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Introduction
Antibody off-target assessment, or polyreactivity assessment, is 
a crucial test to ensure the specificity and safety of therapeutic 
antibodies. Polyreactivity testing involves evaluating whether an 
antibody binds specifically to unintended targets. Off-target binding 
and poor specificity could lead to adverse effects including triggering 
unwanted immune responses, which can lead to tissue damage or 
other toxic effects. Off-target binding can also lead to poor 
pharmacokinetics, where the antibody is sequestered broadly, 
reducing its availability to bind the intended target [1,2,3,4]. 
Addressing off-target binding is crucial for the successful application 
of antibody therapeutics, and by using high-throughput methods, 
these tests can be incorporated early in the candidate selection 
process [5, 6, 7].

Here, we describe a high-throughput surface plasmon resonance 
assay to assess antibody off-target binding, which can be integrated 
as part of the drug discovery process. The Carterra LSA monitors 
the SPR signals of up to 384 ligands in a single array, thus allowing 
the off-target binding profile of a panel of antibodies to be 
determined against panels of reagents. In this study we chose two 
common polyreactivity agents, DNA and lipopolysaccharide (LPS). 
Their particular biophysical and biochemical properties, such as 
enrichment in negative charge and amphipathic properties, make 
them both relevant to polyreactivity testing. Additional reagents can 
be easily added to expand the breadth of the polyreactivity profile.

Methods and Materials
Selection of Antibodies and Probes
Antibodies targeting PD1 produced in IgG1 format by Adimab 
[8], and polyreactive antibodies Bococizumab and Briakinumab, 
were provided by Ichnos Sciences. The evaluated probes were: 
DNA, MB-grade from fish sperm (Sigma # 11467140001) and 
Lipopolysaccharides from Escherichia coli O111:B4 (Sigma # L5293). 

Polyreactivity Monitoring Assay
For the assay, an SAHC30M biosensor (medium capacity 
streptavidin biosensor) immobilized with an anti-Fc VHH 
(CaptureSelect™ Biotin Anti-IgG-Fc (Multi-species) Conjugate # 
7102852100) was used. The sensor chip was placed in an LSAXT 

instrument, primed with HBSTE running buffer, and conditioned 
with one-minute injections of 20 mM NaOH + 1 M NaCl and 10 mM 
Glycine pH 2.0. The anti-Fc VHH was diluted into HBSTE buffer 

to a concentration of 20 μg/mL and injected for 15 min over the 
biosensor surface. This resulted in immobilization of an average of 
1300 RU on the ROIs.

The capture kinetics wizard was used to characterize the binding of 
the polyreactivity reagents to the captured antibodies. The ligands 
were diluted in replicates at eight concentrations in a two-fold 
dilution series ranging from 10 µg/ml to 78 ng/mL. Samples were 
flowed over the array for 15 minutes and captured via their Fc 
moieties.

Polyreactivity reagents were diluted at 100 µg/ml and 250 µg/ml in 
assay buffer and injected over the antibody array for 5 min at 25 °C. 
Recombinant Human PD-1 (R&D Systems #8986-PD) was used as 
positive control and injected at 500 nM and 1 µM for 5 min. Finally, 
the surface of the biosensor was regenerated using two 45-second 
pulses of 10 mM glycine pH 1.5.

Results
This study provides an example of an SPR-based high-throughput 
polyreactivity screen using the Carterra LSAXT platform. This assay 
uses a streptavidin biosensor derivatized with an anti-Fc VHH 
capable of capturing a panel of human antibodies. The two selected 
polyreactivity reagents, DNA and lipopolysaccharide (LPS), possess 
biophysical properties typical of substances targeted by polyreactive 
antibodies. None of the polyreactivity reagents showed nonspecific 
binding to the linear polycarboxylate matrix/streptavidin/anti-Fc 
VHH surface in the absence of captured mAbs.

Figure 1 shows the binding responses for anti-PD1 antibodies. As  
expected, the antibodies display binding to the PD1 antigen that 
scales based on the level of antibody captured (ligand concentration). 
No measurable off-target binding to DNA and LPS was detected, 
indicating a specific-binding and lower-developability risk.
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Figure 1. Binding responses of PD1 in red, DNA in green and LPS in blue to captured anti-PD1 antibodies. Only one concentration of each analyte 
is displayed, 500 nM for PD1 and 250 µg/mL for DNA and LPS.

Bococizumab and Briakinumab demonstrate clear reactivity to both the DNA and LPS analytes with no binding seen to PD1 (Figure 3). Both 
antibodies were selected as positive controls since they were previously reported to be polyreactive in several assays [6, 7]. The scale of 
polyreactive binding responses are ligand-density dependent confirming that the  binding is to the captured antibodies (Figure 2).

Figure 2. Capture levels of polyreactive antibodies Bococizumab and Briakinumab. Five concentrations of each ligand are displayed.
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Figure 3. Binding responses of PD1 in red, DNA in green (light green 100 µg/mL, dark green 250 µg/mL) and LPS in blue (light blue 100 µg/mL, 
dark blue 250 µg/mL) to captured polyreactive antibodies Bococizumab and Briakinumab.

In this study, we demonstrated the binding of two relevant polyreactivity reagents, DNA and LPS, for monitoring off-target polyreactivity for 
panels of mAbs. We did not observe any nonspecific binding of the two reagents to the biosensor matrix or capture surface, but clear binding 
was observed to the two polyreactive antibodies used as positive controls. Additionally, we observed that the nonspecific interactions are 
concentration and ligand-density dependent. Further evaluation is required to determine what polyreactivity reagent signal cut-off should be 
applied in the process of antibody selection.

Summary
We tested a reduced set of polyreactivity reagents for early off-target binding assessment. Off-target interactions are a critical consideration in 
drug development since they can adversely affect the performance, specificity, in vivo distribution, and half-life of drug molecules. The selection 
of the polyreactivity markers in this example could easily be expanded. In the described form, this assay can be an integrated part of the drug 
discovery process and common kinetic-screening workflows. Both DNA and lipopolysaccharide display significant binding signals to polyreactive 
antibodies while no binding to well-behaved samples was observed.

LSA's array format allows fully-automated polyreactivity assessment on up to 1,152 antibodies, in groups of 384, per run.

A polyreactive antibody is schematized for Briakinumab (VH wheat; VL green) binding to the intended IL-23 complex (left; magenta and cyan) 
and a DNA polyreactivity probe (right; orange ribbon). The figure was generated by overlaying the Briakinumab-Fab/IL-23 complex (PDB: 5NJD) 
and the Fab/DNA complex (PDB: 5NJD) with the Fab arms of the full length IgG antibody (PDB: 1IGT).
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