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Non-small-cell lung cancer (NSCLC) is a complex disease which is inﬂuenced by multiple factors. Recent
studies demonstrated that long non-coding RNA (lncRNA) MIAT was involved in tumor metastasis. However,
the underlying mechanism of MIAT in NSCLC remains largely unknown. In this study, MIAT, miR-139-5p
and MMP2 expression were measured by quantitative reverse transcriptase PCR (QRT-PCR) or Western
blotting, respectively, and we found the expression of MIAT and MMP2 were elevated, while miR-139-5p was
decreased in NSCLC tissues and cell lines. Transwell assay showed MIAT and MMP2 functioned as an
oncogene to induce cell migration and invasion in NSCLC, but miR-139-5p served as a tumor suppressor in
NSCLC to inhibit cell migration and invasion. Besides that, in vivo experiments also indicated MIAT deletion
inhibited tumor growth. The relationship between miR-139-5p and MIAT or MMP2 was then conﬁrmed by
Luciferase reporter assay, and the results showed that MIAT directly interacted with miR-139-5p and miR-1395p targetedly suppressed MMP2 in NSCLC cells. Furthermore, expression analysis showed that MIAT indirectly regulated MMP2 by sponging miR-139-5p. Finally, rescue assay suggested that miR-139-5p restoration
reversed MIAT-overexpression-induced promotion on the migration and invasion of NSCLC cells. In conclusion, our results demonstrated that lncRNA MIAT modulated the migration and invasion of NSCLC by
regulating miR-139-5p and MMP2.
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1. Introduction
Lung cancer is the most common cause of cancer-related death worldwide. It was estimated that there were
about 222,500 cases of lung and bronchus cancer and
155,870 deaths (Siegel et al. 2017) in USA in 2017. In
China, the incidence of lung cancer was around
733,300 cases and the mortality was 610,200 in 2015
according to the analysis of National Cancer Center
(Chen et al. 2016). Non-small-cell lung cancer
http://www.ias.ac.in/jbiosci

(NSCLC) is one of main sub-types of lung cancer,
accounting for around 80–85% (Lu et al. 2016). In
recent decades, due to the advances in prescreen
strategy and combined therapies, the survival of
patients has been improved remarkably. But the 5-year
survival rate of lung cancer is still very low, only about
36.9% (1 mortility/incidence) in China (W et al. 2016),
and most of the NSCLC patients died from the recurrence or metastasis (Rosell et al. 2013). Thus, better
understanding the mechanism of metastasis of lung
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cancer will provide new therapy strategies and improve
the survival for NSCLC.
It has been proved that genetic dysfunction is
involved in the development and metastasis of NSCLC,
including non-coding RNAs (ncRNAs) (Peng et al.
2017; Yang et al. 2017; Jain and Roychowdhuri 2018;
Seiler et al. 2017; Yanaihara et al. 2006). Non-coding
RNAs are transcripts that are cannot be translated into
proteins, but they occupy more than three quarters of
the human genome (Djebali et al. 2012). Long noncoding RNAs (lncRNAs, more than 200 nucleotides)
and microRNAs (miRNAs, 18-23 nucleotides) are two
major types of ncRNAs (Derrien et al. 2012). Functionally, lncRNAs can regulate the expression of
mRNA by competing for miRNA (Tay et al. 2014), and
miRNAs may mediate the translation and degradation
of mRNA by binding to the 30 -untranslated region (30 UTR)(Chan and Wang 2015). LncRNAs and miRNAs
have been found to play important roles in various
biological processes such as cell differentiation, proliferation, apoptosis and tissue development (Froberg
et al. 2013; Shukla et al. 2011). Dysregulated expression of lncRNAs and miRNAs are involved in many
diseases including cancer (Calin and Croce 2006; Yang
et al. 2014).
Long non-coding RNA myocardial infarction-associated transcript (MIAT) was ﬁrst identiﬁed in
2006 as lncRNA, which was related to myocardial
infarction (Ishii et al. 2006). Recent studies
demonstrated that MIAT was upregulated in many
types of cancer, including breast cancer (Luan
et al. 2017), prostate cancer (Crea et al. 2016),
colorectal cancer (Liu et al. 2018a, b), and gastric
cancer (Li et al. 2017), and played vital roles in
tumor progression and metastasis. Besides that,
emerging evidence has also revealed that deregulation MIAT is associated with the tumorigenicity
of NSCLC by regulating cell growth, apoptosis,
metastasis and drug-sensitivity through the competing endogenous RNA (ceRNA) network (Fu
et al. 2018; Lai et al. 2017; Lin et al. 2019; Zhang
et al. 2017a, b; Zhao et al. 2019; Zheng et al.
2018). Thus, better understanding of the underlying
molecular mechanism of MIAT in NSCLC is
necessary.
In our present study, we found that lncRNA MIAT
was upregulated in NSCLC tissues and cells. In addition, functional experiments indicated that knockdown
of MIAT could inhibited cell migration and invasion
in vitro and impaired the tumor growth in vivo, indicating a novel insight on the pathological mechanism
of NSCLS metastasis.

