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Abstract

Dermatophagoides pteronyssinus is the
mast important source of allergens that cause
allergic disorders in northern Taiwan. Group
11 alfergen of Dp., Der p2, was the major
allergen of Dp House dust mites are
ubiquitous, however, not all subjects
encounter HDM develop allergic disorders. It
was of particular interest to look at the
T-repertoire on major HDM allergens,
investigating cytokine production profile of
the M-sensitive incfividuals, and to tell
their difference with that of the non-atopic
subjects. Previous studies addressed the
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questions by measuring the proliferative
responses as well as the cytokines TFNr/IL4
secreting  into  culture supernatant after
stimulating human peripheral blood mononu-
clear cells or Der p2-specitic T cell lines/T
cell clones with Der p2 allergen or its
peptides. Thus, Der p2-reactive T-repertoire
and the immune deviation of these helper T
cells could not be dissected in the single cell
level. It is still unclear if the Der p2-reactive
T-repertoire and the cytokine production
profile of the Der p2-reactive T cells differ
among non-atopic  (NA) subjects and
HDM-sensitive allergic (A) individuals. In
this project, we tested 11 HDM-sensitive (A)
and 12 non-atopic (NA) subjects for their
T-epitopes on N-terminal of Der p2 allergen.
Peripheral blood mononuclear cells were
cultured in medium containing overlapping
synthetic peptides of Der p2 for 20 hours and
tested for TFNv, IL4 producing cells (SFCs)
by ELISPOT assay. Maost (70-80%) of the
subjects had at least cne T-epitope in Der p2
(pl—BSHQ region. The major T epttopes varied
in different subjects. The IFNv-producing
epitope was comparable to the IL4-produ
cing epitopes in most of the cases. Comparing
the number of spot forming cells (SFCs) in
response to different Der p2 peptides
revealed significant differences, especially at
the C-termunal of Der p2(p!-38), between A
and NA subjects.

Keywords: House dust mite (HDM), Der p2
allergen, T-epitope, ELISPOT.
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In Tarwan, house dust mite (HDM) is
the most important source of indoor allergens
that cause atopic diseases such as allergic
asthma, allergic rhinitis, and atopic dermatitis
{1). The presence of allergen-specific IgE
antibodies is implicated in sensitization of
mast cells and the pathogenesis of unique
inflammatory responses-associated allergic
manifestations. A positive skin test to allergen
correlates well with the presence of specific
égE, which was commonly used for clinical
lagnosis in allergic diseases. Prevalence of
allergic disorders, such as asthma ﬂAS) and
allergic rhinitis (AR) among school-age
children in Taipei was reported to be 26.5%
(2). Der p2 1s the most important allergen that



cause allergic asthma in Northern Taiwan
(3,4). Der p2-specific IgE could be detected in
up to 80% or more of the sera from AS, AR
patients. House dust mite antigens are
ubiquitous, however, not all individuals
exnosed to HDM antigens developed allergy.
It has been well known that the allergic
reaction toward mite’s proteins bias to
Th2-type immune resronses {(5). The
allergen-specific T cell lines derived from
asthmatic children were of Th2-type, secreting
IL4 but barely IFNr. Th2 lymphocytes
enhance the B cells preducing
allergen-specific 1gE antibodies. Activation of
igFE-bearing mast cells or basophils through
allergen binding triggers immediate
hypersensitivity, results in releasing of
mediators that attracting eosiniphifs and
polymorphonuclear cells, and cause
inflammatory responses. For years, the
allergens of HDM were identified
consecutively. Those molecules were
successfully cloned and recombinant allergen

roteins Der p2, p5, and p8 can be produced
or clinical and research use {6-9).

Previous studies of the T-epitopes on
HDM allergens such as Der p2 were carried
out by stimulating freshly isolated human
peripheral blood mononuclear cells (PBMCs)
or established Der p2-specific T cell Lknes
(TCLs)T cell clones (TCCs) with
recombinant or synthetic Der p2 peptides, and
detecting T cell activation by their
proliferation ( H-Thymidine incorporation)
(10,11). Tt revealed that Der p2 allergen
contained multiple T-epitopes and they
differed from individua]f to individual {11, 12).
There was no significant difference between
the Der p2-sensitive allergic patients (A) and
nan-atopic control subjects (NA) (11-13). In
studying the cytokine protile of the Der
p2-reactive T cells, it showed that specific Der
p2-specific TCLs or TCCs derived trom Der
p2-sensitive allergic patients secreted
cytokines in a high IL4/TFNr ratio as
compared to those derived from non-atopic
control individuals (10, 14). However,
proliferating response or level of secreted
cytokine in the whole T cell culture could not
indeed illustrate if the peripheral T-repertoire
reactive to Der p2 differs between A and NA
subjects. Based on the information obtained
from bulk T celf culture, whether the T cells
from A and NA subjects that bear same
peptide specificity showed different cytokine
production profile remains unclear. It is of
disadvantage to use Der p2-specific TCLs or
TCCs to assess the Der p2-reactive repertoire.
Firstly, it was labor-intensive to maintain Der
p2-specific TCLs or obtaining Der p2-specific
TCCs. Secondly, we do not know tor certain
if all the T cells reactive to Der p2 were
equally reactivated during the process of TCL
re-stimulation. The actual T-repertoire of an
individual might be skewed before we get
started to assess It

Heterogeneity of cytokine synthesis in
polarized Th1 and Th2 population could be
assessed at a single cell fevel by ELISPOT
assay (15). This technique not only accesses
the frequencies of PBMCs reactive to a given
allergen or allergenic peptide, but can also
assess the cytokine produced by each cell
simultaneously. To access
1.Major peripheral T-repertotre on the major

