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Secreted microRNAs from tumor cells
can suppress immune function
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Our recent study reported an interesting finding that tumor cells can actively manipulate host immune function to
facilitate tumor immune escape through the secretion of microRNAs (miRNAs). As an extension of this finding, we
showed that blockage of the function of tumor-secreted miRNAs represents an effective therapeutic approach for

cancer treatment.

The intensive studies of the past several
years have documented the importance of
miRNAs as an essential cornerstone of the
genetic system.' Although RNA is usually
considered an unstable molecule because
of the ubiquitous RNase, miRNAs are
now known to circulate in the blood-
stream and other body fluids in a stable,
cell-free form.>® Importantly, we and
other groups have demonstrated that a
large proportion of extracellular miRNAs
are actively secreted from host cells
through a pathway based on small mem-
vesicles known as microve-

Under the
microvesicles, secreted miRNAs can be

branous
sicles. > protection  of
delivered to recipient cells, where they
block the translation of their target genes
and regulate recipient cell function.*’
Thus, secreted miRNAs can serve as a
novel class of signaling molecules in medi-
ating intercellular communication.

In a newest study,® we tested the
hypothesis, if tumor cells can actively
secrete. miRNAs to exert a suppressive
effect on immune cells, particularly regu-
latory T cells (Tregs), a subset of CD4" T
cells that plays an important role in main-
taining self-tolerance and modulating
immune responses. We first identified
miR-214 as a major oncogenic miRNA
secreted by various types of cancers
through microvesicles. Secreted miR-214

then enters recipient CD4" T cells, in
which the exogenous miR-214 decreases
the expression of its target gene, phospha-
tase and tensin homolog (PTEN). Since
PTEN is a negative modulator of Treg
homeostasis 7z vivo and expansion ex
downregulation of PTEN by
tumor-secreted miR-214 results
expansion of Tregs. Finally, as Tregs are

1/1'1/0,7
in an

increased during tumorigenesis and effi-
ciently induce tumor immune evasion,®
Treg expansion mediated by secreted
miR-214 leads to host immune tolerance,
therefore causing rapid growth of tumor
cells. Taken together, this study reveals a
novel mechanism through which tumor
cell actively modulate the host immune
system via the secretion of miRNAs and
induction of Treg expansion (Fig. 1).

This study reveals some thought-pro-
voking points. Previously, it is believed
that tumor cells utilize two mechanisms to
evade the immune response: (a) modifica-
tion of the tumor cells themselves to
decrease their sensitivity to attacks by func-
tional immune cells, and (b) direct modu-
lation of the host immune cells by the
secretion of cytokines. This study raises a
novel standpoint that tumor cells can
actively manipulate the antitumor activi-
ties of immune cells by delivering tumor-
specific miRNAs to immune cells. This
study also suggests that: (a) although the
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levels of secreted miRNAs in extracellular
space is quite low, they have the full capac-
ity to exert essential biological functions;
(b) secreted miRNAs may represent a new
defining hallmark of the tumor microenvi-
ronment; (c) secreted miRNAs may play a
pivotal role in tumor metastasis.

This finding may also have far-reach-
ing clinical applications. Therapeutics
targeting tumor immune escape is a
promising approach for cancer treatment.
Because secretion of miRNAs likely
serves as a common mechanism for vari-
ous cancer cells to create a tolerant
immune environment, blocking the func-
tion of tumor-secreted miRNAs is, in
principle, a feasible strategy to reverse
tumor-induced immune tolerance. By
employing cell-derived microvesicles to
deliver miR-214 antisense (a strand of
oligonucleotide complementary to miR-
214) into peripheral CD4" T cells, we
successfully blocked Treg expansion and
tumor growth induced by tumor cell-
secreted miR-214.° This revolutionary
approach may fill the void left by current
methods for systemic gene therapy. Cur-
rently, we are making great efforts to
improve and validate the effectiveness of
this approach in cancer therapy.

The exciting research field of miRNA
secretion is still in its infancy stage. In the
present study, we reported a new signaling
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Figure 1. Working model for the role of tumor-secreted miR-214 in inducing tumor immune escape. After being processed into mature miRNA, tumor-
specific miR-214 is packaged into microvesicles and secreted to the extracellular environment by tumor cells. Secreted miR-214 is then delivered by
microvesicles to the recipient CD4™" T cells, in which it decreases PTEN protein expression and facilitates Treg expansion. Increased Treg population, in
turn, leads to host immune suppression and tumor growth.

pathway between tumor and immune
cells. Interestingly, some recent studies
have also shown the active participation of
tumor-secreted  miRNAs

in  cancer
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progression and metastatic spread.”'’

These studies reveal the importance of
tumor-secreted miRNAs as a novel and
critical cancer hallmark. However, some
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outstanding questions remain to be
addressed. For example, extensive investi-
gation is required to determine how onco-

genic miRNAs are specifically targeted for
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with immune cells and open up new ave-
nues for wide-spread and efficient treat-
ments against cancer.

secretion and are recognized for uptake. It treatment. We anticipate that future stud-

is also largely unknown regarding the ies in this area will revolutionize the way

value of tumor-secreted miRNAs in cancer ~ we perceive how tumor cells communicate
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