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Progress Report:
(a) Abstract: (within 1 page)
Immunoglobulin ε (IgE) antibodies are the primary mediators of allergic
diseases, which affect more than one in ten individuals worldwide. IgE specific for
innocuous environmental antigens, or allergens, binds and sensitizes tissue resident
mast cells expressing the high affinity IgE receptor, FcεRI. Subsequent allergen
exposure crosslinks mast cell-bound IgE, resulting in the release of inflammatory
mediators, and initiation of the allergic cascade. It is well established that precise
glycosylation patterns exert profound effects on the biology activity of IgG. However,
the contribution of glycosylation to IgE biology is less clear. Here, we demonstrate an
absolute requirement for IgE glycosylation in allergic reactions. The obligatory glycan
was mapped to a single N-linked oligomannose structure in the constant domain 3
(Cε3) of IgE, at asparagine-394 (N394) in human IgE, and N384 in mouse. Genetic
disruption of the site, or enzymatic removal of the oligomannose glycan altered IgE
secondary structure and abrogated IgE binding to FcεRI, rendering IgE incapable of
eliciting mast cell degranulation thereby preventing anaphylaxis. These results
underscore an unappreciated and essential requirement of glycosylation in IgE biology.
(b) Objectives:
IgE are the most heavily glycosylated mammalian monomeric
immunoglobulins, with seven and nine glycosylation sites in human and mouse IgE,
respectively. However, whether glycosylation is required for IgE-mediated
inflammation is not known. Preliminary data from our group demonstrated that IgE
glycosylation is essential for initiating allergic inflammation. Enzymatic removal of
glycosylation on human or mouse IgE ablated mast cell degranulation in vitro and
passive anaphylaxis in vivo. Further, genetic disruption of all glycosylation sites in the
IgE constant domain 3 (Cε3) completely abrogated IgE-mediated inflammatory. These
results support essential, and divergent roles for glycosylation in IgE biology. The
studies proposed here sought to precisely define the glycan requirements of mouse and
human IgE for initiation of allergic inflammation. Examining IgE from these species
harness the most commonly used animal model for immunological studies, and

