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The ability to orient proteins on surfaces, to control exposure of their biologically active sites, will benefit a wide range of applications including antifouling, implant and immunosensor technologies. Despite this need – of the 48970 protein crystal structures that have been solved, by XRD or NMR, not a single one represents the structure of a protein at a surface. Therefore, as methods to immobilize proteins to a surface are developed, techniques that provide an accurate picture of the conformation and orientation of these proteins should also be advanced. Since no single technique provides a high-resolution picture of surface-bound proteins, combinations of surface analytical and spectroscopic techniques are required. In this seminar, I will present how

a suite of surface analytical techniques, such as time of flight secondary ion mass spectrometry (ToF-SIMS), sum frequency generation (SFG) and near-edge X-ray absorption fine structure (NEXAFS) spectroscopy are used in combination to provide the structure, orientation, ordering, and conformation of proteins at an interface. The power of these surface analysis strategies will be illustrated through a series of investigations based on model protein – substrate interfaces. This analysis will then be expanded to probe the surface structure of more complex – real world systems.

