Determination of protein-ligand affinity by spectral correlation interferometry
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A method for protein-ligand affinity determination by spectral correlation interferometry
(SCI) [1] has been developed. It is a heterogeneous method, therefore protein or ligand needs
to be immobilized on the solid phase, which is a surface of a sensor chip. The interaction of
biomolecules from solution with those on a surface increases the thickness of biolayer on the
chip and, thus, changes the output signal. The SCI measures biolayer thickness with a
precision of tens picometers, which provides the detection limit as low as 1/1000 of a protein
monolayer. The spectral correlation interferometry was earlier applied for immunoassay
development [2], investigation of drugs mechanism of action [3] and properties of polymer

brushes [4].

The important quantitative characteristics of biomolecule interaction such as constants of
association rate (ko,), dissociation rate (ko) and equilibrium dissociation (Kg4) can be
calculated from the time dependence of the SCI signal. According to the law of mass action,

the time dependences of surface coverage 6 during binding and dissociation in the case of

immobilized protein are described by the equations g= (1 - ef(k""m*k"”)l) and f=¢ "'

respectively, where [L] — free ligand concentration, t — time . The unknown parameters k,,
and k. can be evaluated by fitting of the experimental data by a theoretical curve.

Seven antibodies to free prostate-specific antigen (fPSA) were chosen as a model, and their
affinities have been determined. PSA is an important clinical marker for cancer and high
affinity antibodies are of great demand for clinical diagnostics. The calculated K, are within
1.6:10® to 1.9-10° M. The difference between these values and those obtained with the
surface plasmon resonance (SPR) is < 10 times. Remarkably, that is smaller than the

difference of 10 — 100 times between the results obtained with SPR and ELISA [5], both of



them are equally considered as “gold standards”. The deviations can be due to the diverse
properties of solid phase surface.

The spectral correlation interferometry has been shown as an effective tool for affinity
determination, and has allowed one to choose optimal antibody for further use in medical
diagnostics. It should be noted that this affinity measurement method is much less time- and
reagent-consuming than the common enzyme linked immunosorbent assay (ELISA)-based
methods, first of all because there is no need for calibration curves for antibody concentration
determination. Moreover, additional information about kinetic characteristics of interaction is
evaluated, which can be very useful for such applications as investigation of biomolecular
interaction, clinical diagnostics and quality control in biotechnology. In contrast to the SPR-
based methods, the spectral-correlation interferometry is compatible with glass and optic
plastic surfaces used in fluorescence immunoassays and many other applications. In addition,
it allows much more affordable equipment and sensor chips.
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