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Purpose: This study was designed to investigate the relationship between long-chain non-
coding RNA metastasis-associated lung adenocarcinoma transcript 1 (IncRNA MALAT1)/
miR-23a-23a and melanoma.

Patients and Methods: Fifty-two cases of corresponding non-tumor normal tissues and
109 cases (including 62 cases of primary melanoma and 47 cases of metastatic melanoma)
were collected. Real-time fluorescent PCR quantified IncRNA MALAT1 and miR-23a, and
counted the 3-year survival of high/low miR-23 and high/low IncRNA MALAT1 popula-
tions. We predicted the binding site according to the sequence information of IncRNA
MALATI1 and miR-23a. IncRNA MALAT1 siRNA and miR-23a mimics vectors were
constructed and transfected into melanoma cell lines respectively to observe their effects
on cells.

Results: Compared with corresponding non-tumor normal tissues, IncRNA MALAT1 in
melanoma tissue increased while miR-23a decreased. Compared with primary melanoma,
metastatic melanoma was higher and miR-23a was lower. Downregulation of IncRNA
MALATI caused upregulation of miR-23a, and IncRNA MALAT1 could bind to miR-23a.
Downregulating IncRNA MALAT1 or upregulating miR-23a inhibited cell proliferation,
migration and invasion and promoted apoptosis. Rescue experiments revealed that down-
regulation of miR-23a could offset cell changes caused by downregulation of IncRNA
MALATI.

Conclusion: IncRNA MALAT1 promotes malignant proliferation of melanoma cells
through miR-23a.

Keywords: melanoma, long-chain non-coding RNA metastasis-associated lung adenocarcinoma
transcript 1 (IncRNA MALAT1), miR-23a, malignant proliferation

Introduction

Melanoma is a malignant tumor type caused by malignant transformation of
melanocytes, which can be divided into cutaneous melanoma and extracutaneous
melanoma according to histological types.' In the past 50 years, the morbidity and
mortality of melanoma have increased year by year.” In 2018, its morbidity and
mortality in Australia were the highest in the world respectively.® High recurrence
rate, high drug resistance and strong metastasis are its main characteristics.'*
Ultraviolet, race, human immunodeficiency virus, gene, and telomere length are
important risk factors for melanoma.’® One of the biggest difficulties in clinical
treatment is how to evaluate and predict cancer metastasis and death.'® Specific
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biomarkers with high sensitivity are the key to solve this
problem. Non-coding RNA is an important link in cancer
gene regulation, so it may have potential marker value.
Manly studies have revealed that non-coding RNAs such
as miR-10b, miR-1246, and miR-206 can be used as
biomarkers of melanoma.''™"* Studying the relationship
between non-coding RNA and cancer is helpful for the
discovery of melanoma biomarkers.

Long-chain non-coding RNA metastasis-associated
lung adenocarcinoma transcript 1 (IncRNA MALAT1) is
a vital participant in most cancers. 3’ non-coding region of
IncRNA MALAT]1 sequence has multiple sequence sites
that can be combined with different target genes, and
through these sites, target gene expression can be regu-
lated, cell phenotype can be changed, and tumor formation
and development can be caused or inhibited. Many
studies'*"? have shown that IncRNA MALAT] is relevant
to the occurrence and development of cancer. miR-23a is
a 73bp miRNA located on human chromosome 19.
Mechanism of action of miR-23a is similar to that of
IncRNA MALATI1, which
transcriptional process by binding to specific sequences

also obstructs its post-
of downstream target genes. miR-23a is an active tumor
regulatory element, which can regulate the formation and
development of most malignant tumors through different

20-24
genes.

2528 manifest that increased IncRNA

Previous studies
MALAT]1 or decreased miR-23a promote melanoma tumor
formation and metastasis. IncRNA MALAT1 is upregu-
lated and miR-23a is downregulated in the detection of
melanoma tissue samples, while the Starbase2.0 database
predicts that the two have specific pairing binding sites.
Based on this, it is speculated that they may participate in
the occurrence and development of melanoma through
binding and pairing. At present, there is no research show-
ing that IncRNA MALAT1 and miR-23a can participate in
melanoma, so this article will study how the two jointly
regulate melanoma.

