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Characterization of Glycoprotein Complexes with Hydrophobic Materials and Nanomaterials
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In recent years, the exposure of biological systems to various nanomaterials became an issue of a great public concern. Although living organisms have arrays of biological defense mechanisms against exposure to exogenous compounds, the biochemical mechanisms allowing various nanomaterials to enter the body are not well understood. Here we provide a unique example of a typical mucosal glycoprotein capable of binding and solubilizing nanomaterials in physiological solution, suggesting a possible entering route into the biological systems. We have demonstrated that a representative mucin protein, Bovine Submaxillary Mucin (BSM), has impressive capabilities for binding and solubilizing water-insoluble nanomaterials in physiological solution. Interestingly, the BSM glycoprotein was capable of unbundling carbon nanotube aggregates. The formed novel complexes where extensively analyzed using a wide verity of analytical methods, including UV-Vis, DLS, HPLC and various microscopy techniques. Our binding experiments with deglycosylated BSM and with a series of oligosaccharides clearly demonstrated the importance of this mucin’s structural moieties in the complexation/dissolution process of hydrophobic materials. The ability of mucins to solubilize water-insoluble materials in a physiological solution suggests that these proteins may function as the first biochemical interface between living organisms and various nanomaterials.
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