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Description of the project

Although less visible than plants, phytoplankton is performing half of the primary carbon fixation via
photosynthesis. This process depends on light not only as an energy source, but also as a signal perceived by
specific photoreceptors, which affects both the activity and the structure of the photosynthetic apparatus.
These structural changes can be visualized either through classic electron microscopy, or via electron
tomography and 3D reconstruction®?.

Recent data indicate that UV-B regulate photosynthesis in the fresh water microalgae Chlamydomonas
reinhardtii via the UV-B photoreceptor UVR8?. Preliminary data suggest that this could occur thanks to changes
in the architecture of the photosynthetic membranes. An UVR8 homologue has been identified in the diatom
Phaeodactylum tricornutum (PtUVR8-like). Mutants of this photoreceptor have been generated in this alga by
Crisper Cas9”. During this M2 internship, we will compare UV-B responses of WT and mutants in C. reinhardtii
and P. tricornutum measuring photosynthetic activity (photophysiology) and modifications of the
photosynthetic apparatus (biochemistry, FIB-SEM). We aim at testifying the hypothesis that UV-B acclimation
occurs via changes in the 3D architecture of the photosynthetic machinery, and explain the reasons for this link.
For this project, we require a background in plant physiology, molecular biology, biochemistry and imaging.
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