Materials and Methods

Melanoma Patients and Tissue Samples

From February 2012 to April 2014, 109 cases (including
62 cases of primary melanoma and 47 cases of metastatic
melanoma) of melanoma tissues and 52 cases of corre-
sponding non-tumor normal tissues were collected.
Inclusion criteria for melanoma patients were as follows:

those diagnosed as melanoma according to clinical

features or pathological sections. Exclusion criteria were
as follows: patients with other tumors; those who had
a previous history of radiotherapy, chemotherapy or surgi-
cal resection; those combined with other skin diseases.
The hospital informed the patients of the research informa-
tion throughout the study, and this was approved by the
ethics Committee of the Central Hospital of Wuhan, which
is in line with the Declaration of Helsinki. Tissue samples
and sections were stored at —80°C for testing. In this study,
the discharged patients were followed up for 3 years by
telephone or on-site visit. Definition of survival time was
from diagnosis of melanoma to death. All patients in our
study provided informed consent. All participates provided
their written informed consent prior to study inclusion.

Cell Culture and Transfection

Melanoma cell lines A375, A2058, SK-MEL-5, SK-MEL
-28 and human normal melanoma cell lines (MC) were
purchased from the cell bank of the American Committee
for Type Culture Collection. The cell culture medium
consists of 10% fetal bovine serum solution (Gibco), 1%
penicillin/streptomycin solution (100x, Solarbio) and
DMEM basal medium (Hyclone). Cells were cultured in
animal cell incubator (Binder, Germany) at 37°C and
5%CO, until they were in a good growth condition.
Before transfection, the medium was replaced with fetal
bovine serum-free medium. During transfection, 1x10°
cells per well were inoculated into 6-well plates. The
miR-23a mimics, miR-23a inhibitor, MALAT1 siRNA
and corresponding negative control vectors were all
designed and synthesized by Shanghai Sangon Biotech
Co., Ltd. Cell lines were transfected with Lipofectamine
2000 transfection kit (Invitrogen, USA). The procedures
referred to the kit instructions. Eight hours after transfec-
tion, fresh culture medium was changed to avoid poison-
ing cells.

qPCR

Trizol method was employed to extract total RNA from
tissues or cells. OD value of total RNA was obtained at
260-280 nm, and OD260/0D280>1.8 was used for subse-
quent RT-PCR quantification. FastKing One-Step Reverse
Quantitative Kt
Beijing, China) performed reverse transcription and ampli-
fication on total RNA samples. miR-23a and IncRNA
MALAT1 primers were designed and synthesized by

Transcription-Fluorescence (Tiangen,

Tiangen, Beijing. The qPCR reaction system (50 pL) was
as follows: upstream primer 1.25 pL, downstream primer
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1.25 pL, probe 1.0 puL, RNA template 10 pg/pg, SOXROX
Reference Dye ROX 5 uL, and RNase-Free ddH,O added to
the total reaction system of 50 uL. Reaction process was as
follows: reverse transcription at 50°C for 30 min and circu-
lation once; pre-denaturing at 95°C for 3 min and circulating
once; denaturing at 95°C for 15 s, annealing at 60°C for 30s,
and circulating 40 times. Results were analyzed by ABI
PRISM 7000 instrument (Applied Biosystems, USA). The
internal reference genes were U6 and GAPDH, which were
standardized by 2-"*“" method. miR-23a: forward 5'- CGC
GAT CAC ATT GCC AGG G -3/, reserve 5'- GTG CAG
GGT CCG AGG T -3, MALAT1: forward 5'- GAC GGA
GGT TGA GAT GAA GC -3, reserve 5-ATT CGG GGC
TCT GTA GTC CT-3'.

