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Background: MicroRNAs (miRNAs) are non-coding small RNAs that have been shown to
play a key role in the development of many tumors. However, its specific mechanism of
action in non-small cell lung cancer (NSCLC) is not very clear.

Purpose: This study was to identify the effect of miRNA-449a on NSCLC invasion and
migration.

Methods: We used quantitative real-time PCR experiments to demonstrate that miRNA-
449a is down-regulated in NSCLC tissues and cell lines. We also used the Transwell assay to
detect cell invasion and migration, and the Western Blot assay was used to detect protein
expression. The dual luciferase assay was used to detect the targeting relationship between
miR-449a and A Disintegrin And Metalloproteinases 10 (ADAM10).

Results: Our experiments demonstrated that miRNA-449a was down-regulated in NSCLC
tissues and cell lines. When miRNA-449a was up-regulated in NSCLC cells, the invasion
and migration ability of the cells was weakened, and the expression of ADAMIO0 was
decreased. After down-regulation of miRNA-449a, the cell’s invasion and migration ability
was enhanced, and the expression of ADAMI10 was increased. Through dual luciferase
assays, we also found that miRNA-449a can target ADAMI10 to delay the progression of
epithelial-mesenchymal transition (EMT) and inhibit invasion and migration.

Conclusion: Our experiments demonstrated that miRNA-449a acted as a tumor suppressor
gene through inhibiting the expression of ADAM10 in NSCLC.

Keywords: miR-449a, non-small cell lung cancer, NSCLC, ADAMIO0, epithelial-
mesenchymal transition, EMT

Introduction
Lung cancer is one of the most common malignancies worldwide and is the leading cause
of cancer deaths in both men and women.'~ It is noteworthy that non-small cell lung
carcinoma (NSCLC) accounts for about 80% of all lung cancer types.>* At present, the
treatment of NSCLC with surgery has been greatly improved,” however, the invasion and
metastasis that has occurred at the time of diagnosis of NSCLC reduces the survival rate.®
There are many factors affecting the invasion and metastasis of NSCLC, but the signaling
mechanism in tumor cells has not been clarified.

MicroRNAs (miRNAs) are endogenous non-coding RNA with small molecular
weight and play an important role in animals and plants. It is one of the important gene
regulatory molecules, which affects the gene expression of many proteins.” Current

research indicates that miRNAs affect tumor invasion, metastasis, proliferation,
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differentiation and apoptosis to some extent.® ' Among them,
miRNA-449a, a member of the miRNAs family, also plays an
important role in the progress of the tumor. Studies have shown
that, as a tumor suppressor, miRNA-449a promotes osteosar-
coma apoptosis,'' inhibits proliferation of neuroblastoma
cells,'? metastasis of liver cancer,'® and invasion of prostate
cancer.'* So we wanted to explore the mechanism of how
miRNA-449a affects NSCLC.

A disintegrin and metalloprotease (ADAM) are members
of the metalloproteinase metzincin family and are approxi-
mately 750 amino acids in length.'>'® They affect intracel-
lular protein interactions and post-translational modified
expression.'” A Disintegrin And Metalloproteinases 10
(ADAMI10) is an important member of the ADAM family
of metalloproteinases and plays a key role in signaling inside
and outside the cell.'®! Cell adhesion is a must for many
important functions of the human body. Cell adhesion dis-
order can lead to various pathological processes such as
tumor invasion and metastasis. ADAM10 can regulate adhe-
sion factors to affect the development of tumors, so
ADAMIO plays an important role in tumor metastasis and
invasion.”® There is an exciting increase of evidence that
ADAMI10 affects the metastasis and invasion of tumors by
affecting epithelial-mesenchymal transition (EMT).2'"

The purpose of this experiment was to investigate the
effect of miRNA-449a on the metastasis and invasion of
NSCLC by regulating the ADAM10/EMT signaling pathway.

Materials and methods

Cell and tissues

Lung cancer cells (A549, H520, LH7) (Jikai Gene Company,
Shanghai, People's Republic of China) were cultured in
RPMI-1640 (HyClone, GE Healthcare Life Sciences,
Marlborough, MA, USA), normal lung tissue cells (BEAS-
2B) (Jikai Gene Company) were cultured in DMEM
(HyClone) and 10% fetal bovine serum (ExCell Bio,
Shanghai, People's Republic of China) was added. Trypsin-
EDTA (Solarbio, Beijing, People's Republic of China) was
used to digest parietal cells. The tissue samples were from
Qingdao Municipal Hospital. The patient from the organiza-
tion of the experiment signed a written consent form and the
study was approved by the Ethics Committee of the Affiliated
Hospital of Qingdao University. The tissue sample process
was conducted in accordance with the Declaration of Helsinki.

