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Abstract. — OBJECTIVE: Recent research-
es have proved that long noncoding RNAs (In-
cRNAs) act and have an important role in many
diseases. In this research, IncRNA MIAT was ex-
plored to identify how it functions in the devel-
opment of non-small cell lung cancer (NSCLC).

PATIENTS AND METHODS: Real-time quan-
titative polymerase chain reaction (RT-qPCR)
was utilized to detect MIAT expression in NS-
CLC patients. Next, we conducted cell count-
ing kit-8 (CCK-8) assay, colony formation as-
say, ethynyl deoxyuridine (EdU) incorporation
assay, wound healing assay and transwell as-
say to identify its biological function. Further
experiments were performed to explore the po-
tential mechanism.

RESULTS: By comparing with MIAT expres-
sion in adjacent tissues, MIAT expression lev-
el was significantly higher in NSCLC samples.
Moreover, functional assays showed that cell
growth ability of NSCLC cells was inhibited af-
ter MIAT was knocked down. In addition, the
grated and invaded ability of NSCLC cell
inhibited after MIAT was knocked down. Fu
more, the expression of TDP43 was downr
lated by knockdown of MIAT. Mea i
found that TDP43 expresswn po
ed to MIAT expression in NSC

CONCLUSIONS: Results
MIAT could enhance cell
tastasis of NSCLC by u
suggests that MIAT
tic target in NSCLC
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is one of the most frequent ma-

lignancies 1I¥ the world, which is also the lead-

Corresponding Author: Maopeng Yang, MM; e-mail: yangmaopengl@163.com

ing cause of tumor-related deaths globally, ac-
counting for almost 1.3 million deaths annually'.
Non-small cell lung cancer (NSCLC) accounts
for 85% of lung cancer cases’. Dasaite technol-
ogy develops in the molec i i
and therapeutic treatmen

curable surgery,
survivalrate’. T

esearch of ma
gulation PVTI1 promotes proliferation,
n and metastasis of melanoma

and invasion of bladder cancer cells®.
A MALATI accelerates cell migration
nvasion via targeting miR-204 in hepato-
cellular carcinoma®. However, the function of
IncRNA MIAT in NSCLC and the potential mo-
lecular mechanism haven’t been studied so far.
In this study, we found out that the expression
of MIAT was remarkably higher in NSCLC tis-
sues. Moreover, knockdown of MIAT inhibited
the proliferation and metastasis of NSCLC cells.
Moreover, our further experiment explored the
underlying mechanism how MIAT functioned
in NSCLC development.

Patients and Methods
Tissue Samples

A total of 56 NSCLC patients were obtained
from NSCLC patients who underwent surgery at
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Harbin Medical University Cancer Hospital. No
radiotherapy or chemotherapy was performed
before the surgery. All fresh tissues got from
surgery were stored immediately at -80°C. This
study was approved by the Ethics Committee
of Harbin Medical University Cancer Hospital.
Signed written informed consents were obtained
from all participants before the study.

Cell Culture

Human NSCLC cell lines (A549, PC-9 and
H358) and normal human bronchial epithelial
cell line (I16HBE) were obtained from Ameri-
can Type Culture Collection (ATCC) (Manas-
sas, VA, USA). Culture medium consisted of
10% fetal bovine serum (FBS; Gibco, Rock-
ville, MD, USA), Dulbecco’s Modified Ea-
gle’s Medium (DMEM; Gibco, Rockville, MD,
USA) as well as penicillin. Besides, cells were
cultured in an incubator containing 5% CO, at
37°C.

Cell Transfection

The cDNA oligonucleotides specifically,
geting MIAT (sh-MIAT) was synthesi
GenePharma (Shanghai, China) and
ed into the shRNA expression vector p
Neo. sh-MIAT was then used for transfec
in NSCLC cells. 48 h later, Real-time quanti
tive polymerase chain reaction (
used to monitor the transfectio

RNA Extraction and RT-
TRIzol reagent (Invitro

deoxyribose nuclei
the primers use
forward: 5-G
reverse: 5'-

and reverse:
TCATTCA-3".
sat95°C, 5 s for

ol of CCKS8 assay (Do-
umamoto, Japan), cell
transfected cells in 96-well
2d at 24, 48, and 72 hours.

Waltham, MA, USA) was
the absorbance at 450 nm.

Colony Formation A

H358 cells were plac
10 days. Then, cologh
formaldehyde for
with 0.5% cryst
6.0 (Silver Sp
data analysis.

medium overnight. After scratched
astic tip, cells were cultured in serum-free
ound closure was viewed at 48 h. Each
independently repeated in triplicate.

For detecting the migrating ability of these
ated cells, 5x10* cells in 200 pL serum-free
MEM were transformed to the top chamber
of an 8 pm pore size insert (Millipore, Bill-
erica, MA, USA). For detecting the invading
ability of these treated cells, 5x10* cells in 200
pL serum-free DMEM were transformed to
top chamber of an 8 pm pore size insert (Mil-
lipore, Billerica, MA, USA) coated with 50 pg
Matrigel (BD Biosciences, Franklin Lakes, NJ,
USA). And the bottom chamber was added with
DMEM and FBS. The top surface of chambers
was wiped by cotton swab 48 h later and im-
mersed for 10 min with precooling methanol.
Then, they were stained in crystal violet for 30
min. Three fields were used to count the data
for invasion membrane.

