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SUMMARY

The term ‘atopy’ describes the genetically determined tendency to mount immunoglobulin E (IgE)
antibody responses against per se harmless antigens (allergens). In this study we investigated the
usage of Vy families in the formation of IgE antibodies in 10 patients suffering from mucosal and/or
skin manifestations of atopy. IgE antibody reactivities to exogenous allergen sources as well as to
autoallergens were determined and, by immunoabsorption, it was demonstrated that allergen-
specific IgE accounted for most of the total serum IgE levels in these patients. Using primers with
specificity for the Vi1-6 gene families and a primer specific for the first constant region of human
IgE, cDNAs coding for IgE heavy chain fragments were amplified using the reverse transcription—
polymerase chain reaction (RT-PCR) from peripheral blood lymphocytes of the 10 atopic
individuals. Hybridization of the heavy chain-encoding cDNAs with an IgE-specific internal
oligonucleotide probe revealed a broad usage of all Vy-gene families in the atopic individuals. The
spectrum of Vg families used in a given atopic individual was neither associated with the type or
severity of clinical symptoms nor with the number of allergens recognized. The fact that allergen-
specific IgE antibodies in atopic individuals originate from a broad variety of B cells thus reflects the
activation of multiple B-cell clones during allergen sensitization. This finding should be borne in
mind if therapeutic strategies for Type I allergy are considered that aim at a clonal elimination of

allergen-specific B cells.

INTRODUCTION

Almost 20% of the population worldwide suffers from various
manifestions of atopy.! Atopy describes the tendency of a given
individual to mount immunoglobulin E (IgE) antibody
responses against otherwise harmless antigens (i.e. allergens).
The central role of allergen-specific IgE antibodies for the
pathogenesis of atopy is evident: allergen-induced cross-linking
of effector cell (e.g. mast cell, basophil)-bound IgE antibodies
leads to the rapid release of preformed mediators (e.g.
histamine, leukotrienes) and thus to the immediate symptoms
of atopy (e.g. allergic rhinoconjunctivitis, asthma, urticaria,
anaphylactic shock).> IgE-mediated allergen presentation
causes enhanced proliferation of allergen-specific T cells as
well as release of proinflammatory cytokines, leading to the
chronic manifestions of atopy (e.g. atopic dermatitis, late phase
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of asthma).* For many forms of atopy (allergic rhinoconjunc-
tivitis, asthma, urticaria, IgE-mediated food allergy) the
disease-eliciting allergens have been characterized at the
molecular level.>® Sequence and structural similarities of
many of the environmental allergens analysed so far explain
allergen cross-reactivity at the T-cell level as well as at the B-cell
level and suggest that certain atopic individuals are sensitized
against a limited number of epitopes.” Recent studies
demonstrated that patients suffering from severe and chronic
forms of atopy display IgE reactivity also to endogenous
proteins (autoallergens).>'® The strongly elevated levels of
total serum IgE in certain patients with severe atopy!! were also
attributed to a general dysregulation of IgE synthesis owing to
increased interleukin-4 (IL-4) or decreased interferon-y (IFN-
v) production, perhaps leading to the production of high levels
of IgE antibodies without allergen specificity.'?

While for certain infectious,'*'* as well as immunological,
diseases a bias towards the usage of certain Vy-gene families
has been reported,'>'® rather little information is available
regarding the IgE V-gene usage in atopy. Analysis of the IgE
Vy-gene usage in peripheral blood lymphocytes (PBL) from
three atopic dermatitis patients'® and from spleen-derived
lymphocytes of an asthmatic individual® indicated a prefer-
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Oligonucleotides used for RT-PCR of IgE heavy-chain cDNAs

