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Abstract. — OBJECTIVE: Metastatic melano-
ma, which is refractory to therapies, is one of
the most aggressive types in skin cancers. mi-
croRNAs (miRNAs) have recently emerged as
novel molecules which have therapeutic effects
on melanoma. This study focused on the roles
and mechanisms of miR-200a in melanoma pro-
gression.

PATIENTS AND METHODS: Quantitative Re-
al Time-Polymerase Chain Reaction (qRT-PCR)
was performed to examine the level of miR-200a
expression in 46 pairs of melanoma tissues and
para-cancerous specimens, and the relation-
ship between miR-200a level and clinical fea-
tures of melanoma patient prognosis was ana-
lyzed. MiR-200a expression in melanoma cells
was further verified by qRT-PCR. In addition,
we identified the biological target of miR-200a
using TargetScan. To delineate the molecular
mechanism underlying the tumor-suppressive
roles of miR-200a in melanoma, Western blots
were performed to determine the functions of
miR-200a in PI3K/Akt pathway and EMT.

RESULTS: QRT-PCR analysis demonstrated
prominent decrease of miR-200a in melanoma
tissues, which was associated with the poor
prognosis and malignant clinicopathologic fea-
tures of melanoma patients. Moreover, function-
al assays indicated that miR-200a overexpres-
sion markedly repressed melanoma cell prolif-
eration, invasion, and migration capacities. A
luciferase reporter analysis showed that Golgi
membrane protein 1 (GOLM1) was a functional
target of miR-200a in melanoma cells. Western
blot analysis revealed that miR-200a inhibited
melanoma progression by regulating PI3K/Akt
signaling pathway and epithelial-mesenchymal
transition (EMT). It was also found that miR-200a
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upregulation markedly suppressed melanoma
tumorigenesis in vivo. All these data showed
that miR-200a served as a promising therapeu-
tic target in melanoma patients.

CONCLUSIONS: We provided evidence that
miR-200a was down-regulated in melanoma
and was implicated in melanoma progression
via inhibiting GOLM1 expressions and regulat-
ing PI3K/Akt signaling pathway and EMT. De-
creased levels of miR-200a were related to poor
prognosis of melanoma patients. Findings of the
present study provided a novel insight into un-
derstanding melanoma pathogenesis, suggest-
ing that miR-200a may function as a promising
and potential therapeutic biomarker for melano-
ma treatments.
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Introduction

Human melanoma is an aggressive skin can-
cer with high incidences and mortalities'. It is
characterized by resistance to radiotherapy or
chemotherapy, early metastases, and aggressive
invasion®?. Currently, the therapeutic strategies
for melanoma patients mainly include surgical
treatment, chemotherapy, radiotherapy, and sub-
sequent biotherapy®. Cases with early diagnosis
of melanoma can be cured by surgical resections®.
On the other hand, advanced melanoma with
distant or local metastasis is poorly responsive to
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existing treatments, leading to high mortalities®,
and poor prognosis with S5-year survival rates
of no more than 15%°. Therefore, exploring the
mechanism involved in melanoma tumorigen-
esis and progression is urgently needed for the
development of potentially effective methods for
melanoma treatment.

MicroRNAs (miRNAs) have appeared to be
hotspots in cancer research, and growing evi-
dence has indicated that dysregulations of miR-
NA frequently occur in tumors’. MiRNAs take
important parts in regulating gene expressions
via interacting with the 3’-UTRs of the target
mRNA, giving rise to repressing or cleaving
the translation of the target genes®. Emerging
evidence has demonstrated that miRNA plays a
critical role in various cellular processes, such
as cell metastases, differentiation, apoptosis,
and growth®!!, In the context of the tumor, miR-
NA may function as an oncogene or a tumor
suppressor in tumorigenesis and cancer devel-
opment. For instance, Liu et al'? demonstrat-
ed that miR-19b promoted ovarian carcinoma
cell metastasis by suppressing the PTEN/AKT
signaling pathway. Wang et al”® showed that
miR-183 up-regulation promoted glioma cell
proliferation and invasion by regulating NEFL.
Shang et al** revealed that miR-192 repressed os-
teosarcoma progression via regulation of matrix
metalloproteinase-11. However, the exact effects
of miR-200a in melanoma progression remain
to be thoroughly elucidated. Moreover, further
understandings of the miR-200a functions in
melanoma progression may be helpful in the
identification of new therapeutic biomarkers for
melanoma treatments.

