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Abstract: Long non-coding RNAs (IncRNAs) act as critical regulators of many malignant tumors cellular processes
including cell proliferation, differentiation, apoptosis, invasion and metastasis. However, the functions and mo-
lecular mechanisms of IncRNA HOXD-AS1 in melanoma remain little known. In the present study, we observed
that IncRNA HOXD-AS1 expression was remarkably higher in melanoma tissues compared to skin tissues with me-
lanocytic nevus. Increased expression of IncRNA HOXD-AS1 correlated with poor survival of melanoma patients.
Furthermore, functional experiments demonstrated that upregulated IncRNA HOXD-AS1 expression dramatically
promoted cell proliferation and invasion of melanoma, while downregulation of IncRNA HOXD-AS1 showed a tumor
inhibiting effects on melanoma cells in vitro. In vivo, data results showed that IncRNA HOXD-AS1 knockdown notably
reduced tumor growth. Additionally, RNA immunoprecipitation (RIP) and Chromatin immunoprecipitation (ChIP) as-
says revealed that INcRNA HOXD-AS1 could epigenetically suppress the expression of RUNX3 via binding to EZH2.
Downregulation of RUNX3 attenuated the proliferation and invasion-inhibiting effects induced by IncRNA HOXD-AS1
knockdown in melanoma cells. Therefore, these results indicated that HOXD-AS1 may serve as a potential thera-

peutic target of melanoma.
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Introduction

Melanoma is the most aggressive skin cancer
with increasing incidence worldwide and ac-
counts for approximately 4% of skin cancer
cases [1, 2]. Due to high metastatic potential of
melanoma, patients with late-stage metastatic
disease represent poor prognosis and the
5-year survival rate is less than 15% [3, 4].
Thus, to reveal molecular mechanisms underly-
ing melanoma and investigate novel target of
melanoma treatment is crucial.

Long non coding RNAs (IncRNAs) act as func-
tional regulators of tumor development and
progression in different types of cancer [5]. In
melanoma, some studies have showed the
importance of IncRNAs involved in molecular
mechanisms underlying melanoma. Chen et al
reported that IncRNA GAS5 is a critical regula-
tor of metastasis phenotype of melanoma cells
and inhibits tumor growth in vivo [6]. Do-

wnregulated long non-coding RNA BANCR pro-
motes the proliferation of colorectal cancer
cells via downregualtion of p21 expression [7].
EZH2-mediated epigenetic suppression of long
non-coding RNA SPRY4-IT1 promotes NSCLC
cell proliferation and metastasis by affecting
the epithelial-mesenchymal transition [8].

HOXD-AS1, a novel IncRNA encoded in HOXD
cluster, was revealed to control expression lev-
els of clinically significant protein-coding genes
involved in angiogenesis and inflammation, the
hallmarks of metastatic cancer [9]. Zheng et al
showed that knockdown of long non-coding
RNA HOXD-AS1 inhibits gastric cancer cell
growth via inactivating the JAK2/STAT3 path-
way [10]. Lu et al revealed IncRNA HOXD-AS1 is
a critical regulator of the metastasis and apop-
tosis phenotype in human hepatocellular carci-
noma [11]. However, the functions and molecu-
lar mechanisms of IncRNA HOXD-AS1 in
melanoma remain little investigated.
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In the study, we observed that IncRNA HOXD-
AS1 was remarkably higher in melanoma tis-
sues and correlated with poor overall survival
time of melanoma patients. Furthermore,
upregulation of IncRNA HOXD-AS1 significantly
enhanced cell proliferation and invasion in vitro
and knockdown of IncRNA HOXD-AS1 in vivo
reduced tumor growth. In addition, we revealed
that IncRNA HOXD-AS1 could epigenetically
inhibit the expression of RUNX3 by binding to
EZH2. Therefore, these results indicated that
IncRNA HOXD-AS1 may serve as a potential
therapeutic target of melanoma.

Materials and methods
Patient tissue samples

A total of 25 human malignant melanoma tis-
sues and 25 matched skin tissues with mela-
nocytic nevus were obtained from patients who
underwent surgery at Peking Union Medical
College Hospital (Beijing, China). All samples
were diagnosed by two professional patholo-
gists. The study was approved by Review Board
of Peking Union Medical College Hospital and
written informed consent was obtained from all
of the patients. None of patients had received
radiotherapy or chemotherapy prior to opera-
tion. All tissue samples were stored at -80°C
until RNA analyses.

