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Design of advanced fluorescent protein markers for super-resolution fluorescence microscopy. 
 
Project summary: 

Super-resolution fluorescence microscopy has become an essential tool to image biological samples 
at the nanoscale. Many super-resolution techniques rely on the use of fascinating fluorescent markers 
called “photo-transformable fluorescent proteins” (PTFPs). PTFPs exhibit amazing photophysical 
properties, for example UV-induced irreversible green-to-red color change, or reversible switching 
between a fluorescent and a nonfluorescent state. However, many mysteries remain about our 
understanding of how PTFPs work. In addition PTFPs are not ideal fluorophores and need to be 
optimized almost for every different application. At the IBS, we have developed a comprehensive 
expertise in the investigation of PTFPs, using a variety of techniques such as UV-vis optical 
spectroscopy, X-ray crystallography, nuclear magnetic resonance, and single-molecule fluorescence 
imaging. In this project, we aim at understanding the switching behavior of a red reversibly-switchable 
fluorescent protein (red RSFP). To date, as opposed to their green counterparts, red RSFPs are not very 
performant, and ultimately we aim at engineering better variants. The work will rely on the use of 
state-of-the-art fluorescence microscopy, from sample preparation to image acquisition and analysis. 
The recruited student should have a background and a strong interest in fluorescence microscopy and 
biophysics in general.   
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