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Abstract
Blomia tropicalis (Bt) and Dermatophagoides pteronyssinus (Dp) are ~ Key words
the prevalent house dust mites in tropical countries and are associated ~ « Allergy

« Blomia tropicalis

« Concanavalin A

« Immunoglobulin E

« Immunoglobulin G1
« Immunoglobulin G4

with allergic diseases. Glycosylated antigens are highly immunogenic
and involved in different pathologies. We evaluated the presence of
IgE, IgG1, and IgG4 to concanavalin A-binding antigens (Bt-Con-A)
isolated from Bt-total extract in sera of allergic and non-allergic
subjects. Bt-total and Bt-Con-A extracts were evaluated by SDS-
PAGE and ELISA for reacting with IgE, [gG1, and I[gG4 in sera of 121
patients with allergic rhinitis and 36 non-allergic individuals. All
subjects were skin prick tested with Bt-total extract and inhibition
tests were performed for IgE, IgG1, and IgG4 using both extracts (Bt-
total and Bt-Con-A). Skin prick test showed that 58% of the patients
were sensitized to Bt (Bt+), with 52% reactive to both mites (Bt and
Dp) and 6% to Bt only. A broad spectrum of proteins (14-152 kDa)
was visualized in Bt-total and components >27 kDa for the Bt-Con-A
extract. ELISA showed a similar profile of IgE, IgG1 and IgG4 levels
in response to Bt-total and Bt-Con-A extracts in different groups,
although Bt+ patients showed a lower IgG4 reactivity to Bt-Con-A
extract. Specific IgG1 levels were higher in Bt+ patients than in
control subjects, and IgG4 levels showed no significant difference
among groups. ELISA inhibition showed a partial IgE and total IgG1
and IgG4 cross-reactivity with Dp extract for Bt-total and Bt-Con-A
extracts. We conclude that Con-A-binding components isolated from
Bt constitute major allergens and are involved in both allergen sensi-
tization (IgE response) and homeostasis maintenance (IgG1 and IgG4
responses).

Introduction and subtropical climates (1,2). The role of
house dust mites (HDMs) as a source of
allergens and their contribution to allergic
diseases, particularly asthma and rhinitis,

have been recognized for many years (3).

Blomia tropicalis (Bt) and Dermatopha-
goides pteronyssinus (Dp) are the most preva-
lent domestic mites in house dust in tropical
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Sensitization to indoor allergens is the most
important independent risk factor associated
with asthma. Positive skin tests and/or se-
rum IgE antibodies to HDM have been widely
demonstrated in genetically predisposed in-
dividuals (4).

The role of IgG antibodies to HDM aller-
gens in the pathogenesis of allergic diseases
is not clear. Several investigators have at-
tributed a protective activity to IgG sub-
classes, mainly [gG4, which is produced as a
result of a prolonged natural antigenic expo-
sure and could neutralize the antigen or block
the antibody, thus supporting the immuno-
therapy (5,6). Smith et al. (7) have investi-
gated the IgG and IgG1-4 antibody responses
to Der p 2 in children from high and low
exposure groups by ELISA, demonstrating
that 290% of the children had Der p 2-
specific IgG antibodies, although the levels
of both total specific IgG and IgG1-4 anti-
bodies were substantially higher in the high
exposure group. Recently, we (8) demon-
strated IgE, IgG1l and IgG4 antibody re-
sponses to B. tropicalis in patients with res-
piratory allergy, emphasizing that our pa-
tients seem to be more frequently sensitized
to B. tropicalis high-molecular weight (54-
104 kDa) components than to the low-mo-
lecular weight (11-15 kDa) allergens, which
have been detected predominantly in other
studies (9,10).

Glycosylated antigens have been shown to
play a crucial role in different pathologies and
to be highly immunogenic (11-13). Mannan-
rich glycosylated components derived from
Candida albicans have been recognized by
IgE antibodies in patients with allergic mani-
festations including asthma, rhinitis, and atopic
dermatitis (14). In allergic diseases, previous
studies have demonstrated that tridacnin- but
not concanavalin A (Con-A)-binding high-
molecular weight allergens isolated from D.
farinae reacted strongly with sera from mite-
sensitized subjects (15).