Quantitative Real-time PCR (QRT-PCR)

Total RNA from melanoma tissues and matched
skin tissues with melanocytic nevus was
extracted using Trizol reagents (Takara, Dalian,
China) according to the manufacturer’s instruc-
tions. RNA concentration was detected by a
NanoDrop2000c spectrophotometer and was
reversed transcription to DNA using M-MLV
Reverse Transcriptase (Takara, Dalian, China).
Quantitative RT-PCR was performed using the
SYBR-Green PCR Master Mix kit (Takara,
Dalian, China) on an ABI StepOne Plus system
(Applied Biosystems, CA, USA) following the
manufacturer’s instruction. The PCR reaction
conditions was 95°C for 30 s, then followed 40
cycles of 95°C for 5 s and 60°C for 32 s. The
INcRNA HOXD-AS1 and RUNX3 mRNA expres-
sion fold were calculated using 2%2°t method
and normalized to GAPDH. The primer sequ-
ences used in the study were as follows: HO-
XD-AS1-forward: 5-GGCTCTTCCCTAATGTGTGG-
3’, HOXD-AS1-reverse: 5-CAGGTCCAGCATGAA-
ACAGA-3’; GAPDH-forward: 5-CGCTCTCTGCTC-
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CTCCTGTTC-3’, GAPDH-reverse: 5-ATCCGTTGA-
CTCCGACCTTCAC-3..

Cell lines culture

Human malignant melanoma cell lines B16,
A375 and A2508 cells and a human epidermal
melanocytes (HEMn) cell were obtained from
American Type Culture Collection (ATCC). Cells
were cultured in DMEM supplemented with
10% fetal bovine serum (FBS) at 37°C contain-
ing 5% CO,, in a humidified incubator.

Cells transfection

Two specifically targeting IncRNA HOXD-AS1
were constructed and synthesized by Ribobio
(Guangzhou, China). The target sequences
were used in the study was as follow: si-HOXD-
AS1-1 (si-RNA-1): 5-GAAAGAAGGACCAAAGTA-
A-3’, si-HOXD-AS1-2 (si-RNA-2): 5'-GCACAAAG-
GAACAAGGAAA-3'. Cells transfection was per-
formed using Lipofectamine 2000 (Invitrogen)
in accordance with the manufacturer’s instruc-
tions. The overexpression of pcDNA3.1-HOXD-
AS1 plasmid was constructed and synthesized
by Ribobio (Guangzhou, China) based on the
sequence of INcRNA HOXD-AS1. The LV-GFP-
shRNA-HOXD-AS1 was constructed and synthe-
sized by Ribobio (Guangzhou, China) according
to si-HOXD-AS1-2 sequences.

CCKS8 cell proliferation assay

Melanoma cells were cultured in 96-well plates
and the cell density was 2000 cells per well.
Following melanoma cells were transfected
with si-control, si-HOXD-AS1-1 (siRNA-1), and si-
HOXD-AS1-2 (siRNA-2) or empty vector and
pcDNA3.1-HOXD-AS1 plasmid. At indicated
times (1, 2, 3, and 4 days), the 10 uL of CCK8
solution was added to each well, and cells were
incubated for 2 h at 37°C in a humidified incu-
bator containing 5% CO,. Cell viability was
determined at the absorbance at 450 nm un-
der a microplate reader (Thermo Labsystems,
Waltham, MA, USA).

Cell invasion assay

Cell invasion was assessed using transwell
chambers (8-uM pore size; Costar). The seed-
ing transfected cell number (5 x 10%) was
resuspended in 400 ul DMEM medium without
FBS and plated in the upper chamber and 500
pl of DMEM with 10% FBS was added to the
lower chamber. After cell transfection at 48 h,
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Figure 1. LncRNA HOXD-AS1 expression in melanoma tissues and cells was
significantly upregulated. A. LncRNA HOXD-AS1 expression was examined
using qRT-PCR in 25 cases of human melanoma tissues and 25 matched
skin tissues with melanocytic nevus. The mRNA expression was normalized
to GAPDH. B. Kaplan-Meier method with the log-rank test was applied to as-
sess the overall survival in higher and lower INcRNA HOXD-AS1 expression
groups in melanoma patients. C. LncRNA HOXD-AS1 expression was exam-
ined using qRT-PCR in human malignant melanoma cell lines B16, A375 and
A2508 cells, and human epidermal melanocytes (HEMn) cells. The mRNA
expression was normalized to GAPDH. Data represented the mean + SD. *,

P<0.05, *#**, P<0.001.

cells were fixed for 20 min, stained with 0.1%
crystal violet for 15 min, and then photo-
graphed using a photomicroscope. Cells were
calculated in five random fields.

