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Main Learning outcomes:

1. Analyze literature in the area of single-molecule sensing and develop critical thinking towards
publications in this field based on deep physical understanding of the methods involved.

2. Understand the research and discovery processes leading to the emergence of single-
molecule sensing and their significance in biomedical research.

3. Present high-level work in this field while understanding the basic science and technologies
related to single molecule and single cell sensing.

Main Topics covered in this course:

-Single molecule fluorescence fundamentals and techniques, including single molecule FRET.
-Super resolution microscopy and methods (stochastic versus deterministic approaches).
-Nanopore biosensing for single DNA and protein sensing.

-DNA sequencing technologies.

-Single cell proteomics — Techniques and approaches.

-How single molecule sensing connects to future Biomolecular diagnostics, Liquid Biopsy and
the future of medical sensing