The purpose of the present study was to
isolate glycosylated components from a to-
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tal extract of B. tropicalis using a Con-A
affinity column. We evaluated the responses
of IgE, IgG1, and IgG4 antibodies to these
Con-A reactive components from B. tropi-
calis in mite-sensitized patients. We also
evaluated the cross-reactivity of these anti-
bodies to total extracts of Dp.

Material and Methods

Subjects and skin prick test

A total of 121 adult patients with allergic
rhinitis (AR) with/without intermittent or
persistent mild-to-moderate asthma were
selected on the basis of the history of respi-
ratory symptoms related to house dust expo-
sure, physical examination, and spirometry
when indicated (16,17) at the Allergy and
Clinical Immunology Unit, Federal Univer-
sity of Uberlandia, Uberlandia, MG, Brazil.
Patients underwent skin prick testing (SPT)
with Bt and Dp extracts. A mean wheal
diameter more than 3 mm larger than the
negative control (diluent) was considered to
be positive. Thirty-six healthy adult subjects
were included as a control group. In parallel,
blood samples were collected from all sub-
jects for serological testing. The study was
approved by the Ethics Committee in Hu-
man Research of the Federal University of
Uberlandia and written informed consent
was obtained from all individuals.

Mite extracts

Total extracts of Bt and Dp were ob-
tained from mite bodies provided by Dr.
Federico Montealegre, Ponce School of
Medicine, Porto Rico, USA, as described
elsewhere (8). Briefly, 5 g dried mite powder
was triturated in liquid nitrogen to disrupt
the mites and allergens were extracted over-
night at 4°C in 50 mL 5 mM borate-buffered
saline, pH 8.0, containing protease inhibi-
tors (50 ug/mL leupeptin, 1.6 mM phenyl-
methylsulfonyl fluoride, 1 mM benzamidine,
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and 10 ug/mL aprotinin). After centrifuga-
tion (30,000 g for 45 min at 4°C), the super-
natant was dialyzed (Amicon, Ym-10, W.R.
Grace & Co., Beverly, MA, USA) against
phosphate-buffered saline (PBS) and the pro-
tein concentration was determined by the
method of Lowry et al. (18). The Bt and Dp
total extracts contained 9 and 4.5 mg pro-
tein/mL, respectively.

Isolation of Con-A-reactive components from
total extracts of B. tropicalis

Glycosylated protein from total extracts
of Bt (18 mg total protein) were isolated by
affinity chromatography using 5 mL Con-A
Sepharose (Amersham Pharmacia Biotech
AB, Uppsala, Sweden) previously equili-
brated with PBS. Con-A reactive compo-
nents were eluted with 50 mM o-D-methyl-
mannopyranoside (Ferro Pfanstiehl Labora-
tories Inc., Waukegan, IL, USA) and col-
umn effluents were monitored at 280 nm.
Con-A-unbound (Bt-void; eluted in void vol-
ume) and Con-A-bound (Bt-Con-A) frac-
tions were concentrated and dialyzed against
PBS (Amicon, Ym-10, W.R. Grace & Co.).
The protein content was determined by the
method of Lowry etal. (18) and corresponded
to 490 ug/mL for Bt-Con-A and 3,800 ug/
mL for Bt-void.

SDS-PAGE of B. tropicalis extracts

B. tropicalis whole extract (Bt-total) and
extracts obtained after fractionating by af-
finity chromatography (Bt-void and Bt-Con-
A) were electrophoresed on 12% sodium
dodecylsulfate polyacrylamide gel (SDS-
PAGE) using 20 pg extract per lane and a
mini-gel system (Mighty Small Multiple
Caster, Hoefer Pharmacia Biotech Inc., San
Francisco, CA, USA), under non-reducing
conditions, according to the method of Laem-
mli (19). The gel was subsequently stained
with Coomassie brilliant blue (Sigma, St.
Louis, MO, USA).