Western blot analysis

Total protein was extracted from transfected
cells using RIPA buffer. Protein quantification
was analyzed using a NanoDrop 2000 spectro-
photometer (Thermo Fisher Scientific). Equal
proteins (55 pg) were separated by sodium
dodecyl sulfate polyacrylamide gel electropho-
resis (SDS-PAGE) and then transferred to po-
lyvinylidene fluoride (PVDF) membranes (Mi-
llipore, Bradford, MA, USA). The membrane was
incubated with specific antibodies including
anti-RUNX3 (1:1,000; Santa Cruz Biotechnology,
Santa Cruz, CA, USA), anti-GAPDH (1:1,000;
Cell Signaling Technology, Beverly, MA, USA).
The membrane was detected using a chemilu-
minescent ECL reagent (Millipore).
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lower HOXD-AS1

higher HOXD-AS1

30 40 50 60
Months

Tumor xenograft model

Logrank=7.009

P<0.05 A375 cells (1 x 10° cells) sta-
bly transfected with sh-control
and sh-HOXD-AS1 were re-su-
spended using PBS. 3 weeks
BALB/c nude mice were sub-
cutaneously inoculated in the
right flank using A375 cells
stably transfected sh-control
and sh-HOXD-AS1. Tumor vol-
ume was measured every 7
days, and mice were Kkilled
after 4 weeks.

n=12

RNA immunoprecipitation
(RIP) assay

EZ-Magna RIP kit (Millipore,
Billerica, MA) were used to
perform RNA immunoprecipi-
tation (RIP) assay according to
the manufacturer’s protocol
as previous describe [12].
Briefly, lysed cells were incu-
bated with RIP buffer contain-
ing magnetic beads conjugat-
ed with antibodies against
EZH2 and H3k27me3 (Cell
Signaling Technology, Beverly,
MA, USA). Immunoprecipitated
RNA was purified and detect-
ed by gRT-PCR.

Chromatin immunoprecipita-
tion (ChIP) assay

SimpleChIP® Enzymatic Chromatin IP Kit (Ma-
gnetic Beads) was used to perform Chromatin
immunoprecipitation assay following the manu-
facturer’s protocol. Precipitate protein/DNA
complex were immunoprecipitated with EZH2
antibody and H3K27me3 antibody (Cell
Signaling Technology, Beverly, MA, USA) and
normalized to IgG antibody (Cell Signaling
Technology, Beverly, MA, USA). Precipitated
DNA was analyzed by gRT-PCR.

Results

LncRNA HOXD-AS1 is significantly upregulated
in melanoma tissues and associated with over-
all survival of melanoma patients

We first analyzed the HOXD-AS1 expression in
25 cases of human melanoma tissues and 25
matched skin tissues with melanocytic nevus.

Am J Cancer Res 2017;7(12):2526-2535
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Figure 2. LncRNA HOXD-AS1 knockdown inhibited cell proliferation ability. (A). The IncRNA HOXD-AS1 mRNA expres-
sion in B16 cells transfected with pcDNA3.1-vector (vector) and pcDNA3.1-HOXD-AS1 (HOXD-AS1) or in A375 and
A2508 cells transfected with si-control, si-HOXD-AS1-1 (siRNA-1) and HOXD-AS1-2 (siRNA-2) were measured by qRT-
PCR. (B, C). CCK-8 assays were performed to determine cell growth in B16 cells transfected with pcDNA3.1-vector
(vector) and pcDNA3.1-HOXD-AS1 (HOXD-AS1) or in A375 and A2508 cells transfected with si-control, si-HOXD-
AS1-1 (siRNA-1) or HOXD-AS1-2 (siRNA-2). (D, E). Colony-forming assays were performed to determine the cloning
ability in A375 and A2508 cells transfected with si-control, si-HOXD-AS1-1 (siRNA-1) or HOXD-AS1-2 (siRNA-2) or in
B16 cells transfected with pcDNA3.1-vector (vector) and pcDNA3.1-HOXD-AS1 (HOXD-AS1). Data represented the

mean + SD. *, P<0.05.

