated allergy to V. vulgaris
venom was documented by typical case histories, positive skin
test titration (skin prick test or intracutaneous test) and
positive CAP/RAST (median: 25.2kU/mL; Pharmacia, Up-
psala, Sweden). In general, the patients were stung two to
three times and blood samples were taken within a time
period of 3-6 months after they had developed severe
systemic reactions. Non-allergic individuals were stung by
vespids at least twice and did not experience abnormal local
or systemic reactions. In skin tests all non-allergic individuals
were negative. The serum of each allergic and non-allergic
individual was tested for Ves v 5-specific IgE in immunoblot
experiments. HLA-A, B, C, DRBI1, DRB3/4/5 and DQBI
typing was performed at low resolution by reverse-blot SSO
technique (Reli, Dynal, Uppsala, Sweden) and ligation-based
typing. In addition, DRBI alleles were typed by nucleotide
sequencing as previously described [27].

Allergens

V. vulgaris venom (12019726YJ) was kindly provided by
Vespa Labs (Spring Mills, PA, USA). The gene coding for
Ves v 5 was obtained from Dr T. P. King [28]. The gene was
subcloned into pGapZaA expression vector into Xhol and
Xbal restriction site(s). The vector was transformed into
P. pastoris X33 cells by electroporation [28]. Expression of
rVes v 5 was performed in yeast peptone dextrose medium
with 100pg/mL Zeocin at 30°C. The Pichia pastoris-
expressed rVes v 5 was concentrated from the culture
supernatants by stepwise ammoniumsulfate precipitation.
The precipitated rVes v 5 was dissolved and dialysed against
20mM Tris-Cl, pH 7.5. The sample was then subjected to a
6mL Resource Q (Amersham Biosciences, Uppsala, Sweden)
anion exchange column. The column was first equilibrated
with 20mMm Tris-Cl, pH 7.5 buffer. The elution was
performed with a linear 20 min gradient from 0% to 100%
in a 20mMm Tris-Cl, 0.5M NaCl pH 7.5. The flow-through
fractions containing rVes v 5 were pooled and further
subjected into the 5/SHR (Amersham Biosciences) SE-53
cation exchange column. The column was equilibrated with
20mM Tris-Cl, pH 7.5 and the elution was performed as
described above. The eluted fractions containing rVes v 5
were pooled and put on the 16 x 60 Superdex 75 (Amersham
Biosciences) column equilibrated by 10mm (NH4),HCO;

buffer. RVes v 5-containing fractions were pooled and
subsequently lyophilized and stored at — 20 °C.

Immunoblots and inhibition assays

For immunoblotting experiments V. vulgaris venom (6 pg/
lane) or rVes v 5 (1 ng/lane) were separated by 12% SDS-
PAGE and blotted onto a nitrocellulose membrane. The
membrane was incubated with patients’ sera overnight at
4°C. After incubation with a '*I-labelled anti-human IgE
antibody (IBL, Hamburg, Germany) bound IgE was visua-
lized by autoradiography. For inhibition experiments sera
were incubated overnight at room temperature with rVes v 5
(5 pg/mL) or bovine serum albumin (BSA) (5 pg/mL). After
pre-incubation, sera were subjected to immunoblotting
experiments as described above.

Proliferation assays

PBMC were obtained from peripheral blood by Ficoll-
Hypaque density gradient centrifugation (Pharmacia Diag-
nostics, Uppsala, Sweden). PBMC (2 x 10°) were cultured in
triplicate in 96-well plates (Nunclone, Nunc, Denmark) in
200 pL of serum-free Ultra Culture Medium (Bio Whittaker,
Walkersville, MD, USA) supplemented with 2 mm/L-gluta-
mine and 2 x 10~ °M 2-ME in the presence of allergen for 6
days. RVes v 5 was titrated in the concentration range of 3 pug
to 50 pg/mL. During the last 16h of culture [*H]-thymidine
(0.5 uCi/well) was added and the incorporated radioactivity
was measured by scintillation counting in counts per minute
(cpm). Acpm are cpm in cultures stimulated with rVes v 5
minus cpm in cultures with medium alone. Background cpm
ranged from 981 to 37912 cpm in vespid-allergic and from
1114 to 31487 cpm in non-allergic individuals.