Western Blot

Melanoma cells were washed twice with ice-cold PBS buffer,
and RIPA lysis buffer (containing 150 mmol/L NaCl, 0.1%
Triton X-100, 50 mmol/L Tris-HCl with pH of 8.0 and
protein inhibitor) was added to them, all of which were
purchased from Solarbio. We repeatedly blew the buffer
until they were completely lysed. The solution was centri-
fuged at 1.6x10*xg in a precooled centrifuge at 4°C for 20
min, and the precipitate was discarded. We took 50 pL super-
natant and used BCA kit (Thermo Fisher Scientific) to deter-
mine the protein concentration. The protein was separated by
SDS-PAGE electrophoresis with a sample loading of 20-30
pg. It was transferred to polyvinylidene fluoride membrane
(EMD millipore) and 5% skim milk-PBS buffer blocked the
protein for 1 h at room temperature. Subsequently, the protein
to be detected and B-actin primary antibody were supplemen-
ted and left to stand all night long at 4°C. The PBS buffer was
used to clean polyvinylidene fluoride membrane for three
times, then goat anti-rabbit secondary antibody (HRP cross-
linked) was supplemented, and left to stand at room tempera-
ture for 1 h. Finally, PBS solution was employed to wash
polyvinylidene fluoride membrane and ECL luminescent
solution was used for visualization. The internal reference
protein was B-actin, and the relative expression level of the
protein to be detected = gray value of the band to be detected/
gray value of the B-actin band. Protein primary antibody and
goat anti-rabbit secondary antibody were purchased from
Abcam.

Transwell Method

Cells were inoculated into the migration upper chamber with
2x10* cells/well (200 uL of mixed solution containing 10%
fetal bovine serum and 1%DMEM medium were added to

the upper chamber in advance), and DMEM medium (con-
taining 10% fetal bovine serum, with a total volume of
500 pL) was supplemented to the lower chamber. The trans-
fer cell was cultured in 37°C and 5%CO, for 24 h, then the
upper chamber liquid was removed and the cell wall was
wiped off. Four per cent paraformaldehyde immobilized
cells of the reverse side in Transwell chamber for 20 min.
They were stained by crystal violet for 15 min, and
Transwell chamber was cleaned by PBS buffer solution.
Photographs of cell migration were collected under a 200-
fold microscope. The cell number was calculated by ran-
domly selected 3 fields of view, and the average value was
taken as the number of transmembrane cells. The test was
repeated three times. Invasion was paved with 8% matrix
glue on the above steps, and the number of cells per well was
increased to 5x10%.

MTT Assay

We took 96-well plates, inoculated 3x10* transfected cell
lines per well, inoculated 4 well plates in total, and inocu-
lated 3 wells per well plate. Cells were cultured at
37°C/5%CO,. One well plate was taken out every 24 h,
10 pL of 5 mg/mL MTT solution was added to each well,
the culture medium was removed after the culture was
continued for 4 h at 37°C/5%CO,, 100 pL of dimethyl
sulfoxide (Solarbio) was supplemented, and the OD value
of the solution at 570 nm was measured with an enzyme
reader after shaking.

Dual Luciferase Reporter Gene

LncRNA MALAT1 and miR-23a were sequence matched
using Starbase3.0 to predict their binding sites. Cells were
inoculated into 12-well plates and cultured until they grew
well. PmirGLO-MALAT1-wt (including binding sites) and
pmirGLO-MALAT1-mut (binding site mutation) were
constructed according to the predicted sites and
pmirGLO was set as the control group. The above three
were co-transfected with NC mimics and miR-137 mimics
respectively. After 48 h, the culture medium was removed,
the PBS buffer was used to wash the cells, and the lucifer-
ase intensity was detected by a dual luciferase reporter
gene assay system (Promega). Relative luciferase intensity

= firefly luciferase intensity/sea pansy luciferase intensity.