Name Specificity Sequence 5°-3°

VH1 hu VH1 gene family CAC TCC CAG GTG CAG CTG CTC GAG TCT GG

VH2 hu VH2 gene family GTC CTG TCC CAG GTC AAC TTA CTC GAG TCT GG

VH3 hu VH3 gene family GTC CAG GTG GAG GTG CAG CTG CTC GAG TCT GG

VH4 hu VH4 gene family GTC CTG TCC CAG GTG CAG CTG CTC GAG TCG GG

VH5 hu VH5 gene family GTC TGT GCC GAG GTG CAG CTG CTC GAG TCT GG

VH6 hu VH6 gene family GTC CTG TCA CAG GTA CAG CTG CTC GAG TCA GG

IgE C1 hu e-chain, first constant region GAG AGG AAT TCG CTACTAGTT TTG TTG TCG ACC CAG TCT GTG

Oligonucleotides used for hybridization

Name Specificity

Sequence 5°-3°

IgE int
1gG int

hu e-chain, first constant region

hu y-chain, first constant region

GCC CAC GCA CCC GAG ACG GTC AGC AA
TCC ACC AAG GGC CCATCG

Figure 1. List of oligonucleotides used for reverse transcription-polymerase chain reaction (RT-PCR) amplification of the
immunoglobulin E (IgE) heavy chain-encoding cDNAs and for hybridization.

ential usage of the Vi5-gene family. However, when the IgE
Vu-gene usage of PBL from two atopic dermatitis patients?'
and two peanut allergic individuals®®> was analysed, it became
evident that Vy families other than Vy5 may significantly
contribute to generation of the IgE antibody repertoire in
atopic individuals. Neither of the previous studies provided
definitive information as to whether the cDNA sequences
investigated coded for allergen-specific IgE antibodies or
resulted from polyclonal IgE production and whether a certain
manifestation of atopy may be associated with a particular V-
gene usage. Here we investigated 10 patients suffering from
mucosal and/or skin manifestations of atopy. The presence of
IgE antibodies with specificity to environmental allergens and
autoallergens was measured in their sera. In order to estimate
the contribution of allergen-specific IgE or polyclonal IgE

without antigen specificity to total serum IgE levels in these
patients, immunoabsorption experiments were performed. The
IgE Vy-gene repertoire in all 10 atopic individuals was
investigated by reverse transcription—polymerase chain reac-
tion (RT-PCR) amplification of the IgE heavy chain-encoding
cDNAs from peripheral blood mononuclear cells (PBMC),
using oligonucleotide primers with specificity for the Vy1-6
family and the first constant domain of IgE followed by
hybridization with an internal IgE-specific oligonucleotide
probe.

MATERIALS AND METHODS

Characterization of atopic individuals
In this study we investigated 10 unrelated atopic individuals

Table 1. Clinical and demographic characterization of atopic patients (A-J) and a non-atopic individuals (K)

Gender Age (yr) IgE to: Symptoms Therapy

Patient

A F 45 t, g w,a m ad, r, c, a, fa Corticosteroids

B F 60 t,g, w,am,f ad, r, c, a, fa Corticosteroids

C M 28 t,g am,f ad, 1, c Antihistamines

D M 44 t,g, w,am,f ad, r, c, fa Corticosteroids

E M 53 t,g, w,a m,f ad, 1, c, fa Corticosteroids

F F 29 t,g w,a, m r,c, a,fa Antihistamines

G F 27 a, m r,c,a Antihistamines

H M 36 t, g, W, m ad, r, c, a, fa Antihistamines, immunotherapy

1 M 28 t, g, w, m r, ¢, fa -

J F 34 t,g a I, C Antihistamines
Control

K F 34 -

a, animal proteins; f, fungi; fa, food allergy; g, grass pollen; m, mites; t, tree pollen; w, weed pollen.
a, asthma bronchiale; ad, atopic dermatitis; ¢, conjunctivitis; r, rhinitis.
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suffering from various clinically well-defined forms of atopy,
such as atopic dermatitis (AD)** and mucosal forms of atopy
(rhinitis, conjunctivitis, asthma) (A-J, Tables 1 and 2). Atopic
individuals were characterized by case history, skin-prick
testing and determination of total and specific IgE antibodies,
as described previously.>* A non-atopic individual was
included for control purposes (K, Tables 1 and 2). Demo-
graphic, clinical and serological data of all individuals are
reported in Tables 1 and 2. The presence of IgE autoantibodies
in the sera was determined by IgE immunoblotting.®

