pH-dependent FcRn binding and release assay in a
microplate: A new method for screening Fc interactions of
mADs, Bispecifics and Fc engineered antibodies
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Abstract

We present a novel assay based on PAIA microplate technology extending our portfolio of high-throughput developability assays. The Fc/n Binding Assay Kit ([PA-DEV-4FcRn]
enables detection of the pH-dependent binding and release of antibodies to FcRn in a simple, fully microplate-based workflow. Antibodies are captured on FcRn-coated beads
and analyzed across four wells with different pH values. FcRn is crucial for intracellular antibody recycling and a major determinant of antibody clearance. Efficient recycling
requires strong binding at pH 6 [intracellular]) and weak binding at pH 7.4 [physiological], ensuring proper FcRn [extracellular] release.

We evaluated different monoclonal antibody [mAb] sample sets and demonstrate that this technology enables rapid and high-throughput FcRn characterization, providing a
robust alternative to conventional column- and biosensor-based methods.
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Figure 1. Assay workflow on PAIA microplates

The assay is performed in 384-well PAIAp/ates containing dried capture beads [1]. After
adding the fluorescent marker and sample [2], the plate is shaken for 60 min [3].
Afterwards, the beads are settled on the bottom, out of the measurement area [4].
Plates are read on a fluorescence plate reader in bottom-read mode [5]. Only the
fluorescence in solution is detected, so binders show low fluorescence values.

Materials and methods
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Figure 2. Assay components of the FcRn Binding Assay Kit (PA-DEV-4FcRn])

Human FcRn is immobilized on capture beads. A fluorophore-labeled anti-human
antibody serves as a marker to monitor analyte (10 ug/mL] release across a pH gradient
[5.8-7.4], which can be used to predict antibody clearance.
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Figure 5. Comparison of PA-DEV-4FcRn with published datatl
A) pH profiles of 43 IgG1 antibodies. An increase in fluorescence intensity indicates release from the FcRn-coated beads. B) Comparison of PA-DEV-4FcRn results with FcRn HPLC retention
time data [Jain et al., 20241). Fluorescence intensities were plotted against HPLC retention times, showing a strong Spearman correlation. C] Correlation matrix of PA-DEV-4FcRn results
with established methods and PK parameters [Tg32 clearance, Tg32 half-life, FcRn HPLC, FcRn cellular assays]). PA-DEV-4FcRn showed strong correlations across all methods, with the
highest agreement observed with FcRn HPLC. The assay was repeated twice in duplicates, showing very high reproducibility [data not shown].
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