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Protein glycosylation is one of the most prevalent and structurally complex chemical 

modifications that occur naturally. On IgG, the N-linked glycans at Asn-297 are known to be 
essential for effector function, such as complement activation and Fc-receptor mediated 
activities. Functionally, glycosylation has also been shown to influence a variety of biological 
processes, therefore understanding the effects of glycosylation on IgG bioactivity, structure, 
stability and immunogenicity cannot be ignored. Four different well-defined IgG1 Fc glycoforms 
were selected as a model system to examine important biological and physicochemical features 
of protein drug biosimilar analyses. This IgG1 Fc glycoform were produced by yeast expression 
combined with in vitro enzymatic synthesis to generate a series of sequentially truncated, high 
mannose IgG1 Fc glycoforms with an anticipated range of biological activity and structural 
stability. Characterization with mass spectrometry, SDS-PAGE, SEC, and cIEF confirmed the 
glycoproteins are overall highly similar with the only major difference being glycosylation state 
which makes them suitable candidates to study protein drug biosimilarity. Binding to the 

activating Fc receptor FcRIIIa was selected a model system to evaluate the potential biological 
activity of the IgG1 Fc glycoforms. Two biolayer interferometry methods with different 
immobilization techniques were developed to measure the binding affinity of IgG1 Fc glycoforms 

with FcRIIIa.  The first method measures interaction of IgG1 Fc glycoform immobilized onto 

protein G biosensors with FcRIIIa at various concentrations in solution. The second measures 

interaction of immobilized FcRIIIa onto streptavidin biosensor tips with IgG1 Fc glycoforms in a 
series of concentrations in solution. Our result demonstrated that these two methods provide the 
same kinetics value and can be utilized as parallel line assay methods in biosimilarity studies. 

 