Epithelial-mesenchymal transition (EMT), a
cellular conversion from epithelial to mesenchy-
mal property, plays pivotal roles in tumorigene-
sis®. EMT is one of the most essential process-
es in tumor invasion and metastases'‘. A great
number of studies showed that activation of EMT
was identified in multiple tumors and promoted
tumorigenesis of cancers, including gastric car-
cinoma'’, breast carcinoma'®, and pancreatic car-
cinomal. Thus, suppressing EMT plays key roles
in repressing tumorigenesis. PI3K/Akt signaling
pathway acts as an important driver in carcino-
genesis?’. Findings of some studies have shown
that the abnormal activation of the PI3K/Akt
signaling pathway is implicated in the initiation
and development of numerous cancers, playing
a vital role in the modulating several biological
processes, such as metabolism, proliferation, and

6998

apoptosis survival?'. Therefore, it was speculated
that the EMT and PI3K/Akt are implicated in the
regulations of melanoma mediated by miR-200a.

Golgi membrane protein 1 (GOLM1), a type
II transmembrane protein of the Golgi cister-
nae, is typically expressed in the epithelial cells
of normal human tissues®’. It has been shown
that Golgi plays active roles in cell metastasis
via significant changes in the Golgi apparatus
and posttranslational modifications, as verified
by disruptions of biochemical compositions,
structures, and functional levels observed in
metastases and carcinogenesis®®. Higher ex-
pressions of GOLMI1 have been confirmed to
be involved in a variety of tumors. Zhang et
al** revealed that GOLMI1 was up-regulated in
non-small cell lung cancer (NSCLC), and the
up-regulation correlated with malignant clin-
icopathological characteristics of NSCLC pa-
tients and promoted NSCLC cell proliferation
and invasion. Therefore, our study focused on
the functions of GOLMI1 in melanoma.

Patients and Methods

Clinical Samples

46 pairs of melanoma tissue specimens and
matched normal tissue specimens were obtained
from Heilongjiang University of Chinese Med-
icine between October 2016 and March 2018.
No patients had been treated with anticancer
treatments before tissue collection. All the tis-
sues were immediately frozen in liquid nitrogen
and stored at -80°C until use. Written informed
consents were obtained from all of the patients
enrolled in the current study. This study was ap-
proved by the Ethics Committee of China-Japan
Union Hospital of Jilin University.

Cell Culture

Human melanoma cells (A375, SK-HEP-1,
WM35, and SK-MEL-28) were obtained from
the American Type Culture Collection (ATCC:
Manassas, VA, USA). Human epidermal melano-
cyte (HEM) obtained from ScienCell Research
Laboratories, Inc. (San Diego, CA, USA) were
cultured in melanocyte medium. Melanoma cells
were cultured in Dulbecco’s Modified Eagle’s
Medium (DMEM, Gibco, Rockville, MD, USA)
containing 10% fetal bovine serum (FBS: Ther-
mo Fisher Scientific, Inc., Waltham, MA, USA).
All cell lines were incubated in a humidified in-
cubator containing 5% CO, at 37°C.



MicroRNA-200a suppresses melanoma

Cell Transfection

MiR-200a mimics, inhibitor and negative con-
trols were purchased from GenePharma. (Shang-
hai, China). The transfections were performed by
Lipofectamine 2000 (Invitrogen; Carlsbad, CA,
USA) according to the manufacturer’s protocols.

Quantitative Real Time-Polymerase
Chain Reaction (gRT-PCR)

TRIzol (Invitrogen, Carlsbad, CA, USA) was
utilized to isolate the total ribonucleic acids (RNAs)
from the tissues and cultured cells. Then, comple-
mentary deoxyribonucleic acid (cDNA) was pre-
pared from total RNA using the PrimeScript RT
reagent kit (Takara, Otsu, Shiga, Japan). QPCR
was performed with SYBR Premix Ex Taq™ (Ta-
kara, Otsu, Shiga, Japan) on an ABI Prism 7500
Sequence Detection system (Applied Biosystems;
Foster City, CA, USA). The primer sequences were
listed in Table 1. U6 and glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) were internal controls for
normalizations. The expressions were calculated
using the 244 method.