Cell transfection
Overexpression of miRNA-449a (miRNA-449a mimic),
down-regulation of miRNA-449a (miRNA-449a inhibitor)

and corresponding control were synthesized by the Jikai
Gene Company. A549 and HS520 cells were seeded at
8,00,000 cells/hole in 6-well plates. After 24 hours, the
medium in the 6-well plate was replaced with 1.5 ml of
medium per well, and then the miRNA-449a mimic,
miRNA-449a inhibitor, and control were mixed with
Lipofectamine 2000 (Thermo Fisher Scientific, Waltham,
MA, USA), respectively. They were then co-added to the
corresponding 6-well plates and replaced with new medium
after 6 hours. The cells were further cultured at 37°C in a 5%
CO, atmosphere. A549 was seeded in a 6-well plate at
800,000 cells/well. After 24 hours, the medium in the
6-well plate was replaced, and 1.5 ml of the medium was
added to each well, after which the miRNA-449a inhibitor,
control, miRNA-449a inhibitor + siRNA-ADAMI10
(Dharmacon, Lafayette, CO, USA) were mixed with
Lipofectamine 2000 (Thermo Fisher Scientific), respectively.
Co-added to the corresponding 6-well plate and replaced
with new medium after 6 hours. The cells were further
cultured at 37°C in a 5% CO, atmosphere.

miRNA-449a mimic:

ATTGTTAGCTGGCTGCTTGGGTCAAGTCAGCA-
GCCACAACTACCCTGCCACTTGCTTCTGGATAAAT-
TCTTCTTGTCAATGAAGTGCTCTGGATACCTGTGT-
GTGATGAGCTGGCAGTGTATTGTTAGCTGGTTGA-
ATATGTGAATGGCATCGGCTAACATGCAACTGCTG-
TCTTATTGCATATACAATGAACATCAGAGTGTAAC-
TGAATCTGTAATTAGTGTGTGT

miRNA-449a inhibitor: ACCAGCTAACAATACAC
TGCCA

cDNA synthesis and quantitative

real-time PCR
Total cellular RNA was extracted using the iso plus RNA
extraction kit (Takara Bio Inc., Shiga, Japan). The reverse
transcription reaction was carried out using PrimeScript RT
reagent Kit with gDNA Eraser (Perfect Real Time) (Takara,
Japan). Quantitative real-time PCR (qRT-PCR) (bio-rad
CFX96) was used for SYBR Premix Ex Taq RR420A
(Takara). B-actin is used for endogenous reference of target
gene mRNA, and U6 small nuclear RNA is used for endo-
genous reference of miRNA. The primers used in the
experiment were all purchased from Shanghai Shenggong.

miR-449a: Forward, TGGCAGTGTATTGTTA; Reverse,
ATCCAGTGCAGGGTCCGAGG.

ADAMI10: Forward, GGAGTGTACGTGTGCCAGT
TCTG; Reverse, GGTTCGACCACTGAAGTGCCTAC.
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E-cadherin: Forward, CTGATTCTGCTGCTCTTGCTG,;
Reverse, CTTCTCCGCCTCCTTCTTCA.

Vimentin: Forward, GAAATTGCAGGAGGAGATGC;
Reverse, ATTCCACTTTGCGTTCAAGG.

U6: Forward, CTCGCTTCGGCAGCACA; Reverse,
AACGCTTCACGAATTTGCGT.

B-actin: Forward, CATGTACGTTGCTATCCAGGC;
Reverse, CTCCTTAATGTCACGCACGAT.

Transwell assays

Matrigel (Corning Incorporated, Corning, NY, USA) was
mixed with complete medium at 1:9 and added to
a Transwell (Corning) chamber and placed in a 37°C incuba-
tor for 4 hours. Only the Transwell chamber of the invasive
test needed to have matrigel added. This step was not required
for the migration test. A cell counting plate was used to count
the number of cells. Then, the cells were seeded into the
chamber at 50,000 cells/well and 200 pl of complete medium
was added to the upper chamber, while 500 pl of 15% fetal
bovine serum medium was added to the lower chamber. This
was placed in a 37°C incubator for 24 hours, then taken out of
the Transwell chamber and the inner membrane was wiped
with a cotton swab. The medium was then fixed with metha-
nol (Solarbio) for 10 mins, stained with 0.2% crystal violet
(Solarbio) for 10 min, washed three times with PBS
(Solarbio), and photographed with a microscope.

