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ABSTRACT

Intramolecular and intermolecular interactions play a pivotal role in determine the structure
and function of biomolecules, including processes such as protein (un)folding, protein-protein
and protein-DNA interactions. In this lecture, I will introduce a powerful single-molecule tool,
atomic force microscopy-based force spectroscopy, capable of manipulating biomolecules and
quantify corresponding biomolecular interactions. We develop a site-specific protein
immobilization approach by integrating enzymatic ligation and click reaction, thereby
enabling accurate and efficient single-molecule measurement. Then, we measured a wide
range of metal-ligand bond strength in protein upon mechanical unfolding. Moreover, we
explore the binding between SARS-CoV-2 spike protein and its receptor human ACE2 protein,
shedding light on the functional implications of the prevalent N501Y mutation in the virus.
Measurement of other interactions by AFM will also be mentioned.
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