Measurement of IgE, 13G1 and 1gG4 by ELISA

IgE-, IgG1-, and IgG4-ELISA were per-
formed as described elsewhere (8). Briefly,
microtiter plates were coated with 1 ug/well
Bt-total or Bt-Con-A extracts, blocked with
PBS containing 0.05% Tween 20 and 1%
bovine serum albumin, and then incubated
with serum samples diluted 1:2 (IgE) or 1:5
(IgG1 and IgG4). Biotinylated anti-human
IgE (1:500; Kierkegaard & Perry Lab., Gai-
thersburg, MD, USA), anti-human IgGl
(1:250; Sigma) or anti-human IgG4 (1:1000;
Sigma) were added, followed by streptavi-
din-peroxidase (1:500; Sigma). The assay
was developed by adding 10 mM 2,2'-azino-
bis-3-ethyl-benzthiazoline sulfonic acid
(Sigma) and 0.03% H,0,. Absorbance (Abs)
was determined in a plate reader (Titertek
Multiskan, Flow Laboratories, McLean, VA,
USA) at 405 nm and antibody titers were
arbitrarily expressed as ELISA index (EI)
according to the formula: EI = sample Abs/
cut-off, where cut-off was established as
mean Abs of 3 negative control sera plus 3
standard deviations. EI values >1.2 were
considered positive for excluding borderline
reactivity values close to EI = 1.0.

Competitive inhibition ELISA

To evaluate the degree of cross-reactiv-
ity between Bt and Dp extracts, competitive
inhibition assays were performed as previ-
ously described (8). Briefly, Bt-total, Bt-
Con-A and Dp-total extracts were serially
diluted 10-fold (102 to 10 ug/mL) and pre-
incubated overnight at 4°C with six pooled
sera (diluted 1:5) obtained from patients with
high levels of specific antibodies to B. tropi-
calis. Con-A was also included as negative
control.

The inhibitor-serum mixtures were added
to microtiter plates previously coated with Bt-
total or Bt-Con-A and assayed by ELISA for
IgE, IgG1, and IgG4 as described above. Sera
incubated with diluent only were used as posi-
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tive controls and results are reported as per-
cent inhibition and calculated as follows:
[1.0 - (sample Abs/positive control Abs)] x 100.

Statistical analysis

Statistical analysis consisted of determi-
nations of means for the levels of antibodies
to B. tropicalis and the differences between
the means were analyzed by the Kruskal-
Wallis test using the Dunn multiple compar-
ison test as post hoc test. Positivity rates of
antibodies to B. tropicalis were compared
using the Fisher exact test. Correlation be-
tween the levels of antibodies to B. tropica-
lis was determined in sera of patients with
positive SPT (Bt+) using the Spearman cor-
relation test. Differences were considered
statistically significant when P < 0.05.

Results
SPT to B. tropicalis and D. pteronyssinus

A total of 157 subjects (121 AR patients
and 36 healthy individuals) were skin prick
tested. All healthy individuals (control group)
showed a negative SPT to HDM extracts.
SPT results for B. tropicalis and Dp in 121
AR patients are summarized in Table 1.
Seventy (58%) patients had positive SPT to

Table 1. Results of the skin prick test (SPT) in
response to Blomia tropicalis (Bt) and/or Derma-
tophagoides pteronyssinus (Dp) extracts in 121
patients presenting allergic rhinitis.

SPT results

Bt+ 70 (57.9%)
Bt+/Dp+ 63 (52.1%)
Bt+/Dp- 7 (5.8%)

Bt- 51 (42.1%)
Bt-/Dp+ 19 (15.7%)
Bt-/Dp- 32 (26.4%)

Data are reported as the number of patients with
percent in parentheses. + = positive; - = negative.

K.C. Almeida et al.

B. tropicalis, 63 (52%) were positive to both
mites (Bt+/Dp+), and 7 (5.8%) were positive
to B. tropicalis only (Bt+/Dp-). In contrast,
of 51 (42%) patients with negative SPT to B.
tropicalis, 19 (16%) were reactive to Dp
only (Bt-/Dp+) and 32 (26%) showed no
reactivity to either mite (Bt-/Dp-).