Dp. allergen Der p2, both on A and NA
subjects.
2. The difference of cytokine production
profile or immune deviation of the Der p2
eptlide-reactive Th cells at the single cell
evel.
We stimulated PBMCs from 12 NA and 11 A
(classified by presence of Der p2-specific IgE
(ref. 17) or not) subjects with overlappin
synthetic peptides spanning Der p2(1-38
(Figure 1), which was reported to be a major
T-epitope {Chua et. al., unpublished). These
informations will be of value in mapping the
potential allergenic T-epitopes on Der p2
molecule, which will be important in
application designing peptide-based
immunotherapy of HDM allergy. This system
will be a powerful tool in studying
mechanisms involved in a successtul
allergen-specific immuntherapy.
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Most {70-80%)of the test subjects had at
least one IFNr- or IL4-producing T epitope
within the region Der p2 (p1—38)(%ig 2). The
major T-epitopes within this region varied
between subjects. This might be attributed to
different human leukocyte antigens that
participated antigen-presentation steps in T
cell activation. In most of the cases, the
IFNr-SFCs-inducing peptides coincided with
the peptides induce 1L4-SFCs, which implied
most T-epitopes elicited both Thl and Th2
responses (Fig. 2A). However, we also found
3 atopic and 1 NA subjects who had diverse
cytokine expression profile toward peptides
analyzed (Fig. 2B) Therefore, 1t indeed
happened the some T-epitopes could elicit
Thl or Th2 response exclusively. [t was also
interesting to find that IFN-SFCs and
IL4-SFCs toward each Der p2 peptide
differed significantly between the A and NA
subjects, especial]fy for peptides at at the
C-terminal part of the Der p2 (p1-38).Both
the IFNr-SFCs and [L4-SFCs among the
atopic subjects were significantly higher than
that of the atopic subjects. This phenomenocn
awaits further investigation.

w HEARA W

We successfully utihized the ELISPOT assay
system to investigate the fine map of T-epitopes on
the N-terminal of the major HIIM allergen, Der p2. It
will be of use in studying and designing peptide-based
immunotherapy of HDM allergy. This system will be
a powerful tool in studving mechanisms involved in a
successiul allergen-specific immuno- therapy.
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Figures and tables:
Figure2 ELISPOT/ 10" PEMCs responsive to Der p2

peplides.
A, a non-atopic  subject (Derpl-specific  [gE
negative)
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. an atopic subject (Der p2-specific IgE positive)
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Figure 1 Der p2 amono acid sequence of 2 isotorms and the peptide used in this study:
10 20 2C 40 5C 60 70

£2R DOVDVEDCANHE I KEVLVIGCHGSEPCI T HRGKPFCLEAVEEAVONTKTAKI EIKAS I DGLEVDVEGIDD
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Peptide rnames
BIT (113 mmmmmm o m e oo
PIL{d-18) ——--——mmmmeo o
pIT(7-21}
pIli’c-24]
SZR{13-27)
IZ8:113-27)
S2R(16-30)
118 (15-3C)
S2R(19-33)
II8(19-23:
SER(22-3¢g)
IT8(22-36)
SZR{25-39]
128{25-39)

80 30 e 112 120 129
SZR NACHYMKCPLVKGOQYD IXYTWNVEKI AFKSENVVVTVEVMGIDGVLACATATHAKIRE
T8 oo e Nermomm s oo oo e

Table] Spol forming cells (SFCs) per 10° PBMCs in response to Der p2? peptide stimulation

Der p2-specific IgE

each (-} (+} Mann-Whileney U test
10° MNCs n=11 n=11 p value
IFNg SFCs

medium 132(79-218 B4(7~319)

Der-p2(1l 8) 13698-176) 72(11~277)

Der-p2{S2R) 130(45~194) 66(13~284)

pX(1~15) 124(51~216) 52(13~334)

p2(4~18) 144{64--263) TH6~327)

p2(7~21) 138(70~186) 48(3~306)

p2(10~24) 122(53~222) 56(10~295)

S2R{13~37) 128(65~190) S56(7~287)

11 8(13~27) 128(37~218} S6{5~242)

[T 8(16-30) 38(74~191) 60(34~196)

S2R(19~33) 132(58~211} TH(2~254)

IT8(19~33) 130{58~25( 52(2~224) 0.032
S2R(22~30) 145{68~-232) 73(4~221) 3.033
11 8(22~36) 154¢71~235) 26(4~278)

S2R(25-39) 152(78~264) 60(35~203) 0.007
IT8{25--39) 158(82-259) THA~15T 0.012
[L4 SFCs

medinm 137.5(42~207.3) a1(5~296)

Der-pZ(II 8) [32.25{(92~201}) 65(6.67-302)

Der-p2(S2R) 166¢119-~213) 56.3(6~268) .01
p2{1~-15) 141(107-~256.5) 43(2.67~350)

p2{4-~18) 142(106~221 5) 77.5(1~309.5)

pA{7~21} 33.75(92~243) 44(1~304,5}

p2(10~243 137.3(82~267) 31(4.33~304.5)

SIR(13~37) 152.25(70~210.5) 69.5(3.67~263)

I 8(13~27) 138.5(77-274) 46.25(3.33~174.5) 0.001
II 8{16~3) 161 75(%4~234) 33.5(5.33~200) 0.0004
S2R(19-~33} 177(8Bo~-301) 64.75(2.67~152) 0.0000092
11 8(19~33) 166(38~289) 60 25{3~194) 0.0024
S2R{22~36) 131.5(103~266) 64 5(3~182.5) 0.001
If 3(22-30) LT8.73(95~261h 6. 75(2.33~160) (0003
S2R(23-39) 164{45~274.5) 52.25(2.67~170) 0.0005
I 8{25-393 FT5011.5-311) 63{4.33~177.35) 00045




