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Cutaneous melanoma is the most aggressive and lethal type
of skin cancer with a relatively high prevalence. Recent
therapeutic breakthroughs have remarkably improved the
survival rate of advanced melanoma patients, however,
issues with efficacy as well as safety still persist (1). In
order to further understand the mechanisms of melanoma
progression and thereby discover novel druggable
targets, much effort has been focused on the functions of
extracellular vesicles, especially exosomes. Exosomes have
long been implicated as drivers of cancer progression (2,3)
with recent evidence being strongly suggestive of their
protumoral functions (4-9). These observations advocate
that targeting exosomes could potentially provide a new
therapeutic avenue for treating melanoma.

Exosomes are small, extracellular vesicles which range
from 50 to 150 nm in size and are secreted by a variety of
benign and malignant cell types (10,11). These double-
layered lipid structure vesicles function as messengers
facilitating intercellular communication by delivering
proteins, lipids, cell surface molecules, RNA and
microRNAs (12). The biogenesis of exosomes is regulated
through pathways dependent or independent of ESCRT
(endosomal sorting complex required for transport).
Different mediators/exosome biomarkers are involved
in these pathways, such as CD9 in ESCRT-independent
and CD63 and Tsgl01 in ESCRT-dependent mechanisms
(3,13,14). In addition, RAB GTPases have been implicated
in exosome formation and secretion; especially RAB27A
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and RAB27B, which have been demonstrated to be crucial
regulators of exosome secretion (15).

MicroRNAs (miRNAs) are a class of non-coding RNAs
implicated in the regulation of gene expression. The role of
miRNAs in melanoma cell biology, especially in the context
of exosomes, has been previously described. While some
miRNAs suppress melanoma metastasis, e.g., miR-7-5p (16)
or miR-302 (17), a number of miRINAs are prometastatic (18).
For example, melanoma exosomes contain miR-155
and miR-210, which in turn modulate metabolism (8)
and trigger a proangiogenic switch of cancer-associated
fibroblasts (9), and thus may contribute to the creation of a
pre-metastatic niche. Felicetti et 4/. reported that miR-222
is enriched in melanoma exosomes and may be a causative
agent of enhanced tumor metastasis (7). Interestingly,
Lunavat er al. showed that BRAF-inhibition upregulates
miR-211-5p expression in melanoma exosomes, while
stable expression of miR-211-5p reduced the sensitivity of
melanoma cells to BRAF-inhibitor treatment (19).

A recent study by Li et al. posits that miR-494 is
overexpressed in the serum exosomes of malignant
melanoma patients compared to healthy people (20). The
authors of this study have employed elegant experimental
strategies, such as exosome uptake assay, microarray
analysis of serum from melanoma patients and exosomal
miRNA expression in cell lines, to reach the conclusion
that melanoma cells normally expel miR-494 by releasing
it into the extracellular space through exosome secretion.

Transl Cancer Res 2019;8(3):732-735 | http://dx.doi.org/10.21037/tcr.2019.04.25


https://crossmark.crossref.org/dialog/?doi=10.21037/tcr.2019.04.25

Translational Cancer Research, Vol 8, No 3 June 2019

733

No change in proliferation

& apoptosis
Guo et al. ~ — /
Pro-invasive Pro-invasive Pro-invasive
Pro-invasive RAB27A Reduced invasion &
Pro-invasive Pro-invasive Blockade metastasis
Pro-invasive
Exosome compensation
miR-494
— —~~ miR-494
Lietal miR-494
miR-494 —
d Reduced cellular proliferation &
Tl enhanced apoptosis
miR-494 ) miR-494 miR-494
miR-494

miR-494 .0 (494 MiR-494

Reduced exosomes

Figure 1 Exosome secretion in melanoma. Schematic representation highlighting core differences in the exosome secretion pathway post-

abrogation of RAB27A expression in melanoma cells.

However, an impairment in the release of miR-494 leads
to the suppression of melanoma cell proliferation and
metastasis (Figure 1). These findings strongly suggest
a critical role for miR-494 and exosomes in melanoma
progression (20).