2. Materials and methods
2.1 Patient samples
Thirty non-small-cell lung cancer tissues and 30 paracancerous tissues were obtained from the NSCLC patients
before undergoing chemotherapy or radiotherapy. All
patients read and signed the informed consent forms and
this experiment was approved by the First Afﬁliated
Hospital of Xinjiang Medical University research ethics
committee. Once after surgery, the tissue samples were
stored in liquid nitrogen for next experiments.
2.2 Animal xenografts
10 female BALB/c nude mice (6–8 weeks old) were
purchased from the Beijing Vital River Laboratory Animal Technology Co., Ltd. (China). All mice were randomly divided into two groups. A549 transfected with
empty vector and sh-MIAT cells were injected subcutaneously into the right side of the posterior ﬂank of BALB/
c nude mice. The volumes were calculated every 3 days by
the formula: Volume = (width 9 width 9 length)/
2(mm3). All mice were sacriﬁced on day 24. The experiments were approved by the Animal Experimental Ethics
Committee of the First Afﬁliated Hospital of Xinjiang
Medical University.
2.3 Cell culture
Normal bronchial epithelium cell BEAS-2B and lung
cancer cell line A549, H1299, H460 and H520 were
obtained from RiboBio Co. (Guangzhou, China). Cells
were cultured in DMEM (Dulbecco’s Modiﬁed Eagle’s
Medium, Gibco,USA) media with 10% fetal bovine
serum (FBS; HyClone, Logan, UT, USA), 1% penicillin and streptomycin (Sigma-Aldrich, St. Louis, MO,
USA) at 37°C with 5% of CO2. Medium was changed
every 2 days.
2.4 Transient transfection
Sh-MIAT, miR-139-5p, sh-MMP2, pcDNA-MIAT and
the corresponding negative control were designed and
purchased from GenePharma Co., Ltd. (Shanghai,
China). All oligos and plasmids were transfected into
A549 or H1299 cells using Lipofectamine 3000 (Invitrogen, Carlsbad, CA, USA) according to the manufacturer’s instructions.
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2.5 Quantitative real-time PCR (qRT-PCR)
Total RNA was extracted from NSCLC tissues and
cells using TRIzol and the concentration of RNAs were
measured by Nanodrop2000 spectrophotometer. cDNA
was reverse transcribed using miScript II RT Kit (Qiagen) for miRNA and Reverse Transcription Reagents
(Applied Biosystems) for mRNA and lncRNA. MIAT,
miR-139-5p and MMP2 expression was examined
using SYBRÒ Green (Promega, Madison, WI, USA)
according to the manufacturer’s protocol. U6 small
nuclear RNA (snRNA) was used to normalize miR139-5p.18S rRNA was used to normalize MIAT and
MMP2. Fluorescence was detected in QuantStudioTM 3
Real-Time PCR Systems (ThermoFisher, USA). The
relative expression of MIAT, miR-139-5p and MMP2
were calculated by the 2-DDCt method. Primer
sequences: MIAT, forward 50 -TCTCTGGTGCTTCCC
TCCTT-30 , reverse 50 -GATCTAAGCTTGAGCCC
CCA-30 ; miR-139-5p, forward 50 -GCCTCTACAGTG
CACGTGTCTC-30 , reverse 50 -CGCTGTTCTCAT
CTGTCTCGC-30 ; MMP2 forward 50 -GATACCC
CTTTGACGGTAAGGA-30 , reverse 50 -CCTTCTC
CCAAGGTCCATAGC-30 ; 18S rRNA, forward 50 -GG
CCCTGTAATTGGAATGAGTC-30 , reverse 50 -CCAA
GATCCAACTACGAGCTT-30 ; U6 forward 50 -GTTG
ACATCCGTAAAGACC-30 , reverse 50 -GGAGCCAG
GGCAGTAA-30 .
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Bedford, MA, USA). Blocked with 5% dried non-fat
milk in TBS, the membranes were incubated with
speciﬁc primary antibodies including anti-MMP2
(ab40994, Abcam, 1:100) and anti-GAPDH
(CST#5174, 1:1000) antibody at 4 °C overnight. The
PVDF membrane was washed three times for 10 min
each with Tris-buffered saline with Tween-20 (TBST),
following incubation with HRP-conjugated IgG secondary antibody (1:2000 dilution, Santa Cruz
Biotechnology Inc.) at room temperature for 1hr. After
washed with TBST three times, the protein signals
were detected using PierceTM ECL western blotting
substrate (ThermoFisher Scientiﬁc).

