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Introduction

Although immunoglobulin E represents the least abun-
dantimmunoglobulin class present in serum, it is extremely
powerful in the induction of immediate-type reactions (al-
lergic rhinoconjunctivitis, asthma and anaphylactic shock)
due to the Fee-receptor-mediated activation of effector cells
(mast cells, basophils) [1, 2]. The low concentration of IgE
in serum (10400 ng/ml) and the low frequency of [gE-pro-
ducing cells [3] have made it difficult to characterize [¢E
antibodies at a molecular level. The heavy-chain constant
region of human IgE has been well characterized by protein
chemical and molecular biological techniques [4, 5]. In
contrast, little information is available regarding the varia-
ble regions of human IgE antibodies and their usage in atop-
ic individuals [6, 7]. So far, it has been impossible to grow
and culture human B cells producing IgE antibodies with
specificity for defined allergens. In order to characterize hu-
man [¢E antibodies with specificity for major allergens and
to investigate their interaction with the corresponding al-
lergens at a molecular level, we have chosen the combinato-
rial library approach. Using the pComb3H plasmid, which
i1s able to recombine an immunoglobulin heavy-chain frag-
ment with a light chain so that the corresponding Fab frag-
ment can also be presented on the surface of filamentous
phage [8], it has become possible to express functional anti-
body fragments in Escherichia coli and to screen a large
phage repertoire by panning to the given antigen. The pre-

sent contribution describes the construction of an IgE com-
binatorial library from a patient allergic to grass pollen and
the isolation of recombinant human [gE-Fabs with specific-
ity for major grass pollen allergens [9].

Results and Discussion

In order to determine the optimal source for B lympho-
cytes which produce allergen-specific IgE antibodies, we
investigated the influence of cytokines, which, such as [L-4
and [L-13, represent well-established inducers of IgE syn-
thesis in allergen-specific IgkE synthesis. While 1L-4 and
[L-13 were able to upregulate of total IgE synthesis in short
time cultures of human mononuclear cells, no influence on
allergen-specific IgE synthesis was observed [10, [1].
B cells from allergic individuals showed spontaneous secre-
tion of allergen-specific [gE antibodies which was neither
upregulated by IL-4, [L-13 or in conjunction with anti-
CD40 antibodies nor was it downregulated by a neutralizing
[L-4 antibody. We therefore chose freshly isolated periph-
eral blood lymphocytes obtained from a patient allergic to
grass pollen shortly after the grass pollen season as a source
for the isolation of RNA (fig.1). cDNAs coding for [gE
heavy chain fragments and kappa and lambda light chains
were reversely transcribed and PCR amplified using specif-
ic primers. A combinatorial library containing randomly re-
combined IgE heavy chain coding cDNAs and light chain
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[solation 0i RNA from fresh peripheral blood lymphocytes of
an allergic individual

|
Reverse transcription of the IgE-heavy chain, kappa light chain
and lambda light cDNAs

b
PCR amplitication of IgE-heavy chain fragment ¢cDNAs and
light chain cDNAs
Random combination of the heavy chain fragment and light
chain ¢cDNAs in plasmid pComb3H
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Display of IgE Fabs on the surface of tilamentous phage and
isolation of phage expressing allergen specific IgE Fabs by
panning to recombinant allergens

l

DNA sequence analysis of the cDNAs coding for allergen spe-
cific IgE Fabs and expression of soluble IgE Fabs in £. coli

Fig.1. The combinatorial library approach to isolate [¢E antibody
fragments with specificity for allergens.

cDNAs was then constructed 0 plasmid pComb3H and
subjected to panning using ELISA plates coated with rajor
timothy grass pollen allergens Phl p I, Phl p 3 and Phl p 2
[9]. Phage expressing lgE Fabs with specificity for the three
major grass pollen allergens were obtained and soluble 1gE
Fab fragments were expressed in Escherichia coli which
could be purified by affinity chromatography using the im-
mobilized allergens. Recombinant gk Fabs cross-reacted
with homologous allergens present in different grass spe-
cies and partly inhibited 1¢gE binding to the allergen. In con-
clusion, we suggest to consider recombinant [gE Fabs with
speciticity for major allergens as useful tools for a number
of difterent purposes, among them: (1) investigation of the
interaction of gk and allergens on a molecular level; (2) for
passive therapy to intertere with the [gE-allergen interac-
tion in the allergic effector organs: (3) standardization of
currently used allergen extracts; (4) environmental allergen
analysis and (5) for the sclection of hypoallergenic plant
cultivars and food.
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