MTT Assays

Cell proliferation ability of transfected melano-
ma cells was assessed by 3-(4,5-dimethyl-2-thi-
azolyl)-2,5-diphenyl-2-H-tetrazolium  bromide,
thiazolyl blue tetrazolium bromide (MTT) assays
(Sigma-Aldrich, St. Louis, MO, USA). Trans-
fected melanoma cells were seeded into 96-well
plates (Sigma-Aldrich, St. Louis, MO, USA).
Then, the MTT solution was added to each well
at 0, 24, 48, and 72 h post transfections and in-
cubated at 37°C for an additional 4 h. After that,
dimethyl sulfoxide (DMSO) was added into the
wells to dissolve the remaining MTT formazan.
The absorbance at 490 nm was detected using a
microplate reader (BioTek, Winooski, VT, USA)
to determine the cell proliferation activity.

Table I. Primer sequences for qRT-PCR.

Cell Migration and Invasion Assay

The 8-um pore sized transwell chamber (BD
Biosciences, San Jose, CA, USA) percolated with
or without Matrigel was used to perform cell
invasion and migration assays. The transfected
cells were resuspended in serum-free medium
and seeded in the upper chambers. The low
chambers were filled with medium containing
10% FBS. After being incubated at 37°C for 48
h, cells remained on the top chambers were wiped
off with cotton swabs, whereas the cells adhered
to the undersurface of the membranes were fixed
and stained. The cells were quantified with an
inverted microscope (Olympus Corporation, To-
kyo, Japan) under five randomly selected visual
fields.

Western Blot Analyses

Total protein extractions were performed with
lysis buffer (Thermo Fisher Scientific, Waltham,
MA, USA). bicinchoninic acid (BCA) protein
assay kit (Thermo Scientific, Waltham, MA,
USA) was utilized to measure the protein con-
centrations. An equal amount of protein samples
were subjected to 10% dodecyl sulfate, sodium
salt-polyacrylamide gel electrophoresis (SDS-
PAGE), followed by being transferred onto poly-
vinylidene difluoride (PVDF) membranes (Invit-
rogen, Carlsbad, CA, USA). After being blocked
with 5% skimmed milk, the membrane was then
incubated at 4°C overnight with primary antibod-
ies against: GOLM1 (1:1000, Abcam, Cambridge,
MA, USA), PI3K (1:1000, Abcam, Cambridge,
MA, USA), p-PI3K (1:2000, Abcam, Cambridge,
MA, USA), AKT (1:1000, Abcam, Cambridge,
MA, USA), p-AKT (1:1000, Abcam, Cambridge,
MA, USA), E-cadherin (1:2000, Abcam, Cam-
bridge, MA, USA), N-cadherin (1:2000, Ab-
cam, Cambridge, MA, USA), Vimentin (1:1000,
Abcam, Cambridge, MA, USA) and GAPDH

GOLMI1 forward
GOLMI reverse
GAPDH forward
GAPDH reverse

Primer Sequence
miR-200a forward 5’-AAGCGCCTTAACACTGTCTGG-3’
miR-200a reverse 5’-CAGTGCAGGGTCCGAGGT-3’

U6 forward 5’-CTCGCTTCGGCAGCACA-3’
U6 reverse 5’-AACGCTTCACGAATTTGCGT-3

5’-CCGGAGCCTCGAAAAGAGATT-3’
5’-ATGATCCGTGTCTGGAGGTC-3’
5’-ACCTGACCTGCCGTCTAGAA-3’

5> -TCCACCACCCTGTTGCTGTA-3’

U6: small nuclear RNA, snRNA; GOLM1: Golgi membrane protein; GAPDH: glyceraldehyde-3-phosphate dehydrogenase.
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(1:1000, Abcam, Cambridge, MA, USA). After
that, the membranes were probed with appropri-
ate horseradish peroxidase (HRP)-labeled sec-
ondary antibody (1:3,000, Abcam, Cambridge,
MA, USA) at room temperature for 2 h. Finally,
the protein bands were visualized with enhanced
chemiluminescence (ECL) reagents (Millipore,
Billerica, MA, USA). GAPDH was an internal
control.

Luciferase Reporter Analysis

A wild-type (WT) or mutant (MUT) luciferase
reporter plasmids of GOLMI1 3’-UTRs containing
the binding sites of miR-200a were chemically
synthesized by GenePharma (Shanghai, China).
Then, melanoma cells were cotransfected with
GOLM1 3’-UTR-WT or GOLMI1 3-UTR-MUT
and miR-200a mimics using Lipofectamine 2000
(Invitrogen, Carlsbad, CA, USA). The Dual-Lu-
ciferase Reporter Assay Kit (Promega, Madison,
WI, USA) was used to detect the luciferase activ-
ities 48 h post-transfection.