2.7 Cell migration and invasion
Transwell chamber (Sigma-Aldrich) was used to perform cell migration and invasion assay. 1 9 105 cells
were seeded in the upper chamber without serum.
DMEM medium with 10% FBS was added in the lower
chamber. The chamber was incubated at 37 °C for 24 h.
Then the membrane was ﬁxed with 4% PFA and stained
with 0.1% crystal violet for 30 min followed by washing with PBS three times. Matrigel (BD Biosciences,
San Jose, CA, USA.) was used in the invasion assay.
2.8 Statistical analysis

2.6 Western blot
Protein was extracted with RIPA lysis buffer following
the protocol and the concentrations were measured
using Nanodrop2000 (Thermo Fisher Scientiﬁc, San
Jose, CA, USA). 20 ug of each proteins sample was
separated using SDS-PAGE and then transferred to
polyvinylidene ﬂuoride membranes (PVDF, Millipore,

The data were displayed as mean ± SD (standard
deviation) from three biological replicated experiments
or as indicated. The analysis of results was analyzed
using GraphPad Prism 7.0 (GraphPad Software, San
Diego, CA, USA). Student t-test or one-way analysis of
variance (ANOVA) was used to analyze the group
comparison. The p values less than 0.05 was considered as statistically signiﬁcant or as indicated.

Figure 1. The role of MIAT in NSCLC tumorigenesis. (A) MIAT mRNA level in Normal (n = 30) and NSCLC tissues
(n = 30). Xenograft models were established using A549 cells infected with lentivirus containing sh-MIAT or sh-NC (n = 5
per group). (B) Tumor volume was measured every three days. (C) Tumor masses were weighed in each group. *p\0.05, vs
normal or sh-control.
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Figure 2. Knockdown of MIAT impaired migration and invasion in NSCLC cells. (A) The MIAT expression in normal
bronchial epithelium cell BEAS-2B and non-small cell lung cancer cell line A549, H1299, H460 and H520. (B) MIAT
expression level after MIAT knockdown in A549 and H1299 cells. (C) The representative image and analysis of migrated
A549 and H1299 cells after MIAT knockdown. (D) The representative image and analysis of invaded A549 and H1299 cells
after MIAT knockdown. *p\0.05, vs BEAS-2B or sh-control.

3. Results
3.1 MIAT was involved in NSCLC tumorigenesis
To investigate the role of lncRNA MIAT in NSCLC,
we quantiﬁed the expression of MIAT in 30 NSCLC
patients. QRT-PCR showed that MIAT was upregulated
in NSCLC tumor tissues compared with paracancerous
normal tissues (ﬁgure 1A, p\0.05). Subsequently, to
further comprehend the tumorigenesis role of MIAT

in vivo, we constructed MIAT small hairpin RNA to
knockdown the expression of MIAT in A549 cells and
preformed xenografts in nude mice. Then results
showed MIAT deletion signiﬁcantly inhibited tumor
volume (ﬁgure 1B, p\0.05). On day 24, we sacriﬁced
the mice, and weighed the tumor tissues. The tumor
weight in control was lower than that in sh-MIAT
group (0.724 ± 0.080 g vs 0.265 ± 0.120 g) (ﬁgure 1C). These results indicated that MIAT was
involved in NSCLC progression.
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Figure 3. MiR-139-5p inhibits cell migration and invasion of NSCLC. (A) The expression of miR-139-5p in NSCLC
tissues (n = 30). (B) miR-139-5p expression in NSCLC cell line A549 and H1299. (C) Overexpression of miR-139-5p in
A549 and H1299 cells. (D) The migrated cells of A549 and H1299 after miR-139-5p overexpression. (E) The invaded cells
of A549 and H1299 after miR-139-5p overexpression. *p\0.05, vs normal, BEAS-2B or miR-control.

