- e Measure small molecule binding kinetics to multiplexed antibody
- and protein ligands.

¢ Bulk-effect free measurements in DMSO and other media.
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ABSTRACT: Investigating the binding interaction of small © Kinetic detection ©Binding curves

molecules to large ligands is a compelling task for the field of =FE== A==

drug development, as well as agro-biotechnology, since a common e o *?mali molecule

trait of drugs and toxins is often a low molecular weight (MW). (3> Y |f’«£5;__; W1 analyte flow / 3
Here, we improve the limit of detection of the Interferometric 0 i T S (— ;

Reflectance Imaging Sensor (IRIS), a label-free, highly multiplexed =
biosensor, to perform small-molecule screening. In this work,
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impact of spatial and temporal averaging on the system noise,
detection of biotin (MW = 244.3 Da) binding to a streptavidin-
functionalized chip is performed and the parameters are tuned to
achieve maximum signal-to-noise ratio (SNR = 34). The optimized system is then applied to the screening of a 20-multiplexed
antibody chip against fumonisin Bl (MW = 721.8 Da), a mycotoxin found in cereal grains. The simultaneously recorded binding
curves yield an SNR = 8. Five out of twenty antibodies are also screened against the toxin in a lateral flow assay, obtaining consistent
results. With the demonstrated noise characteristics, further sensitivity improvements are expected with the advancement of camera
sensor technology.
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ABSTRACT: Optical technologies for label-free detection are an attractive solution for )
monitoring molecular binding kinetics; however, these techniques measure the changes in
the refractive index, making it difficult to distinguish surface binding from a change in the
refractive index of the analyte solution in the proximity of the sensor surface. The solution
refractive index changes, due to solvents, temperature changes, or pH variations, can create
an unwanted background signal known as the bulk effect. Technologies such as biolayer
interferometry and surface plasmon resonance ofter no bulk-effect compensation, or they WS v s i tas w0 1
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alternatively offer a reference channel to correct in postprocessing. Here, we present a & w, Teenwmeey ]
virtually bulk-effect-free method, without a reference channel or any computational i 3 /_,f-"'f
correction, for measuring kinetic binding using the interferometric reflectance imaging = | i

sensor (IRIS), an optical label-free biomolecular interaction analysis tool. Dynamic & @ _—

spectral illumination engineering, through tailored LED contributions, is combined with ~* e ‘ésThchn;s;:(rml s w0 us

the IRIS technology to minimize the bulk effect, with the potential to enable kinetic
measurements of a broader range of analytes. We demonstrate that the deviation in the
reflectivity signal is reduced to ~8 X 107 for a solution change from phosphate-buffered saline (PBS) (n = 1.335) to 1% dimethyl
sulfoxide (DMSO) in PBS (n = 1.336). As a proof of concept, we applied the method to a biotin—streptavidin interaction, where
biotin (MW = 244.3 Da) was dissolved at a final concentration of 1 uM in a 1% solution of DMSO in PBS and flowed over
immobilized streptavidin. Clear binding results were obtained without a reference channel or any computational correction.
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Binding kinetics of a small compound K16 (~300 Da) against the receptor-binding domain (RBD) of SARS-CoV-2 spike protein. RBD (~25 kDa) binds

to the human angiotensin-converting enzyme 2 (ACE2) receptor as a mechanism for the virus to enter the cells and cause infection.
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