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Editorial

Is the exosome a potential target for cancer immunotherapy?
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Exosomes are nano-sized (30–100 nm in diameter) 
membrane vesicles of endocytic origin, which interact with 
other cells by transferring proteins, lipids, DNA, mRNA, 
and microRNA (miRNA) (1,2). Exosomes have diverse 
biological functions depending on the cell type of origin, 
such as tumor cell invasion, intercellular communication, 
and antigen presentation (3,4). In 2012, Peinado et al. (5) 
revealed that highly metastatic melanomas could reprogram 
bone marrow progenitor cells through transferring the 
receptor tyrosine kinase MET via exosomes, and thus 
increase their metastatic ability. Subsequently, Hoshino 
et al. (6) demonstrated that tumor-derived exosomes 
uptaken by organ-specific cells prepare the pre-metastatic 
niche. Specifically, exosomal integrins α6β4 and α6β1 
were associated with lung metastasis, while exosomal 
integrin αvβ5 was linked to liver metastasis. More recently, 
Nakamura et al. (7) reported that ovarian cancer-derived 
exosomes transfer CD44 to surrounding peritoneal 
mesothelial cells, thereby facilitating cancer invasion. 

Tumor-derived exosomes are also known to exert 
different actions on the immune system, which affects cancer 
progression. Several reports have shown that tumor-derived 
exosomes facilitate immunosuppression and promote 
tumorigenesis by inhibiting the immune response (8). 
For instance, Zhou et al. (9) demonstrated that pancreatic 
cancer-derived exosomes down-regulate the expression of 
Toll-like receptor 4 in dendritic cells (DCs) via miR-203, 
inducing immune tolerance. Thus, they considered that 
tumor-derived exosomal miRNAs may down-regulate the 
anti-tumor activity of DC/cytokine-induced killer cells 

(CIKs), suggesting that the depletion of exosomal miRNA 
would enhance the anti-tumor activity. Recently, the same 
group further demonstrated that exosomal miRNAs can 
be removed by lysis and ultrafiltration without eliminating 
immune-regulating proteins, and that treatment with these 
miRNA-depleted exosomes could enhance the tumor cell-
killing capacity of DC/CIKs (10). Thus, they suggested that 
miRNA depletion from tumor-derived exosomes may be a 
promising approach for activating DC/CIKs against cancer, 
opening the door toward development of a novel cancer 
immunotherapy.

Other researchers have also shown that tumor-derived 
exosomes can enhance immunostimulation and therefore 
serve as cancer vaccines. Chen et al. (11) evaluated the 
efficacy of exosomes derived from heat-shocked mouse B 
lymphoma cells (HS-Exo) in the induction of antitumor 
immune responses. They demonstrated that the heat-shock 
proteins HSP60 and HSP90 were more abundant in HS-
Exo compared with control exosomes derived from the same 
cells, and induced significantly increased antitumor immune 
responses. Rao et al. (12) showed that hepatocellular 
carcinoma cell-derived exosomes (HCC TEX) serve as a 
carrier of tumor antigens and induce a strong DC-based 
antitumor immune response. In their study, HCC TEX-
pulsed DCs increased the number of CD8+ T lymphocytes 
and interferon-γ levels, and reduced the levels of immune-
inhibitory interleukin-10 and transforming growth 
factor-beta in orthotopic HCC mice. In another study, 
vaccination with nanovesicle-bound antigens derived by 
the homogenization and sonication of primary melanoma 
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tissues decreased tumor growth and metastasis in mice (13).
The therapeutic benefit of exosome vaccination has not 

yet been verified in a clinical setting; however, some clinical 
trials have shown that disease progression was halted in 
a portion of patients in phase I clinical trials (14,15). Dai  
et al. (15) reported a phase I study in which tumor ascites-
derived exosomes (Aex) were isolated and reintroduced 
in combination with granulocyte-macrophage colony-
stimulating factor (GM-CSF) into a total of 40 patients 
[HLA-A0201(+)CEA(+)] with advanced colorectal cancer. 
They found that Aex plus GM-CSF but not Aex alone 
could induce a beneficial tumor-specific antitumor cytotoxic 
T lymphocyte response with safe and tolerable profiles. 
The National Institutes of Health funds research related to 
extracellular RNA (exRNA) encapsulated in extracellular 
vesicles such as exosomes, including studies on the clinical 
use of exRNAs for therapy development (16). Collectively, 
the evidence collected to date indicates that cancer vaccine 
therapy targeting exosomes has potential as a novel cancer 
treatment in the near future.
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