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Summary (max 500 words):  
Lipid-based particles play a crucial role in cell communication and the maintenance of physiological 
balance. Among these, extracellular vesicles (EVs) have been extensively studied as key mediators 
of intercellular signalling (1). These membrane-bound particles transfer lipids, proteins and genetic 
material between cells, thereby influencing various physiological and pathological processes (1,2). 
However, less attention has been paid to lipid droplets (LDs), which share structural and 
compositional similarities with EVs and are involved in the storage of neutral lipids within cells (3). 
LDs are composed of a neutral lipid core, consisting mainly of triglycerides (TAGs) and sterol esters, 
encapsulated by a monolayer of phospholipids. As dynamic and well-consolidated organelles, LDs 
play a key role in intracellular communication and are involved in complex interactions with key 
cellular structures such as the endoplasmic reticulum, mitochondria and lysosome (3,4). Through 
these interactions, LDs play a critical role in regulating lipid metabolism, maintaining energy balance 
and coordinating cellular responses to stress (4). Perturbations in LD biology have been linked to 
several metabolic disorders, including obesity and its associated changes (4). While traditionally 
associated with lipid-storing cells such as adipocytes, recent evidence suggests that LDs may also 
be released extracellularly and involved in cell communication, particularly in metabolic disorders 
such as obesity (5-7). In obesity, the increase in size and number of LDs in adipose tissue is a major 
contributor to chronic inflammation and associated metabolic disorders (2). In this context, recent 
research has uncovered a unique subset of adipose tissue macrophages, known as TREM2+/lipid-
associated macrophages (LAMs), that form a crown-like structure around hypertrophic adipocyte. 
These LAM macrophages are involved in lipid storage within LDs, which appears to play a protective 
role by preventing excessive tissue expansion and alleviating metabolic problems associated with 
obesity (8). Our preliminary data indicate that exposure of THP1-derived macrophages to fatty acid 
overload induces a phenotypic shift towards a TREM2+/LAM-like state, accompanied by significant 
changes in LD dynamics and the release of a heterogeneous population of vesicles, including large 
extracellular LDs. Notably, the secretion of these LDs appears to be associated with the clustering 
of CD81 at the plasma membrane, a well-known tetraspanin involved in EV trafficking and secretion, 
suggesting a potential overlap in the release mechanisms between EVs and LDs. Based on these 
preliminary data and current knowledge, this PhD project aims to: (i) characterise the mechanisms 
underlying the secretion of LDs from lipid-storing cells, (ii) explore the role of extracellular LDs in 
intercellular communication, (iii) investigate the interaction between LDs and EVs in lipid transfer 
and cell signalling, and (iv) investigate how LD dynamics contribute to obesity-related metabolic 
disorders. 
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