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Heterogeneous post-translational modifications of protein drugs such as glycosylation 

make it difficult to fully characterize parameters for biosimilar comparability analysis. Here, IgG4 
Fc was selected for comparability analysis because of its distinct low effector functions from 
other IgG subtypes, which can be useful in further immunotherapy applications if recruitment of 
host effector function is undesirable. High mannose IgG4 Fc was produced by expression in 
glycosylation deficient yeast and purifies through in-house protein G affinity chromatography 
and hydrophobic interaction chromatography (HIC) to yield high mannose glycosylated IgG4 Fc 
with a purity of 99.1% as determined by HPLC –MS at a concentration of 0.22mg/mL. An 
enzymatic synthesis approach will be further applied to obtain the five well-defined glycoforms 
using the high mannose form as a starting material. Chemical stability of different glycoforms 
with respect to deamidation, oxidation and photochemical degradation will be determined by 
controlled degradation and identification of degradation products using mass spectrometry 
though peptide mapping, and will be further used to compare to previously characterized IgG1 
Fc. The N-terminal cysteine of high mannose IgG4 Fc was chemically modified in control 
samples based on peptide mapping results, which may indicate the sample preparation was 
contaminated by formaldehyde. A further characterization of the N-terminal and cysteine 
conjugation will be carried out. Our study, using IgG4 Fc as a model system, will help to 
increase our knowledge in the specificity of therapeutic IgG4 based protein drugs. Furthermore, 
IgG4 is a unique immunoglobulin G subtype that can undergo Fab arm exchange, and, by 
taking the advantage of it, heterodimers of IgG4 Fc glycoforms will be made to determine how 
the physiochemical stability and biological properties of such heterodimers compare to those of 
the homodimer glycoforms.  

 


