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INTRODUCTION & OBJECTIVE
Natalizumab is a humanized monoclonal antibody (mAb) that targets the α4 chain of integrins such as α4β1 (VLA-4) and α4β7 and is indicated
for treatment of relapsing–remitting multiple sclerosis (MS). Natalizumab is thought to block migration of immune cells across the blood-brain
barrier into the central nervous system (CNS), thereby suppressing inflammation. While highly efficacious, the immunosuppressive activity of
natalizumab has been associated with reawakening of JC polyomavirus, which may lead to progressive multifocal leukoencephalopathy (PML).
Like most therapeutic mAbs, natalizumab displays highly variable pharmacokinetics (PK) across patients, compounded by standard dosing that
is not adjusted for patient body mass or surface area. Patients with higher circulating levels of free natalizumab may be at increased risk for
PML, and it has been postulated that reducing the dose of natalizumab or increasing infusion intervals could mitigate this risk (Planas et al.
Patient Related Outcome Measures 2014, 5:25-33; Zhovtis et al. Journal of Neurology, Neurosurgery, and Psychiatry 2016, 87(8):885-889).
However, there are no commercially available tests that measure natalizumab levels in treated patients. Here, we describe the development of
a mimetope peptide-based assay for the specific capture and quantification of free natalizumab in serum.

FIGURE 1. Selection of VeritopeTM

specific for natalizumab.
VeritopeTM are mimetope
peptides that specifically detect a
given biologic drug by mimicking
the natural ligand of the molecule.
Phage-displayed libraries were
panned against natalizumab for
three rounds, after which
individual phage clones were
picked and sequenced. Several
candidate peptides with a shared
cysteine-constrained motif were
identified. Peptide candidates
were chemically synthesized and
validated for specific binding to
natalizumab by enzyme linked
immunosorbent assay (ELISA).

Figure 2. VeritopeTM peptide-based ELISA for measurement of
natalizumab levels in serum. Natalizumab-specific mimetic
peptides, termed VeritopesTM, are synthesized as biotin
conjugates, attached to streptavidin-coated plates, and used as
surrogate ligands to capture free natalizumab (i.e., with ligand
binding capability) in serum by ELISA. Bound natalizumab is
detected by the addition of a secondary anti-human IgG antibody
conjugated to peroxidase followed by a colorimetric substrate.

CONCLUSIONS

The VeritopeTM natalizumab ELISA is a quantitative assay for therapeutic dose

monitoring of natalizumab serum levels in individual patients. This test will enable the

identification of patients who have excessive free drug levels, which may increase VLA-

4 receptor occupancy and reduce immune cell trafficking to the CNS. These patients

may be at higher risk for PML due to reduced or absent immune cell trafficking and

may be candidates for extended interval dosing. Patients with sub-therapeutic drug

levels can also be identified with this test; these patients may have developed anti-

drug antibodies and may need to consider switching to alternative therapies. The

VeritopeTM natalizumab ELISA is undergoing analytical validation in a CLIA-certified

laboratory, and initial studies using samples from treated patients are ongoing.

RESULTS
Spike & Recovery

Figure 4. Specificity of the VeritopeTM

natalizumab ELISA. Human serum was
spiked with different therapeutic mAb,
and non-specific detection with the
natalizumab ELISA was evaluated. In
addition to selectively capturing
natalizumab in the presence of other
circulating human IgG, the
natalizumab VeritopeTM does not bind
other mAb drugs.

Nominal concentration

(ng/mL) Mean SD

480 88 11

240 104 3

80 115 6

20 112 11

% recovery
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Figure 3. Calibration curve of the VeritopeTM

natalizumab ELISA. Monovalent natalizumab,
generated by GSH treatment at 37C (as described
by Labrijn et al. Nature Biotechnology 2009,
27(8):767-771), was used to prepare the
calibration curve. The assay has a calibration range
of 16 to 256ng/mL after the minimum required
sample dilution, corresponding to a concentration
range of 4 to 64ug/mL natalizumab in undiluted
serum (mean +/-SD; n=3 independent runs; R2:
0.9832). In the absence of analyte, background
signal is OD 0.006 +/-0.003 (not depicted).

Figure 6. Precision profile of the VeritopeTM

natalizumab ELISA. Assay precision was
determined by spiking into human serum
increasing amounts of monovalent natalizumab
obtained by GSH treatment. The assay has an
acceptable precision profile with % coefficient
variation (CV) below 20% across the doses
comprised in the dynamic range (n=8 replicates
per dose).

Figure 5. Accuracy of the VeritopeTM

natalizumab ELISA. For spike &
recovery experiments, increasing
amounts of natalizumab were spiked in
human serum and treated with GSH to
generate monovalent mAb. The
concentration of natalizumab recovered
was back-calculated using the
calibration curve. Percent recovery, a
measure of accuracy, was calculated as
follows: calibrated conc./nominal conc.
x100. A recovery within 20% of the
nominal value is considered acceptable
as per FDA and CLIA guidelines for
immunoassay validation.
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