We observed that IncRNA HOXD-AS1 expres-
sion was significantly upregulated in human
melanoma tissues compared with matched
skin tissues with melanocytic nevus (Figure
1A). According to the median expression ratio,
Patients were divided into two groups: lower
IncRNA HOXD-AS1 group (n=12, IncRNA HOXD-
AS1 expression ratio < median ratio) and higher
IncRNA HOXD-AS1 group (n=13, IncRNA HOXD-
AS1 expression ratio > median ratio). Kaplan-
Meier survival analysis and log rank test indi-
cated that higher IncRNA HOXD-AS1 expression
group had significantly shorter overall survival
time than those in lower IncRNA HOXD-AS1
group in melanoma patients (Figure 1B, log
rank test, p<0.05). Then, we examined the
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INcRNA HOXD-AS1 expression from three
human malignant melanoma cell lines B16,
A375 and A2508 cells, and human epidermal
melanocytes (HEMn) cells. We observed that
IncRNA HOXD-AS1 expression was also upregu-
lated in melanoma cells compared to HEMn cell
(Figure 1C). These results indicated that IncRNA
HOXD-AS1 may act as an oncogene involved in
the tumorigenesis of melanoma.

LncRNA HOXD-AS1 promotes melanoma cell
proliferation and invasion in vitro

To explore the functional relevance of IncRNA
HOXD-AS1 in melanoma cells, we selected B16
cells for gaining function studies by transfec-

Am J Cancer Res 2017;7(12):2526-2535
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Figure 3. LncRNA HOXD-AS1 knockdown inhibited cell invasion ability in vitro and cell growth in vivo. (A, B) Tran-
swell invasion assays were performed to determine the invasion ability in A375 and A2508 cells transfected with
si-control, si-HOXD-AS1-1 (siRNA-1) and HOXD-AS1-2 (siRNA-2) or in B16 cells transfected with pcDNA3.1-vector
(vector) and pcDNA3.1-HOXD-AS1 (HOXD-AS1). (C) The stable IncRNA HOXD-AS1 knockdown A375 cells were used
for in vivo experiments. The nude mice carrying tumors from control and shRNA-HOXD-AS1 group were shown and
(D) tumor volume curves were measured every 7 days after the injection of A375 cells. Data represented the mean

+ SD. *, P<0.05.

tion of pcDNA3.1-HOXD-AS1 plasmid and the
A375 and A2058 cell lines were used for loss
function studies by transfection of siRNAs
based on they exhibited the expression levels
of IncRNA HOXD-AS1 than that in HEMn cells
(Figure 2A). CCK8 assay was used to determine
the potential biological role of IncRNA HOXD-
AS1 in melanoma cell proliferation. Results
showed that cells growth viability was increased
when B16 cells were transfected with
pcDNA3.1-HOXD-AS1, compared with control
group. However, cells growth viability was
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reduced when si-HOXD-AS1-1 or 2 were trans-
fected into A375 cells and A2058 cells com-
pared with control groups (Figure 2B, 2C).
Then, we performed colony forming assays to
detect the tumorigenicity of melanoma cells.
Results showed that cell colony forming num-
ber was significantly decreased following
INncRNA HOXD-AS1 knockdown in A375 cells
and A2058 cells, compared to the control
group. However, the cell colony number after
HOXD-AS1 overexpression in B16 cells was
formed more compared to control group (Figure

Am J Cancer Res 2017;7(12):2526-2535
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Figure 4. LncRNA HOXD-AS1 negatively regulated RUNX3 expression in melanoma. (A) RUNX3 expression was ex-
amined using gRT-PCR in 25 cases of human melanoma tissues and 25 matched skin tissues with melanocytic
nevus. (B) Lower RUNX3 expression in melanoma tissues negatively correlated with higher IncRNA HOXD-AS1 ex-
pression by Spearman correlation coefficient analysis (r=-0.445, P<0.05). (C, D). The protein expression of RUNX3
was examined using western blot in A375 and A2508 cells transfected with si-control, si-HOXD-AS1-1(siRNA-2). (E,
F) Relative IncRNA HOXD-AS1 expression in cell cytoplasm or nucleus of A375 and A2508 cells were determined by
gRT-PCR. GAPDH was used as cytoplasm control and U1l was used as nucleus control. Data represented the mean

1+ SD. *, P<0.05.

2D, 2E). Moreover, we also detected whether
IncRNA HOXD-AS1 expression influenced cell
invasion. The results showed that cell invasive
number was significantly decreased following
InNcRNA HOXD-AS1 knockdown in A375 cells
and A2058 cells, compared to the control
group. However, IncRNA HOXD-AS1 overexpres-
sion promoted cell invasion in B16 cells (Figure
3A, 3B). These investigations indicated that
IncRNA HOXD-AS1 exerted critical effects on
melanoma cell proliferation and invasion.