The authors have thoroughly evaluated the alterations
in melanoma cell biology after blockade of exosomal miR-
494 secretion by utilizing cell proliferation assay, wound
healing and trans-well assay #n vitro as well as tumor xenograft
experiments in vivo. They have demonstrated that by
blocking RAB27A-mediated exosome secretion, miR-494
failed to be released and thereby accumulated intracellularly.
This intracellular accumulation of miRNA-494 resulted in
enhanced melanoma cell apoptosis and reduced metastasis (20).
They performed both RAB27A shRNA knockdown as well
as overexpression of miR-494 in melanoma cell lines to
demonstrate that the accumulation or overexpression of
miR-494 in melanoma cells is able to facilitate cell apoptosis
and inhibit cell proliferation. Additionally, silencing
RAB27A and/or overexpressing miR-494 in melanoma cells
inhibited invasion and metastasis iz vivo. These experiments
suggest that retaining miR-494 within melanoma cells could
dramatically inhibit melanoma proliferation, migration,
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invasion, and metastasis. Moreover, all these defects caused
by the intracellular containment of miR-494 could be
rescued by anti-miR-494 treatment. Overall, the study
by Li et al. convincingly indicates a potential therapeutic
application in targeting exosomes and miR-494 for the
treatment of melanoma (20).

Interestingly, our group has previously reported that
RAB27A-mediated exosomes can promote melanoma
invasion and metastasis (5). By abrogating RAB27A
expression in melanoma cells, we observed a significant
reduction in tumor invasion and metastasis both in vitro
and in vive. Through investigating the conditioned medium
employing immuno-EM, NanoSight analysis, and Western
blotting analysis, we discovered that there were at least
two distinct populations of exosomes being secreted by
melanoma cells. RAB27A knockdown caused reduction in
the secretion of only one exosome population which was
responsible for promoting melanoma cell invasion (we
described it as a pro-invasive population). This population
of exosomes had a CD9"CD63"Tsg101" profile and a
classical exosome structure (21), however, the exosomal
cargos responsible for the phenotype require further
investigation (5).
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Both studies from Li ez 4l. (20) as well as our group (5)
have demonstrated that melanoma cell invasion and
metastasis can be reduced significantly through disrupting
RAB27A-mediated exosome secretion, which supports the
role of RAB27A as a melanoma driver gene (22). Notably,
Li er al. have also indicated that melanoma exosomes can
not only deliver oncogenic signals but also remove tumor
suppressing molecules (such like miR-494) from malignant
cells (20). Further investigations on the ultimate fate and
destination of miR-494 within the melanoma secreted
exosomes will be of interest.

Apart from the similarities between Li er /. (20) and
our study (5), there are also some significant differences.
A few studies have now shown that exosome secretion is
reduced after RAB27A knockdown (4,15). Li et al. have also
demonstrated a reduction in total exosome secretion by
silencing RAB27A. In contrast, in our study (5), RAB27A
knockdown or knockout did not reduce the total number
of secreted exosomes but only the pro-invasive population
(Figure 1). The exosomes released by melanoma cells with
RAB27A silenced were not simply reduced but compensated
by another population with a CD9"°CD63" Tsg101"-
profile, single layer structure and smaller size (<50 nm).
The biomarker differences between the two populations
of exosomes indicate that they potentially might have
undergone different exosome biogenesis pathways.
Therefore, we hypothesized that the reduction of total
exosome secretion and exosome biomarker expression could
only occur before the exosomal compensation (5).

Additionally, in contrast to our study (5), Li et al. (20)
have reported a significant reduction in melanoma growth
after RAB27A knockdown. Interestingly, we did not find a
consistent reduction in the melanoma tumor growth post
RAB27A knockdown/knockout. One way these results
could be reconciled is by considering the possibility that
the melanoma cell apoptosis and proliferation defect
caused by RAB27A knockdown is rescued after exosomal
compensation. During the course of our study, we indeed
found a proliferation defect and cell apoptosis post-
RAB27A knockdown as well. However, both of these were
transient phenomena and only the defects in cell invasion
and metastasis were found to be persistent over the duration
of our study.

Targeting or modulating exosomes has opened up a
new arena of therapeutic intervention in the treatment
of melanoma. The results reported by Li er 4/. have
furthered the implications of investigating exosomes. If the
expression of miR-494 in serum exosomes is validated in a
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larger cohort of patients in the future, it has the potential
to become a prognostic marker for melanoma patients.
Moreover, if further studies could clearly uncover the
functions and mechanisms underlying different populations
of melanoma exosomes as well as their cargos, like miR-494,
it is also possible that advanced melanoma patients could
be treated with therapeutic strategies targeting miR-494 or
RAB27A to reduce metastasis and improve progression-free
and possibly overall survival.
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