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My research group exploits fluorescence imaging, in particular single molecule imaging, to study chemical 

and biological processes at the molecular (or nano-) and cellular levels with unprecedented spatiotemporal 

resolution and sensitivity. In this presentation, I will illustrate how the merging of advanced fluorescence 

imaging methodologies combined with the rational design of chemical probes, and 

photochemical/photophysical1 schemes enables us to gain a molecular level understanding of chemical 

processes of fundamental and technological relevance. Specifically, I will present single molecule studies on 

the assembly, structure, morphology and robustness of DNA nanotubes,2 emphasizing the key role single 

molecule fluorescence methodologies do play towards unraveling the structure, resilience, and morphology 

of supramolecular structures. I will next describe our ongoing work developing and preparing fluorogenic 

chemoselective probes3 and utilizing them for reactive oxygen species, and redox species imaging studies. 

In all cases, emphasis will be placed on the enormous opportunities that single molecule fluorescence 

provides to interrogate and study chemical reactions of interest. 
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