Con-A-reactive components from total
B. tropicalis extracts

When Bt-total extract was fractionated
on a Con-A-Sepharose affinity column the
chromatographic profile showed a Con-A-
unbound fraction (Bt-void) and two peaks
after eluting with 50 mM methyl o-D-man-
nopyranoside consisting of Con-A-bound
fractions (Bt-Con-A; Figure 1A). When an-
alyzed by SDS-PAGE and stained with Coo-
massie brilliant blue (Figure 1B), Bt-total
extract showed a broad spectrum of protein
components with relative molecular masses
ranging from 14 to 152 kDa (14, 22, 24, 29,
37, 50, 66, 93, 123, and 152 kDa). The Bt-
void fraction showed protein components
below 30 kDa (14, 22, 24, and 29 kDa) while
bands above 27 kDa (27, 29, 37, 50, 66, 93,
123, and 152 kDa) were visualized in the Bt-
Con-A fraction.

IgE, 18G1, and IgG4 antibodies to
B. tropicalis

Levels of IgE, IgG1 and IgG4 antibodies
to Bt-total extract and Bt-Con-A fraction
determined by ELISA in serum from pa-
tients with positive (Bt+) and negative (Bt-)
SPT to B. tropicalis and from control sub-
jects are illustrated in Figure 2.

Levels of specific IgE antibody to Bt-total
(Figure 2A; ELISA index) were significantly
higher in Bt+ (EI=2.32) than in Bt- (E1=0.82)
patients or control (EI=0.78) individuals (P <
0.05). Similarly, levels of IgE antibodies to Bt-
Con-A were significantly higher in Bt+ (EI =
1.81) than in Bt- (EI = 0.84) patients or con-
trols (EI=0.77) (P < 0.05).



Antibody responses to glycosylated antigens from B. tropicalis

Sera from Bt+ patients had significantly
higher levels of IgG1 antibodies to Bt-total
(EI =4.56) than control sera (E1=3.14) (P <
0.05), while Bt- patients (EI = 3.75) did not
present any significant difference from the
Bt+ and control groups (P > 0.05; Figure
2B). The same was observed for Bt-Con-A,
with significantly higher levels of IgGl in
Bt+ patients (EI = 4.54) than in control sub-
jects (EI=3.01; P <0.05), without a signifi-
cant difference between the Bt- (EI = 3.74)
and Bt+ patients or the control group (P >
0.05).

As demonstrated in Figure 2C, only Bt+
patients showed significantly higher levels
of IgG4 antibodies to Bt-total (EI = 2.13) in
comparison to Bt-Con-A (EI = 1.23; P <
0.05), with no significant difference between
Bt+ and Bt- patients and control subjects for
either extract.

Sera assayed on microtiter plates previ-
ously coated with Con-A (negative control
for the Bt-Con-A extract) did not show any
reactivity, with EI values below 1.2 (data not
shown).

Positivity of IgE, 1gG1, and 1gG4 to B.
tropicalis

The percentages of positive IgE, IgG1
and IgG4 antibodies to Bt-total and Bt-Con-

A extracts determined by ELISA in patients
with positive (Bt+) and negative (Bt-) SPT
to B. tropicalis and control subjects are shown
in Figure 3.

For Bt-total extract (Figure 3A), all pa-
tient groups showed significantly higher IgG1
positivity than IgE and I1gG4 positivity (P <
0.05). In Bt+ patients, positivity for IgE and
IgG4 was identical, while in Bt- patients and
control subjects, IgG4 positivity was signifi-
cantly higher than for IgE (P < 0.05). The
same was observed for the Bt-Con-A extract
(Figure 3B), except for Bt+ patients who
showed significantly higher positivity for
IgE (47%) than for IgG4 (31%; P < 0.05).
When comparing the antibody positivity rates
in each group between the Bt-total and Bt-
Con-A extracts, only the Bt+ group showed
a significant decrease in percentage of posi-
tive IgG4 to Bt-Con-A (60to 31%; P <0.05).