Statistics and Analysis

The experiment was repeated 3 times, and the measurement
results were expressed as Mean+=SD (standard deviation).
SPSS 20.0 software (IBM Company, USA) was used for data
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difference analysis and Graphpad 8.0 was used for data picture
drawing. The differences between the two groups were com-
pared by independent-samples 7-test. Those among groups
were analyzed via one-way analysis of variance, and post hoc
pairwise comparison was under LSD-#-test. Log-rank (Mantel-
Cox) test was used to compare the differences between survival
curves. All comparisons were two-tailed tests. Taking 95% as
its confidence interval, the differences were statistically sig-
nificant when p was lower than 0.05.

Results
LncRNA MALALTI and miR-23a are

Associated with Melanoma

In this article, we collected 52 corresponding non-tumor
normal tissues and 109 melanoma tissues (including 62
primary melanoma and 47 metastatic melanoma). qPCR
quantified IncRNA MALATI and miR-23a levels.
Figures 1A and C indicate that IncRNA MALATI and
miR-23a of metastatic melanoma are the highest and lowest

>

respectively in the three groups. Their expression levels in
cells were also detected, and the results were similar to those
of tissues. Figures 1B and D indicate that elevated IncRNA
MALAT1 or reduced miR-23a is associated with a 3-year
low survival rate for melanoma patients. The above results
reveal that IncRNA MALAT!1 and miR-23a increases and
decreases in melanoma respectively, and are closely related
to the survival of melanoma patients.

LncRNA MALAT | Promotes Malignant
Proliferation, Migration and Invasion of

Melanoma Cells

SK-MEL-5 cells and A375 cells were selected as research
objects in this article. IncRNA MALAT 1 was downregulated
to study the relationship between IncRNA MALAT! and
melanoma. Cell proliferation was detected by MTT method,
cell cycle was detected by flow cytometry, protein level was
tested via Western blot method, and cell migration and
checked by the method.
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Figure | Increased IncRNA MALAT I A and decreased miR-23a are tied to the survival of melanoma patients. (A) IncRNA MALAT | has the highest expression in metastatic
melanoma. (B) Relationship between IncRNA MALAT | and 3-year survival rate of melanoma patients. (C) miR-23a has the lowest expression in metastatic melanoma. (D)
Relationship between reduced miR-23a and 3-year survival rate of melanoma patients; * = P<0.05, ** = P<0.01, *** = P<0.001.
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Figures 2A and B indicate that downregulation of IncRNA
MALAT]1 inhibits cell proliferation, invasion and migration.
When cell proliferation was inhibited, S-phase cells
decreased while G1-phase cells increased, accompanied by
downregulation of CyclinD1 and CyclinE1. When apoptosis
increased, apoptosis proteins Caspase 3 and Caspase 9 were
upregulated, so the two could be used to evaluate apoptosis.
Figure 2C and D indicate that downregulation of IncRNA
MALATI1 causes G1 phase cells to increase and S phase
cells to decrease by inhibiting CyclinD1 and CyclinEl.
Downregulation of IncRNA MALAT1 promotes apoptosis
by upregulating Caspase 3 and Caspase 9.

miR-23a Inhibits Malignant Proliferation,

Migration and Invasion of Melanoma Cells
Results 2.1 shows that miR-23a was correlated to mela-
noma. In this article, the effect of miR-23a on melanoma

was studied by upregulating it. Figure 3 reveals that upre-
gulated miR-23a inhibits cell proliferation by downregulat-
ing CyclinDI\E1 to increase Gl-phase cells and decrease
S-phase cells. Upregulated miR-23a promotes apoptosis by
upregulating Caspase 3 and Caspase 9. Upregulated miR-
23a inhibits cell migration and invasion. The above results
manifest that miR-23a inhibits malignant proliferation,
migration and invasion of melanoma cells, and its upregula-

tion can inhibit the survival of melanoma cells.

miR-23a is the Target Gene of IncRNA
MALATI

Figures 2 and 3 display that downregulation of IncRNA
MALAT!1 and up-regulation of miR-23a can have similar
effects on melanoma cells, while downregulation of
IncRNA MALAT1 causes downregulation of miR-23a
(Figure 4C). Hence, we speculate that miR-23a may be the

