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The Impact of Single-Molecule Force in the Onset of Diseases.

Abstract:

The mechanical crosstalk between membrane proteins and their ligands is a key factor influencing the
onset and progression of diseases, including cancer and neurodegenerative disorders. Despite its
significance, accurately quantifying membrane protein tension dynamics at the single-molecule level
remains challenging due to the lack of suitable measurement tools. To address this limitation, we
have developed an innovative DNA-based single-molecule force probe, called the Tension Gauge
Tether (TGT), along with its derivatives. By combining the TGT assay with advanced micro- and
nanofabrication techniques, our study provides a detailed analysis of the spatiotemporal variations in
membrane protein tension with single-molecule precision, focusing on its implications in cancer
metastasis and amyloidosis. This presentation will discuss the fundamental principles of the TGT
technique and share our latest findings, offering new insights into the molecular mechanisms of

membrane protein-mediated signaling in disease contexts.
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