Dual luciferase reporter assay

The gene sequence of ADAM10 binding to miR-449a was
predicted by software (TargetScan Human 7.1), and the
gene sequence was inserted into the luciferase vector and
named as ADAMI10 3’UTR (Sauer Biotechnology Inc,
People's Republic of China). miRNA-449amimic, miR-
449ainhibitor, control (Jikai Gene Company) and fluores-
cent plasmid using Lipofectamine 2000 transfection
reagent (Thermo Fisher Scientific)co-transfected into
A549 cells. After 48 hours, the protein was extracted,
and then the activity of luciferase was detected on
a microplate reader using a dual luciferase kit (Promega
Corporation, Fitchburg, WI, USA).

Western blot

Whole protein extraction was performed with RIPA lysis
(Beyotime, Shanghai, People's Republic of China) buffer
and protease inhibitors (Solarbio) cleavage on ice for 30
minutes. The lysate was centrifuged at 12,000 x g for 10
minutes, and the supernatant was the total protein. The
extracted protein was mixed with a loading buffer SDS-

PAGE Loading Buffer (CWBIO, Beijing, People's Republic
of China) and boiled in water for 5 minutes. The sample was
added to the prepared concentrated separation gel for elec-
trophoresis. Afterwards, the protein bands in the gel were
transferred to a PVDF membrane (Millipore, Billerica, MA,
USA). At 4°C with the primary antibodies of ADAMI0
(1:1000, Cell Signaling Technology (CST), Danvers, MA,
USA), B-actin (1:1000, Bioss, Beijing, People's Republic of
China), E-cadherin (1:1000, CST), Vimentin (1:1000, CST)
were incubated overnight. And then incubated with second-
ary antibodies (1:3000, Bioss) at 25°C for 60 min at low
speed of 70 rpm. Finally, imaging analysis was performed
using the Quant LAS 4010 imaging system.

Statistical analysis

Statistical analysis was performed using GraphPad Prism 7
software. The results of the measurement data were
expressed as mean + standard deviation, and the data
were compared using paired ¢ test. The difference was

significant at P<0.05.

Results
miR-449a expression is downregulated in
NSCLC tissues and cell lines

First, we used qRT-PCR to measure the expression of
miRNA-449a in 69 pairs of NSCLC tissues and normal
tissues. We found that the expression of miR-449a was
only related to the disease stage (Table 1). Compared to
the normal lung tissues, miRNA-449a is downregulated in
NSCLC tissues (Figure 1A). Similarly, we used qRT-PCR
to measure the expression of miRNA-449a in NSCLC cell
lines (A549, H520, LH7) and normal lung tissue cell line
BEAS-2B. Compared to the normal lung tissue cell line
BEAS-2B, miRNA-449a is under-represented in three
NSCLC cells (Figure 1B). From the above experimental
results, it could be concluded that miRNA-449a had low
expression in NSCLC tissues and cell lines.

Successfully altered miR-449a expression
in A549 and H520 cell lines

The constructed control, miR-449a mimic and miR-449a
inhibitor were successfully transferred into A549 and
H520 cell lines by the transfection technique. In A549
cells, the transfection efficiency of the control group,
miR-449a mimic and miR-449a inhibitor was over 99%
(Figure 2A). In H520 cells, the transfection efficiency of
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Table | Clinicopathological Features
miR-449a
Features Number Low expression High expression p-value
Age
260 38 24 14
<60 31 19 12 0.873
Gender
Male 43 27 16
Female 26 16 10 0917
Size
23cm 45 29 16
<3cm 24 14 10 0.618
Histology
Ad 32 21 Il
Sq 37 22 15 0.598
Stage
-1 24 I 13
-1V 45 32 13 0.039
Lymphonode metastasis
No 30 16 14
Yes 39 27 12 0.177
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Figure | The expression levels of miR-449a were downregulated in NSCLC.

Notes: (A) The relative levels of miR-449a in NSCLC tissues and normal lung tissues. (B) The relative levels of miR-449a in BEAS-2B, A549, H520 and LH7 cell lines.