T cell epitope mapping

For epitope mapping studies a panel of 65 overlapping
dodeca peptides (5 pg/mL; Mimotopes/Biotrend, Koln, Ger-
many) representing the entire aa sequence of Ves v 5 was
used. Since in PBMC no significant proliferative responses to
peptides were observed, allergen-specific T lymphocytes were
enriched in oligoclonal TCL. For this purpose, PBMC
(1.5 x 10®/mL) were stimulated with rVes v 5 (10 ug/mL) or
V. vulgaris venom (20 ug/mL) in 24-well flat-bottomed culture
plates (3524 Costar, Cambridge, MA, USA) under conditions
as described above. After 5 days, 10 U/mL of human rIL-2
(Boehringer, Mannheim, Germany) were added. At day 7,
T cell blasts were enriched by density gradient centrifugation
and expanded in 96-well-round-bottomed plates (Nunclone)
by adding 2 x 10° irradiated PBMC and rIL-2 (4 U/well)
at weekly intervals. TCL were stimulated with rVes v 5
(5pg/mL), V. vulgaris venom (25pug/mL) or single peptides
in the presence of 1 x 10° irradiated (60Gy) autologous
PBMC. After 48h, [’H]-thymidine was added and cell
proliferation was evaluated as described above. The stimula-
tion index (SI) was calculated as ratio between cpm obtained
in T cell cultures plus PBMC plus allergen and cpm obtained
in cultures plus PBMC without allergen. The proliferative
response to selected peptides in TCL from allergic compared
with non-allergic subjects was statistically analysed by the
Mann—Whitney U-test.
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Fig. 1. IgE immunoblot. The IgE reactivity of vespid-allergic individuals to rVes v 5 (upper level) and Vespula vulgaris venom (lower level) is shown. Pre-
incubation of each serum with rVes v 5 (lower level, lane +) reduced IgE binding to natural Ves v 5 (lower level, lane 0) in V. vulgaris venom. N, serum pool of

non-allergic individuals; B, buffer control.

Ves v 5-specific T cell clones

After density gradient centrifugation of TCL at day 7, the
enriched T cell blasts were seeded by limiting dilution
technique in 96-well round bottom plates (Nunclone) in the
presence of 2 x 10° irradiated PBMC, 0.5% v/v PHA (Gibco,
Grand Island, NY, USA) and rIL-2 (4 U/well). Growing
monoclonal microcultures were expanded at weekly intervals
with irradiated PBMC and rIL-2. To determine allergen-
specificity, TCC were stimulated with rVes v 5 (5 pg/mL) and
V. vulgaris venom (25pg/mL) in the presence of 1 x 10°
irradiated (60 Gy) PBMC. After 48h, [*H]-thymidine was
added and cell proliferation was evaluated as described above.
The phenotype of TCC was analysed by flow cytometry as
previously described [15]. Cytokine levels in supernatants
collected after 48h of allergen-specific stimulation were
measured by ELISA using matched Ab pairs (Endogen,
Woburn, MA, USA) according to instructions of the manu-
facturer (sensitivity limits: 1L-4: 9 pg/mL, IFN-y: 9.5 pg/mL,
IL-10: 4.7 pg/mL). Cultures containing TCC and PBMC alone
served as negative controls. TCC were distinguished into Th-
subsets according to their cytokine pattern in response to
allergen-specific stimulation as previously described [15]: TCC
synthesizing >47.5pg/mL IL-4/<9.5pg/mL IFN-y and
IL-4 (pg/mL) >5 x IFN-y (pg/mL) were attributed to the
Th2-like subset. TCC producing >45pg/mL IFN-y/<9pg/
mL IL-4 and IFN-y (pg/mL) >5 x IL-4 (pg/mL) to the
Thl-like subset. TCC synthesizing similar levels of IL-4 and
IFN-y were classified as ThO.

Results

Immunoglobulin E immunoblots

IgE binding patterns of 15 patients with wasp sting allergy are
depicted in Fig. 1. All patients reacted with rVes v 5 (Fig. 1,
upper level) and the 23 kDa allergen in V. vulgaris venom, i.e.
natural Ves v 5 (Fig. 1, lane 0, lower level). Pre-incubation of
the sera with rVes v 5 markedly reduced IgE binding to natur-
al Ves v 5 in all patients (lane (+), lower level) confirming the
correct three-dimensional structure of the recombinant
protein. None of the 15 non-allergic individuals showed IgE
binding to recombinant or natural Ves v 5 nor to any protein
contained in V. vulgaris venom (individual data not shown).
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Fig. 2. Lymphoproliferative response to rVes v 5. Peripheral blood
mononuclear cells from 15 vespid-allergic (filled circles) and 15 non-allergic
(open circles) donors were stimulated with 25 pg/mL of rVes v 5.