IgE immunoblotting

The human epithelial cell line A431, which has been established
from an epidermoid vulvar carcinoma, was purchased from the
American Type Culture Collection (ATCC; Rockville, MD).
The cells were cultured in RPMI-1640 medium supplemented
with 2 mm L-glutamine, 50 mm B-mercaptoethanol (B-MET),
100 U/ml of penicillin, 100 pg/ml of streptomycin (Gibco,
Gaithersburg, MD) and 10% fetal calf serum (FCS) (Sera Lab,
Crawley Down, Sussex, UK). Outdated platelet concentrates
from normal human donors were obtained from the local blood
bank. A431 cells as well as platelets were washed twice in
phosphate-buffered saline (PBS) and then homogenized in
sodium dodecyl sulphate (SDS) lysis buffer.”> Extracts were
separated by denaturing polyacrylamide electrophoresis® and
then blotted onto nitrocellulose (Schleicher & Schuell, Dassel,
Germany), as described previously.?® Nitrocellulose-blotted
proteins were exposed to patients’ sera diluted 1: 10 in buffer A
(50 mm sodium phosphate, pH 7-5, 0-5% w/v Tween, 0-5% w/v
bovine serum albumin, 0-05% w/v NaN3). Bound human IgE
antibodies were detected with '*°I-labelled anti-human IgE
antibodies (radioallergosorbent test [RAST]; Pharmacia,
Uppsala, Sweden) diluted 1:10.%

Immunoabsorption
Preparation of allergen extracts. Five grams of raw material

(birch pollen, timothy grass pollen, mugwort pollen, wheat
flour, peanut, guinea-pig-, dog-, cat-, horse-hair dander, pig,
cod fish-muscle, Cladosporium herbarum, Aspergillus fumigatus
and house dust mites; Allergon, AB, Vilinge, Sweden) were
homogenized with an ultraturrax in 50 ml of water containing
5 mm phenylmethylsulphonyl fluoride (PMSF) and further
extracted under continuous agitation at 4° for 20 min. Super-
natants obtained after centrifugation at 4°, 40 000 g, 30 min
were frozen and lyophilized. Protein concentrations were
determined in the extracts using the MICRO-BCA protein
assay (Pierce, Rockford, IL).

Coupling of allergen extracts to cyanogen bromide (CNBr)-
activated sepharose immunoabsorption. Allergen extracts
were coupled to CNBr-activated sepharose 4B according to the
manufacturer’s instructions (Pharmacia). Five millilitres of
serum from three atopic persons was incubated with 1 ml of
allergen-coupled gel by end-over-end rotation overnight at 4°.
Serum was recovered by centrifugation (4°, 5 min, 5000 g) and
was then incubated with the next sepharose-coupled allergen
extract. Specific and total IgE levels were determined after each
depletion step by CAP-RAST measurements (Pharmacia) to
monitor the degree and specificity of the IgE depletion.

Analysis of the IgE Vy-gene usage

RNA isolation. PBMC (1-5x 107 cells) from 10 atopic
patients and the non-allergic control were isolated by Ficoll-
Paque density-gradient centrifugation at the time of serum
collection. Total cellular RNA was isolated using the guanidine
isothiocyanate method and CsCl gradient centrifugation.?”’

c¢DNA synthesis and PCR. First-strand cDNA was
synthesized with an oligonucleotide primer specific for the first
exon of the € constant region, IgE C1 (Fig. 1) using total RNA
as template and an RNA PCR kit (Perkin Elmer-Cetus,
Norwalk, CT). Equal aliquots of the RT reaction were
individually PCR amplified for each Vi primer using 25 pm
of the Vy primers (Vi11-Vy6, Fig. 1) as described previously.?®

Table 2. Serological characterization of atopic persons (A-J) and of a non-atopic individual (K)

