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Abstract
Background Lung cancer is one of the most common causes of cancer-related deaths in the world, and
non-small cell lung cancer (NSCLC) accounts for 85% of it. Studies have reported that microRNA-484
(miR-484) plays an important regulatory role in carcinogenesis and cancer development.

Methods 25 clinical NSCLC samples were collected for microRNA array. The funvtion of miR-484 was
investigated through Transwell and Mitgration assays. The expression levers of epithelial-mesenchymal
transition (EMT) related factors were assessed by Western blot.

Results miR-484 was up-regulated in tissues from NSCLC patients relative to tumor-adjacent normal
tissues. Knocking-down miR-484 expression in A549 cells signi�cantly suppressed tumor cell invasion
and migration, suppressed epithelial-mesenchymal transition (EMT) process by increasing the expression
of E-cadherin, and decreasing the expression of N-cadherin, vimentin, and MMP2. Upregulation of miR-
484 expression in BEAS-2B normal lung epithelial cells signi�cantly promoted tumor cell invasion and
migration, decreased E-cadherin expression levels, and increased N-cadherin, vimentin, and MMP2
expression levels

Conclusion miR-484 can promote tumor cell invasion and migration in NSCLC and may be a new target
for NSCLC treatment.

Background
Lung cancer is one of the most common causes of cancer-related deaths in the world and can be divided
into two major types: non-small cell lung cancer (NSCLC), which accounts for 85% of all lung cancers,
and small cell lung cancer (SCLC), which accounts for 15% of all lung cancers [1–3]. In recent years,
personalized treatments using clinical radiochemotherapy and based on genetic changes have brought
signi�cant improvements in lung cancer treatment. However, the 5-year survival rate of patients after
surgery is still very low. This is mainly due to a lack of effective diagnostic tools at the early stages and a
lack of effective treatment modalities at the advanced stages [4]. miRNAs are 21–25 bp-long endogenous
noncoding small RNAs that can regulate target gene expression by binding to 3’-UTR regions [5]. When an
miRNA is fully complementary to its target, it induces degradation of the target mRNA. When the miRNA
is not fully complementary to its target mRNA, it inhibits its translation, thereby negatively regulating the
expression of target genes at the post-translational level [6, 7]. Studies have found that miRNA-21,
miRNA-92a, miRNA-106a, and miRNA-205 are carcinogenic miRNAs that can regulate the expression of
the tumor suppressor PTEN to promote the growth, metastasis, and apoptosis of NSCLC cells [8–11].
Similar to these miRNAs, miRNA-155 and miR-134/487b/655 target the suppressor of cytokine signaling
1 (SOCS1) and MAGI2 genes, activate downstream signaling pathways, and inhibit the expression of
tumor suppressors, such as PTEN, to promote tumorigenesis [12, 13].

In contrast to the aforementioned miRNAs, miRNA-200c and miRNA-126 can inhibit the expression of
their target genes ZEB1 and IRS-1 and the PI3K/AKT signaling pathway to induce apoptosis in tumor
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cells [14, 15]. Similarly, miRNA-223, miRNA-99a, miRNA-134, miRNA-218-5p, and miRNA-143 can regulate
the expression of target genes and relevant signaling pathways to inhibit tumor cell proliferation,
invasion, and migration [16–20]. In addition, studies have also found that differences in miRNA
expression are not only present between lung cancer and healthy lung tissues, but also in the serum or
plasma between lung cancer patients and healthy subjects [21].

Cell invasion and migration are basic steps in NSCLC metastasis, and epithelial-mesenchymal transition
(EMT) plays an important role in this process [22]. Changes in the expression of important molecules
during EMT include decreased E-cadherin expression, which is the basis for EMT induction and a key step
in tumor cell invasion. In addition, EMT also includes the upregulation of the expression of non-epithelial
adhesion molecules N-cadherin and vimentin. At this point, the cytoskeleton of tumor cells undergoes
changes in its characteristics, such as decreased adhesion, and cells tend to detach from the primary
lesion to invade or migrate into surrounding tissues. In addition, during EMT, the secretion and activation
of matrix metalloproteinases (MMPs) cleaves the extracellular matrix (ECM), and this plays an important
role in cell invasion or migration [23].

Materials And Methods
Study subjects. Tissue samples from NSCLC patients were obtained from the 1st A�liated Hospital of
Wenzhou Medical College. All patients signed the informed consent form, and this study was approved
by the Medical Ethics Committee of the hospital. Tissues were rapidly frozen in liquid nitrogen after
collection.