The horizontal line indicates the median. Acpom = counts per minute
(cpm) in cultures stimulated with rVes v 5 minus cpm in cultures with
medium alone.

The serum pool of all non-allergic individuals is shown in lane
N (Fig. 1).

Proliferation assays

In initial experiments, PBMC of vespid-allergic and non-
allergic individuals were stimulated with titrated concentra-
tions (3-50 pg/mL) of rVes v 5 which revealed 25 ug/mL as
optimum concentration (data not shown). Proliferative res-
ponses of PBMC from 15 vespid-allergic and 15 non-allergic
individuals in response to 25 pg/mL rVes v 5 are shown in
Fig. 2. Overall, rVes v 5-induced lymphoproliferation in cells
from vespid-allergic individuals was stronger although no
statistically significant difference between the two groups
was observed.

T cell epitopes of Ves v 5

To delineate relevant T cell epitopes, TCL generated with
rVes v 5 were mapped with a panel of 65 synthetic peptides
covering the complete aa sequence of Ves v 5. Results are
depicted in Fig. 3. By considering a SI>4 as positive, 17
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Fig. 3. T cell epitopes of Ves v 5. T cell lines from 13 allergic and 13 non-allergic individuals were established with rVes v 5 and proliferation was tested with
overlapping peptides spanning the Ves v 5 sequence. Peptides inducing a Sl >4 in allergic patients and a Sl >2 in non-allergic donors are shown as boxes.

T cell epitopes were identified in TCL derived from 13 vespid-
allergic patients. The peptide Ves v 5;g;_19> Was recognized by
seven individuals, Ves v 57,3 g7 by six, Ves v 5157133 by
ﬁve, Ves v 5148—162 by four, Ves v 519,33 by three, Ves v 51@27
and Ves v 5,5 36 by two individuals each. The peptides Ves v
5112, Ves V 513 24, Ves v 525 39, Ves v 5g5 95, VES V 5103117,
Ves v 5115126, V€S V 5142156, V€S V 5154 165, V€S V 5157 163 and
Ves v 5157_198 Were recognized by one allergic patient each.

By considering a SI>2 as positive, 15 T cell epitopes were
identified in TCL derived from 13 different non-allergic indi-
viduals (Fig. 3). The peptide Ves v 519 39 wWas recognized by
three individuals, Ves v 5112,123, Ves v 5121,132, Ves v 5148—15%
and Ves v 5169_1g0 by two and the peptides Ves v 555 36, Ves v
53142, Vesv 54&60’ Vesv 555766’ Vesv 5617729 Ves v 57(%8]9 Ves
v 579,90, Ves v 513@141, Ves v 5139,150 and Ves v 5181—192 by one
individual each. One donor although able to recognize the

© 2005 Blackwell Publishing Ltd, Clinical and Experimental Allergy, 35:367-373
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full-length Ves v 5 molecule failed to respond to any of the
peptides tested.

In parallel to rVes v 5-initiated TCL, TCL were generated
with V. vulgaris venom of each individual. Epitope mapping of
these cultures revealed comparable epitope recognition
patterns as observed in TCL generated with rVes v 5 (data
not shown). The SI induced by the most frequently recognized
peptides in TCL of allergic patients but not recognized by
non-allergic individuals were statistically compared. A sig-
nificant difference between allergic and non-allergic indivi-
duals was found: P =0.039 for Ves v 5ig1_192; P<0.001 for
Ves v 573,37 and P<0.001 for Ves v 51277141.

Distribution of human leucocyte antigen alleles

Twelve of the vespid-allergic patients and 13 of the non-allergic
individuals were typed for HLA class II alleles (Table 1). All
seven individuals of the patients’ group who recognized
peptide Ves v 551 192 possessed an HLA-DRB3*0202 allele

Table 1. HLA alleles of vespid-allergic and non-allergic individuals

while the remaining six patients did not possess this allele. In
the group of non-allergic individuals four persons possessed
an HLA-DRB3*0202 allele. No other peptide-defined sub-
group of patients showed an association with any HLA class I
or class II alleles.