Patients
IgE to: A B C D E F G H I J K
Timothy grass 2 2 3 5 2 3 - 4 5 4 -
Birch 2 5 3 4 5 4 - 4 4 4 -
Mugwort 2 2 - 2 2 2 - 2 3 - -
Cat 5 4 3 3 4 2 1 - - 2 -
Dog 6 4 - 1 5 - - - - -
Horse 3 3 3 3 3 - - - - - -
Guinea-pig 2 3 - - 3 - - - - -
House dust mite 3 3 2 5 3 2 4 3 2 - -
Cladosporium herbarum - 2 - 2 2 - - -
Aspergillus fumigatus - 3 1 2 3 - - - - - -
Cod fish 3 - - 2 - - - - -
Pork 3 3 - 1 3 - - - - - -
Peanut 2 2 - 3 2 2 — 2 1 — -
Wheat flour 3 3 - 2 3 - - 2 1 - -
Total IgE (kU/I) 1129 1383 186 2000 1288 825 158 471 506 203 <20

Values shown for total immunoglobulin E (IgE) levels are given in kU/L

Immunoglobulin E (IgE) levels to environmental allergen sources are expressed as radioallergosorbent test (RAST) classes: RAST class 0, <0-35 kUA/L
(dash); RAST class 1, 0:36-0-7 kUA/I; RAST class 2, 0-8-3-6 kUA/l; RAST class 3, 3-7-17 kUA/I; RAST class 4, 18-50 kUA/I; RAST class 5, 51-99 kUA/I;

and RAST class 6, >100 kUA/I.
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The quality of the RNA was checked by performing RT-PCR
reactions with primers for human kappa light chains, as
described previously.?®

Southern blot hybridization. Equal aliquots (0-1 of the
final volume) of each PCR reaction were separated in a 1-:5%
agarose gel and transferred to nitrocellulose. The identity of the
PCR products was confirmed by hybridization with a 3?P-
labelled oligonucleotide specific for the Cel cDNA (IgE int,
Fig. 1), as described previously.” The same membrane was
stripped and hybridized with a **P-labelled oligonucleotide
specific for the Cyl cDNA (IgG int, Fig. 1), as described
previously.?

RESULTS
Characterization of atopic patients

In this study we included 10 atopic individuals (five women, five
men; mean age 38-4 years) and one non-atopic female (34 years
of age) (Table 1). Patients were selected to cover different
forms and severity of atopy. Six of the atopic patients suffered
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Figure 2. Sera from severe atopic individuals contain immunoglobulin
E (IgE) autoantibodies. Nitrocellulose-blotted proteins from a human
epithelial cell line (A431) (a) and from human platelets (b) were exposed
to sera from atopic patients suffering from symptoms of atopy (lanes
A-J) (see Tables 1 and 2) and, for control purposes, with serum from a
non-atopic individual (lane K) or with buffer alone (lane L). Bound IgE
was detected with **I-labelled anti-human IgE antibodies. Molecular
weights (x 107%) are displayed on the left of the figure.
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from AD with additional symptoms of mucosal atopy
(rhinoconjunctivitis, food allergy, asthma) (A-E, H, Table 1).
Four atopic individuals suffered from mucosal forms of atopy
(rhinitis, conjunctivitis, allergic asthma, food allergy) but not
from AD (F, G, 1, J, Table 1). Determination of total serum
IgE levels (Table 2) showed that four AD patients (A, B, D, E)
had highly elevated total serum IgE levels (average 1450 kU
IgE/l), whereas AD patients C and H, as well as the patients
with mucosal atopy (F, G, I, J), had lower IgE levels, ranging
from 82-5 to 506 kU/1 (Table 2). AD patients A, B, D and E,
with high levels of total serum IgE, suffered from various forms
of mucosal atopy and were sensitized against a broad variety of
environmental allergens (plant pollens, animal hair dander,
moulds, mites, food) (Table 2). Patients suffering only from
mucosal forms of atopy were sensitized against fewer environ-
mental allergens (Table 2). When we analysed the sera of the
atopic individuals for IgE antibodies to human proteins (by
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Figure 3. Estimation of the percentage of total immunoglobulin E
(IgE) directed against environmental allergen sources. Total serum IgE
levels (y-axis) were determined in sera from two atopic dermatitis (AD)
patients with IgE autoantibodies (patients 1 and 2) and in serum from a
rhinoconjunctivitis (RC) patient without IgE autoantibodies (patient 3)
before (cross-hatched bars), and after (black bars) absorption with
environmental allergens.
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immunoblotting) we found that AD patients, but not patients
with mucosal forms of atopy or the non-atopic individual,
reacted with a variety of autoallergens in nitrocellulose-blotted
human epithelial extracts as well as platelet extracts (Fig. 2). In
AD sera A, B, D and E, IgE autoantibodies were present
against 25 000-100 000-molecular weight (MW) A431 proteins
(Fig. 2, upper panel), and AD sera B, C, D, E and H displayed
IgE autoreactivity against platelet-derived proteins of 15 000—
150 000 MW (Fig. 2, lower panel). In summary, we included
patients in our study who suffered from skin and several
mucosal manifestations of atopy with a broad sensitization to

