e Characterize your detection and therapeutic antibodies in

a realistic setting with biological nanoparticle targets.

e Extracellular vesicle binding kinetics.
e Single-particle competition assays.
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Abstract: Extracellular vesicles (EVs) have attracted significant attention as impactful diagnostic
biomarkers, since their properties are closely related to specific clinical conditions. However, design-
ing experiments that involve EVs phenotyping is usually highly challenging and time-consuming,
due to laborious optimization steps that require very long or even overnight incubation durations. In
this work, we demonstrate label-free, real-time detection, and phenotyping of extracellular vesicles
binding to a multiplexed surface. With the ability for label-free kinetic binding measurements using
the Interferometric Reflectance Imaging Sensor (IRIS) in a microfluidic chamber, we successfully
optimize the capture reaction by tuning various assay conditions (incubation time, flow conditions,
surface probe density, and specificity). A single (less than 1 h) experiment allows for characterization
of binding affinities of the EVs to multiplexed probes. We demonstrate kinetic characterization
of 18 different probe conditions, namely three different antibodies, each spotted at six different
concentrations, simultaneously. The affinity characterization is then analyzed through a model that

‘C'T;i’c:tfeosr considers the complexity of multivalent binding of large structures to a carpet of probes and therefore
Citation: Chiodi, E.; Daaboul, G.G.; introduces a combination of fast and slow association and dissociation parameters. Additionally,
Marn, AM,; Unlit, M.S. Multiplexed our results confirm higher affinity of EVs to aCD81 with respect to aCD9 and aCD63. Single-vesicle
Affinity Measurements of imaging measurements corroborate our findings, as well as confirming the EVs nature of the captured
Extracellular Vesicles Binding particles through fluorescence staining of the EVs membrane and cargo.
Kinetics. Sensors 2021, 21, 2634.
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imaging platform for antibody
characterization and a novel
competition assay for therapeutic
antibodies

Elif Seymour*, M. Selim Unli*? & John H. Connor®**

Monoclonal antibodies (mAbs) play an important role in diagnostics and therapy of infectious
diseases. Here we utilize a single-particle interferometric reflectance imaging sensor (SP-IRIS) for
screening 30 mAbs against Ebola, Sudan, and Lassa viruses (EBOV, SUDV, and LASV) to find out

the ideal capture antibodies for whole virus detection using recombinant vesicular stomatitis virus
(rVSV) models expressing surface glycoproteins (GPs) of EBOV, SUDV, and LASV. We also make use
of the binding properties on SP-IRIS to develop a model for mapping the antibody epitopes on the

GP structure. mAbs that bind to mucin-like domain or glycan cap of the EBOV surface GP show the
highest signal on SP-IRIS, followed by mAbs that target the GP1-GP2 interface at the base domain.
These antibodies were shown to be highly efficacious against EBOV infection in non-human primates
in previous studies. For LASV detection, 8.9F antibody showed the best performance on SP-IRIS. This
antibody binds to a unique region on the surface GP compared to other 15 mAbs tested. In addition,
we demonstrate a novel antibody competition assay using SP-IRIS and rVSV-EBOV models to reveal
the competition between mAbs in three successful therapeutic mAb cocktails against EBOV infection.
We provide an explanation as to why ZMapp cocktail has higher efficacy compared to the other two
cocktails by showing that three mAbs in this cocktail (13C6, 2G4, 4G7) do not compete with each other
for binding to EBOV GP. In fact, the binding of 13C6 enhances the binding of 2G4 and 4G7 antibodies.
Our results establish SP-IRIS as a versatile tool that can provide high-throughput screening of mAbs,
multiplexed and sensitive detection of viruses, and evaluation of therapeutic antibody cocktails.
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