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Development of a novel fluorescent photoswitchable protein for nanoscopy

In our group dynamics of light-induced changes in proteins are investigated, including
in recent years photocatalytic and potentially photo-transducing processes in flavin (vitamin
B2-derivative) containing enzymes [1,2]. The present thesis project is based on the recent
discovery in our lab of a novel red photoswitchable system, involving a charge transfer complex
formed by the flavin chromophore and a substrate-analogue inhibitor molecule
(methylthioacetate, MTA) in the flavoenzyme monomeric sarcosine oxidase (MSOX) [3]. A
tentative mechanism was proposed for the reaction (see scheme). This involves motion
(proposed to involve MTA isomerization) in the excited state, leading, with high switching

quantum yield, in 300 femtoseconds to the
photoproduct, and a much slower
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will focus on the development of photo-switchable fluorescent MSOX variants for nanoscopy
and eventually optogenetic applications. This will be done by removing amino-acid
fluorescence quenchers from the flavin environment and by exploring the use of alternative
inhibitor molecules in combination with modified substrate cages. The generated complexes
will be investigated by time-resolved absorption and fluorescence spectroscopy. The project
benefits from in-house biochemical and protein-expression expertise as well as complementary
approaches by our external partners who specialize in quantum chemical modeling (Itodys
Univ. Paris Cité¢) and femtosecond crystallography (IBS CEA Grenoble). The candidate ideally
has a background in biophysics or physical chemistry with experience in ultrafast spectroscopy
and an interest in protein biochemistry.
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