P. Eibensteiner et al.

environmental and autoallergens (e.g. patients A, B, C, D, E
and H) as well as atopic patients with fewer mucosal
manifestations who were sensitized against fewer allergens
and lacked IgE autoantibodies (e.g. patients F, G, I and J).

Allergen-specific IgE antibodies account for most of the total
serum IgE levels in atopic patients

It has been suggested that highly elevated serum IgE levels in
atopic individuals may result from a polyclonal IL-4-driven
secretion of IgE without defined antigen specificity.'? In order
to investigate the contribution of allergen-specific IgE to total

QA \\?434&43/4& QA QQQ&Q&Q&Q& QA 4?4&4&4&4& A \\?434&4&4& QA \\?AgQ&Q&Q&
d . — 805b
el b g 0 eeeee .
. — 514 bp
=
19G ; : 3
(A) (B) ©) (D) (E)
© ™ © ™ © ™
2T R JRT JRT ST SRR SN IRE S SR SRR SNSRI T2RE R SR SRR
it (VYW | 0. 0
o # 1 §.9..
g - — 5l4bp
1gG
] ©G) (H)
© ™ © ™ © ™
AR R R @R\ a2\ g B3
& — 805 bp
00 ¢ <.
— 514 bp
1gG

0] )

(K)

Figure 4. Analysis of the immunoglobulin E (IgE) Vy-gene usage in patients suffering from various grades of atopy and in a non-
atopic individual. cDNAs coding for IgE heavy chain fragments were generated from the peripheral blood mononuclear cells
(PBMCs) of atopic persons (A-J) and of a non-allergic individual (K) by reverse transcription—polymerase chain reaction (RT-PCR)
using different Vy-gene primers (lanes Vi1-Vy6; Fig. 2). Nitrocellulose-blotted IgE heavy chain-encoding cDNAs and, for control
purposes, light chain-encoding cDNAs (F-K: lanes LC) were hybridized with >*P-labelled IgE- or IgG-specific oligonucleotide probes
(Fig. 1). The position of the 805-bp and 514-bp molecular size marker bands are indicated on the right of each blot.
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serum IgE levels in the atopic individuals investigated in our
study, we determined first the presence of allergen-specific IgE
antibodies by RAST measurements for each individual. For the
RAST measurements we selected representative allergen
sources that contained cross-reactive epitopes (e.g. timothy
grass pollen contains most of the IgE epitopes present in other
grass and corn species).>* Similarly to the principle described by
Gleich & Jacob,*® we preabsorbed the sera to sepharose-
coupled allergen extracts according to the patient’s sensitiza-
tion pattern, e.g. total serum IgE levels of two AD patients
(1 =patient A; 2=patient C; Fig. 3, Tables 1 and 2), also
containing IgE antibodies to autoallergens, were reduced to 8%
and 7% after preabsorption with environmental allergens
(1=A: timothy grass pollen, birch pollen, mugwort pollen, cat,
dog, horse, guinea-pig, mite, cod fish, pork, peanut, wheat
flour; 2=C: timothy grass pollen, birch pollen, cat, horse, mite,
Aspergillus). The remaining low levels of total IgE in the sera of
AD patients are probably directed against autoallergens
because both preabsorbed sera failed to react with exogenous
allergens. Preabsorption of serum from a patient with mucosal
atopy lacking IgE autoantibodies (3=patient I; Fig. 3,
Tables 1 and 2) with environmental allergens (timothy grass
pollen, birch pollen, mugwort pollen, mite, peanut, wheat
flour) removed all IgE from the serum. Serum aliquots taken
after adsorption to a given allergen extract contained the same
levels as untreated serum of IgE specific for a not yet adsorbed
extract, thus confirming the specificity of the immunoadsorp-
tion experiments (data not shown). In summary, our results
demonstrate that most, if not all, IgE present in the sera of the
atopic individuals investigated is directed against specific
allergens and does not result from polyclonal production of
IgE without antigen specificity.