3.2 Knockdown of MIAT impaired migration
and invasion in NSCLC cells
To explore the function of MIAT in vitro, we obtained
normal bronchial epithelium cell BEAS-2B and nonsmall cell lung cancer cell line A549, H1299, H460 and
H520. The expression of MIAT was obviously higher
in A549, H1299, H460 and H520 cells than in normal
BEAS-2B cells, especially in A549 and H1299 (ﬁgure 2A). Then MIAT was silenced in A549 and H1299
cells using small hairpin RNA (ﬁgure 2B). Consequently, the abilities of migration and invasion were
signiﬁcantly decreased in A549 and H1299 cells after
MIAT knockdown (ﬁgure 2C and D).
3.3 MiR-139-5p inhibits cell migration
and invasion of NSCLC
Previous report suggested that miR-139-5p has antioncogenic and anti-metastatic activity in human cancers including gastric cancer (Sun et al. 2017), breast
cancer (Krishnan et al. 2013), colorectal carcinoma
(Song et al. 2014, Xu et al. 2016), etc. But, less is
known in NSCLC. So, we ﬁrst detected the expression
of miR-139-5p in NSCLC tissues and found that it was
downregulated compared with normal tissues (ﬁgure 3A). Similarly, miR-139-5p was decreased in

NSCLC cell lines A549 and H1299 (ﬁgure 3B). Then
we overexpressed miR-139-5p, and its expression
increased about 6-fold in A549 and H1299 cells (ﬁgure 3C). Meanwhile, the migrated cells decreased after
miR-139-5p overexpression (ﬁgure 3D), and so were
the invaded cells (ﬁgure 3E).
3.4 MIAT directly interacts with MiR-139-5p
Subsequently, we predicted that miR-139-5p contains
complementary sequence with MIAT using MiRcode
Tools. To verify the relationship between MIAT and
miR-139-5p, we constructed luciferase reporter vectors
carrying wild-type MIAT (WT-MIAT) or mutant MIAT
(MUT-MIAT) (ﬁgure 4A). And then, the luciferase
reporter vectors and miR-139-5p were co-transfected
into A549 and H1299 cells. The luciferase activity was
decreased when co-transfected with miR-139-5p and
MUT-MIAT in A549 cells (ﬁgure 4B) and H1299 cells
(ﬁgure 4C), but there were no changes with WT-MIAT.
To further explore the relationship between miR-1395p and MIAT, we silenced MIAT in A549 and H1299
cells, and miR-139-5p was upregulated. Meanwhile,
miR-139-5p was decreased after MIAT overexpression
in A549 and H1299 cells (ﬁgure 4D and E). These
results suggested that MIAT could target and regulate
miR-139-5p.
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Figure 4. MIAT directly interacts with miR-139-5p. (A) The relationship between MIAT and miR-139-5p predicted by
MiRcode Tools. (B) Luciferase assay of WT-MIAT/MUT-MIAT and miR-139-5p in A549 cells. (C) Luciferase assay of WTMIAT/MUT-MIAT and miR-139-5p in H1299 cells. (D) MiR-139-5p expression in A549 cells after silencing or
overexpression of MIAT. (E) MiR-139-5p expression in H1299 cells after silencing or overexpression of MIAT. WT-MIAT:
wild-type MIAT; MUT-MIAT: mutant MIAT; *p\0.05, vs miR-control or sh-control.

3.5 MMP2 knockdown inhibited cell migration
and invasion of NSCLC
Next, we found mRNA level and protein level of
MMP2 was upregulated in NSCLC tissues (ﬁgure 5A
and B). Then we checked MMP2 expression in
NSCLC cell lines. QRT-PCR and Western blot results
revealed that MMP2 was upregulated both in A549 and
H1299 cells (ﬁgure 5C and D). Thus, we knocked

down the expression of MMP2 in A549 and H1299
cells using small hairpin RNA, and the mRNA
knockdown efﬁciencies were 0.65 ± 0.15 and
0.79 ± 0.07 respectively (ﬁgure 5E). Western blot
results also conﬁrmed the knockdown efﬁciency of shMIAT in A549 and H1299 cells (ﬁgure 5F). Furthermore, the migrated and invaded cells were decreased
signiﬁcantly after silencing MMP2 in A549 and H1299
cells (ﬁgure 5G and H). These results indicated that
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Figure 5. MMP2 knockdown inhibited cell migration and invasion of NSCLC. (A) The mRNA level of MMP2 in NSCLC
tissues (n = 30). (B) The protein level of MMP2 in NSCLC tissues (n = 30). (C) The mRNA level of MMP2 in A549 and
H1299 cells. (D) MMP2 protein expression in A549 and H1299 cells. (E) MMP2 mRNA level in A549 and H1299 cells after
transfection of sh-MMP2. (F) MMP2 protein level in A549 and H1299 cells after transfection of sh-MMP2. (G) Migration
ability of A549 and H1299 cells after MMP2 knockdown. (H) Invasion ability of A549 and H1299 cells after MMP2
knockdown. *p\0.05, vs normal, sh-control or BEAS-2B.

