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Introduction

The ability to measure small-molecule binding kinetics is a
critical issue in biotechnology, in pharmacology research,
and in test development for the diagnostics, food and
environmental industries.

Most established drug and toxin detection methods are
antibody-based. Characterization of the affinity of small
molecules to monoclonal antibodies is crucial to
determining the best capture probe for the unambiguous
screening of complex specimens, like body fluids and food
samples.

An example of a food test is that for
Fumonisin mycotoxins produced by
fungi that attack corn crops.
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Fumonisin B1 - 721 Da

The weight contrast between the antibody ligands
(~150kDa) and small-molecule analytes present a
significant challenge for traditional label-free affinity
measurements.

The MX-100 utilizes an interferometric
reflectance imaging sensor (iRiS) with noise
reduction algorithms and demonstrates a
sensitivity of ~1 pg/mm2.

Unlike SPR or SPRi, the MX-100 is not
vulnerable to bulk effects and can be highly
multiplexed.

Methods

The binding kinetics of Fumonisin B1 were studied using
the iRiS MX-100 instrument.

For these experiments, 20 antibodies that tested positive for
binding to the toxin in an ELISA assay were immobilized
onto an iRiS chip by printing the molecular probes onto the
surface in a microarray modality (Fig I).
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Fig. 1 Experimental Overview

Prior to spotting, the surface of the chips was activated
with an N,N-dimethylacrylamide (DMA) based polymer,
commercially known as MCP-2 (Lucidant). Spot printing
was performed with an M2-Automation iTWO-300 high
precision microarray-dispensing instrument.

Twenty spots were devoted to each antibody,
for a total of 440 active spots that were
imaged simultaneously (Fig 2).

Due to different purification yields, each
antibody was spotted at a different
concentration, and as a result, the spots
appeared with different initial intensities.
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Fig. 2 iRiS Chip Image (one time point)

Fumonisin B1 at a concentration Co = 100 pM was flowed
across the surface of the chip for 20 min at 200 pL/min,
followed by PBS at 200 pL/min for 20 min. The chip was
continuously imaged over over that time and the observed
spot intensity for all spots acquired simultaneously. (Fig 3)
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Fig. 3 Binding Curves

The quantitative nature of iRiS allows for the direct
comparison of binding curves obtained for varying ligand
densities. While the steady-state signal level may not be
predictive of binding kinetics, binding curves can be
readily normalized to ligand (antibody) surface densities.
(Fig 3)

Results

Real-Time iRiS Screening of a 20-Multiplexed Chip against
Fumonisin Bl: Binding was detected for 18 of 20
antibodies. A simple 1:1 Langmuir model was used to fit
the curves (see red and blue lines overlay in Fig 3) and
obtain the association dissociation and equilibrium
constants shown in the following Table.

Antibody Ko (M-Is1)  Koir (104s) Ka (uM)
CTx-1 15.6+2.2 6.8+3.2 44+22
110422 8.8 +4.4 80 + 43
13.1£3.0 9.5+43 73437
27.4+46 159+4.6 58+ 19
30.8+2.7 51+1.9 17+6
1.1£02 53.7+11.8 4980 + 1460
125+4.8 411187 330+ 196
20.0+2.1 53+2.1 27+ 11
31.0 = 33.4 106+ 118 341 = 530
13.6+£2.7 3.9+32 28 +24
82415 17.9+47 21970
40+07 152433 377+ 103
93+1.1 14.1+3.0 151 +37
31.9+57 215453 67£22
N/A N/A N/A
6609 3.0£276 46 + 415
N/A N/A N/A
11.9+22 31.6+75 266 + 81
10.0 2.8 16.6+7.2 166 + 85
20.0+3.5 16.1 +4.8 81 £28

Lateral Flow Assay Measurements for Detection of
Fumonisin B1: A competitive lateral flow assay was

performed as a validation step to determine the reactivity of
the monoclonal antibodies to Fumonisin Bl. Results
demonstrate that the antibodies from the CTxB subset have
a higher sensitivity for the toxin, in accordance with the
iRiS data. Moreover, KLH5 and KLH7 were the least
reactive of the antibodies that were tested on the lateral
flow reader, and showed very little binding on the iRiS
platform.

Conclusion

Lateral flow findings correlate well with the iRiS data, thus
confirming the screening capabilities of the iRiS
technology. Most importantly, iRiS allows for the accurate
estimation of the relative affinities of Fumonisin B1 for 18
out of 20 antibodies, information that the lateral flow
reader was unable to provide.
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