
This presentation will have two parts on using microscopy approaches to study foundamental
chemical and biological processes. In part 1, I will first give a brief introduction to the single-
molecule fluorescence approaches to image catalytic reactions on single nanoparticles at
single-turnover and super-optical resolution. I will present applications of such approaches in
gaining insights into the spatiotemporal reactivity patterns on single catalyst particle in
(photo)(electro)catalysis, including the development of new approaches for super-resolution
imaging of nonfluorescent processes on surfaces. In part 2, I will present our work in using
multi-modal imaging methods to study how membrane electron transfer proteins spatially
reorganize and form biomolecular condensates to mediate extracellular electron transfer in
bacteria.
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