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Single-molecule fluorescence microscopy

Single-molecule microscopy provides a different way of looking at chemical and biological samples. One of its advantages
is that it can offer information on a distribution of behaviours, rather than an average value. Moreover, it enables us to
identify intermediate species that would be obscured by ensemble averaging, and allows the observation of rare events. It
is thus the ultimate sensitivity level in Chemistry and Biology. We use fluorescence microscopy to follow the behaviour of a
range of fluorescent dyes, as well as that of fluorescently-labelled biological molecules.

An exciting development based on single-molecule detection involves the possibility of imaging fluorescent samples with
sub-diffraction limit spatial resolution, which is about 250 nm in standard optical microscopes. We apply a technique based
on the fluorescence photoswitching of single molecules to answer biological questions that lie below this resolution limit. In
particular, we focus our efforts on super-resolution imaging of DNA.

Check out the Collaborative Optical Spectroscopy Micromanipulation & Imaging Centre (COSMIC)

Photophysics of fluorescent proteins

Fluorescent proteins are a crucial tool in biological studies, and it is important to understand their photophysics in order to
use them correctly and improve them. One important aspect in this context is their ability to photosensitise reactive oxygen
species such as singlet oxygen. Together with Prof. Santi Nonell from Institut Quimic de Sarria (Barcelona, Spain), we try
to understand how the protein environment of the chromophore affects the photoproduction of singlet oxygen. This is
relevant to the design of new fluorescent protein variants with better photobleaching properties, and for the development of
better agents for chromophore-assisted light inactivation.
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