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Leads to Loss of IgE Binding

A. Wesley Burks Nina King Gary A. Bannon

Departments of Pediatrics and Biochemistry and Molecular Biology, University of Arkansas for Medical Sciences
and Arkansas Children’s Hospital Research Institute, Little Rock, Ark., USA

Key Words and determine by immunoblot analysis the extent that the
Peanut allergen - Hypoallergenic - IgE - Immunotherapy  overall allergenicity of the protein had been reduced.
Amino acids important for IgE binding in epitopes 3, 4,
6, and 7 of the Ara h 2 gene were mutated to encode alanine
by single-stranded mutagenesis or by PCR mutagenesis of
Allergy to peanut is a significant IgE-mediated healtthe full length Ara h 2 cDNA clone. Mutations were con-
problem because of the high prevalence, potential severiiyned by DNA sequence analysis of the modified Ara h 2
and chronicity of the reaction. Currently the only treatmenlone. The wild-type and modified Ara h 2 cDNA inserts
for peanut hypersensitivity is avoidance of the food whichvgere directionally cloned into the procaryotic expression
inadequate as shown by the fact that 50% of peanut-semnsictor pET24 plasmid. This vector encodes a T7-tag at the
tive individuals in a recent study [1] reported a significami-terminus and a 6X HIS tag at the C-terminus of expressed
accidental reaction within a 2-year period. Therefore, tipeoteins. Exponentially growing bacterial cells carrying the
goal of our laboratory is to develop specific, safe, and afild-type or modified Ara h 2 clones were induced to ex-
fective immunotherapy for patients suffering from peanptress the recombinant proteins with MdPTG. Cells were
hypersensitivity. A potentially safe and efficacious impelleted and recombinant Ara h 2 proteins were purified via
munotherapeutic strategy would be one that utilized alléheir HIS tag by affinity chromatography on a nickel resin
genic proteins modified in such a way so they no longeolumn.
bind IgE but still could bind T cells and either elicit 3 Th The recombinant wild-type and modified Ara h 2 pro-
type response or lead to tolerance. Ara h 2, an abundeins were assayed for their ability to bind IgE, bind IgG and
peanut protein, is recognized by serum IgE fte®0% of to stimulate peanut-specific T cell lines to proliferate. Im-
peanut-sensitive individuals [2]. It has been shown to bewunoblot analysis was performed using serum from peanut-
long to the conglutin family of seed storage proteins asénsitive individuals and wild-type and modified recombi-
contain 10-linear IgE-binding epitopes three of which werent proteins to determine the effect that single amino acid
immunodominant [3]. Our previous work has shown that isubstitutions in epitopes 3, 4, 6, and 7 had on IgE and 1gG
dividual epitopes, when taken out of the context of the ibinding. In 12/16 peanut-sensitive patients tested there was
tact allergen, could be mutated to non-IgE-binding sites bBydramatic decrease in IgE binding when compared with
changing a single amino acid to alanine [3]. We wantedbinding to the wild-type control. Three of the patients
take this concept one step further and produce a gene #hetwed similar amounts of IgE binding to both wild-type
had the immunodominant epitopes changed to non-lgad modified allergen while 1 patient showed an increase in
binding sites, produce this modified version of the allergdainding to the modified allergen. There was no discernable
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difference in IgG binding to the modified allergen when Acknowledgements

compared to the wild-type protein. In addition, Ara h 2-spe- _ '
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the modified or wild-type allergen were used. These results
indicate that it is possible to develop a hypoallergenic pro-
tein that retains the ability to bind 1gG and stimulate T cell
proliferation, confirming the possibility that a safe effica-
cious immunotherapy may be developed for the treatment
of peanut allergy.
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