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Abstract :

Cancer-derived extracellular vesicles (EVs) are known to play a crucial role in the formation of
the tumor microenvironment and in cancer progression. However, the functions of glycolipids
present on their membranes remain largely unexplored. Among these, gangliosides,
glycosphingolipids containing sialic acid, are known to participate in various cellular functions at
the plasma membrane. Despite this, their roles on EVs remain poorly understood. In this study, we
isolated EVs from glioma cell lines engineered to overexpress the gangliosides GD3 and GD2 (GT
cells), as well as from control cells (CV cells), and analyzed their effects on normal brain cells,
specifically astrocytes. Our results showed that EVs derived from GT cells (GT-EVs) expressed
GD3 and GD2 on their surface and were efficiently taken up by astrocytes. Moreover, gangliosides
present on EVs were transferred to astrocytes. Treatment with GT-EVs significantly enhanced the
motility of astrocytes, suggesting that gangliosides may contribute to the malignant transformation
of normal cells within the tumor microenvironment. Additionally, mass spectrometry analysis
identified several membrane proteins enriched in GT-EVs, including ICAM-1, a molecule
associated with malignant traits. These findings suggest that gangliosides present on cancer-derived
EVs, may represent a novel mechanism by which malignancy-associated properties are conferred

upon normal cells. This mechanism could serve as a foundation for developing new therapeutic
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strategies targeting glycolipids in cancer.
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