#4p<0.01.

the control group, miR-449a mimic and miR-449a inhibi-
tor was over 98% (Figure 2B).

The expression level of miR-449a in A549 cells was
then examined by qRT-PCR. Compared with the control
group, miR-449a increased expression in the miR-449a
mimic group and decreased expression in the miR-449a
inhibitor group (Figure 3A). Similarly, qRT-PCR was used
to measure the expression level of miR-449a in H520
cells. Compared with the control group, miR-449a

increased expression in the miR-449a mimic group and

decreased expression in the miR-449a inhibitor group
(Figure 3B). It was confirmed by testing that we success-
fully changed the expression level of miR-449a in A549
and H520 cell lines by transfection technology.

miR-449a inhibits the migration and
invasion of NSCLC

In the A549 (Figure 4A and B) and H520 (Figure 4C and D)
cell lines, compared with the control group, the invasion
and migration ability of the cells in the miR-449a mimic
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Figure 2 Effect of transfection on A549 and H520 cell lines.
Notes: (A) Control, miR-449a mimic, miR-449a inhibitor were successfully transferred into A549 cell lines. (B) control, miR-449a mimic, miR-449a inhibitor were
successfully transferred into H520 cell lines.
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Figure 3 Successfully up-regulated and down-regulated miR-449a in A549 and H520 cell lines.
Notes: (A) Changes of miR-449a in A549 cell lines. (B) Changes of miR-449a in H520 cell lines. **p<0.01.
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Figure 4 MiR-449a inhibited the migration and invasion levels of A549 and H520 cells.
Notes: (A and B) Transwell migration and invasion assays were performed in A549 cells after transfection with control, miR-449a mimic and miR-449a inhibitor. (C and D)

Transwell migration and invasion assays were performed in H520 cells after transfected with control, miR-449a mimic and miR-449a inhibitor. *p<0.05, **p<0.01.

group was weakened, and the invasion and migration ability
of the cells in the miR-449a inhibitor group was enhanced.
This demonstrates that miR-449a inhibits the invasion and
migration of NSCLC.

miR-449a regulates EMT by targeting
ADAMIO

In order to prove that miR-449a affects the invasion and
migration ability of NSCLC, we first used informatics analysis
software (TargetScan Human 7.1) to search for direct target

A

ADAM10 5-AAUAUAUUUUUUUCAACUGCCA-3

miR-449a 3-UGGUCGAUUGUUAUGUGACGGU-5

C. D...
2 == Control s
o 1 miR-449a mimic ®1s
. 1.
2 . miR-449a inhibitor 1
3 b=
210 210
g 3
8 3
205 205
g 2
= 3
200 200
° o °
W & W

protein of miR-449a, and found that some gene sequences of
ADAMI10 may directly bind to miR-449a (Figure 5A). To
confirm whether miR-449a is determined to bind to
ADAMI0, we performed a dual luciferase assay. In the dual
luciferase assay, the ADAMI103’UTR plasmid was co-
transfected with miR-449a mimic control, miR-449a mimic,
miR-449a inhibitor and miR-449a inhibitor.

Compared with the control group, the fluorescence intensity

control,

of the miR-449a mimic group was weakened, and the fluores-
cence intensity of the miR-449a inhibitor group was enhanced

B

Ml miR-449a mimic control

0 miR-449a mimic

B miR-449a inhibitor control
miR-449a inhibitor

Relative luciferase activity

. miR-NC == Control
= miR-449a i miR-449a mimic
= miR-449ai B miR-449a inhibitor
Q
\,\@'79 W \*;9

Figure 5 MiR-449a may be targeted to regulate ADAMIO0 and affect the expression of E-cadherin and Vimentin.

Notes: (A) Predicted sequence of ADAMI03’UTR and miR-449a targeted binding. (B) Luciferase activity was measured in A549 cells after co-transfection with miR-449a
mimic control, miR-449a mimic, miR-449a inhibitor control, miR-449a inhibitor and ADAMI0 3'UTR plasmid. (C) Changes of ADAMIO0 in A549 and H520 cells after
transfection with control, miR-449a mimic and miR-449a inhibitor. (D) Changes of E-cadherin in A549 and H520 cells after transfection with control, miR-449a mimic and
miR-449a inhibitor. (E) Changes of Vimentin in A549 and H520 cells after transfection with control, miR-449a mimic and miR-449a inhibitor. *p<0.05, *¥p<0.01.
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(Figure 5B). The above results demonstrate that miR-449a is
targeted to bind ADAMI0. The expression levels of
ADAMI10, E-cadherin and Vimentin in control, miR-449a
mimic and miR-449a inhibitor groups of A549 and H520 cell
lines were measured by qRT-PCR. Compared with the control
group, the expression level of ADAMI0 (Figure 5C) and
Vimentin (Figure SE) was decreased, while the expression
level of E-cadherin was increased (Figure 5D) in the miR-
449a mimic group. Compared with the control group, the
expression of ADAMI10 (Figure 5C) and Vimentin (Figure
5E) was increased, while the expression of E-cadherin was
decreased (Figure 5D) in the miR-449a inhibitor group.

