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Title of the project: Optimization of the red fluorescent protein mScarlet through mutational 
and structural analysis 
Objectives (up to 3 lines): Fluorescent proteins (FPs) have been developed for all colours of the UV-
visible-Near Infrared spectrum, but only optimized for fluorescence efficiency in the cyan, green and yellow 
parts. FPs in the red, far-red and near-infrared parts still need to be significantly optimized. 
Abstract (up to 10 lines): The first fluorescent protein (FP), GFP (Green Fluorescent Protein), was 
identified in the jellyfish Aequorea victoria as early as 1962, but mutational efforts to tune its emission 
wavelength to other colour had to wait until the cloning of its gene and the discovery of red-shifted 
homologues in the 1990’s. Since then, a large numbers of proteins of various colours have been developed, 
resulting in the fluorescence microscopy revolution, which it possible to observe many previously invisible 
biological processes and subcellular structures. The development of the bright red FP mScarlet was based 
on an innovative approach: the generation of a consensus sequence among all known red FPs and its 
rational evolution. mScarlet is a bright monomeric FP usable as an acceptor for a green or yellow  FP in 
FRET experiments, destined to probe protein-protein interactions in cellulo. However, mScarlet is still 
amenable to improvements regarding its maturation speed and photostability properties. 
Methods (up to 3 lines): Following up on our previous highly successful approach used to develop 
mScarlet, we will collaborate with the lab of Prof. Gadella in Amsterdam to crystallize and solve the 
structure of several mutants of mScarlet to understand the influence of key interactions at the vicinity of the 
fluorescent chromophore. 
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Requested domains of expertise (up to 5 keywords): Molecular biology; Biochemistry; UV-vis 
absorption and fluorescence spectroscopy; X-ray synchrotron crystallography; Structural analysis 
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