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Overview of Specific Aims of Project

Å SpecificAim 1: Produceand purify a seriesof four well-defined IgG1 Fc
glycoformsto be utilized as a model for biosimilar comparabilityanalysisand

characterizetheir initial chemicalstructuresandbiologicalactivities.

Å SpecificAim 2: Evaluatethe chemical stability of four different IgG1 Fc
glycoforms with regard to deamidation, oxidation and photochemical
degradation.

Å SpecificAim 3: Evaluatephysicalstability of four different IgG1 Fcglycoforms
using a variety of biophysicaltechniquesalong with a systematicand rational
data visualizationapproachusing empirical phase diagrams(EPDs)and radar
charts.

Å SpecificAim 4: Evaluateeffect of chemicaland physicalchangesover time for

each Fc glycoform and correlate with effects on biological activity. (In
progress...)
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Production of IgG1 Fc glycoforms

IgG1-Fc Expression in yeast Pichiapastoris Centrifugation and Filtration

Protein G Affinity ChromatographyHydrophobic Interaction Chromatography

Pure IgG1-Fc (High Mannnoseor N297Q)
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Characterization of glycoforms: SDS-PAGE
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Characterization of glycoforms: intact protein mass

HM-IgG1 Fc

Man5- IgG1 Fc

GlcNAc- IgG1 Fc

N297Q- IgG1 Fc

Man8-IgG1 Fc

Expected 26,767.98

Observed 26,767.80

Man5-IgG1 Fc

Expected 26,280.80

Observed 26,282.19

GlcNAc-IgG1 Fc

Expected 25,269.67

Observed 25,267.83

N297Q-IgG1 Fc

Expected 25,080.0

Observed 25,078.01



Characterization of glycoforms: Size exclusion chromatography
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Characterization of glycoforms: capillary isoelectric focusing (cIEF)
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Biological activity: Fc receptor binding
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Å Fc ɹ receptor IIIa(Fcɹ RIIIa) was chosen as a measure of potential biological activity 
because it is an activating Fc receptor important in antibody dependent cell-mediated 
cytotoxicity (ADCC)

Å Biolayerinterferometry (BLI) was utilized to study the interaction of IgG1 Fc with FcRɹIIIa



Biolayerinterferometry (BLI) assay format
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Protein G IgG1 Fc Fc receptor

Å Immobilized IgG1 Fc

ï IgG1 Fc samples are bound 
to Protein G biosensor tips

ï Interactions with the Fc 
receptor in solution is 
measured by BLI

ï Association and dissociation 
rate constants (ka and kd

)and the dissociation 
constant (KD) can be 
obtained

Figures adapted from FortéBiowebsite



Binding of IgG1 Fc glycoformsto Fcɹ RIIIa

0.8 µM Fcɹ RIIIa

Å Binding of various concentrations of Fcɹ RIIIato protein G immobilized HM-IgG1 Fc



Binding of IgG1 Fc glycoformsto Fcɹ RIIIa

0.8 µM Fcɹ RIIIa 0.4 µM Fcɹ RIIIa

Å Binding of various concentrations of Fcɹ RIIIato protein G immobilized HM-IgG1 Fc



Sample ka (1/Ms) kd (1/s) Average  KD (nM) 

HM-IgG1 Fc 1.79e5 4.12e-3 22 ± 6 

Man5-IgG1 Fc 1.52e5 4.58e-3 30 ± 4 

GlcNAc-IgG1 Fc 0.9e5 1.16e-1 1282 ± 192 

N297Q-IgG1 Fc ** ** **

** No significant binding was observed at the highest concentration measured ( 34.6 µM)

Binding of IgG1 Fc glycoformsto Fcɹ RIIIa

0.8 µM Fcɹ RIIIa 0.4 µM Fcɹ RIIIa

Å Binding of various concentrations of Fcɹ RIIIato protein G immobilized HM-IgG1 Fc
Å Global curve fitting of resulting data to a 1:1 binding model yields ka, kd and KD

n=3
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Chemical Stability
(Aim 2)

Sucrose:today
Salt:  future

Physical Stability
(Aim 3)

Sucrose:today
Salt:  today



94% coverage (only deamidationwas taken into account to reach this coverage)

Unidentified peptides

glycopeptide

LC-MS analysis of the Fc proteins