Ves v 5-specific T cell clones

In total, 10 Ves v 5-specific TCC were isolated from six
different vespid-allergic patients and six Ves v 5-specific TCC
from two non-allergic donors (Table 2). All TCC responded
with a SI>10 to rVes v 5 and proliferated equally after
stimulation with V. vulgaris venom (data not shown). The
TCC expressed the TCRaf and the majority were
CD47CD8 . Three TCC were CD4*CD8™. In response to
stimulation with rVes v 5, two of 10 TCC isolated from
allergic donors were classified as Th2 like, two of 10 as Thl
like and six of 10 as ThO. Three ThO-like TCC synthesized
IL-10. Two of six TCC isolated from non-allergic individuals

Vespid-allergic individuals

Non-allergic individuals

1 DRB1*0301,*1104 DRB3*0101,*0202 DQB1*02,03
2 DRB1*1101 DRB3*0202 DQB1*03

3 n.d.

4 DRB1*0102,*1301 DRB3*0101 DQB1*05,*06
5 DRB1*0801,*1104 DRB3*0202 DQB1*03,*04
6 DRB1*0701,*1303 DRB3*0101; DRB4*0101/03 DQB1*02,*03
7 DRB1*1101,*1401 DRB3*0202 DQB1*03,*05
8 DRB1*0404,1101 DRB3*0202; DRB4*0101/03 DQB1*03

9 DRB1*0101,*1103 DRB3*0202 DQB1*03,*05
10 DRB1*1501,*0101 DRB5*0101 DQB1*05,*06
11 DRB1*0404,*1501 DRB4*0101/03; DRB5*0101 DQB1*03,*06
12 DRB1*0101,*1501 DRB5*0101 DQB1*05,*06
13 DRB1*1201/06,*1401 DRB3*0202 DQB1*03,*05

DRB1*0404,*15
DRB1*0101
DRB1*0301,*1401
DRB1*0401,"0701
DRB1*0301,"0701
DRB1*1101,*1301
DRB1*0101,"1302
DRB1*1301,*1501
DRB1*0408,*1301
DRB1*0301,"0401
DRB1*0301,*0402
DRB1*0701,*1501
DRB1*0701,*1501

DRB4*0101/03; DRB5*0101

DRB3*0101; *0202
DRB4*0101/03
DRB3*0101; DRB4*0101/03
DRB3*0202

DRB3*0301

DRB3*0202; DRB5*0101
DRB3*0202; DRB4*0101/03
DRB3*0101; DRB4*0101/03
DRB3*0101; DRB4*0101/03
DRB4*0101/03; DRB5*0101
DRB4*0101/03; DRB5*0101

DQB1*03,"06
DQB1*05

DQB1*02,*05
DQB1*02,"03
DQB1*02

DQB1*03,*06
DQB105,"06
DQB1*06

DQB1*03,*06
DQB1*02,"03
DQB1*02,*03
DQB1*02,"06
DQB1*02,"06

HLA, human leucocyte antigen.

Table 2. Characterization of Ves v 5-specific TCC

Clone Phenotype IL-4 (pg/mL) IFN-y (pg/mL) IL-10 (pg/mL) Th subset

Allergic individuals
B 71 CD4" CD8~ TCRap* 215 <95 71.1 Tho*
F 38 CD4" CD8~ TCRap™ <9 <9.5 <47 ThO
K 109 CD4" CD8~ TCRap™* <9 <95 241 Tho
M 216 CD4" CD8~ TCRap™ 475 39.5 45.3 Th2
O 104 CD4* CD8" TCRap™ <9 28.3 125 ThO
O 106 CD4" CD8~ TCRap™* <9 105 22.7 Th1
T26 CD4" CD8~ TCRap™ <9 <9.5 <47 ThO
T 45 CD4" CD8" TCRup™ <9 143.7 <47 Th1
T57 CD4" CD8~ TCRap™ <9 30 <47 ThO
T 149 CD4" CD8~ TCRap™ 794 <95 <47 Th2

Non-allergic individuals
A4 CD4" CD8~ TCRap™ <9 242 13.3 Thi
A6 CD4* CD8~ TCRap™* 40.2 >500 303 Th1
A9 CD4" CD8" TCRap™ <9 >500 35.7 Th1
A 43 CD4" CD8~ TCRap™* 18.5 <95 9.7 Tho
K6 CD4* CD8~ TCRap™ <9 35.7 58.2 ThO
K28 CD4" CD8~ TCRap™ <9 417 56.3 Thi

*TCC synthesizing>47.5pg IL-4/<9.5pg IFN-y and pg IL-4>5 x pg IFN-y were defined as Th2, TCC synthesizing>45pg IFN-y/<9pg IL-4 and pg
IFN-y>5 x pg IL-4 as Th1 and all other constellations as Th0. TCC, T cell clones; Th1, T helper type 1; Th2, T helper type 2.