Correlation and association between IgE,
I1gG1, and IgG4 antibodies with Bt-total
and Bt-Con-A

To determine the reactivity of antibodies
to Bt-total extract as compared to the Con-
A-reactive components (Bt-Con-A), we in-
vestigated the correlation between the levels
of IgE, IgG1 and IgG4 antibodies to both
extracts in sera of patients with positive SPT
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Figure 1. A, Isolation of con-
canavalin A (Con-A)-reactive
proteins from Blomia tropicalis
whole extract (Bt-total) by af-
finity chromatography on Con-
A-Sepharose. Bt-total extract
(18 mg) was applied to a 5 mL
Con-A-Sepharose column. The
column was washed with PBS
and then eluted (vertical dashed
line) with 50 mM methyl-a-D-
mannopyranoside. Effluent pro-
tein was detected by absorb-
ance at 280 nm. B, Electropho-
retic profile (12% SDS-PAGE)
of B. tropicalis extracts stained
with Coomassie blue. Lane 1,
Bt-total; /lane 2, Bt-void; lane 3,
Bt-Con-A. Electrophoretic mo-
bility of molecular mass (kDa)
standards are indicated on the
left of panel B and B. tropicalis
protein components are indi-
cated on the right.
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Figure 2. Levels of IgE (A), IgG1 (B), and IgG4 (C) reactivity to Blomia tropicalis total extract
(Bt-total) and concanavalin A (Con-A) bound fraction (Bt-Con-A). The antibodies were
determined in serum samples from patients with a positive (Bt+, N = 70) and negative (Bt-, N
=51) skin prick test in response to B. tropicalis and also from control subjects (N = 36). Data
are reported as ELISA index (El). Each horizontal bar indicates the mean value obtained for
each group. The dashed horizontal line indicates the cut-off of the assay (El = 1.2). *P < 0.05
for the comparisons (Kruskal-Wallis test using the Dunn’s multiple comparison test).
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(group Bt+) to B. tropicalis (Figure 4). A
significantly high and positive correlation
was observed between IgE (r, = 0.860; P <
0.0001), IgG1 (r; = 0.883; P < 0.0001) and
IgG4 (r, = 0.790; P < 0.0001) antibodies to
Bt-total and Bt-Con-A extracts. When ana-
lyzing the frequency of concomitantly posi-
tive antibodies to both extracts in Bt+ pa-
tients, a significantly higher double-positive
rate was found for IgG1 (89%) compared to
similar rates for IgE (44%) and 1gG4 (31%;
P < 0.0001). In contrast, the frequency of
single-positive antibodies to Bt-total was
significantly lower for IgG1 (3%) compared
to IgE (16%; P < 0.01) and IgG4 (30%; P <
0.0001), with significant differences also
found between IgE and IgG4 (P < 0.05). In
contrast, the percentage of single-positive
antibodies to Bt-Con-A was negligible (<4%)
for all antibody classes or subclasses.

Specificity of IgE-, 13G1-, and 1gG4-ELISA for
B. tropicalis

Specificity of ELISA for IgE, IgG1, and
IgG4 antibodies to Bt-total and Bt-Con-A
extracts was demonstrated by competitive
inhibition tests using free Bt-total, Bt-Con-
A, or Dp extracts, and Con-A as irrelevant
antigen (Figure 5). All three assays (IgE,
IgGl1, and IgG4) using Bt-total or Bt-Con-A
extract on the solid phase were inhibited in a
dose-dependent manner by increasing con-
centrations of soluble Bt-total and Bt-Con-A
extracts, showing parallel inhibition curves
even at very low inhibitor concentrations. In
addition, cross-reactivity with the Dp ex-
tract was observed in all assays for both
extracts, notably for IgG1 and IgG4 (Figure
5B, C, E, F) that reached >80% inhibition at
100 ug/mL, the highest concentration used.
This was similar to homologous inhibition
(~90%) using Bt-total or Bt-Con-A extracts.
However, for IgE antibodies, the heterolo-
gous inhibition with the Dp extract (~70%)
was significantly lower compared to ho-
mologous inhibition (~90%; P <0.01). Con-
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Figure 3. Positivity (%) of IgE, 1gG1 and IgG4 anti-
bodies to Blomia tropicalis total extract (A) and to con-
canavalin A bound fraction (B). The antibodies were
determined in serum samples from patients with a posi-
tive (Bt+, N = 70) and negative (Bt-, N = 51) skin prick
test to B. tropicalis and from control subjects (N = 36).
*P < 0.05 for the comparisons (Fisher exact test).