NC siRNA MALAT1 siRNA
SK-MEL-5 A375 800 b A
157 . MALAT1 SiRNA 1.57 -= MALAT1 siRNA i
£ -» NCSsiRNA I3 ~*- NCsiRNA 400
c c
o 1.0 o 1.0 800
g * 0 * T e
© © o
0.5 .
a a %8 :
[e] (o] NC siRNA MALAT1 siRNA
0.01— T T 0. - | E f
o A <o N < A
o ® v o A » Av o o0 &
Q
300 (3]
\
00 i
S
B C Comete 2
SK-MEL-5 A375 SK-MEL-5 A375
3007 mm NCSsiRNA 3007 WE NC siRNA © 807 mm NCsiRNA @ 80 mm NCsiRNA
§ 53 MALAT1 siRNA g Y MALAT siRNA j: 3 MALAT siRNA 8 53 MALATI siRNA
= 60 * = 60 * =
& & 200 s (| 2 4
= = Q o
[ [ © 40 © 40
H H o )
g g 100 c c
20 20
o o ® 2
= = 2 2
[ o o
SK-MEL-5 A375 SK-MEL-5 A375
: 1.57 mm NCSsiRNA 1.57 mm NCsiRNA
linD1 — ey
Cye N £ I3 MALAT1 SiRNA £ I3 MALAT1 SiRNA
: PR D e o * * o
CyclinE1 - == F 40 H K M H T
(== (<=1
caspase 3 IS i — : :
Caspase 9 W - e g 0.5 g
B-actin N — — E E
S .Q.‘y &
\Q' KN A\ AN
Gg \9 0’7 \"v
vS TS
4 N

Figure 2 IncRNA MALAT | promotes malignant proliferation, migration and invasion of melanoma cells. (A) Effect of IncRNA MALATI on cell activity. (B) Effect of IncRNA
MALATI on cell migration and invasion. (C) Effect of IncRNA MALATI on cell cycle. (D) Effect of INcRNA MALAT| on CyclinDI, CyclinEl, Caspase 3, Caspase 9; * =

P<0.05, compared with NC siRNA group.

Cancer Management and Research 2020:12

submit your manuscript

6557

Dove


http://www.dovepress.com
http://www.dovepress.com

Wang et al

Dove

A

1.59 - miR-23a mimcs 1.5
-o- NC mimcs

SK-MEL-5 A375

-# miR-23a mimcs

£ £ -~ NC mimcs
c c
o 10 o 10
~ ~
wn wn
- * - *
© ©
05 .
a Q%8
o o
0.0 — T - 0.0 T
P PO S PO
SK-MEL-5 A375
Hm NC mimcs
3 3007 mm NC mimes 3 300 ¥ miR-23a mimcs
© 53 miR-23a mimcs ©
s — s
*
= 200 — =
o o
© ©
o o
£ 100 =
2 2
© ©
O o o
N N
(‘ce\ Q(P\
0 S
& &
& &
D SK-MEL-5 A375 SK-MEL-5
CyclinD1 = e e < 51 == NCmimes
= B3 miR-23a mimcs
i — i m— Qo - *
CyclinE1 g 10 o HoH
Caspase3 I T T oW =
£
Caspase 9 g 08
B-actin — — ——
° & & & 0.0
(é\ &o 4\\6\ & ¢ ((\\& *\(9\ '\“\Q} f?‘;’ 09;3
¢ NG R R
€) n.:_;b éo sigb b S & &
((\8' 6-\&

NC mimcs

miR-23a mimcs
600 600

500

400 400

S-13N-MS

300 300

200

600

500

400

SLEV

300

200

SK-MEL-5 A375
© 807 mm NCmimes $ 807 mm NCmimes
g B3 miR-23a mimcs g &Y miR-23a mimcs
S 60 I * |L| o 60 H * i
< <
o o
© 404 © 40
o o
. B
P 201 ® 20
© ©
o o © 0
o @ @
‘&9 ‘\,ba ‘\o"
N < <
@ ) ov
A375