Immunohistochemistry (IHC)

IHC assays of human melanoma tissues were
conducted to determine the expression levels of
GOLML. The tissue samples were fixed with 4%
paraformaldehyde and dehydrated in gradient al-
cohol. Then, the tissues were subjected to being
embedded in paraffin, deparaffinized in xylene
and then rehydrated with gradient alcohol. Anti-
gen retrieval was performed by microwaving the
sections in citrate buffer. Endogenous peroxidase
activity was eliminated with 3% H,O,. Follow-
ing incubation with primary GOLMI1 antibody
(1:200, Abcam, Cambridge, MA, USA) overnight
at 4°C, the slides were incubated with secondary
goat anti-rabbit IgG (1:3000, Abcam, Cambridge,
MA, USA) labeled by HRP. Then, the slides were
stained with DAB, which was used as the chro-
mogen, and counterstained with hematoxylin. A
brightfield microscope (Olympus BX50; Olym-
pus Corporation, Tokyo, Japan) was applied for
imaging and analyzing the slides. Cells with yel-
low particles inside were viewed as positive cells,
and the ratio of positive cells/all cells was used to
calculate the expressions of FGFR1: the percent-
age > 25% was regarded as positive expressions
(+), whereas the percentage < 25% was regarded
as negative expressions (-)*>2°,

In Vivo Tumorigenesis Assay

Five-week-old nude mice were used for the tu-
mor growth xenograft models. A375 cells trans-
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fected with (lenti-miR-200a or lenti-control)
were injected subcutaneously into the lower left
flank of mice. Tumor volumes were monitored
every 3 days in accordance with the following
formula: tumor volume (mm’) = 1/2 x (length
x width?).

Analysis

All experiments were independently repeated
at least 3 times. All data were analyzed by SPSS
23 (SPSS Inc., Chicago, IL, USA). Differences
between 2 groups were determined by Student’s
t-test. Comparison between groups was done
using One-way ANOVA test followed by Post
Hoc Test (Least Significant Difference). Overall
survival rates were generated by Kaplan-Meier
analysis and log-rank tests. p<0.05 was consid-
ered as statistically significant.

Results

Down-Regulation of MiR-200a in
Melanoma Tissue Samples Was
Confirmed and Conferred a Poor
Prognosis to Melanoma Patients

To identify the functions of miR-200a involved
in melanoma progression, we first measured miR-
200a expression levels in melanoma tissues by
gRT-PCR. Results indicated that miR-200a was
remarkably down-regulated in melanoma tissue
samples in contrast with the matched normal tis-
sues (Figure 1A). We then classified the melano-
ma patients into high miR-200a expression group
and low miR-200a expression group according to
the mean miR-200a expression level. As shown
in Table II, low miR-200a expressions were as-
sociated with adverse phenotypes of melanoma
patients. Moreover, we also investigated the func-
tional significance of miR-200a in the prognosis
of melanoma patients by Kaplan-Meier analysis,
and it was found that the overall survival rate of
patients in lower miR-200a expression group was
significantly shorter than that of patients in high
miR-200a expression group (Figure 1B).

MiR-200a Restoration Inhibited
Melanoma Cell Proliferation

We then detected miR-200a expressions in mel-
anoma cells and the qRT-PCR analysis showed
that miR-200a was also remarkably downreg-
ulated in melanoma cells compared to the nor-
mal cells (Figure 2A). To further analyze the
functional effects of miR-200a in melanoma, we
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Figure 1. MiR-200a was notably down-regulated in melanoma tissue samples. 4, The expressions of miR-200a were measured
by qRT-PCR. B, Kaplan-Meier analysis presented shorter OS of melanoma patients with low miR-200a expressions.

overexpress or inhibit miR-200a expressions by
transfecting miR-200a mimics or inhibitor into
A375 or SK-HEP-1 cells based on their relatively
low and high endogenous miR-200a expressions.
The transfection efficiencies were confirmed by
gRT-PCR (Figure 2B, 2C). Then, the MTT assays
were carried out to investigate the influence of
miR-200a on melanoma cell proliferation and it
was shown that miR-200a upregulation in A375
cells significantly suppressed the proliferation
ability (Figure 2D). In contrast, the proliferation
capacity of miR-200a suppressed SK-HEP-1 cells
was prominently enhanced compared to the con-
trol group (Figure 2E).