Cell culture. The two cell lines used in this study, the NSCLC cell line A549 and the normal lung epithelial
cell line BEAS-2B, were purchased from the Chinese Academy of Sciences Cell Bank (Shanghai, China).
A549 and BEAS-2B cells were cultured in DMEM basal media and F-12L basal media, respectively (Gibco,
United States) with 10% FBS (Ausbian). All cells were cultured at 37 °C, 5% CO2, and saturated humidity,
and 1% penicillin-streptomycin was added (Invitrogen, Carlsbad, CA). Cells were passaged thrice until they
were stable, and transfection was carried out when con�uency was 75%.

Transfection. Lentivirus siRNA aginst miR-484 and miR-484 mimics lentivirus were purchased from
Genechem. A549 and BEAS-2B cells were seeded in 6-well plates according to the manual and cultured
until a con�uency of 15–30% was reached before changing to a 1 mL system containing 3 µL of viruses
for infection. After culturing for 72 h, the cells were passaged into a tissue culture �ask for expansion
culture for subsequent experiments.

Cell invasion assay. A serum-free cell suspension was prepared, and cell density was adjusted to
105/well. Invasion chambers (Corning) were transferred to a fresh 24-well plate, and the culture medium
in the upper chamber was carefully removed. Following that, 500 µL of cell suspension was added to the
upper chamber, and 750 µL of culture medium containing 30% FBS was added to the lower chamber.
After culturing in a 37 °C incubator for 32 h, Giemsa stain (Shanghai Dingguo Biotechnology Co., Ltd.)
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was added before photographs were taken under a microscope, and the number of invading cells was
calculated for each group.

Cell migration assay. A serum-free cell suspension was prepared, and cell density was adjusted to
105/well. The culture medium in the upper chamber was carefully removed. Following that, 100 µL of cell
suspension was added to the upper chamber, and 600 µL of culture medium containing 30% FBS was
added to the lower chamber. After culturing in a 37 °C incubator for 24 h, chambers that were swabbed
clean were placed in 4% paraformaldehyde solution for 0.5 h of �xing. This was followed by Giemsa
staining (Sigma) before photographs were taken under a microscope, and the number of migrating cells
was calculated for each group.

Western blotting. 10% SDS-PAGE was used to separate the proteins in the supernatant followed by
transfer onto a PVDF membrane. Then, MMP2 (Abcam, 1:1000), E-cadherin (Abcam, 1:10,000), vimentin
(Abcam, 1:1000), GAPDH (Abcam, 1:10,000), and N-cadherin (Cell Signaling Technology, 1:1000) primary
antibodies were used for labeling before incubation with the corresponding horseradish peroxidase-
conjugated secondary antibody. A gel imager and Quantity One analysis system were used for grayscale
analysis of the results.

Statistical analysis. All data were expressed as means ± standard deviation. One-way ANOVA and t tests
were used for comparisons of sample differences. All data were analyzed using GraphPad Prism 5.0
software. A difference of P < 0.05 was considered to be statistically signi�cant.

Results
miR-484 is upregulated in NSCLC tissues. Quality tests were �rst carried out on the 25 collected clinical
samples, and samples that conformed to miRNA array test requirements were selected. The test result
showed that a total of 12 samples conformed to requirements, of which there were 3 each of stage IA, IB,
and IIIA, and of paracancerous tissues. The miRNA array data showed that, compared with normal lung
tissues, there were 26, 23, and 15 miRNAs that were signi�cantly upregulated in stage IA, IB, and IIIA lung
cancer tissues (P<0.05, Fig. 1A; Table 1). Among these miRNAs, the expressions of miR-484 in stage IA,
IB, and IIIA NSCLC tissues were higher than in paracancerous tissues by 1.72- (P>0.05), 1.88- (P<0.05),
and 1.9-fold (P<0.05) (Fig. 1B).

