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Introduction

In an immunosensor using quartz crystal microbalance (QCM) or surface plasmon resonance (SPR) based detection approach, the sensing surface is the critical part of the
detection system. This surface is usually made of gold [1]. On this surface biomolecular interaction takes place and the binding event is transduced into a detectable signal. The
sensor surface is generally derivatized with suitable linkers for binding biomolecules to get reproducible and consistent results. To obtain highly sensitive sensing surfaces, it is
necessary to present the receptor molecule in a manner, where the corresponding ligand will be able to bind the receptor without any steric restrictions. Specifically with
antibodies, once immobilized to a solid support, they lose a part of their specific binding competence. This is mainly due to their random orientation on the surface. [2, 3]. In the
present study, we propose a singular sensor surface using Protein A as a linker on DSP modified gold substrate to achieve uniform, stable, and sterically accessible antibody
coating for QCM and SPR based immunosensors.
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Results

Atomic Force Microscope (AFM) was used to estimate the uniformity of the gold layer on the glass slide and the protein A layer on the gold-coated glass slide. Surface
roughness and flatness was analyzed using AFM in the contact-mode. Figure 1 shows these surfaces.

The stability of Protein A binding on modified gold surface was analysed by using fluorescence isothiocyanate (FITC) labeled antibody. The labelled antibody was used for
binding with protein A modified gold substrate at different time interval (up to 8-weeks time). The Protein A coating on modified gold surface did not show significant loss
of activity up to 8-weeks time, primarily due to the strong covalent linkage of Protein A with DSP chemisorbed on the gold.

Table 1 and Fig. 2 show the SPR and QCM response curves for (a) thiolated glass slides using octanethiol in ethanol and (b) Protein A modified glass slides. The SPR angle
scans were observed for equal amounts of immunoglobulin (IgG) (10 ug/ml) added onto Protein A on DSP modified gold and thiolated gold surface. The signal response
observed in the case of both (SPR and QCM) for the Protein A modified surfaces was higher than on thiolated gold surface.
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Fig. 1: AFM image of the protein A self-assembled monolayer on gold Fig. 2: SPR response for different conc. of protein

substrates (a) plain gold and (b) protein coated gold substrates.
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