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Project summary:

Super-resolution fluorescence microscopy has become an essential tool to image biological samples at the
nanoscale. A popular approach is PALM (PhotoActivated Localization Microscopy). This technique relies on the
use of fascinating fluorescent markers called “phototransformable fluorescent proteins” (PTFPs). PTFPs exhibit
extraordinary properties, forexample a UV-induced green-to-red color change, but their photophysical behavior
is also highly complex and poorly understood. Nowadays, PALM imaging aims to be quantitative, eg.
approaches are developed to evaluate the stoichiometry of protein complexes (qPALM) or their diffusion
dynamics (sptPALM). To this aim, better PTFPs must be engineered and their photophysical mechanisms must
be elucidated. Moreover, for every biological application, experimental conditions and data analysis need to be
optimized to take into account the intricate behavior of the employed PTFPs. In this context, the recruited
student will be involved on one of the following projects:

(i) Mechanistic understanding of PTFPs by combined NMR and spectroscopic investigations.

(ii) qPALM imaging of the nuclear pore complex (NPC).The NPC has been demonstrated to be an exquisite
quantitative reference structure to assess the quality of qPALM images. We aim to image NPCs labeled with
various PTFPs through genome editing (CRISPR-Cas9) using qPALM under a variety of experimental conditions,
notably at cryogenic temperature. The aim will be to optimize the way qPALM can be conducted.

(iii) Functional dynamics of Src kinases during cell signaling. In the frame of a collaboration with O. Destaing
(IAB, Grenoble) we are interested in studying how proteins of the Src family kinase (SFK proteins) reorganize
upon various stimuli using an optogenetic approach. We aim to optimize the use of qPALM and sptPALM to
follow how the SFK proteins diffuse and cluster within the plasma membrane upon stimulation.

We are looking for a highly motivated student in the field of structural biology, single-molecule fluorescence
imaging or data analysis. The student should have a background and a strong interest in biophysics. He/she
will be involved in optimizing the data collection and analysis of quantitative PALM data on one of the projects
cited above.

Keywords:
super resolution microscopy & fluorescent proteins, NMR & X-ray crystallography & spectroscopy,
nuclear pore complex & cell signaling
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