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Abstract

Background: The interaction of immune complexes
consisting of allergens and allergen-specific IgE with the
high-affinity Fce receptor represents the key event in the
induction of symptoms in type | allergic individuals.
Immediate-type symptoms result from the release of
biological mediators due to allergen-induced cross-link-
ing of FceRIl receptors on mast cells and basophils,
whereas FceRIl-mediated presentation of allergen-IgE
complexes may contribute to late-phase symptoms
through enhanced T cell activation. The interaction of
allergens/allergen-specific IgE/FceRI represents, there-
fore, an important target for therapeutic intervention
strategies in type | allergy. Methods and Results: A
molecular model of the allergen-IgE-FceRI interaction
was established. It consists of recombinant purified Bet

mouse monoclonal Bet v 1 specific antibody, Bip 1, and
the constant region of human IgE. The interaction of
rBet v 1, chimeric Bip 1, and human alpha chain was in-
vestigated by overlay experiments. Nitrocellulose-im-
mobilized recombinant alpha chains was incubated with
chimeric Bip 1 and, for control purposes, with mouse-
derived Bip 1. Bound chimeric Bip 1 was detected with
125]-]labeled rBet v 1. The specific interaction of rBetv 1,
chimeric Bip 1, and recombinant human alpha chain is
demonstrated. We thus establish a molecular model of
the allergen/IgE/alpha chain interaction. The usefulness
of the described in vitro system is exemplified by the
identification of a mouse monoclonal antihuman IgE
antibody which blocked the IgE-alpha chain interaction.
Conclusions: The module system consisting of rBet v 1,
chimeric Bip 1, and recombinant alpha chain may be
used for the identification of competitors of the allergic
effector reaction by means of high throughput screen-
ing of compounds or by combinatorial chemistry.

Type | allergy represents a genetically determined hyper-
sensitivity disease which results from the recognition of per
se innocuous antigens by IgE antibodies [1]. As IgE anti-
bodies represent the least abundant class of immunoglobu-
lins in serum and other body fluids, IgE recognition of al-

v 1, the major birch pollen allergen, a chimeric Bet v 1
specific monoclonal IgE antibody, and the baculovirus-
expressed purified human alpha chain of FceRIl. The
chimeric Bet v 1-specific IgE antibody consists of the
light chain and the heavy chain variable region of a
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Fig. 1. Molecular model of the allergen-specific IgEeRt interaction. Recombinant nitrocellulose-immobilized al-

pha chain was incubated with chimeric Bip 1 (1), with serum containing Bet v 1 specific IgE (3), and for control pur-
poses with mouse-derived Bip 1 (2) or serum IgE without reactivity to Bet v 1 (4). Bound Bet v 1-specific IgE anti-
bodies were detected witbfl-labeled recombinant Bet v 1.

lergens would likely remain unnoticed, if it was not amplias well as from effector cells is currently in clinical evalua-
fied by receptor-mediated cellular activation. Immediatgon [13, 14].
symptoms of type | allergy are caused by cross-linking of Screening of compound libraries in order to identify oth-
FceRI on allergic effector cells (mast cells, basophils) by aér and, perhaps, better suited competitors would benefit
lergen-IgE complexes and the subsequent release of bioltsygm the availability of a simple in vitro system for the al-
ical mediators (e.g., histamine, leukotrienes) [2]. Suppdergen-IgE-FeRI interaction.
for the assumption that the more chronic manifestations of In this work we describe an allergen-specific in vitro
atopy may be triggered as well by IgE-allergen complexa®odel of the allergen-IgE-ERI interaction consisting of
that bind to FeRI on antigen-presenting cells (e.g., monopurified recombinant proteins. The interacting components
cytes, dendritic cells) comes from experiments demonstrabmprise (1) recombinant Bet v 1, the major birch pollen al-
ing that IgE-FeRI-mediated presentation of allergens leadsrgen [15]; (2) a Bet v 1 specific mouse monoclonal anti-
to a greatly increased activation of allergen-specific THibdy, Bip 1, which was expressed as a chimeric antibody
cells [3-6]. with a human IgE constant region and Bip 1 derived vari-
As the IgE-FeRI interaction represents one of the kewble regions [16, 17], and (3) baculovirus-expressed alpha
mechanisms leading to atopy, considerable effort has beain of the human ERI [18]. All three components were
spent in the molecular analysis of the contact sites on IgHrified and tested for interaction in an overlay assay.
and FeRI [7-9]. Despite extensive research efforts, infor- Recombinant alpha chain was immobilized to nitrocellu-
mation regarding the interaction domains is controversidédse by dot blotting (fig. 1). It was then incubated with
but a number of attempts have been made to develop camimeric Bip 1 (fig. 1.1), serum IgE from a Bet v 1 allergic
petitors of the IgE-FaRI interaction. It has been shown thapatient (fig. 1.3), and, for control purposes, with mouse-de-
passive cutaneous sensitization or IgEMAcinteraction rived Bip 1 (fig. 1.2) or serum IgE without specificity for
can be inhibited by IgE-derived peptides [10, 11]. It waBet v 1 (fig. 1.4). Bound Bet v 1 specific IgE was then de-
further demonstrated that active immunization with IgE daected witht23-labeled recombinant Bet v 1. The results ob-
mains can lead to the induction of autoantibodies that ptained showed that alpha chain-bound Bet v 1-specific IgE
vent allergen-induced mast cell degranulation [12]. A heould be detected witid-labeled Bet v 1. The usefulness
manized monoclonal antihuman IgE antibody which has the described in vitro system for identifying competitors
been developed in order to remove IgE from the circulatiarf the IgE-FeRI interaction was exemplified by the selec-

A Molecular Model of the Allergen-IgE- Int Arch Allergy Immunol 1999;118:116-118 117
FceRI Interaction



tion of a mouse monoclonal antihuman IgE antibody which Acknowledgements

prevented IgE binding to nitrocellulose-bound alpha chain. _ ) _
This study was supported by a grant from Pharmacia-Upjohn, Up-

We suggest to use the molecular model to search for hlggéla, Sweden, by a grant from the Austrian Ministry of Research and

affinity competitors of .the IgE-FeRI interaction .by MEanS Transports, by the ICP programme of the Austrian Ministry of Re-
of throughput screening of compounds (antibodies, preearch and Transports, and by grant FO506 of the Austrian Science

teins, peptides, nucleic acids, and chemical compounds)Foundation.