MiR-200a Upregulation Inhibited
Melanoma Cell Invasion and Migration

As we observed that miR-200a suppressed
melanoma cell proliferation, the transwell as-
says were further carried out to investigate the
impacts of miR-200a on melanoma cell invasion
and migration. Results revealed that miR-200a
overexpression in A375 cells markedly inhibited
the invasion and migration abilities (Figure 3A,
3B). We also found that miR-200a inhibition
significantly promoted SK-HEP-1 cell invasion
and migration (Figure 3C, 3D). All the findings
revealed that miR-200a functioned as an anti-tu-
mor miRNA in melanoma progression.

Table II. Relationship between miR-200a expression and the clinic-pathological characteristics of melanoma patients.

MiR-200a a expression
Characteristics Cases (n = 40) High (n = 19) Low (n = 27) p-value
Age (years) 0.722
>60 18 8 10
<60 28 11 17
Gender 0.431
Male 23 9 14
Female 23 10 13
Tumor thickness 0.012*
<lcm 21 14 7
>1lcm 25 5 20
TNM stage 0.033*
I-IT 20 14 6
I-1v 26 5 21
Lymph node metastasis 0.075
No 21 12 9
Yes 25 7 18

TNM: tumor-node-metastasis. a The mean expression level of miR-200a was used as the cutoff. *Statistically significant.
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Figure 2. MiR-200a overexpression inhibited melanoma cell proliferation. 4, MiR-200a expressions in melanoma cells were
determined by qRT-PCR. B, MiR-200a expressions in miR-200a-overexpressed A375 cells. C, MiR-200a expressions in miR-
200a-suppressed SK-HEP-1 cells. D, E, The proliferation abilities of A375 or SK-HEP-1 cells treated with miR-200a mimics

or inhibitor were determined by MTT assays.

GOLM1 Was a Direct Target of
MiR-200a in Melanoma Cells

Accumulating evidence implied that miR-
NAs played roles in tumorigenesis via the reg-
ulation of target genes. Therefore, we identified
the biological target of miR-200a using the
TargetScan. Results showed that GOLM1 was
a potential target of miR-200a (Figure 4A).
Then, the dual-luciferase reporter assay was
conducted to validate the association between
miR-200a and GOLMI. As shown in Figure
4B, the luciferase activities of GOLM1-3’UTR-
WT were remarkably suppressed by miR-200a
overexpression while the luciferase activities
of GOLM1-3’UTR-MUT were not significantly
affected by miR-200a overexpression. Further-
more, the regulatory functions of miR-200a
in GOLMI expressions were investigated. It
was found that miR-200a restoration evidently
represses GOLMI1 expressions in A375 cells
whereas miR-200a inhibition in SK-HEP-1 cells
markedly facilitated the GOLMI expressions
(Figure 4C, 4D). Collectively, GOLM1 was iden-
tified to be an important functional target of
miR-200a in melanoma cells.
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MiR-200a Modulated PI3K/Akt Signaling
Pathway and EMT in Melanoma Cells

As we confirmed that GOLM1 was a functional
target of miR-200a in melanoma cells, we next
investigated the clinical value of GOLMI in mel-
anoma patients. Firstly, IHC assays showed that
GOLMI1 was mainly localized at the cytoplasm
(Figure 5A). Additionally, GOLMI1 was remark-
ably upregulated in melanoma tissues than normal
tissues (Figure 5B). Moreover, the Kaplan-Meier
analysis indicated that melanoma patients with
high GOLM1 expressions presented shorter over-
all survival rate (Figure 5C). To delineate the
molecular mechanism underlying the tumor-sup-
pressive roles of miR-200a in melanoma, Western
blots were performed to determine the functions
of miR-200a in PI3K/Akt pathway and EMT. It
was found that the expression of E-cadherin was
significantly increased whereas expression levels
of N-cadherin and Vimentin were prominently de-
creased by miR-200a upregulation in A375 cells.
On the contrary, miR-200a inhibition had the op-
posite functions in SK-HEP-1 cells (Figure 5D). In
the meantime, Western blot analysis also indicated
that the expressions of p-Akt and p-PI3K were
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Figure 3. MiR-200a upregulation suppressed melanoma cell invasion and migration. 4, B, Transwell assays were carried
out to detect the invasion and migration capacities of miR-200a-overexpressed A375 cells. C, D, The invasion and migration
capacities of miR-200a-suppressed SK-HEP-1cells were observed by transwell assays.

prominently decreased by miR-200a overexpres-
sion in A375 cells while there was no statistically
significant effect on PI3K and Akt expressions; in
contrast, miR-200a inhibition in SK-HEP-1 cells
led to significant increase of p-PI3K and p-Akt
expressions (Figure 5D).

