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Abstract
To address the key scientific and technical issues for the precise sensing and analysis of

proteins and small molecules, our research team constructed various modified biological
nanopore channels, enabling the direct distinction of all natural amino acids, and
validated a real-time peptide sequencing method using nanopore exonucleases.
Additionally, we investigated small conductive mechanical sensitive channels for the
direct detection and rapid quantification of small molecular drugs. This led to the
development of a continuous monitoring system for drug concentration in live blood
based on ultra-narrow nanopores, providing a technical route for rapid, real-time, and
convenient testing for clinical drug use, as well as a new approach for continuous
monitoring of live biological systems at the single-molecule level.
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