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RESULTS  

ABSRACT 

 

Purpose:  CaptureSelect® ligand technology is based on the rapid identification of 

highly stable and specific affinity ligands using immune antibody libraries from 

Camelidiae which are efficiently expressed as 12-15 kD ligands in the yeast S. 

cerevisiae, completely free of animal derived components.  This technology was 

used to develop a ligand against the CH1 domain of human immunoglobulin (IgG) 

heavy chain, recognizing all four subclasses of human IgG (1, 2, 3 and 4) and Fab 

fragments of both kappa and lambda subclasses . Importantly the  CaptureSelect 

CH1 ligand  exhibits no activity against light chains.   In this poster we will describe, 

an affinity- based HPLC purification method that utilizes the CH1 ligand to prepare 

human IgG and Fab fragments in the presence of over-expressed light chains from a 

cell culture sample.  

Methods:   Varying quantities of IgG and Fab fragments in the presence of human 

Kappa light chains were mixed with  Chinese Hamster Ovary (CHO) conditioned 

supernatant and loaded onto a POROS® CaptureSelect® CH1 HPLC column to 

purify IgG and Fab fragments.   

Results:   A POROS® CaptureSelect® CH1 Affinity Column was able to recover IgG 

and Fab fragments added to CHO conditioned supernatant. The resulting 

chromatograms showed purification of a wide range of IgG and Fab fragment 

concentrations in the presence of light chains. Data will be presented to demonstrate 

the unique specificity of the CH1 affinity ligand. 

Conclusions:    A POROS® CaptureSelect® IgG CH1 affinity HPLC column can be 

used to develop a rapid method for purifying IgG and Fab fragments from CHO cell 

culture samples. Furthermore, the affinity ligand was shown to be highly specific for 

the Human IgG CH1 domain (see Figure 3), enabling efficient purification of IgG and 

Fab fragments in the presence of Human Kappa light chains. 

  

INTRODUCTION 

 

POROS® CaptureSelect® affinity resins, are high-flow, high-performance columns, 

designed to work on HPLC systems.  These columns can be used to purify proteins 

that are recognized with high affinity by the immobilized ligand.  The POROS® 

CaptureSelect® CH1 ligand was used to purify human IgG and Fab fragments, 

spiked into a sample of CHO conditioned supernatant containing free Kappa light 

chain proteins.   

 

 

MATERIALS AND METHODS 

 

IgG and Fab fragments were added to CHO conditioned supernatant and loaded on 

a POROS® CaptureSelect® CH1 column coupled to an Agilent® 1200 HPLC system. 

The column was equilibrated in Buffer A (50 mM Sodium Phosphate pH 7.0 + 150 

mM Sodium chloride) for 30 column volumes (CV) at 1.5 mL/min flow rate. Retained 

material was then eluted with a 14 CV step gradient of Buffer B (12 mM Hydrochloric 

Acid pH 1.9 + 150 mM Sodium chloride). Typical chromatograms are shown in 

Figure 1 for both IgG (Panel A) and Fab fragment purification (Panel B) in the 

presence of free Kappa light chains. 

CHO conditioned supernatant  was obtained from cGMP-banked CHO-S® cells.  The 

cells were thawed in CD FortiCHO™ Medium (Life Technologies) supplemented with 

8 mM L-glutamine (FC + gln).  Cells were passaged 7 times prior to seeding: On day 

0, 3x105 viable cells/mL were seeded in 120 mL of FC + gln  media in duplicate. On 

day 4, both flasks were fed 6 g/L glucose: (Sigma-Aldrich). On day 7, conditioned 

medium/supernatant was then harvested by centrifugation (100 x g for 5 min) and 

the resulting supernatant sterile-filtered (0.2 µm).   

 

CONCLUSIONS 
 

POROS® CaptureSelect® CH1 columns can be used to rapidly purify IgG and Fab   

fragments in the presence of a significant amount of free kappa light chains.  

 

Gel analysis showed no retention of kappa light chains by the CH1 affinity ligand. 

 

BAC CaptureSelect® affinity ligands are stable, specific single chain Fv antibodies 

that can be used for the affinity purification of biomolecules or classes of 

biomolecules at numerous scales 

 

HPLC columns are a high throughput quantitation and sample prep solution to 

support protein purification and process development workflows 

 
 

ACKNOWLEDGEMENTS 
 

We would like to acknowledge the help of Michelle Sabourin and Graziella Piras of the GIBCO® cell culture group 

at Life Technologies, Frederick, MD for supplying the CHO cell supernatant.  Expert technical guidance and 

editorial support was provided by Christine Gebski of the POROS® Application and R&D groups in Bedford, MA. 

 

 Life Technologies Corporation. All rights reserved.  Agilent is a registered trademark of Agilent Technologies, Inc.  

Purification of IgG and Fab Fragments in the Presence of Light Chains Using a POROS®CaptureSelect® CH1 

Affinity Column. 

Life Technologies • 5791 Van Allen Way • Carlsbad, CA 92008 • www.lifetechnologies.com 

Figure 1, Typical HPLC preparative chromatograms with CH1 affinity ligand 

POROS® CaptureSelect® CH1 column on a Agilent® 1200 HPLC system.  20 µL injections 

of a Human polyclonal IgG (Meridian Life Sciences, Inc) and Fab fragments prepared from 

IgG (Meridian Life Sciences, Inc) in CHO conditioned supernatant + 0.5 mg/mL Kappa light 

chains (Sigma-Aldrich) were analyzed and peaks eluting monitored at 280nm. 

 

Panel A,  CHO conditioned supernatant + 1 mg/mL IgG + 0.5 mg/mL Kappa light chains 

Panel C,  CHO conditioned supernatant + 0.5 mg/mL Kappa light chains  
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Samples were loaded on a spin column containing 100 µl packed bed CaptureSelect® CH1  

affinity resin. The resin was equilibrated in Sodium Phosphate buffered saline (PBS) pH 7.4   

and retained material eluted with 0.1 M glycine/HCl pH 3.0. The starting material, flow  

through, and elution fractions  were analyzed on a non-reduced SDS-PAGE gel system  

(pre-cast  4-20% linear gradient Tris-glycine gel stained/destained with Coomassie blue  

 

Lane 2, Molecular weight markers 

Lane 1 and 3, load samples 

Lane 4-8, flow through fractions 

Lane 9-11, elution fractions 

  

Figure 2,  Specificity of human polyclonal IgG and Fab binding by POROS® 

CaptureSelect® CH1 affinity ligand   

Figure 3, POROS® Protein A, G and CaptureSelect® ligands target multiple IgG 

epitopes 

Panel A: Human polyclonal IgG (100 μg in 0.2 mL PBS) from Jackson ImmunoResearch 

Panel B: Kappa light chains (100 μg in 0.2 mL PBS) from BioDesign 

Panel C: Human polyclonal IgG + Kappa light chains (2 x 100 μg in 0.2 mL PBS)  
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Panel B,  CHO conditioned supernatant + 0.48 mg/mL Fab + 0.5 mg/mL Kappa light chains 
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Table 1:  A broad range of POROS®CaptureSelect® Affinity Columns 

provide a flexible preparative platform for different types of 

biomolecules 


