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Introduction

« Accurate measurement of interactions between small molecules/biologics and targets of interest (TOI) is crucial for the development of effective

therapeutic treatments

 Surface-based biophysical methods like surface plasmon resonance (SPR) and grating-coupled interferometry (GCI) are routinely used to determine

the binding kinetics (Fig. 1)

« Though powerful techniques, SPR & GCI can face challenges when quantifying binding interactions such as when analytes exhibit very slow
dissociation rates (long residency times) or when assessing the kinetics of larger, multivalent, complex biologics

« Methods have been developed to investigate challenging systems by SPR, but it remains to be seen if these can extend to GCl as a more recently-
developed surface-based technique. We show the development of a fully regenerable GCl surface and streamlined workflows for antibodies/biologics

& analytes with long residence times.
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Controlled release of biotinylated substrate from a regenerable GCI surface

Fig. 1. Principles of GCI.
Challenges of current immobilisation strategies

* Amine coupling is readily available but heterogeneous and can
reduce protein activity

— Measuaag Eee « NTA affinity capture possible for his-tagged proteins and
regenerable surface, but baseline drift can complicate kinetic
analysis

\_ Wavleguide \ / S . . .
Grating Graces « Streptavidin capture of biotinylated substrate reduces baseline
Phase Modulator— il drift but not regenerable due to high biotin-streptavidin affinity

Non-specific binding of analytes to streptavidin

Enzymatic site-specific biotinylation of an Avi-tagged protein homogenises
capture and maintains activity

» Regenerable surfaces can increase screening throughput and

Fig. 3a. Method validation of SWA capture using tool compounds.

I-BET762: Bromodomain-containing POl (active) I-BET762: PEG-SwA (Reference)

Kinetic Parameters

Rmax 36.59 pg/mm?®
ka 842+1.01E5 M's™
kd  1.29+0.11E-1s
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JQ1: Bromodomain-containing POI (active)

Kinetic Parame ters

Rmax 37.23 pg/mm?®
ka 6.70£0.46E5 M™'s™
kd 4.67+042E-25"

Kd  69.685 nM
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Bromosporine: Bromodomain-containing POI (active) Bromosporine: PEG-SwA (Reference)
Kinetic Parameters |;] [? [? [P [:g [:g [P‘g
Rmax 22.86 pg/mm® e ‘ : ' :
ka 4.69+0.36E5 M™'s™
kd  2.54+0.16E-1s”"
\ Kd 541.897 nM
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Step 2: Incubate biotinylated target with 2x Step 3: Capture SwA-target complex
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Fig. 3b. Measurement of surface density in each stage of workflow.
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Method Validation

« Biotinylated PEG2-amine was covalently attached to a polycarboxylate
surface using NHS succinimide cross-coupling

« Biotinylated bromodomains were incubated with Switchavidin

* Three test compounds were screened against bromodomain proteins
(Fig. 3a)

« Affinities closely match reported values in literature (Fig. 3b)

* Near complete removal of SwWA-bromodomain protein complex using
dilute citric acid + SDS

« No surface activity of compounds following chip stripping

Step 4: run binding experiments. Strip w/ acid & SDS. Repeat.
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« Careful selection of tool (chaser) compound required for successful
execution of assay

« Use of chaser assay more accurately calculates dissociation rate
constants by reducing effects of re-binding for compounds with
long half-lives

 Injection spike interference due to syringe refills eliminated

Summary

« We have developed a fully regenerable, GCI chip for biotinylated molecule, whereby their controlled release is regulated via the pH-dependent affinity of an engineered avidin, switchavidin. This increases

screening throughput and cost-effectiveness for our clients.

« Proteins A & G (PAG) capture of the F_ region correctly orients the antibody and avoids acidic conditions required for efficient amine cross-coupling. This maintains antibody activity and reduces avidity &

rebinding effects to more accurately binding kinetics via a 1:1 model.

A chaser can be used to more accurately determine the dissociation rate constant of a lead candidate small molecule by reducing re-binding and eliminating re-injection spikes from syringe refills

Domainex welcomes interest from any potential collaborators,

iIndustrial or academic. If you would like to learn more about our drug- "‘ DOmCIineX

discovery platform, please contact: enquiries@domainex.co.uk
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