MiR-200a Inhibited Melanoma
Tumorigenesis In Vivo

The functions of miR-200a in melanoma were
further investigated in nude mice models. As
shown in Figure 6A, 6B, miR-200a restoration

markedly repressed the volume of xenograft tu-
mors and the tumor growth rate when compared
to the negative controls. Therefore, these data
revealed that miR-200a played suppressive roles
in melanoma progression.

Discussion
Malignant melanoma arises from a melanocyte

and remains one leading factor of skin tumor-as-
sociated deaths”. High mortalities of melanoma
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Figure 4. GOLMI was identified as a direct target of miR-200a in melanoma cells. 4, The binding sites of miR-200a in the
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GOLMI1 3'-UTRs and miR-200a mimics. C, D, GOLM1 expressions in miR-200a-overexpressed A375 cells or miR-200a-

suppressed SK-HEP-1cells.

emphasize the need for relevant research. Ac-
cumulating evidence has shown that alteration
of miRNA expressions is identified in a variety
of cancers, playing essential roles in tumor ini-
tiation and progression®®. Therefore, extensive
investigations of miRNAs have been carried out
for the identification of promising biomarkers
in melanoma diagnosis and prognosis in order
to develop effective therapeutic strategies®. For
instance, miR-33a was confirmed to serve tumor
suppressive functions in melanoma by regulating
HIF-lalpha®®; miR-137 repressed melanoma cell
proliferation via downregulating GLO1*'; miR-
769 was verified to enhance melanoma cell pro-
liferation via suppressing GSK3B*?. However,
there are few studies on the correlations between
miR-200a and melanoma.

The roles of miR-200a in cancer progression
have recently received more attention. Numerous
studies have demonstrated that miR-200a is im-
plicated in kinds of cancers. For instance, Shi et
al* found that miR-200a promoted endometrial
cancer cell EMT by negative regulation FOXA2;
Suo et al** reported that miR-200a promoted
ovarian carcinoma cell invasion and migration
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by regulating PTEN; Tsouko et al** proposed
that miR-200a suppressed triple-negative breast
cancer cell metastasis through direct inhibition
of EPHA2. These conflicting studies suggest
that the biological roles of miR-200a in cancer
carcinogenesis and progression are tissue-specific
and that miR-200a could serve as a therapeutic
biomarker for the treatment of these specific tu-
mors. In the current study, miR-200a was found
to be downregulated in melanoma, indicating a
poor prognosis and malignant phenotypes of mel-
anoma patients. Furthermore, functional assays
also demonstrated that miR-200a could repress
melanoma cell proliferation, invasion and migra-
tion abilities via modulating PI3K/Akt signaling
pathway and EMT. All these findings indicated
that miR-200a exerted anti-melanoma functions
in melanoma development.

Wu et al’® demonstrated that miR-200a can
inhibit tumor development by targeting multiple
mRNAs, such as PTEN, ZEB2, and CTNNBI1?.
Identifying new targets of miR-200a is use-
ful for elucidating its regulatory mechanism in
melanoma. In the current study, GOLMI1 was
confirmed to be an important functional tar-
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get of miR-200a in melanoma cells. Increased
GOLMI1 predicted unfavorable overall survival
in lung adenocarcinoma®. In addition, GOLM1
promoted prostate carcinoma progression via
activation of PI3K/AKT/mTOR¥. Our findings
also indicated that increased GOLMI expres-
sions in melanoma indicated poor prognosis and
participated in the functions mediated by miR-
200a in melanoma.

Conclusions

We provided evidence that miR-200a was
down-regulated in melanoma and was impli-
cated in melanoma progression via inhibiting
GOLMI expressions and regulating PI3K/Akt
signaling pathway and EMT. Decreased levels
of miR-200a were related to poor prognosis of
melanoma patients. The findings of the pres-
ent study provided a novel insight into under-
standing melanoma pathogenesis, suggesting
that miR-200a may function as a promising and
potential therapeutic biomarker for melanoma
treatments.
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