MMP2 knockdown could inhibit cell migration and
invasion of A549 and H1299 cells.

These results indicated that miR-139-5p can regulate
MMP2 expression by directly binding.

3.6 MMP2 acted as a target gene of miR-139-5p
in NSCLC

3.7 MIAT targeted miR-139-5p to regulate MMP2
expression and promote cell migration and invasion
in NSCLC

MicroRNA usually plays functions to mediate the
transcription or degradation of mRNA by directly
binding. Next, we investigated the relationship between
MMP2 and miR-139-5p via MiRcode Tools. The prediction showed that miR-139-5p has complementary
sequence with 30 UTR of MMP2. So we constructed
luciferase reporter vector contained 30 UTR wild-type
MMP2 and 30 UTR mutant MMP2 as shown in ﬁgure 6A. The luciferase activity was dramatically
decreased when co-transfected with 30 UTR WT MMP2
and miR-139-5p in A549 and H1299 cells, but there
were no changes with the mutant (ﬁgure 6B and C).
Meanwhile, we demonstrated that miR-139-5p overexpression could inhibit the mRNA and protein level of
MMP2 in A549 and H1299 cells (ﬁgure 6D and E).

To better understand the relationship between MIAT,
miR-139-5p and MMP2, we overexpressed both MIAT
and miR-139-5p in NSCLC cells. MIAT overexpression could increase MMP2 mRNA expression in A549
and H1299 cells, which could be downregulated by cotransfected with miR-139-5p (ﬁgure 7A and B). In
addition, the protein level of MMP2 was increased by
MIAT overexpression, but miR-139-5p overexpression
could reverse MMP2 expression (ﬁgure 7C and D).
Meanwhile, MIAT overexpression promoted the
migration and invasion of A549 and H1299. However,
overexpression of both MIAT and miR-139-5p could
inhibit the migration and invasion compared with that
of only MIAT overexpression in A549 and H1299 cells
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Figure 6. MMP2 acted as a target gene of miR-139-5p in NSCLC. (A) MiRcode Tools was used to predict the binding site
of miR-139-5p and MMP2. (B) Luciferase assay of MMP2 and miR-139-5p in A549 cells. (C) Luciferase assay of MMP2
and miR-139-5p in H1299 cells. (D) MMP2 mRNA expression in A549 and H1299 cells after miR-139-5p overexpression.
(E) MMP2 protein level in A549 and H1299 cells after miR-139-5p overexpression. *p\0.05, vs miR-control.

(ﬁgure 7E–H). These results indicated that MIAT could
affect the migration and invasion of A549 and H1299
cells by regulating miR-139-5p and MMP2.
4. Discussion
Long non-coding RNA MIAT (MIAT) was suggested to be
involved in many disease, such as myocardial infarction
(Vausort et al. 2014), schizophrenia (Barry et al. 2014),
stroke (Zhu et al. 2017), diabetic nephropathy (Zhou et al.
2015) and bone disease (Jin et al. 2017). Recent studies
suggested that MIAT acted as an oncogene in various

cancers (Sun et al. 2018). In breast cancer, MIAT was
upregulated and associated with TNM stage and lymph
node metastasis. MIAT silencing suppressed epithelial–
mesenchymal transition and decreased cell migration and
invasion (Tian et al. 2017). In gastric cancer, MIAT was
highly expressed and MIAT deletion inhibited cell proliferation, migration and invasion by competitively binding to
miR-29a-3p to regulate the expression of HDAC4 (Li et al.
2017). Meanwhile, MIAT also could promote gastric cancer progression and metastasis via miR-141/DDX5 pathway (Sha et al. 2018). In colorectal cancer, MIAT was
highly expressed in the tumor tissues and cells and MIAT
knockdown inhibited the proliferation, migration and
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Figure 7. MIAT targeted MiR-139-5p to regulate MMP2 expression and promote cell migration and invasion in NSCLC.
A549 and H1299 cells were divided into four groups and transfected with different protocols: pcDNA-control, pcDNAMIAT, pcDNA-MIAT ? miR-control and pcDNA-MIAT ? miR-139-5p. (A–B) MMP2 mRNA expression in A549 (A) and
H1299 (B) cells was measured. (C–D) MMP2 protein expression in A549 (C) and H1299 (D) cells was detected. (E–F) The
migrated cell analysis of A549 (E) and H1299 (F) cells was assessed. (G–H) The invaded cell analysis of A549 (G) and
H1299 (H) cells was examined. *p\0.05, vs pcDNA-control or miR-control.