References

1 Kay AB: Allergy and Allergic Diseases. Ox- 7 Helm B, Marsh P, Vercelli D, Padlan E, Gould13 Presta LG, Lahr SJ, Shields RL, Porter JP, Gor-

ford, Blackwell, 1997.
Lichtenstein LM, Osler AG: Studies on the
mechanism of hypersensitivity phenomena.

IX. Histamine release from human leukocytes 8

by ragweed pollen antigen. J Exp Med 1964;
120:507.

Mudde GC, Van-Reijsen FC, Boland GJ, de
Gast GC, Bruijnzeel PL, Bruijnzeel-Koomen

CA: Allergen presentation by epidermal 9

Langerhans cells from patients with atopic der-
matitis is mediated by IgE. Immunology 1990;
69:335-341.

Maurer D, Ebner C, Reininger B, Fiebiger E,
Kraft D, Kinet JP, Stingl G: The high-affinity

IgE receptor (Fc epsilon RI) mediates IgE-10

dependent allergen presentation. J Immunol
1995;154:6285-6290.

Maurer D, Fiebiger S, Ebner C, Reininger B,11

Fischer GF, Wichlas S, Jouvin MH, Schmitt-
Egenolf M, Kraft D, Kinet JP, Stingl G: Pe-
ripheral blood dendritic cells express Fc ep-
silon Rl as a complex composed of Fc epsilon
Rl aloha- and Fc epsilon RI gamma-chains and

can use this receptor for IgE-mediated allergeri2

presentation. J Immunol 1996;157:607—616.
Stingl G, Maurer D:IgE-mediated allergen
presentation via Fc epsilon RI on antigen-pre-
senting cells. Int Arch Allergy Immunol
1997;113:24-29.

H, Geha R: The mast cell binding site on hu-
man immunoglobulin E. Nature 1988;331:
180-183.

Presta L, Shields R, O'Connell L, Lahr S,14

Porter J, Gorman C, Jardieu P: The binding
site on human immunoglobulin E for its high

affinity receptor. J Biol Chem 1994;269:

26368-26373.

Helm B, Sayers I, Higginbottom A, Cantarelli 15

Machado D, Ling Y, Ahmad K, Padlan EA,
Wilson APM: Identification of the high affini-
ty receptor binding region in human im-
munoglobulin E. J Biol Chem 1996;271:7494—
7500.

Hamburger RN: Peptide inhibition of the 16

Prausnitz-Kustner reaction. Science 1975;189:
389-390.

McDonell JM, Beavil AJ, Mackay GA, Jame-
son BA, Korngold R, Gould HJ, Sutton BJ:
Structure based design and characterisation of
peptides that inhibit IgE binding to its high-

affinity receptor. Nat Struct Biol 1996;3:419- 17

426.

Hellman L: Profound reduction in allergen
sensitivity following treatment with a novel
allergy vaccine. Eur J Immunol 1994;24:415—

420. 18

man CM, Fendly BM, Jardieu PM: Humaniza-
tion of an antibody directed against IgE. J Im-
munol 1993;151:2623-2632.

Holgate ST, Corne J, Jardieu P, Fick RB,
Heusser CH: Treatment of allergic airways
disease with anti-IgE; in: Allergy: 30 Years
with IgE. Copenhagen, Munksgaard, 1998, vol
45, pp 91-96.

Breiteneder H, Pettenburger K, Bito A, Valen-
ta R, Kraft D, Rumpold H, Scheiner O, Breit-
enbach M: The gene coding for the major birch
pollen allergen Bet v 1, is highly homologous
to a pea disease resistance response gene.
EMBO J 1989;8:1935-1938.

Jarolim E, Tejkl M, Rohac M, Schlerka G,
Scheiner O, Kraft D, Breitenbach M, Rumpold
H: Monoclonal antibodies against birch pollen
allergens: Characterization by immunoblotting
and use for sinlge-step affinity purification of
the major birch pollen allergen Bet v 1. Int
Arch Allergy Immunol 1989;90:54—60

Laffer S, Vangelista L, Steinberger P, Kraft D,
Pastore A, Valenta R: Molecular characteriza-
tion of Bip 1, a monoclonal antibody that mod-
ulates IgE binding to birch pollen allergen, Bet
v 1. J Immunol 1996;157:4953—-4962.

Kochan J, Pettine LF, Hakimi J, Kishi K, Kinet
JP: Isolation of the gene coding for the alpha
subunit of the human high affinity IgE recep-
tor. Nucleic Acids Res 1988;16:3584.

118

Int Arch Allergy Immunol 1999;118:116-118

Laffer/Hogbom/Adrianson/Grénlund/

Sillaber/Valent/Vangelista/Kricek/Kraft/
Valenta



Copyright: S. Karger AG, Basel 1999. Reproduced with the permission of 5. Karger
AG, Basel. Further reproduction or distribution (electronic or otherwise) is prohibited
without permission from the copyright holder.