1.5 HE NC mimcs
B3 miR-23a mimcs

[ B e B ST R

Protein / B-actin
5

Figure 3 miR-23a inhibits malignant proliferation, migration and invasion of melanoma cells. (A) Effect of miR-23a on cell activity. (B) Effect of miR-23a on cell migration and
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target gene of IncRNA MALAT1. To verify this conjecture,
the sequence matching and analysis of the two were carried
out by using starbase2.0. Figure 4A reveals that the binding
site of miR-23a exists in the 3’ non-coding region of IncRNA
MALATI1. According to this prediction site, pmirGLO-
MALAT1-wt and pmirGLO-MALATI1-mut were con-
structed and co-transfected into melanoma cells in NC
mimics and miR-23amamimcs respectively. Figure 4B
shows that when miR-23ama mimics is co-transfected with
pmirGLO-MALAT1-wt, the relative activity of luciferase
decreases statistically, which indicates that IncRNA
MALAT1 can target to inhibit miR-23a. The above results
indicate that miR-23a is the downstream target gene of
IncRNA MALATI.

Rescue Experiment
MALAT]I siRNA and MALAT1 siRNA-+miR-23a inhibitor
were transfected into melanoma cancer cells respectively

to observe cell changes. Figure 5 shows that downregula-
tion of miR-23a counteracts cell proliferation, migration
and invasion reduction caused by downregulation of
MALATI1, Caspase 3 and Caspase 9 are upregulated,
CyclinD1 and CyclinE1l are downregulated, S-phase cells
are reduced and G1l-phase cells are increased. The above
results suggest that IncRNA MALAT1 promotes malignant
proliferation, migration and invasion of cells and inhibits
apoptosis by downregulating miR-23a.

Discussion

Pathology and risk stratification are important factors
affecting the prognosis of melanoma patients." IncRNA
or miRNA may be helpful to assess the risk stratification
of melanoma. Changes in cellular biological functions do
not depend solely on genetic information stored on gene
fragments. Epigenetic means involving non-coding RNA
are also momentous links in changing biological functions.
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In the formation and development of melanoma, melano-
cytes not only gain immortalization and infinite prolifera-
tion, but can also be transferred to other places to invade
normal cells. In this process, melanocyte genes are jointly
regulated by IncRNA and miRNA, so studying the rela-
tionship between the two is helpful to obtain important
information about melanoma development.*

When comparing primary melanoma tissues, metastatic
melanoma tissues and corresponding non-tumor normal
tissues, we found that melanoma tissues showed high
IncRNA MALAT1 and low miR-23a compared with

corresponding non-tumor normal tissues. As melanoma is
a malignant tumor with strong metastasis,’ melanoma tis-
sue is subdivided into primary melanoma and metastatic
melanoma in this article. The results reveal that IncRNA
MALATI1 and miR-23a are expressed higher and lower in
metastatic melanoma respectively. In addition, IncRNA
MALATI and miR-23a also showed similar trends in
cells. Li et al*® and Ma et al*® have found that IncRNA
MALAT1 was upregulated and miR-23a was downregu-
lated in melanoma, respectively. According to the results
of this study and other studies, it can be inferred that
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Figure 5 Rescue experiment. (A) Downregulation of miR-23a counteracts cell activity reduction caused by downregulation of IncRNA MALATI. (B) Downregulation of
miR-23a counteracts cell migration and invasion reduction caused by downregulation of InNcRNA MALAT|. (C) Downregulation of miR-23a counteracts cell cycle changes
caused by downregulation of IncRNA MALATI. (D) Downregulation of miR-23a counteracts protein changes caused by downregulation of IncRNA MALAT [; * = P<0.05

compared with MALAT | si group.

increased IncRNA MALAT]1 and decreased miR-23a may
be related to melanoma. The 3-year follow-up results
(Figures 1B and D) indicate that the survival conditions
of the high IncRNA MALAT1 group and the low miR-23a
group are worse than those of the low IncRNA MALATI
group and the high miR-23a group. These results suggest
that IncRNA MALAT1 and miR-23a may be involved in
melanoma.