B
14
4% 15 = 0.883 .« 89%
121 P < 0.0001 . .
] .
~ . .
< 10 A K
I . ° °
8 8 4 ¢ = ° .
9] 6 * @ %° °
L . S . e
- 44 ®e °
(O] . 3 o °
1= 2 * % o .
T
e o,
0 AL . . . . 3%

0 2 4 6 8 10 12 14
1gG1 to Bt-total (EI)

Figure 4. Correlation and association between the lev-
els of IgE (A), IgG1 (B), and IgG4 (C) to Blomia tropica-
lis total extract (Bt-total) or to concanavalin A (Con-A)
bound fraction (Bt-Con-A), measured by ELISA. The
antibodies were determined in serum samples from
patients with positive SPT (Bt+, N = 70) in response to
B. tropicalis. The correlation coefficient (rs) was calcu-
lated by the Spearman correlation test. The dashed
lines indicate the cut-off values (ELISA index, El = 1.2)
for positivity in each assay. The percentages of double-
positive, double-negative or single-positive antibodies
for each extract are indicated in the corresponding
corners. For example, in panel A 3% indicates the
percentage of patients with single-positive IgE to Bt-
Con-A extract; 44% indicates the percentage of pa-
tients with double-positive IgE to Bt-total and Bt-Con-A
extracts; 16% indicates the percentage of patients with
single-positive IgE to Bt-total extract, and 37% indi-
cates the percentage of patients with double-negative
IgE to Bt-total and Bt-Con-A extracts.
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Figure 5. Specificity of ELISA
for IgE (A, D), IgG1 (B, E) and
1gG4 (C, F) antibodies to Blomia
tropicalis extracts using com-
petitive inhibition assays. Bt-to-
tal, Bt-Con-A, or Dp extracts, or
Con-A (irrelevant antigen) were
used as inhibitors, serially di-
luted and incubated with six
pooled sera from patients with a
positive skin prick test in re-
sponse to B. tropicalis. The anti-
gen-serum mixtures were as-
sayed by ELISA using Bt-total
(A, B, C) or Bt-Con-A (D, E, F)
extracts on the solid phase. Per-
cent inhibition was calculated as
stated in Methods. Bt-total = B.
tropicalis total extract; Bt-Con-A
= concanavalin A bound fraction
from B. tropicalis; Dp = Derma-
tophagoides pteronyssinus ex-
tract.

Braz ) Med Biol Res 39(11) 2006

A that was used as irrelevant antigen did not
show any inhibition.

Discussion

The majority (58%) of AR patients were
sensitized to B. tropicalis, with 52% pre-
senting positive SPT to both mites (B. tropi-
calis and Dp) and 6% to B. tropicalis only.
These results were similar to those of our
previous studies carried out in another group
of AR patients from the same region (8),
confirming that the high rate of this concur-
rent sensitization has certainly complicated
the evaluation of the role of B. tropicalis in
these patients, particularly in tropical and

Bt-total on solid phase
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subtropical regions where both mites coex-
ist.

Glycosylated antigens have been shown
to play a crucial role in different pathologies,
particularly in fungal infections (11-14) and
allergic diseases (15). In this context, we
fractionated the Bt-total extract by Con-A
Sepharose affinity chromatography result-
ing in Con-A-unbound (Bt-void) and Con-
A-bound (Bt-Con-A) fractions. Interestingly,
a distinct electrophoretic profile was ob-
served for these two fractions, with Bt-void
presenting predominantly low-molecular
weight (<30 kDa) components and Bt-Con-
A presenting predominantly high-molecular
weight (>27 kDa) components. The specific

Bt-Con-A on solid phase
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Antibody responses to glycosylated antigens from B. tropicalis

reactivity of these components to IgE or IgG
subclasses in atopic patients is being investi-
gated by immunoblotting.

In the present study, we analyzed the
IgE, IgG1, and IgG4 antibody responses to
different B. tropicalis antigenic components
present in the whole extract (Bt-total) and in
the Con-A-binding fraction (Bt-Con-A) in
sera from AR patients.

