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A Cation Exchange-High Performance Liquid Chromatography (CEX-HPLC) Method with a pH Gradient as a 
Fingerprint Type Identity Assay for Recombinant Polyclonal Antibody Therapeutics

Background: Polyclonal antibody (pAb) therapeutics, which 
comprise over 1,000 monoclonal species, are emerging as a 
significant therapeutic platform. These drugs are designed to 
recognize multiple epitopes or antigens, making them highly 
effective for treating rapidly evolving infectious diseases. 
However, plasma-derived polyclonal antibody therapeutics face 
challenges such as limited supply and variability between 
batches. GigaGen has developed a technique that combines 
microfluidics and molecular genomics to create recombinant 
polyclonal antibody therapeutics. A major hurdle in 
manufacturing these therapeutics is the reliable 
characterization of their identity and population diversity, along 
with monitoring identity and population consistency across 
different batches, due to the multitude of sequences present in 
each product. 

Methods: To overcome this hurdle, the team leveraged the 
varying isoelectric points of different antibody populations to 
develop a CEX-HPLC method with a pH gradient. The flow rate, 
gradient range, and gradient time were optimized to enhance 
the assay's resolution and to achieve sufficient throughput 
simultaneously.

Results: A recombinant polyclonal antibody analyte 
reproducibly exhibits a fingerprint like chromatographic profile 
with this method, which can be used to differentiate it from 
monoclonal antibodies and other polyclonal antibody products. 

Conclusion: This method can serve as a reliable identity 
verification assay to support the production of recombinant 
pAb therapeutics.
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• The challenge of an identity assay for polyclonal 

antibodies, in an example polyclonal library 

composed of >2,000 IgG clones

• Bioinformation analysis shows a distribution of pIs 

of those clones (figure above)

• Fingerprint-like ID assay and population assay 

based on pI distribution is possible

Material and Equipment

ITEM VENDOR/PART NUMBER

Proteomix SCX NP1.7 4.6x100mm Sepax/401NP2-4610

CX-1 pH Gradient Buffer A (10X), 500 mL
Thermofisher 

Scientific/302779

CX-1 pH Gradient Buffer B (10X), 500 mL
Thermofisher Scientific 

/302780

Agilent HPLC 1260 or equivalent NA

HPLC Condition

Mobile Phase A CX-1 pH Gradient Buffer A, 1X (pH5.6)

Mobile Phase B CX-1 pH Gradient Buffer B, 1X (pH10.2)

Column Proteomix SCX NP1.7 4.6x100mm 

Flow Rate 0.80 mL/min or specified

Column Temperature 30 °C
Gradient Range 10-100%B or specified

Gradient Time 35 min or specified

Conclusions and Next Steps
Our team successfully established a CEX-HPLC method to characterize the distinct distribution of isoelectric points of polyclonal antibody drugs. The method reproducibly generates a fingerprint-like 
chromatographic profile for a recombinant polyclonal antibody analyte, allowing for its differentiation from both monoclonal and other polyclonal antibody products. With the addition of a quantitative measure 
of similarity in the future, this method can be validated for application in a cGMP environment, serving as an identity verification assay for the manufacturing of recombinant pAb therapeutics. This method 
promises to be an essential tool for ensuring high quality and population consistency across batches.
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• Three lots of Proteomix SCX-NP1.7 (4.6 x 100 mm) columns: S/N 

2A54701(LN DW054), S/N 0A60382 (LN DW166), S/N 9A60383 (LN 430794)

• Three column installed at different Ports, tested on the same day
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