Statistical Analysis

Statistical analysis was conducted by Statistical
Product and Service Solutions (SPSS) 17.0 (SPSS
Inc., Chicago, IL, USA). Student t-test method
was performed to the data. Data were presented
as mean £ SD (standard deviation). p<0.05 was
considered as statistically significant.



INcRNA MIAT promotes non-small cell lung cancer

Results markably decreased after M

MIAT Expression Level in NSCLC
Tissues and Cells

Firstly, MIAT expression was detected via
RT-qPCR in 56 NSCLC patients’ tissues and 3
NSCLC cell lines. Results showed that MIAT was
significantly upregulated in tumor tissue samples
(Figure 1A). MIAT expression level of NSCLC
cells was higher than that of 16HBE (Figure 1B).

Knockdown of MIAT Suppressed Cell
Proliferation of NSCLC Cells

In this study, we chose A549 NSCLC cell line
for the silence of MIAT. MIAT expression was de-
tected by RT-qPCR (Figure 2A). Results of CCKS8
assay showed that silence of MIAT inhibited cell
growth ability of NSCLC cells (Figure 2B). The
outcome of colony formation assay also revealed
that the number of colonies was remarkably de-
creased after MIAT was silenced in NSCLC cells
(Figure 2C). Moreover, results of EdU incorpo-
ration assay also revealed that the percentage of
EdU positive cells reduced after silence of
in A549 cells (Figure 2D).

el was positively correlated
in cancer tissues (Figure 4D).

Discussion

s are important regulators in lung
itiation and progression. For example,
“regulated FGF1 by overexpression of IncRNA
ABI1A-2 could promote NSCLC development
d lead to poor prognosis’. LncRNA PRNCRI1
ctions as an oncogene in NSCLC and pro-
showed that knockdown of M ili e otes tumor progression through regulating miR-
migrated ability of NSCLC ce 488/HEY?2 signal network®. LncRNA MIAT, as a
outcome of transwell assay ¢ novel molecular, has been found to participate in
number of migrated and re- numerous diseases, including the development of

Knockdown of MIAT Suppressed Ce
Migration and Invasion of NSCLC Cel,

To detect the function of MIAT in NSCLC
tastasis, wound healing assay and t

=
oo

LncRNA MIAT expression
LncRNA MIAT expression

U
NSCLC tissues 16HBE

tissues compared with adjacent tissues. B, Expression levels of MIAT relative to GAPDH were deter-
CLC cell lines and 16HBE (normal human bronchial epithelial cell) by RT-qPCR. Data are presented
d error of the mean. *p<0.05.

mined in the
as the mean =+ stan
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Figure 2. CCK8 IAT repressed NSCLC cell proliferation. A, MIAT expression in NSCLC
cells transfected and control vector was detected by RT-qPCR. GAPDH was used as an internal control. B,

d that number of EdU positive cells was significantly decreased via knockdown of
resent the average of three independent experiments (mean + standard error of the
control cells.

MIAT in NSCL
mean). *p

the progression of breast in NSCLC samples. Besides, silence of MIAT re-
ving as a ceRNA for miR-155-5p°. pressed cell proliferation of NSCLC cells. Above
olorectal cancer growth and results indicated that MIAT promotes tumorigen-
tumor met targeting Derlin-1'°. In this esis of NSCLC and might act as an oncogene. To
study, we found®at MIAT was upregulated both further identify the underlying mechanism of how
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MIAT affects NSCLC, we used Starbase v2.0 to regulation of melanoma pat
predict the target proteins of MIAT and picked down of TDP43 suppresses
TDP43 as the potential targets of MIAT. TDP43 SRSF3 in triple-negative
is aberrantly expressed in breast cancer and is enhances cell proliferati
associated with patients’ prognosis''. TDP43 acts geting HDACG6 in gliobla
as an oncogene in melanoma and participates in reveals that TDP4
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ay and transwell assay showed that knockdown of MIAT inhibited NSCLC cell migration and
assay showed that knockdown of MIAT significantly repressed cell migration in NSCLC cells
. B, Transwell assay showed that number of migrated cells was significantly decreased via knockdown
[s (magnification: 40x%). C, Transwell assay showed that number of invaded cells was significantly de-

experiments (mea tandard error of the mean). *p<0.05, as compared with the control cells.
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Figure 4. Interaction between MIAT and TDP43. 4, results showed that TDP43 expression was decreased in
sh-MIAT compared with the control group. Badixpression TDP43 relative to GAPDH were determined in the human
y upregulated in NSCLC tissues compared with adjacent
P43 and MIAT in NSCLC tissues. The results represent
s the mean + standard error of the mean. *p<0.05.
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