ELISA results showed a similar profile
for IgE, IgG1 and IgG4 antibodies directed
to both extracts (Bt-total and Bt-Con-A) in
different groups of patients, except for Bt+
patients who showed a lower IgG4 reactivity
to the Bt-Con-A extract. This fact suggests
that different epitopes could be recognized
by different antibody classes, with IgE and
IgG1 antibodies recognizing more glycosyl-
ated epitopes than IgG4 antibodies. In addi-
tion, the significantly higher IgE levels in
Bt+ patients as compared to Bt- and control
subjects indicate that IgE-ELISA might be
considered as an additional method for evalu-
ating the IgE antibody response to B. tropi-
calis in AR patients.

In the present study, the levels of IgG1
and IgG4 antibodies to both extracts were
detected in the three groups studied, indicat-
ing that these subjects were exposed to re-
peated antigenic stimuli by B. tropicalis al-
lergens. However, levels of specific 1gG1
were higher in Bt+ patients than in control
individuals, while levels of specific 1gG4
showed no significant difference between
the groups. These results suggest that specif-
ic IgG1 and, to a lesser extent, IgG4 anti-
bodies could be related to natural allergen
exposure, thus reflecting a normal conse-
quence of a protective immune response and
serving to limit immediate hypersensitivity
reactions in allergic patients.

The significant positive correlation and
association found between IgE, IgG1 and
IgG4 antibodies to Bt-total and Bt-Con-A
extracts indicate that glycosylated antigens
constitute major allergens and may be in-
volved in the allergen sensitization, since

44% of Bt+ patients had IgE antibodies to
both extracts, as well as in the maintenance
of homeostasis demonstrated by the high
proportion (89%) of Bt+ patients with IgG1
antibodies to both extracts.

When analyzing the competitive inhibi-
tion studies, ELISAs for IgE, IgG1 and IgG4
antibodies to both extracts (Bt-total and Bt-
Con-A) were shown to be specific tests as
demonstrated by high homologous inhibi-
tion. However, a cross-reactivity was found
with the Dp extract, particularly at high con-
centrations. This cross-reactivity was partial
for IgE and total for IgG1 and IgG4 anti-
bodies to both Bt-total and Bt-Con-A ex-
tracts on solid phase, indicating that IgG
subclasses rather than IgE are preferentially
involved in this cross-reactivity and might
be recognizing different epitopes in the al-
lergen extracts.

Arruda et al. (4) have demonstrated a
33% cross-reactivity of B. tropicalis with
Dp and a 43% sequence homology between
the Blo t 5 and Der p 5 allergens, suggesting
that several IgE-binding proteins of B. tropi-
calis could be partially inhibited by Dp.
Additionally, Tsai et al. (9) showed that
there was IgE cross-reactivity between B.
tropicalis and Dp as demonstrated by the
immunoblotting inhibition results. However,
two major B. tropicalis components (14.3
and 27.3 kDa) could not be inhibited by Dp,
indicating that several important B. tropica-
lis allergens need to be better investigated.

Most of the cross-reactivity between B.
tropicalis and Dp extracts has been shown to
be due to the low-molecular weight allergen
components, in particular to the BtM/Blo t 5
and Derp 5 (14 kDa) or Blot 3 and Der p 3 (25
kDa) allergens (20,21). In the present study,
we demonstrated that there was an important
IgE cross-reactivity with the Dp extract even
when using the Bt-Con-A extract, suggesting
that high-molecular weight allergens could
also be involved in this cross-reactivity. Ac-
cordingly, in our previous studies (8), AR
patients appeared to be preferentially sensi-
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tized to B. tropicalis high-molecular weight
allergenic components as compared to low-
molecular weight allergens. Immunoblotting
inhibition studies should be performed using
the Bt-total and Bt-Con-A extracts to better
characterize the components that are cross-
reactive and non-cross-reactive with Dp.

On the basis of these results, we con-
clude that Con-A-binding components iso-
lated from B. tropicalis constitute major al-
lergens and are involved in both allergen
sensitization (IgE response) and the mainte-
nance of homeostasis (IgG1 and 1gG4 re-
sponses). In addition, different epitopes may
be differentially recognized by antibody
classes, with IgE and IgG1 recognizing more

K.C. Almeida et al.

glycosylated epitopes than IgG4 antibodies.
Finally, IgG1 rather than IgG4 antibodies
could be related to natural allergen expo-
sure, reflecting a normal consequence of a
protective immune response.
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