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Extracellular vesicles (EVs), including exosomes and microvesicles, have emerged as key mediators of intercellular 
communication within the tumor microenvironment, orchestrating complex interactions between malignant cells and 
the immune system. Far from being passive by-products of cellular activity, EVs transport a highly selective cargo of 
proteins, lipids, glycans, mRNAs, microRNAs, and other bioactive molecules that reflect the molecular and functional 
state of their parental cells. Through this cargo, tumor-derived EVs actively remodel local and systemic immune 
responses by influencing the phenotype and function of dendritic cells, macrophages, myeloid-derived suppressor cells, 
regulatory T cells, and cytotoxic lymphocytes, thereby promoting immune escape, chronic inflammation, metastatic 
dissemination, and resistance to therapy. 

Recent evidence has highlighted the pivotal contribution of glycan-dependent interactions and EV-mediated signaling 
in shaping immunosuppressive networks within the tumor microenvironment. In particular, tumor-derived EVs can 
impair dendritic cell maturation and antigen presentation, alter innate and adaptive immune responses, and contribute 
to the establishment of a tolerogenic milieu that favors tumor progression. Conversely, immune cell-derived EVs may 
sustain anti-tumor immunity by enhancing antigen cross-presentation, T-cell activation, and immune surveillance, 
emphasizing the dynamic and bidirectional nature of EV-mediated communication. 

Beyond their biological functions, EVs represent an attractive and minimally invasive source of circulating biomarkers. 
Their molecular composition mirrors tumor heterogeneity and evolves during disease progression and treatment, 
making EVs promising candidates for liquid biopsy applications. Comprehensive phenotypic and molecular 
characterization of circulating EVs may enable early diagnosis, patient stratification, prediction of therapeutic response, 
monitoring of immune fitness, and identification of mechanisms of resistance to conventional and immune-based 
therapies. 

This presentation will discuss recent advances in understanding EV-mediated tumor-immune cross talk, with particular 
emphasis on the immunological mechanisms regulating dendritic cell function and tumor immune evasion. 
Furthermore, it will highlight emerging translational opportunities for exploiting EV-associated biomarkers to improve 
precision oncology and develop innovative immunotherapeutic strategies capable of restoring effective anti-tumor 
immune responses. 

 


