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Introduction

Novel therapeutic protein constructs are particularly prone to be recognized by pre-existing / cross-reactive
antibodies, which could disturb proper evaluation of the anti-drug antibody (ADA) response. All categories of
ADA responses, namely pre-existing or treatment-boosted and treatment-induced may impact efficacy and
safety of a therapeutic protein.

Therefore, ability to correctly identify samples containing pre-existing antibodies is critical for appropriate
bioanalytical assay assessment.

In the present study we developed a bioanalytical anti-drug-antibody (ADA) assay for a novel fusion protein,
consisting of two molecules with endogenous counterparts fused. During assay development, we detected
pre-existing antibodies in healthy individuals, which were identified to be IgM subclass antibodies. These
pre-existing antibodies hampered the cut point determination for the evaluation of the drug treatment induced
antibodies. A stepwise bioanalytical assay development approach comprising of MRD optimization in
conjunction with simple statistical procedures led to the exclusion of these samples, allowing for an appropriate
cut point determination.

In combination with validated minimum significant ratio (MSR) applied on the titer, this will allow proper
identification of pre-existing antibodies, which may be treatment-unaffected or treatment-boosted and
treatment-induced ADA.

Analytical Methods

In order to detect ADAs directed against the drug, we developed a homogeneous electrochemiluminescence
bridging immunoassay.

In a first step, human serum samples are diluted and incubated in a conical (polypropylene) plate with a fixed
concentration of biotinylated- and ruthenylated-drug to allow for the formation of drug/anti-drug complexes.

The formed complexes are then captured on a streptavidin-coated assay plate, and detected by
electrochemiluminescence after washing (Figure 1).

Complex formation (conical plate) ‘ Complex capture/Detection (assay plate)

A = SulfoTAG
=D =ADA =
6 rug ¢ = Biotin <> = SA plate

Figure 1: Scheme of the developed ADA Assay
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The results suggested that the reactivity was indeed due to
pre-existing antibodies, likely IgMs: reactive samples showed a
more dramatic reduction in their signal when they were treated
with protein G agarose beads together with IgG anti-IgM rather
than protein G alone (Table 2).
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Figure 2: Characterization of Binding Epitope
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Strategy to Mitigate Pre-existing
Antibodies

Samples containing pre-existing antibodies have to be identified and excluded from
cut point analysis (FDA Guidelines; Xue, L., et al.).
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a novel epitope arising from the fusion of two endogenous
proteins suggests a cross-reactive mechanism for their
generation. Therefore, it will be of interest to understand if these
pre-existing antibodies are boosted following treatment and if
safety and efficacy data obtained from the clinical studies ahead
will be impacted.

Table 4: Evaluation of optimal MRD (CF = cut
point correction factor; FP = false positive)
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