Underexpression of miR-484 inhibits A549 cell migration and invasion. Lentiviral infection of A549 lung
cancer cells was carried out to knock-down miR-484 expression. The results showed that, compared with
cells that were infected with control virus (NC-inhibitor), the expression level of miR-484 was reduced by
99% in A549 cells that were transfected with miR-484 inhibitor (P<0.001, Fig. 2A). After lentiviral knock-
down of miR-484 expression, the invasion and metastasis capabilities of A549 tumor cells were
signi�cantly decreased: the numbers of invading and metastatic cells were decreased by 3.14-fold
(P<0.001, Fig. 2B) and 2.3-fold (P<0.001, Fig. 2C), respectively.
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Overexpression of miR-484 promotes BEAS-2B cell migration and invasion. To further validate the
inhibitory effects of miR-484 on tumor cell invasion and migration, we overexpressed miR-484 in BEAS-2B
normal lung epithelial cells. After BEAS-2B cells were transfected with miR-484 mimic or NC-mimic, real-
time PCR showed that the miR-484 expression level in miR-484 mimic-transfected cells was signi�cantly
higher than that in the NC-mimic group (P<0.001, Fig. 3A). In addition, the invasion and metastasis
capabilities of miR-484-overexpressing BEAS-2B cells were signi�cantly increased: the numbers of
invading and metastatic cells were increased by 1.38-fold (P<0.001, Fig. 3B) and 1.68-fold (P<0.001, Fig.
3C), respectively.

EMT-related factors contribute to miR-484-mediated cell migration and invasion. We examined the
expression status of EMT-related proteins in order to determine the importance of EMT in tumor cell
invasion and migration. Fig. 4A shows that after miR-484 expression was silenced in A549 cells, E-
cadherin expression was increased by 1.17-fold (P<0.05), while N-cadherin, vimentin, and MMP2
expression were signi�cantly decreased by 0.78 (P<0.01), 1.47- (P<0.05), and 1.15-fold (P<0.05) in the
miR-484 inhibitor group compared with the control group. Following that, we observed the expression
status of the aforementioned proteins in BEAS-2B cells after miR-484 overexpression (Fig. 4B). E-cadherin
expression was decreased by 2.12-fold (P<0.001), while N-cadherin, vimentin, and MMP2 expressions
were increased by 1.27- (P<0.05), 2.1- (P<0.01), and 2.39-fold (P<0.01) in the miR-484 mimic group
compared with the control group. This shows that miR-484 can regulate EMT to promote cell invasion
and migration.

Discussion
Studies have reported that some tissue-speci�c miRNAs, circulating miRNAs, and miRNA-derived
exosomes can act as potential diagnostic and treatment biomarkers in NSCLC patients [24]. In this study,
we tested and analyzed clinical samples and found that miR-484 was signi�cantly upregulated in stage
IB and IIIA tumor tissues. This shows that miR-484 may participate in NSCLC development. It is worth
noting that miR-484 expression differs in different cancers: in liver cancer, miR-484 expression is
signi�cantly upregulated, but it is signi�cantly decreased in gastric cancer [25, 26]. This shows that miR-
484 has diverse roles that are determined by the type of tumor, miRNA localization, and its target genes.
However, the speci�c regulatory mechanisms of miR-484 in NSCLC are still unclear and require further
study.

Previous studies have reported that miR-484 directly targets MAP2, which causes downstream ERK1/2
signal transduction to activate cancer stem cell characteristics and promote glioma tumorigenesis [27].
miR-484 can also inhibit Apf-1 expression to promote NSCLC proliferation and inhibit apoptosis in tumor
cells to promote NSCLC development [28]. In contrast, miR-484 overexpression in cervical cancer cells
targets ZEB1 and SMAD2 expression to inhibit proliferation and simultaneously increase apoptosis and
inhibit cell migration, invasion, and EMT [29]. In addition, some studies have reported that certain
lncRNAs can regulate miR-484 to affect tumorigenesis. One example is lncRNA ZFAS1, which
downregulates miR-484 expression to promote proliferation and invasion of colorectal cancer cells.
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Another example is lncRNA H19, which negatively regulates miR-484 to promote EMT in lung cancer cells
[30, 31]. In this study, we examined the effects of miR-484 on invasion and migration in NSCLC cells. The
experimental results showed that not only can miR-484 promote A549 invasion and migration, but it can
also promote invasion and migration in BEAS-2B cells. This shows that miR-484 can act as a proto-
oncogene to promote NSCLC tumorigenesis. Finally, we focused on explaining how miR-484 regulates
invasion and migration at the molecular level. The results showed that miR-484 can regulate EMT-related
proteins to promote invasion and metastasis.

In summary, we found that miR-484 is overexpressed in NSCLC tissues and that it can regulate EMT-
related proteins to promote invasion and metastasis in NSCLC cells. However, further study is required to
determine the target genes and speci�c molecular mechanisms by which miR-484 acts. In future studies,
we will explore the molecular mechanisms of miR-484 action to provide a theoretical basis for its
potential clinical applications.

Declarations
Acknowledgements

Not applicable.

