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Project summary:

These last decades, direct contacts between organelles appeared as cellular hubs where many fundamental
processes occur, including lipids and ion exchanges or programmed cell death. Membrane contact sites
(MCSs) are formed when two membranes are closely apposed (10-30 nm) without fusing. In plants, MCSs are
highly regulated in response to stress, in particular during phosphate (Pi) starvation, a frequent nutrient stress
triggering important decreases of crop yields. Low Pi in soil leads to a significant increase of plastids-
mitochondria MCSs and promotes lipid transfer between those two organelles, a process required for the
remobilization of intracellular Pi reserves. Previously, we identified OMP24, an uncharacterized protein of the
plastid envelope as a putative candidate involved in lipid remodeling during Pi starvation. We showed that the
overexpression of OMP24 led to a perturbation of mitochondrial lipid homeostasis in particular during Pi
starvation. Mitochondrial morphology was affected in this line, suggesting an important role of OMP24 in the
regulation of mitochondria biogenesis. The goal of the project is to decipher how OMP24 interferes with
mitochondria biogenesis, in particular with the formation of MCSs between plastids and mitochondria. To this
aim, the precise sub-cellular localization of OMP24 will be investigated by fluorescent microscopy and by
electron microscopy immuno-labeling in plants grown in presence and absence of Pi. Then, a live imaging
approach will be used to analyze plastid-mitochondria MCSs in our overexpressor line and in a KO CRISPR/Cas9
line. In vitro approaches based on protein expression in liposomes will be optimized to analyze the ability of
OMP24 to tether membranes. Finally, plant phenotype analyses will be performed on our KO and overexpressor
lines to reveal the role of OMP24 in plant development and Pi starvation adaptation. Overall, this project will
open important perspectives to understand the intracellular adaptations occurring in plants in response to
nutrient stress.
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