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Editorial

The role of exosomes in tumor immunity
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Exosomes are extracellular nanovesicles with a size of 30–
150 nm (in diameter) and they can be secreted by different 
kinds of cells under both physiological and pathological 
conditions. Exosomes have a typical lipid bilayer structure 
and comprise proteins, lipids, messenger RNA, non-coding 
RNA and DNA from the original cells. They can transfer 
the contents from donor to target cells and contribute to the 
intercellular communication. It is universally acknowledged 
that exosomes play a pivotal role in cancer, cardiovascular 
disease, inflammation, neurodegenerative diseases, and 
viral infections. Exosomes have been extensively studied, 
especially in the field of tumor (1). Tumor released exosomes 
can promote tumor growth and metastasis by transferring 
non-coding RNA or protein (2). Moreover, tumor 
exosome even can determine organotropic metastasis (3).  
There are different kinds of integrins on exosomes. The 
exosomal integrins α6β4 and α6β1 were linked to lung 
metastasis, while exosomal integrin αvβ5 was associated 
with liver metastasis.

Immune escape is the key mechanism of tumor 
development and tumor immunity has accepted more 
attention. The increasing number of studies show that 
exosomes have a great influence on tumor immunity. Tumor 
cells can evade host immunologic surveillance partly because 
of poorly immunogenic. What’s surprising is that tumor 
released exosomes can regulate tumor immunogenicity. 
Moroishi et al. (4) found that Hippo Pathway Kinases 
LATS1/2-null tumor cells can secrete nucleic-acid-
rich exosomes, and then the exosomes induced a type I 
interferon response via the toll-like receptors-MYD88/
TRIF pathway to improve tumor immunogenicity. The 
discovery is helpful to better understand the mechanisms 

of regulating tumor immunogenicity. Besides, exosomes 
contribute significantly to intercellular communication and 
reprogramming of the tumor immune microenvironment. 
It is found that T cell activity was obviously suppressed 
when co-culturing tumor-released exosomes and human T 
cells (5). Mirzaei et al. (6) found that circulating exosomes 
from glioblastoma patients carried more the extracellular 
matrix protein tenascin-C (TNC) than healthy individuals. 
TNC can inhibited T cell proliferation through interaction 
with α5β1 and αvβ6 integrins on T lymphocytes. After 
depleting TNC, exosomes suppressed T cell responses to a 
significantly lesser extent than control. 

Recently, Chen et al. (7) reported that there was 
programmed death-ligand 1 (PD-L1) on the surface of 
the exosomes released by glioblastoma and the PD-L1 on 
exosomes can indeed bind to programmed death 1 (PD-1)  
on T cells to inhibit T cell activation, which can be blocked 
by anti-PD-1 therapy. The amount of PD-L1 on these 
exosomes significantly increased after stimulating with 
interferon-γ (IFN-γ). In patients with metastatic melanoma, 
the level of circulating exosomal PD-L1 was associated with 
that the level of IFN-γ. Immune checkpoints, especially 
PD-1/PD-L1, blockade brings a breakthrough for tumor 
therapy. However, it is not satisfactory due to low response 
rate (8). The findings discussed above reveal new immune 
immunosuppressive mechanism and are helpful to improve 
anti-PD-1/PD-L1 therapy. Other immune checkpoints may 
have similar mechanisms. The level of PD-L1 in tumor 
tissues is a good indicator for prognosis and immunity 
reaction. Similarly, the level of PD-L1 in exosomes may 
be a promising indicator because the latter is suitable for 
dynamic evaluation. Besides, the exosomal PD-L1 has 
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potential in distinguishing the patients who have high 
response to anti-PD-1/PD-L1 therapy.

Besides CD8+ killer T cell, other types of tumor-
associated immune cells, such as dendritic cells (DCs), 
macrophagocyte, regulatory T cells (Tregs) and myeloid-
derived suppressor cells (MDSCs) can be regulated by 
esosomes. Exosomes released by lung carcinoma and breast 
cancer can inhibit the maturation and migration of DCs 
and promote the immune suppression of DCs (9). Shen  
et al. (10) found that exosomes can educate DCs. The 
HSP72 and HSP105 on the tumor exosomes surface can 
induce IL-6 secretion of DCs in a TLR2- and TLR4-
dependent manner, which resulted in promoting tumor 
metastasis. Macrophages are the most abundant infiltrating 
tumors immune-related cells. They display diverse 
phenotypes and functions depending on microenvironment. 
Macrophages can be polarized into classically (M1) or 
alternatively (M2) activated cells. The M2 plays a role in 
anti-inflammatory response, angiogenesis, and promoting 
tumor growth and metastasis. Hypoxic exosomes can 
activate macrophages to the M2 phenotype in a HIF-
1a or HIF-2a-dependent manner. Mechanistically, 
the exosomes carrying miR-301a-3p and miR-301a-
3p can induce the M2 polarization of macrophages by 
activating the PTEN/PI3Kγ signaling pathway (11). 
Tregs are a subset of CD4+ T cell and they play a key 
role in immunosuppression. It is recognized that the 
level of Tregs was significantly increased in tumor and 
peripheral blood of patients with cancer, and the function 
of immunosuppression was enhanced at the same time (12).  
However, the mechanism is unknown. Mrizak et al. (13) 
discovered that tumor exosomes can recruit Tregs in 
peripheral blood via CCL20. The exosomes also recruited 
other subtypes of T cells and then converted them into 
Tregs. After incubating with exosomes, Tregs significantly 
expanded and possessed stronger immunosuppressive 
function. In addition to tumor released exosomes, exosomes 
from tumor-associated macrophages can also transfer 
miRNAs that induced a Treg/Th17 cell imbalance to 
promote the development of ovarian cancer (14,15). In 
all, exosomes can enhance tumor immunosuppression by 
affecting Tregs phenotype, properties and recruitment 
capac i ty.  MDSCs  a re  another  impor tant  tumor 
immunosuppressive cells. Glioma-derived exosomes can 
enhance MDSC expansion and functional capacity via the 
miR-10a/Rora and miR-21/Pten Pathways (16).

Based on the role in tumor immunity discussed above, 
exosomes have potential application value. First, we can 

assess the immune status of patients with cancer. The 
specific nucleic acids and proteins carried by exosomes can 
realize quantitative detection. The results can be used for 
prognosis and predicting immunotherapeutic responses. 
Secondly, surface-bound proteins and contents of exosomes 
are derived from initial cells, so exosomes from tumor 
cells will be promising for tumor vaccine development.  
Rao et al. (17,18) showed that DC-derived exosomes elicited 
tumor regression and similarly tumor-derived exosomes 
elicited tumor suppression in murine hepatocellular 
carcinoma models and humans in vitro. Third, exosomes are 
targets for immunotherapy. Besides, the bilayer membranes 
of exosomes are nanosized, which can protect exosomes 
from clearance. Therefore, exosomes can be used as drug 
delivery for tumor treatment or remodeling the immune 
microenvironment. However, there are still some problems 
to solve before clinical applicant. Based on our experience, 
there are still many impurities after extraction of exosomes 
though using ultracentrifugation. So, exploring a better 
purification method is in urgent need. Except proteins and 
RNA, the roles of lipids, DNA and metabolite carried by 
exosomes remain unclear. It is necessary to understand the 
exosome transport mechanism for drug delivery.

Exosomes are acting as important mediators of the cross-
talk between tumor cells and the microenvironment and 
regulating tumor immunity. More rigorous researches need 
to be conducted in the future.
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