IgE antibodies of atopic individuals exhibit a broad usage of
Vi families

When we hybridized IgE heavy chain-encoding cDNAs
(obtained by RT-PCR amplification) from PBMC of the 10
atopic individuals and a non-atopic person with an IgE-specific
oligonucleotide probe we found that:

(1) Certain atopic individuals (e.g. A, D, E, F, G, H; Fig. 4)
and the non-atopic person used all six Vy-family genes to a
varying degree.

(2) Certain atopics (e.g. B, I, J; Fig. 4) used all but one or two
Vy-family genes.

(3) Only one atopic person (C; Fig. 4) exhibited a preferential
usage of two Vy-families (Vy1, Vi6).

The PCR products hybridized with the IgE-specific
oligonucleotide probe between the 514- and 804-bp DNA
marker bands, which is in agreement with the expected size of
the PCR product of =650 bp. The specificity of the
hybridization results is supported by two observations:

(1) The IgE-specific oligonucleotide probe failed to hybridize
with light chain-encoding cDNA products present on the
same nitrocellulose membranes (Fig. 4: panels F-K, lanes
LO).

(2) An immunoglobulin G (IgG)-specific oligonucleotide

© 2000 Blackwell Science Ltd, Immunology, 101, 112-119

probe failed to hybridize with the IgE-encoding heavy
chain cDNAs (Fig. 4: panels A-K: IgG).

Because of the close relationship of the Vi1- and Vy7-gene
families,®' we have not attempted to amplify Vy7-gene
products in our experiments. In summary, our results
demonstrate that IgE antibodies from atopic individuals
exhibit no preferential Vi usage.

Neither type and severity of atopic symptoms nor recognition
of certain allergens are associated with a particular Vy-usage
pattern in atopic patients

The comparison of type (i.e. skin or mucosal manifestations)
and severity (i.e. number of manifestations) with the usage of
certain Vy families showed that patients suffering from severe
forms of atopy (e.g. B, D) used only certain (B: V1, Vy4-6) or
all (D: Vy1-6) Vi families (Tables 1 and 2; Fig. 4). Thus, type
or severity of atopy were not associated with a certain Vi-gene
usage. Likewise, we observed no association between the
number of allergens recognized and the usage of certain Vy
genes. We found patients who were sensitized against a broad
panel of environmental allergens and autoallergens with a
broad (A, D, H) or limited (B) Vy-gene usage (Fig. 4). Patients
who reacted with few environmental allergens exhibited a
broad (G) or limited (J) Vy usage (Fig. 4). IgE heavy chain
cDNAs using all Vy-family genes could be PCR amplified,
even from the PBMC of a non-atopic individual whose total
and allergen-specific IgE levels were below the detection levels.

