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Abstract: Due to the limitations of traditional anti-cancer treatments such as low specificity and significant adverse reactions, tumor
immunotherapy with fewer side effects has become a research hotspot. Its core mechanism is to enhance the natural defense function
by regulating the body's immune system, thereby achieving control and killing of malignant tumor cells. Exosomes, as nanoscale
vesicles mediating intercellular communication, have attracted much attention due to their unique biological characteristics and
immunomodulatory functions. Among them, DC-derived exosomes (Dex) have demonstrated significant advantages. Dex can carry
DC surface marker molecules, efficiently capture tumor-associated antigens and activate immune cell-dependent tumor rejection
responses. Preclinical studies have confirmed that its anti-tumor efficacy is superior to that of traditional DC vaccines, and it has the
characteristic of resisting the tumor immunosuppressive microenvironment. It is considered a better alternative to cell-free therapeutic
vaccines. This article focuses on the cutting-edge progress of Dex in the field of tumor immunotherapy, systematically expounding its
biological characteristics, key immune action mechanisms, and vaccine research and development trends, aiming to provide theoretical
references for the clinical transformation and application of Dex vaccines.
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CTL-Cytotoxic T Lymphocyte; MFG-E8-milk fat globule-EGF factor 8 protein; TRAIL-TNF-related apoptosis-inducing ligand; (DUptake of Dex by bystander
dendritic cells (DCs) via binding and endocytosis; @Peptide processing or transfer to MHC class I molecules of DCs; ®Indirect presentation of Dex-derived

peptides to T cells; @Direct stimulation of CD8* T cells by immunomodulatory molecules on the Dex surface, leading to TFN-y secretion and inhibition of tumor

growth; GPresentation of antigen-MHC complexes and ICAM-1 molecules by Dex to B cells, indirectly activating T cells; ®Activation of NK cell-mediated

antitumor immune responses via NKG2D ligands and IL-15/IL-15Ra carried by Dex; (DPresentation of pMHC complexes by Dex to CD4* T cells, facilitating T

cell-mediated tumor cell killing; @Transfer of MHC/peptide complexes by Dex to the surface of tumor cells, enhancing their immunogenicity.

1 Dex 5&ZMAMWHBEEIER (B BioGDP.com %)

Fig. 1 Interaction between Dex and immune cells (Created with BioGDP.com)
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