Then we found that in the A549 (Figure 6A) and H520
(Figure 6B) cell lines, compared with the control group, the
expression of ADAM10 was decreased, and the expression of
EMT-related protein E-cadherin was increased, Vimentin was
reduced in the miR-449a mimic group (Figure 6C and E).
Compared with the control group, the expression of ADAM10
was increased, the expression of E-cadherin was decreased,
and the expression of Vimentin was increased in the miR-449a
inhibitor group (Figure 6D and F). From Figures 5 and 6, it can
be concluded that miR-449a can regulate EMT by targeting
ADAMIO0.

miR-449a regulates invasion and migration
of NSCLC by targeting ADAMI|0

To further determine that miR-449a is capable of regulating
the invasion and migration of NSCLC by ADAMI10, we

A miR-449a
Control mimic

ADAMI0 S S

Control r?r']':l-él?:fa C
-— .

e 3 _' .

emapat T

A549

E-cadherin s -
Vimentin em— s

Relative protein expression level

B-actin - —

miR-449a E
inhibitor

——

B miR-449a

Control mimic

ADAM10 | —-—

Control

®

=)

E-cadherin —

N

Relative protein expression level
IS

=}

Vimentin - —
B-actin ”*
H520

used siRNA-ADAMI10 to silence the expression of
ADAMI10. The siRNA-ADAMI0 and miR-449a inhibitor
were co-transfected into A549 cells. Compared with the
miR-449a inhibitor group, the cell invasion, migration ability
(Figure 7A and B) and ADAMI10, E-cadherin, and Vimentin
protein expression levels (Figure 7C and D) occurred reply
phenomenon in the sSiRNA-ADAMI10 and miR-449a inhibi-
tor co-transfection group. This indicates that mir-449a plays
an important role in the invasion and migration of NSCLC
by targeting ADAMI10 to regulate EMT.

Discussion

MicroRNAs (miRNAs) are small molecular weight non-
coding RNA,” and there is increasing evidence that
miRNAs play an important role in the development of
tumors, and it is also a popular research direction of antic-
ancer drug targets. miR-198 can inhibit the migration of
diffuse large B-cell lymphoma by targeting HMGA1.%*
miR-1?*8a®* and miR-18b regulate ORAI3 by positive
targeting, and miR-34a regulate ORAI3 by negative tar-
geting in order to regulate tumor progression.>> miR-346
can inhibit the development of liver cancer by targeting
inhibition of KLF14.2° In the miRNAs family, each
miRNA plays its part, and the current research proves
that miR-449a plays a role as a tumor suppressor gene in
most tumors, inhibiting tumor invasion and metastasis and
so on. For example, miR-499a can decelerate glioma cell

proliferation while accelerating apoptosis by targeting
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H
50
['4
EE Control g 25 H Control
— miR-449a mimic  § 2.0 miR-449a inhibitor
2
2
215
3
5 1.0
2
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Figure 6 MiR-449a targeted regulation of ADAMI0 and affected the expression of E-cadherin and Vimentin. (A and B) Western Blot assays for ADAMI0, E-cadherin and
Vimentin of A549 and H520 cells after being transfected with control, miR-449a mimic and miR-449a inhibitor. (C and D and E and F) The analysis for the results of

ADAMI0, E-cadherin and Vimentin in Western Blot. *p<0.05, **p<0.01.
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Figure 7 ADAMIO reverses the inhibitory effect of miR-449a on the invasion and metastasis of NSCLC cells. (A and B) Transwell migration and invasion assays were
performed in A549 cells after being transfected with miR-449a inhibitor control, miR-449a inhibitor and miR-449a inhibitor+siRNA-ADAMI0. (C and D) Western Blot
assays for ADAMI0, E-cadherin and Vimentin of A549 cells after being transfected with miR-449a inhibitor control, miR-449a inhibitor and miR-449a inhibitor+siRNA-