Knockdown of IncRNA HOXD-AS1 inhibits
melanoma growth in vivo

To assess whether IncRNA HOXD-AS1 expres-
sion could affect IncRNA HOXD-AS1 tumori-
genesis in vivo, we applied A375 cells stably
transfected with LV-GFP-control or LV-GFP-sh-
HOXD-AS1 plasmids to subcutaneously inocu-
late into male nude mice. After 4 weeks, we
observed that tumor volume in sh-HOXD-AS1
group was dramatically smaller and the tumor
growth was notably slower compared to the
control group (Figure 3C, 3D). Thus, our results

2531

indicated that knockdown of INcRNA HOXD-AS1
inhibited melanoma cell growth in vivo.

LncRNA HOXD-AS1 epigenetically silences
RUNXS3 transcription by interacting with EZH2

RUNX3 was reported to function as a tumor
suppressor in some tumors including melano-
ma [13]. In the study, we found that the relative
transcription levels of RUNX3 in melanoma
tissues was significantly downregulated com-
pared to matched skin tissues with melanocyt-
ic nevus (Figure 4A). Furthermore, lower RUNX3
expression in melanoma tissues negatively cor-
related with higher IncRNA HOXD-AS1 expres-
sion by Spearman correlation coefficient analy-
sis (Figure 4B, r=-0.445, P<0.05). We selected
the siRNA-2 for IncRNA HOXD-AS1 knockdown
in the following experiments due to its highest
knockdown efficiency. The results demonstrat-
ed that RUNX3 protein expression was signifi-
cantly increased in si-HOXD-AS-treated A375
and A2058 cells, compared with the control
group (Figure 4C, 4D), which suggested that
InNcRNA HOXD-AS1 affected RUNX3 expr-
ession.

Am J Cancer Res 2017;7(12):2526-2535
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To investigate the potential molecular mecha-
nism and downstream targets of IncRNA HOXD-
AS1 in melanoma progression, we detected the
distribution of IncRNA HOXD-AS1 in A375 and
A2058 cells. The gqRT-PCR results found that
IncRNA HOXD-AS1 was mostly located in nucle-
us (Figure 4E, 4F). EZH2 was found to mediate
the IncRNAs function by epigenetically silencing
downstream targets [14]. Furthermore, we per-
formed the RIP assays to explore whether
IncRNA HOXD-AS1 was related to EZH2 and
H3k27me3. Our results showed that IncRNA
HOXD-AS1 interacted with EZH2 and H3k27me3
in A375 and A2058 cells (Figure 5A, 5B).

EZH2 was reported to mediate epigenetic
silencing of neuroblastoma suppressor gene
RUNX3 [15]. We also found that RUNX3 mRNA
and protein expression levels were increased
in si-EZH2-treated A375 and A2058 cells
(Figure 5C, 5D). Moreover, the results of chro-
matin immunoprecipitation (ChlIP)-qRT-PCR
assays showed that knockdown of IncRNA
HOXD-AS1 resulted in reduced EZH2 binding
and H3K27me3 occupancy of RUNX3 the pro-
moter in A375 and A2058 cells, respectively
(Figure 5E, 5F). Thus, these data indicated that
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IncRNA HOXD-AS1 epigenetically silenced RUN-
X3 transcription by interacting with EZH2.

RUNX3 potentially mediates the oncogenic
function of IncRNA HOXD-AS in melanoma

To validate whether INcRNA HOXD-AS1 regulat-
ed melanoma cell proliferation and invasion by
silencing RUNX3 expression, we performed the
rescue assays. A375 and A2058 cells were
cotransfected with si-HOXD-AS1 and si-RUNX3.
The CCK8 assay and cell forming assays results
suggested that cell proliferation was sup-
pressed after IncRNA HOXD-AS1 knockdown,
but was increased after RUNX3 knockdown.
However, co-transfecting si-HOXD-AS1 and si-
RUNXS3 partially rescued the inhibiting effects
induced by IncRNA HOXD-AS1 knockdown in
A375 cells (Figure 6A, 6D). Consistent with
above results, cell invasion capacity was sup-
pressed after HOXD-AS knockdown, but was
increased after RUNX3 knockdown, whereas,
co-transfecting si-HOXD-AS1 and si-RUNX3
partially rescued the inhibiting effects induced
by IncRNA HOXD-AS1 knockdown in A375 cells
(Figure 6E, 6F). These results indicated that

