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Engineered antibodies as immunoreagent in the analysis
of birch pollen major allergen Bet v I
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Allergy is caused by the fixation of IgE to mast cells with the subsequent release of
pharmacologically active substances that produce acute inflammatory reactiõns.

Aroun d l0-I57o of the population in developed countries suffer from allergy.
Pollens of trees, grasses and weeds, spores of moulds as well as other airborne particlês such
as faeces from mites and dander from pets and other domestic animals serve ai sources of
allergenic proteins. The most important airborne allergen in Finland is the birch pollen
allergen. Among the multiple allergens in birch pollen, there is one major allergeñ, Bet v I.
It's cross reactive with other tree pollen allergens and results in an IgE response in 957o of
patients allergic to tree pollen. It was strongly recommended that actual allergen analysis
would replace the classic daily pollen count. Therefore quicker methods of antigen
determination are needed.

Antibody engineerings provide many options for developing new immunoreagents
used in the analysis of Bet v I. Recent advances in bacterial expression of antibodies añd in
phage display technology allow rapid isolation of desired antibody fragments and their
large-scale production in E. coli. By further engineering of antibody fragments, it's possible
to introduce tags for easy detection and purification, or providing oriented immobilization
to different matrices.

The goal of the present work was to use antibody engineering to generate improved
immunoreagents for the analysis of the major birch pollen allergen Bet v I. Fab fragment of
an anti-Bet v I monoclonal antibody, named BipFabH, was bacterially expressed and
purified. It and its biotinylated derivative were characterized. They were demonstrated as
suitable immunoreagents in the analysis of Bet v I by ELISA. Fusion protein composed of
BipFabH and the signal peptide and the nine N-terminal amino acid residues of E. coli
major lipoprotein was expressed bacterially and purified. It was constituted into an Eu-
chelate containing liposome. ThiS immunoliposome's suitability in TR-FiA for the analysis
of Bet v I was tested, but with no success.

In the future, the composition of lipids of the liposome, content of the liposome, and
the methods of preparing the liposome could all be subjected to change for improved
usefulness of the immunoliposome. Surface plasmon resonance analysis was suggested to
be used for the airborne pollen analysis.
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