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Electrochemical signaling method for affinity biosensors based on

biocatalyzed precipitation
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We have developed a strategy of signal generation for immuno- biosensors that
transduces the biospecific affinity recognition reaction into electrochemical signal. The
cvclic voltammetric method, tracking the precipitation of insoluble product onto the
sensing surface and subsequent decrement in the electrode surface area, was chosen for
the signal registration. Precipitation of insolubilities was induced by the catalytic reaction
of enzymes labeled to the biospecifically -attached antibody molecules onto the sensing
surfaces."”

As a model system for the affinity recognition, we have investigated the
functionalization of biotin groups to the sensing monolayer and their biospecific
interaction with biological molecules. Anti-biotin monoclonal antibody was used as model
affinity recognition targets for biotinyl groups which were functionalized on electrode
surfaces.”’ As the template layer for the functionalization and affinity sensing,
dendrimer—activated self-assembled monolayer (SAM) was employed. Mixed-SAM
supported layers were also tested and compared with the dendrimer-assisted ones. The
advantages of using dendrimer-activated SAM in comparison to the plain thiolate SAM
or mixed-SAM for the sensing surface were shown in terms of sensing performances,
and the analytical characteristics of the resulting surface were examined. Additionally,
the sensing system was applied for the biotin/(strept-)avidin couple, extending the

applicability of the developed strategy.
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