Am J Cancer Res 2017;7(12):2526-2535
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Figure 6. Knockdown of RUNX3 partly mediated the oncogenic function induced by INcRNA HOXD-AS1. (A) Relative
mRNA expression of RUNX3 in A375 cells transfected with si-control and si-RNA-RUNX3. (B-D) CCK8 assays and
colony-forming assays were performed to detected the cell viability and cloning ability in A375 cells transfected
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performed to detected the cell invasion ability in A375 cells transfected with si-control, si-RNA-RUNX3, siRNA-HOXD-
AS1, and siRNA-HOXD-AS1+siRNA-RUNX3. Data represented the mean + SD. *, P<0.05.

RUNX3 potentially mediated the oncogenic
function of IncRNA HOXD-AS in melanoma.

Discussion

Recent reporters revealed that IncRNA HOXD-
AS1 was identified as potentially diagnostic
biomarker and therapeutic target in a variety
of tumors. Knockdown of IncRNA HOXD-AS1
suppressed cell proliferation/migration and
increased the rate of apoptotic cell in bladder
cancer cells [16]. Overexpression of IncRNA
HOXD-AS1 competitively bound to miR-130a-
3p that prevented SOX4 from miRNA-mediated
degradation, thus activated the expression of
EZH2 and MMP2 and facilitated HCC metasta-
sis [17]. In the study, we demonstrated that
IncRNA HOXD-AS1 was remarkably higher in
melanoma tissues and increased IncRNA
HOXD-AS1 expression correlated with poor
prognosis of melanoma patients. Upregulation
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of IncRNA HOXD-AS1 dramatically increased
melanoma cell proliferation and invasion abili-
ties in vitro, while IncRNA HOXD-AS1 knock-
down had reverse effects on cell proliferation
and invasion. In vivo, we demonstrated that
InNcRNA HOXD-AS1 knockdown suppressed
tumor growth.

In previous study, some IncRNAs regulated
tumor development and progression by inter-
acting with EZH2 to affect downstream targets.
For instance, long non-coding RNA CRNDE
promotes colorectal cancer cell proliferation
via epigenetically silencing DUSP5/CDKN1A
expression [18]. LncRNA HOXA11-AS Exerts
Oncogenic Functions by Repressing p21 and
miR-124 in Uveal LncRNA-ANCR regulates the
cell growth of osteosarcoma by interacting with
EZH2 and affecting the expression of p21 and
p27 [19]. Long intergenic non-coding RNA
00673 promotes non-small-cell lung cancer
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metastasis by binding with EZH2 and causing
epigenetic silencing of HOXAS [20]. In the study,
RNA immunoprecipitation and chromatin immu-
noprecipitation assays revealed that IncRNA
HOXD-AS1 could epigenetically inhibited the
expressions of RUNX3 by binding to EZH2.
IncRNA HOXD-AS1 knockdown increased the
RUNX3 expression in melanoma cells.

RUNX3 was identified as tumor suppressor in
some tumors including melanoma, Kitago et al
showed that RUNX3 expression was down-reg-
ulated in metastatic melanoma lines relative to
normal melanocytes [13]. Loss of RUNX3
expression was also correlated with a poor
5-year disease-specific survival in primary mel-
anoma [21]. Runx3 inhibits melanoma cell
migration through regulation of cell shape
change [22]. Our results indicated that cell pro-
liferation and invasion capacities were sup-
pressed after IncRNA HOXD-AS1 knockdown,
but were increased after RUNX3 knockdown,
whereas, co-transfecting si-HOXD-AS1 and si-
RUNX3 partially rescued the inhibiting effects
induced by IncRNA HOXD-AS1 knockdown in
A375 cells. These results indicated that IncRNA
HOXD-AS1 epigenetically silenced RUNX3 tran-
scription by interacting with EZH2.

In conclusion, we observed that INcRNA HOXD-
AS1 was remarkably higher in melanoma tis-
sues and correlated with poor prognosis of
melanoma. Reduced IncRNA HOXD-AS1 inhib-
ited cell proliferation and invasion in vitro and
in vivo reduced the tumor growth. Moreover, we
revealed that IncRNA HOXD-AS1 could epige-
netically inhibit the expressions of RUNX3 by
binding to EZH2. Thus, these results indicated
that IncRNA HOXD-AS1 serves as target of mel-
anoma treatment.
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