ADAM 0. #p<0.05, *p<0.01.

inhibition of Notch1.?’ Furthermore, miR-449a can inhibit
the growth of liver cancer by targeting c-MET, and miR-
449a can also inhibit the invasion and metastasis of
NSCLC by targeting c-MET.?®* Our study is consistent
with these studies, miR-449a plays a role as a tumor
suppressor gene. In the experiment, we found that the
expression of miR-449a has no relationship with the
patient’s gender, age, lymphonode migration and tumor
histology subtype, but it is related to the disease stage.
We demonstrated that miR-449a can bind to ADAM10 by
dual luciferase assay, and it was confirmed that miR-449a
negatively regulates ADAMI10 to inhibit the invasion and
migration ability of NSCLC by qRT-PCR, Transwell and
Western Blot. Based on the existing evidence and our
experimental results, miR-449a is an important target for
slowing the invasion and migration of NSCLC.

ADAMIO is highly expressed in many different types of
tumors and has important clinical significance. It can regu-
late cell migration, extracellular signal transduction, and cell
adhesion.'”~® ADAMI0 is highly expressed in cancer cells
that can promote the metastasis of colorectal cancer,’ it can
promote the carcinogenesis and cell proliferation of oral
squamous cell carcinoma,’® and can promote the invasion
of prostate cancer.>® Furthermore, the current study demon-
strates that ADAM10 is highly expressed in NSCLC and can
promote the development of NSCLC and can be used as

a tumor biomarker for NSCLC.34%3 Therefore, it is mean-
ingful to select ADAMI0 as a target of miR-449a in
NSCLC. The purpose of this study was to identify the effect
of miR-449a on NSCLC invasion and migration, but EMT is
recognized as an indispensable condition for tumor invasion
and migration.*® Studies have shown that KMT2C can pro-
mote the progression of EMT and promote the occurrence of
invasion and metastasis in gastric cancer,’’ activation of the
NFKB-SNALII signaling pathway can induce EMT of cancer
cells and promote metastasis of liver cancer,”® TFF1 can
slow the invasive transformation by preventing EMT of
pancreatic intraepithelial neoplasia.*® The current evidence
suggests that since we study the invasion and migration of
NSCLC, it is necessary to study EMT. Moreover, previous
studies have also proved that ADAMIO is involved in the
development of EMT.**#3

In our experiments, after up-regulation of miR-449a,
the expression of ADAM10 was decreased, the expression
of EMT-related major protein E-cadherin was increased,
and the expression of Vimentin was decreased. After
down-regulating miR-449a, the opposite is true. It was
shown that with the change of miR-449a in NSCLC,
ADAMI10, E-cadherin, Vimentin also changed, being
negatively correlated with ADAM10, Vimentin, and posi-
tively correlated with E-cadherin. Combined with dual
luciferase experiments, it was demonstrated that miR-
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449a can target ADAMI10 to affect the invasion and migra-
tion of NSCLC. However, this does not prove that the
effect of miR-449a on NSCLC invasion and migration is
the result of ADAMI10 regulating EMT. Next, our reply
experiment gave the answer. The experimental results
confirmed that ADAMI0 can reverse the effect of
miRNA-449a on the invasion and migration of NSCLC,
and also reverse the expression of E-cadherin and
Vimentin. This indicates that miR-449a does inhibit the
invasion and migration of NSCLC by targeting ADAMI10
to influence the progression of EMT. Liu et al's* team has
demonstrated that miR-449a inhibits proliferation and
invasion by regulating ADAMI10 in hepatocellular
carcinoma.** It is indicated that miR-449a not only plays
a role as a tumor suppressor gene in NSCLC, but also
inhibits the invasion and proliferation of liver cancer. This
provides additional evidence for the inhibition of tumor
progression by miR-449a targeting ADAMI10.

Finally, we have shown that miR-449a inhibits the inva-
sion and migration of NSCLC by targeting ADAMI0 to
modulate EMT. MiR-449a is of great interest as a potential
target for the study of NSCLC. However, the specific
mechanisms of miR-449a on NSCLC still have many
ambiguous aspects. It is believed that miR-449a can affect
the invasion and migration ability of NSCLC by other path-

ways. This requires us to continue our studies in the future.
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