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Hypochlorite (HOCI/OCI"), a product of activated neutrophils, significantly contributes to
protein oxidation which occurs at a site of inflammation. Proteins modified by chlorination
change their biological activity such as enzymatic activity, resistance to proteolytic cleavage
and immunogenecity. While enhanced immunogenecity of chlorinated ovalbumin (OVA-Cl)
was already reported its mechanism is still not clear.

In this study we investigated the influence of chlorination of OVA on its recognition
(endocytosis) by macrophages — the potential antigen presenting cells (APC). Using AFM-
based Force Spectroscopy the strength of interactions of native and chlorinated OVA with a
membrane of macrophages was quantified. Proteins were immobilized on gold-coated AFM
tips using aqueous solutions of sulfonate derivative of a thiol and the proteins in 100:1 molar
ration. Formation of negatively charged monolayer on the tip dramatically limited its
nonspecific interactions with the surface of macrophages. Surface dilution of the proteins
ensured the presence of only single or a few macromolecules at the tip surface contact. In such
systems so-called adhesion probability (AP) was the measure of the interactions between the
proteins and macrophages surface receptors even the measured forces varied significantly for
sets of measurements.

The system with native nonimmunogenic OVA showed only negligible AP while application
of OVA-CI gave rise to very high AP (up to 85%), which vary with the contact time of the tip
on the macrophage and the loading velocity. Incubation of the cells in OVA-CI lead to
significant reduction of AP that indicates blocking of the receptors by the chlorinated protein.
The developed approach based on force spectroscopy measurements was used to study
specific interactions between OVA-Cl and macrophages. The method may be widely used for
the studies on other ligand-receptor interactions in biological poorly defined systems
characterized by large variations of the measured forces.
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