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Therapeutic monoclonal antibodies (mAb) based upon the IgG subclass are glycoproteins that 

contain glycosylation sites within their Fc region. Glycosylation is critical for stability as well as effector 
functions of IgG, particularly for Antibody Dependent Cell mediated Cytotoxicity (ADCC), through binding 
of the Fc region of IgG with Fcγ receptors. The serum half-life of IgG is governed by its binding to the 
neonatal receptor FcRn, which protects circulating IgG from degradation. IgG has four subclasses: IgG1, 
IgG2, IgG3 and IgG4. All subclasses carry a glycosylation site at N297, while IgG3 has an additional 
glycosylation site at N392. The N392 site has been under characterized and has not been biologically 
evaluated in the literature. Our work focuses on characterization of the N392 site in human serum IgG3 
using mass spectrometry and also on the effect of N297 and N392 site glycosylation on IgG3 Fc-Fc 
receptor binding. Mass spectrometry based (glyco)peptide mapping analysis on human serum IgG3 
showed the presence of glycosylation at both the N297 and N392 glycosylation sites. However, the site-
occupancy at N392 was determined to be around 10%, while N297 was 100% occupied. For studying the 
effect of glycosylation on Fc receptor binding, the human IgG3 Fc fragment was expressed in a 
glycosylation deficient strain of the yeast Pichia pastoris. Both sites were glycosylated and showed high 
mannose glycans in the IgG3 Fc produced in yeast. A mutant of IgG3 Fc having only the N297 site 
glycosylated and IgG1 Fc were also expressed in P. pastoris and used for comparison purposes. These 
different IgG Fc’s were assessed for biological activity using binding to FcγRIIIA and FcRn receptors and 
the role of N297 and N392 site glycosylation on binding was evaluated. Additionally, the impact of N392 
site glycosylation on physical stability of IgG3 Fc was assessed using biophysical techniques. 

 

 

 

 

 


