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Therapeutic efficacy of IgG antibodies depend on their conformational stability, local flexibility 
and biological functionality. IgG-Fc glycosylation is important for the structural integrity and 
effector function activities. Better correlation between glycosylation and pharmaceutical stability 
of well-defined IgG1-Fc glycoforms serves as a model system to enable rational design and 
optimization of stable IgG formulation conditions to avoid conformational destabilization and 
aggregation issues during their manufacture, long-term storage and administration. This study 
also contributes towards ongoing development of data visualization and mathematical modeling 
tools for biosimilarity assessments. In this study, four highly purified, well-defined recombinant 
IgG1-Fc glycoform variants were prepared:1) High-mannose-Fc (HM-Fc),2) Man5-Fc (truncated 
glycoform), 3) GlcNAc-Fc (truncated glycoform), and 4)Non-glycosylated-Fc (N297Q-Fc) by 
yeast expression, Protein G Hydrophobic Interaction chromatography followed by in vitro 
enzymatic digestion with α-1,2 mannosidase1A and endoglycosidase-H, respectively, for Man5-
Fc and GlcNAc-Fc. The four proteins were characterized by SDS-PAGE and mass spectrometry 
(for purity), capillary isoelectric focusing (for charge heterogeneity) and size exclusion 
chromatography (for aggregates). Initial comparisons of relative apparent solubility by 
polyethylene glycol (PEG) precipitation assay and conformational stability by differential 
scanning calorimetry (DSC) were carried out at pH 4.5 and pH 6.0. A trend of decreasing 
apparent solubility (thermodynamic activity) by PEG precipitation (pH 4.5, 6.0) and lower 
conformational stability by DSC (pH 4.5) was observed with reducing size of the N297-linked 
oligosaccharides. The physical stability of these four proteins was evaluated by combination of 
high-throughput biophysical techniques like intrinsic tryptophan, extrinsic fluorescence 
spectroscopy and solution turbidity in two formulations (with NaCl or sucrose) across different 
pH (4.0-7.5) and temperature conditions (10°C-90°C). Data visualization tools (empirical phase 
diagrams and radar charts) were utilized to summarize and compare the physical stability profile 
results. The overall physical stability profiles showed a correlation with oligosaccharide structure 
(HM-Fc, Man5-Fc>GlcNAc-Fc>N297Q-Fc), solution pH (higher>lower) and formulation 
composition (sucrose>NaCl). 


