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Abstract

With the rapid advancement of nanotechnology, engineered nanomaterials have found enormous applications in
diverse areas including molecular sensing, energy production, biomedical imaging, and drug delivery." On the other
hand, the increasing production of NM augments their release to the environment and raises great safety concerns.
@ Both trends calls for more profound understanding of the interaction between nanomaterials and biomolecules,
especially proteins, to ensure effective and safe employment of nanomaterials.® Our group uses separation and
spectroscopy technologies to study the nanoparticle (NP)-protein binding. We developed a capillary electrophoresis
(CE)-based method to measure the binding affinity, which offers fast running speed, high resolution power, and
non-destructive separation of the nanoparticle-protein complex. We also employed matrix-assisted laser desorption
and ionization (MALDI) mass spectrometry to analyze the integrity of the surface molecules coating outside of NPs.
Bl Together, we identified the major driven force to be the desolvation effect at the interaction interface. Further, the
binding epitope of the Fe,O, NPs on human serum albumin (HSA) was determined using the crosslinking chemistry
coupled with MS, and CE confirmed the identification by showing the competition between small molecular ligands
and NPs for binding to HSA. In the meanwhile, the protein corona, the biosignature of NPs in biosystems, formed on
the surface of NPs when they encounter a biological matrix like human serum has been analyzed. With the analytical
tools developed in our group, we can systematically study the dependence of protein affinity, binding consequence,
and corona formation on the physicochemical properties of NPs, gaining more knowledge about the interaction driving
force and possible consequences. The knowledge will be useful for ensuring the good performance of the
nano-protein conjugates and for safely implementing nanomaterials.
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