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“Label-free imaging pinpoints molecular markers for disease diagnosis and mechanism investigation”
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Abstract: Understanding the spatio-temporal dynamics of metabolites in living systems is crucial for
biomedical research. Vibrational spectroscopic imaging techniques, such as stimulated Raman scattering (SRS)
and mid-infrared photothermal microscopy (MIP), offer unique insights into biomolecules in their natural
microenvironment. By employing a pump-probe detection scheme, these techniques provide enhanced
sensitivity and spatial resolution, enabling high-speed chemical imaging for disease diagnosis and classification.
Our recent work has developed a novel multimodality spectroscopic imaging method, allowing comprehensive
chemical analysis in cells and tissues at submicron resolution. Furthermore, the photothermal relaxation
localization (PEARL) mechanism has led to a novel super-resolution imaging technique for non-fluorescent
molecules. Improved spatial and spectral resolutions enable direct localization of chemical bonds, facilitating
the quantitative mapping of chemical dynamics within single cells. These technological advancements decode
the molecular machinery of living systems, providing valuable insights into subcellular biomolecular dynamics.
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