© 2005 Blackwell Publishing Ltd, Clinical and Experimental Allergy, 35:367-373
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were attributed to the ThO and four of six to the Thl subset.
One Thl-like TCC produced IL-10.

Discussion

The T cell response to Ag 5 from V. vulgaris was
characterized and compared between vespid-allergic and
non-allergic individuals. In total, 28 distinct T cell epitopes
of Ves v 5 were identified (Fig. 3). Most allergic patients
recognized multiple epitopes whereas non-allergic individuals
reacted in general with one or two distinct peptides. In addi-
tion, the peptide-induced proliferation was more pronounced
in TCL from allergic than non-allergic individuals. These
differences are also reflected in the weaker proliferative
responses to rVes v 5 of PBMC from non-allergic individuals
(Fig. 2). Of interest, several peptides were recognized by
allergic but not by non-allergic subjects (Fig. 3). The T cell
response to the relevant epitopes Ves v 5151 192, Ves v 573 g7
and Ves v 5(57_14 differed significantly from non-allergic
subjects. On the other hand, individual non-allergic indivi-
duals harboured T cells specific for single peptides located in
the region of aa 31-72 and aa 169-180 whereas allergic
patients did not. Thus, in contrast to other previously analysed
allergens, the T cell recognition sites of Ves v 5 differ between
vespid-allergic and non-allergic individuals [19, 29, 30].

The analysis of the murine T cell response to Dol m 5, the
Ag 5 of D. maculata (American hornet), has defined a major
T cell epitope located within aa 176-195 of Dol m 5 which
shows strong cellular cross-reactivity with Ves v 5 [26]. This
peptide is highly conserved among Ag 5 molecules from
different vespid species [31]. In accordance, an epitope located
within aa 181-192 of Ves v 5 (HKHYLVCNYGPS) was
recognized by 54% of the allergic patients included in
this study. In all but one of the patients, Ves v 5ig_192
induced the highest proliferation among all peptides. Hence,
with respect to vespid-allergic humans Ves v 5151 19, can also
be regarded as immunodominant. This epitope was present in
only one of 13 TCL from non-allergic donors
(Fig. 3). All seven allergic patients recognizing Ves v 551
19> possessed the HLA-DRB3*0202 allele (Table 1), a
phenotype with a frequency of 45% in the Austrian
population. None of the other more frequently recognized
Ves v 5-peptides, e.g. Ves v 5;3_g7, could be associated with a
particular HLA phenotype. However, no statistical signifi-
cance for an association of Ves v 5ig1_190 with HLA-
DRB3*0202 was found and a higher number of individuals
needs to be studied to confirm whether this HLA phenotype is
truly linked with the recognition of the immunodominant
epitope Ves v 515119 in vespid-allergic patients.

To evaluate the specific cytokine response to Ves v 5 we
employed allergen-specific TCC because cytokine levels in
PBMC were constantly below the sensitivity limit. We have
used this approach before to analyse the cellular immune
response to respiratory allergens and the majority of these
TCC showed a Th2 phenotype, i.e. synthesized high amounts
of IL-4 but no IFN-y [15, 16, 29, 32]. However — applying
comparable culture conditions — most Ves v 5-specific TCC
from allergic individuals did not produce noticeable amounts
of IL-4 (Table 2) although all patients had a CAP-RAST >3
for V. vulgaris venom and Ves v 5-specific IgE in their sera

(Fig. 1). Moreover, Ves v 5-specific TCC from three different
individuals were CD4"CD8™" which we have not observed for
TCC specific for inhalant allergens [15, 16, 29, 32]. Thus, our
data provide evidence that the T cell response to Hymenop-
tera allergens differs from the typical Th2-dominated
response to inhalant allergens. Ves v 5-specific TCC isolated
from non-allergic individuals predominantly expressed the
Thl-phenotype. With respect to the secretion of IL-10, which
is associated with the suppression of allergen-specific T cell
responses in healthy individuals, no differences between Ves v
S-specific TCC from allergic and non-allergic individuals were
observed [33].

Based on the identification of major T cell determinants of
bee venom allergens novel immunotherapeutic agents were
designed and successfully applied to desensitize bee venom-
allergic patients [21-24]. The characterization of the T cell
response to the major allergen in V. vulgaris venom, Ves v 5,
represents a first step for similar approaches to the therapy of
vespid-allergic patients with increased safety and efficacy.
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