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Objectives

• Is it suitable to capture the characteristic 
pattern changes in bioanalysis, formulation 
and stability studies for therapeutical 
monoclonal antibodies?

• Parameters to evaluate
- Sensitivity
- Speed



Advantages of WCID-CIEF

• It does not require the mobilization step
• Therefore shortens the analysis time 
• Avoid the possible distortion of pH 

gradient, resulting in more accurate pI 
value estimation of the interested protein. 



Modifications and Manipulations 
Evaluated in this Study

• Sialylation
• C-Terminal Lysine Variation
• Deamidation
• Thermal Stability – Heat-Induced Modifications
• Light-Induced Modifications: Aggregation and 

Photo-Oxidation
• Oxidation: H2O2

• Chemical Manipulations – Biotinylation and 
PEGylation



Sialylation and Lysine Variations of 
MAb4

Control

Sialidase A treated

9.27.5

Sialidase A and Carboxypeptidase 
B treated

Carboxypeptidase B treated



Variation in Product Development
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Deamidation
A Function of pH Values
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Deamidation
MAb4 Neutral Peak at Different pH
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Deamidation
A function of temperature
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Thermal Stability
CASE 1: MAb3, 6 months
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Thermal Stability
CASE 2: MAb2, 21 months
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Correlation Between Analytical 
Assays and Biological Assay
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Hydrogen Peroxide Oxidation
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Light-Induced Modification
CASE : MAb1, CIEF

7.5 9.5
control

2h

4h

6h

24h

28h

28h, dark control



Light-Induced Modification
CASE 1: MAb1, IEC
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Light-Induced Modification
CASE 1: MAb1, SEC



Light-Induced Modification
CASE 1: MAb1, SDS-PAGE
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Light-Induced Modification
CASE 1: MAb1, Peptide Mapping
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1823.991824.00HCVVSVLTVLH+16QDWLNGKT25MAb1

1811.991812.00HCVVSVLTVLHQDW+4LNGKT25MAb1

1823.991824.00HCVVSVLTVLHQDW+16LNGKT25MAb1

1740.851740.86HCGLEWVAVIW+4YDGSNKT5 MAb1

1752.851752.86HCGLEWVAVIW+16YDGSNKT5MAb1

1697.791697.80HCFNW+4YVDGVEVH+16NAKT22MAb1

1681.791681.80HCFNW+4YVDGVEVHNAKT22MAb1

1693.791693.80HCFNWYVDGVEVH+16NAKT22MAb1

1920.931920.94HCEPQVY+16TLPPSREEMTKT33-T34MAb1

1920.931920.94HCEPQVYTLPPSREEM+16TKT33-T34MAb1

653.27653.28HCEEM+16TKT34MAb1

851.42851.43HCDTLM+16ISRT20MAb1

Observed 
Mass

Theoretical 
Mass*

SourceSequencePeptide 
Number

Antibody



Chemical Manipulation of 
Monoclonal Antibodies
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Chromatogram
Mass spectra
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3 min/sample15 min50 minNASize 
Exclusion

3 min/sample15 min50 minDesaltIon 
Exchange
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Conclusions
• WCID-CIEF is a sensitive tool to catch most of the 

protein modifications, including sialylation, C-terminal 
lysine truncation, heat-induced modification, 
deamidation, light-induced oxidation and aggregation, 
and other manipulations such as biotinylation and 
pegylation.

• The assay itself is easy and quick compared to other 
analytical techniques.

• It is suitable for first-line bioanalytical, stability and 
formulation studies.
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