The relationship between IncRNA MALATI, miR-23a
and melanoma was studied by regulating them. Cell prolifera-
tion was detected by MTT method, cell cycle was detected by
flow cytometry, cell migration and invasion were detected by
Transwell method, and CyclinD1 and CyclinE1 and apoptosis
protein Caspase 3 and Caspase 9 were tested by Western blot
method. The results revealed that downregulation of IncRNA

MALAT1 or up-regulation of miR-23a not only downregu-
lated CyclinD1 and CyclinE1 and up-regulated Caspase 3 and
Caspase 9, but also resulted in cell proliferation and S-phase
cell decrease, G1-phase cell increase, and cell migration and
invasion ability decrease. CyclinD1 and CyclinE1 are proteins
that monitor the transition from G1 phase to S phase.*° If the
expression or activity of both proteins changes, cell cycle will
be disturbed. In this article, the downregulation of CyclinD1
and CyclinEl causes the increase of Gl-phase cells and the
decrease of S-phase cells. For the cell population with vigor-
ous proliferation, S-phase cells should occupy the majority.
Downregulation of CyclinD1 and Cyclin 1 can block cells in
the G1 phase, bringing about a decrease in cell proliferation.
The MTT method also shows that the downregulation of
CyclinD1 and Cyclin 1 is accompanied by a decrease in cell
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proliferation. Apoptosis proteins Caspase 3 and Caspase 9 can
be employed to evaluate apoptosis. Upregulation of Caspase 3
and Caspase 9 caused by downregulation of IncRNA
MALAT1 or upregulation of miR-23a indicates that apoptosis
increases obviously. According to the above results, it is
speculated that in the occurrence and development of mela-
noma, elevated IncRNA MALAT]1 and lowered miR-23a pro-
mote malignant cell proliferation and inhibit apoptosis by
upregulating CyclinDI\E1 and downregulating Caspase 3\9.
miR-23a increases when IncRNA MALAT1 is down-
regulated, which may suggest that the two may jointly
affect melanoma cells through some action. Many studies
have shown that IncRNA can regulate its expression level
by binding with miRNA.!"° Therefore, this article ana-
lyzes and studies whether there is a binding site between
IncRNA MALAT!1 and miR-23a. Targetscan7.2 analysis
results reveal that the 3’ non-coding region of IncRNA
MALAT] has a site matching and binding with miR-23a,
while the dual luciferase reporter gene indicates that
IncRNA MALAT] targets and inhibits miR-23a in mela-
noma cells. The above results indicate that the decrease of
miR-23a is due to elevated IncRNA
MALATI. 22-25, IncRNA
MALAT1 promotes malignant proliferation, migration and

in melanoma
According to Results
invasion of melanoma cells by downregulating miR-23a.
After studying the effects of IncRNA MALATI and
miR-23a on cell biological functions, it is found that
their combination causes melanoma cells to acquire
malignant proliferation ability and inhibit apoptosis.
IncRNA MALATI participates in melanoma by regulat-
ing miR-23a, and what mechanism does miR-23a regu-

late melanoma? Since many studies®’ 2’

suggest that
miR-23a participates in disease occurrence by regulating
target genes, which genes are downstream of IncRNA
MALAT1/miR-23a regulatory axis? To solve this pro-
blem, we will further explore the relationship between
miR-23a and a target gene downstream in future
research. Besides, in view of the influence of IncRNA
MALATI1 and miR-23a on melanoma cells, this article
speculates that the two may be helpful to assess the risk
stratification and prognosis of melanoma, and this will
be discussed in subsequent studies.

Conclusion

To summarize, IncRNA MALATI1 is found to promote
malignant proliferation of melanoma cells and inhibit
apoptosis by downregulating miR-23a. This regulatory
and

mechanism  greatly promotes the formation

development of melanoma. Downregulation of IncRNA
MALATI1 or up-regulation of miR-23a may be helpful to
inhibit its further growth and development.
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