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Résumé du Projet de Stage

Intercellular communication is fundamental to tissue homeostasis, as it allows cells to sense and respond to
environmental cues. Beyond direct cell-cell contacts, cells also exchange biological material that carries information
shaping the behavior of recipient cells. A key example of this takes place in human skin, where melanocytes produce
melanin particles and transfer them to surrounding keratinocytes — a process that gives skin its color and provides
a critical photoprotective shield against solar UV radiation. Despite being a familiar process, the cell biology
underlying melanin transfer remains poorly understood, particularly regarding the molecular factors that
contribute to an efficient transfer and its susceptibility to cellular stress conditions such as inflammation.

Our team has recently uncovered that secreted melanin particles are coated with extracellular vesicles (EVs). EVs
are lipid-enclosed particles now widely recognized as key mediators of intercellular communication, as they can
transfer lipids, proteins, and nucleic acids between cells. This finding raises the unexpected possibility that melanin
particles are not merely photoprotective pigments, but also carriers of regulatory signals between skin cells.

Thus, this project asks whether melanin particles act as signaling entities, encoding the functional state of the
producing cells and instructing recipient keratinocytes, and whether inflammatory stress can reshape the message
they carry. To address this, we will combine quantitative cell biology, biochemistry, and advanced imaging
approaches (fluorescence, live, and electron microscopy), applied to in vitro skin models. The goal is to define the
signaling potential of melanin-associated EVs, determine how it is remodeled under inflammatory conditions and
how it impacts keratinocyte responses, including melanin uptake, intracellular trafficking, and photoprotective
capacity.

This work, which includes concepts of cell biology, skin physiology, and extracellular vesicle biology, aims to uncover
new mechanisms of intercellular communication through the exchange of biological particles, and provide insights
into how stress may disrupt cellular homeostasis and contribute to skin disorders.
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