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Summary (max 500 words):

Lipid-based vesicles such as extracellular vesicles (EVs) are important mediators of
intercellular communication and play a key role in tissue homeostasis. EVs can shuttle lipids,
proteins, and nucleic acids between cells, thereby influencing a wide range of physiological and
pathological processes. Among these cargos, the role of EVs in lipid transfer between cells is only
beginning to be explored. Recently, triacylglycerols (TGs) have been identified within EVs (ex-TGs),
raising the question of a potential functional role for ex-TGs in recipient cells. Indeed, a previous
study demonstrated that adipocyte-derived ex-TGs can be transferred to recipient macrophages. In
tissues, certain macrophage subpopulations, such as TREM2-positive macrophages, are
specialized in tissue clearance and are geared toward lipid uptake and storage, a process that
promotes their polarization toward an M2-like phenotype. Therefore, understanding whether ex-TGs
contribute to macrophage polarization and immune regulation is of major importance for many
pathologies.

Recently, we discovered that fatty acid overload drives THP-1 MO macrophages
toward a LAM-TREM2 phenotype, which is accompanied by the accumulation of lipid droplets (LDs)
rather than the utilization of free fatty acids for metabolism. More surprisingly, we found that LAM-
TREM2 macrophages can export LDs into their extracellular environment, suggesting for the first
time that extracellular LDs may represent a previously unrecognized source of ex-TGs. Whether
these ex-TGs exert functional effects on recipient cells represents a fundamental unanswered
question, and it remains unclear whether cell types other than macrophages can also export ex-
TGs in extracellular LDs (ex-LDs). Based on these observations, we propose this PhD project to (i)
establish a robust and reproducible strategies to isolate ex-LD to determine their composition and
compare it to the composition of endogenous LDs, (ii) to determine whether LD secretion is a
widespread and evolutionarily conserved process across different cell types and species particularly
in a cancerous context, (iii) define the role of ex-LDs in transferring ex-TG but also phospholipids
into recipient cells, particularly immune cells.

By redefining LDs as extracellular signaling entities, this work has the potential to reshape
current understanding of LD biology and uncover new mechanisms linking lipid homeostasis to
inflammation, metabolism, and cancer.
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