invasion, and enhanced apoptosis in colorectal cancer cells
by regulating miR-132/Derlin-1 pathway (Liu et al.
2018a, b). In the present work, we found that MIAT was
also upregulated in NSCLC tissues and cells. Meanwhile,
knockdown of MIAT inhibited the migration and invasion
of A549 and H1299 cells in vitro and inhibited the tumor
growth in vivo. However, the precise mechanisms underlying the tumorigenesis role of MIAT in NSCLC remain
largely unclear.
MicroRNAs have been suggested to be involved in
different cancers (Santulli 2016) which can act as either
tumor suppressor or oncogene. A mature form of miR139, miR-139-5p locates in 11q13.4, has been identiﬁed
to exert the vital roles in various disease (Chen et al. 2018;
Long et al. 2017; Ming et al. 2018; Zhang et al. 2017a, b).
It plays anti-tumor and anti-metastatic roles in many
cancers (He-Da et al. 2015; Hua et al. 2018; Liu et al.
2018a, b; Shi and Guo 2018; Sun et al. 2015). For
example, Keerthana et al. revealed miR-139-5p played
critical roles in regulating the ability of cells to invade and
migrate in breast cancer by the disruption to the TGF-b,

Wnt, Rho, and MAPK/PI3K signaling cascades (Keerthana et al. 2013). Similarly, Wang et al. reported that the
overexpression of miR-139-5p acted as a tumor suppressor by repressing proliferation, migration, and invasion in oral squamous carcinoma cells (Wang et al. 2017).
Furthermore, Yan et al. conﬁrmed that lncRNA Gomafu
could contribute to hepatic insulin resistance through
sponging miR-139-5p (Yan et al. 2018), suggesting that
lncRNA might function as a sponge of miR-139-5p.
In our study, we found that miR-139-5p was dramatically decreased in NSCLC tissues and cells, consistent
with previous work (Yong-Hao et al. 2019). Meanwhile,
overexpression of miR-139-5p inhibited the migration
and invasion of A549 and H1299 cells. Besides that,
miR-139-5p was identiﬁed to be a target of MIAT, and
rescue assay showed miR-139-5p restoration reversed
MIAT-overexpression-induced promotion on the migration and invasion of NSCLC cells. In accordance with
our data, the upregulation of miR-139-5p elicited inhibition on invasion in NSCLC cells (Watanabe et al.
2015; Xu et al. 2015)
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Matrix metalloproteinase (MMP) family can impair the
extracellular matrix (ECM) in physiological processes
(Birkedalhansen et al. 1993), such as embryonic development (Quick et al. 2012) and tissue remodeling (Balbı́n
et al. 1998). MMP family is also involved in various cell
biological processes, including metastasis (Sato and Seiki
1996). MMP2 belongs to MMP family and is also called 72
KD Type IV collagenase. Type IV collagen is the most
abundant component of the basement membrane which is
important for maintaining tissue organization and inﬂuencing cell signaling and polarity. Degradation of the
basement membrane is an essential process for metastasis in
cancers (Mook et al. 2004). Thus, MMP2 may be important
for metastasis in cancers. In this study, we found that MMP2
was upregulated in NSCLC and knockdown of MMP2
inhibited cell migration and invasion in NSCLC. Additionally, luciferase assay showed that MMP2 was a target of
miR-139-5p and expression analysis indicated MIAT could
regulate MMP2 expression by sponging miR-139-5p.
In conclusion, we found that MIAT and MMP2 were
increased in NSCLC tissues and cells while miR-1395p was decreased. Knockdown of MIAT or MMP2
signiﬁcantly inhibited cell migration and invasion of
A549 and H1299 cells. Meanwhile, miR-139-5p
overexpression could reverse the inhibition of MIAT
deletion mediated on cell migration and invasion.
Besides that, a MIAT/miR-139-5p/MMP2 axis was
identiﬁed, and it played an important role in NSCLC
metastasis, indicating a novel insight on the pathological mechanism of NSCLS metastasis.
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