DISCUSSION

A preferential usage of certain Vi genes in the generation of
disease-specific/eliciting/protective  antibodies has  been
reported for several immunologically mediated diseases.'>'®
Recent evidence for a limited Vy; usage in atopy came from the
observations that ¢ transcripts obtained from the PBMC of
three atopic dermatitis patients'® and spleen-derived lympho-
cytes of an asthmatic individual®® preferentially used the V5
family. In addition, molecular and structural analyses of
allergens indicates that many atopic individuals are sensitized
against a limited panel of cross-reactive allergens and
epitopes.”® A preferential usage of certain Vi genes in the
formation of allergen-specific IgE antibodies would thus be not
unexpected and perhaps be of relevance as it might allow the
development of therapeutic strategies for atopic disorders,
which aim at the deletion of certain IgE-producing B cells.

In this study we analysed the Vy-gene usage in € transcripts
from PBMC of 10 patients suffering from various degrees of
atopy who reacted with a varying spectrum of environmental
allergens and autoallergens.®'® In order to avoid a bias
towards a certain Vi family caused by varying subcloning
efficacies of IgE-encoding PCR products, we chose a
hybridization-based screening method. IgE Vi;1-6 heavy chain
cDNAs were independently obtained from PBMC by RT-PCR
using primers specific for Vyl-6 in conjunction with a
Cel-specific oligonucleotide. RT-PCR experiments were per-
formed using 1-5 x 107 PBMC from each donor. Given the
assumption that 20% of the PBMC are B cells and that = 0-79%
of those express IgE* we calculated that the cell numbers used
should allow us to obtain from each Vy family, by RT-PCR,
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sufficient and representative IgE-encoding PCR products. The
results obtained showed that it was indeed possible to obtain
IgE-encoding PCR products with each of the Vy-family
primers. Using internal IgE-specific, as well as IgG-specific,
oligonucleotides for hybridization we were able to confirm that
the Vy-family specific PCR products obtained coded for IgE.
We found that IgE transcripts of atopic individuals exhibited a
broad usage of all Vy families with no bias to a certain Vg
family. Neither the type and manifestations of atopy nor the
number of allergens/allergen sources recognized were asso-
ciated with a certain pattern of Vi usage. The assumption that
the IgE transcripts analysed in our study probably code for
allergen-specific IgE antibodies is supported by the following
arguments:

(1) Immunoabsorption experiments demonstrated that most, if
not all, IgE could be depleted from the sera of atopic
individuals by absorption to sepharose-coupled allergens.

(2) It was shown previously that PBMC from allergic patients
represent a suitable source for allergen-specific IgE
antibodies.?*

Support for the finding that allergen-specific IgE antibodies
use various Vy families comes also from the molecular analysis
of recombinant human IgE Fabs with specificity for grass
pollen allergens. These IgE Fabs were obtained from a
combinatorial IgE library that was constructed from PBMC
of a grass pollen allergic patient suffering from allergic
rhinoconjunctivitis only.?® IgE Fabs with specificity for the
major timothy grass pollen allergen, Phl p 5, used the Vi3
family, whereas IgE Fabs with specificity for the major timothy
grass pollen allergens, Phl p 1 and Phl p 2, utilized the V43 and
V4 families, respectively.?®** A similar broad usage of Vy
families was reported for human IgG antibodies (BAB1-5),
which exhibited specificity for the major birch pollen allergen,
Bet v 1.3 BABI and BAB2 used the Vi3 family, BAB3 and
BAB4 the V2 family, and BABS the V5 family. The latter
data are of particular interest inasmuch as they demonstrate
that different Vi families can be engaged in the formation of
antibodies against a single allergen.

In this study we did not analyse the sequences of the IgE
variable regions. However the sequence analysis of IgE
antibodies with specificity for the major timothy grass pollen
allergens, Phl p 1 and Phl p 2, has revealed that even IgE
antibodies with specificity for a single allergen can utilize
different = complementarity-determining region (CDR)
sequences.>* Taken together, it seems that sensitization to
allergens activates a great variety of different B-cell clones,
which can utilize a broad spectrum of Vy-family genes. This
fact must be borne in mind if therapeutic concepts for atopic
diseases are considered that aim at the deletion of IgE-secreting
allergen-specific B-cell clones.
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