Funding

This research was supported by the Zhejiang Provincial Natural Science Foundation of China under grant
LY17H160048 and LQ16H160021.

Availability of data and materials

The datasets used and/or analyzed during the current study are available from the corresponding author
on reasonable request.

Authors' contributions

FHG and YL designed the study, XNY wrote the manuscript and conducted experiments. JFM designed
and helped conduct the experiments. All the authors have reviewed the manuscript before submission
and have approved the �nal manuscript.

Ethics approval and consent to participate

Not applicable.

Patient consent for publication

Not applicable.

Competing interests



Page 7/14

The authors declare that they have no competing interests.

References
1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018:

GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA
Cancer J Clin. 2018;68:394-424.

2. Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun MJ. Cancer statistics.CA Cancer J Clin. 2009;59:225-49.

3. Politi K, Herbst RS. Lung cancer in the era of precision medicine. Clin Cancer Res. 2015;21:2213-20.

4. Mulshine JL, Sullivan DC. Clinical practice. Lung cancer screening. N Engl J Med. 2005;352:2714-20.

5. Ling C, Wang X, Zhu J, Tang H, Du W, Zeng Y, et al. MicroRNA-4286 promotes cell proliferation,
migration, and invasion via PTEN regulation of the PI3K/Akt pathway in non-small cell lung cancer.
Cancer Med. 2019;8:3520-31.

�. Inamura K. Diagnostic and Therapeutic Potential of MicroRNAs in Lung Cancer. Cancers (Basel).
2017;9:49.

7. Bartel DP. MicroRNAs: genomics, biogenesis, mechanism, and function. Cell. 2004;116:281-97.

�. Zheng W, Zhao J, Tao Y, Guo M, Ya Z, Chen C, et al. MicroRNA-21: A promising biomarker for the
prognosis and diagnosis of non-small cell lung cancer. Oncol Lett. 2018;16:2777-82.

9. Xie X, Liu HT, Mei J, Ding FB, Xiao HB, Hu FQ, et al. miR-106a promotes growth and metastasis of
non-small cell lung cancer by targeting PTEN. Int J Clin Exp Pathol. 2015;8:3827-34.

10. Ren P, Gong F, Zhang Y, Jiang J, Zhang H. MicroRNA-92a promotes growth, metastasis, and
chemoresistance in non-small cell lung cancer cells by targeting PTEN. Tumour Biol. 2016;37:3215-
25.

11. Lei L, Huang Y, Gong W. miR-205 promotes the growth, metastasis and chemoresistance of NSCLC
cells by targeting PTEN. Rep. 2013;30:2897-902.

12. Xue X, Liu Y, Wang Y, Meng M, Wang K, Zang X, et al. MiR-21 and MiR-155 promote non-small cell
lung cancer progression by downregulating SOCS1, SOCS6, and PTEN. Oncotarget. 2016;7:84508-19.

13. Kitamura K, Seike M, Okano T, Matsuda K, Miyanaga A, Mizutani H, et al. MiR-134/487b/655 cluster
regulates TGF-β-induced epithelial-mesenchymal transition and drug resistance to ge�tinib by
targeting MAGI2 in lung adenocarcinoma cells. Cancer Ther. 2014;13:444-53.

14. Zhou G, Zhang F, Guo Y, Huang J, Xie Y, Yue S, et al. miR-200c enhances sensitivity of drug-resistant
non-small cell lung cancer to ge�tinib by suppression of PI3K/Akt signaling pathway and inhibites
cell migration via targeting ZEB1. Biomed Pharmacother. 2017;85:113-9.

15. Tomasetti M, Monaco F, Manzella N, Rohlena J, Rohlenova K, Staffolani S, et al. MicroRNA-126
induces autophagy by altering cell metabolism in malignant mesothelioma. Oncotarget.
2016;7:36338-52.

1�. Han J, Zhao F, Zhang J, Zhu H, Ma H, Li X, et al. miR-223 reverses the resistance of EGFR-TKIs
through IGF1R/PI3K/Akt signaling pathway. Int J Oncol. 2016;48:1855-67.



Page 8/14

17. Yu SH, Zhang CL, Dong FS, Zhang YM. miR-99a suppresses the metastasis of human non-small cell
lung cancer cells by targeting AKT1 signaling pathway. J Cell Biochem. 2015;116:268-76.

1�. Zhang HB, Sun LC, Ling L, Cong LH, Lian R. miR-143 suppresses the proliferation of NSCLC cells by
inhibiting the epidermal growth factor receptor. Exp Ther Med. 2016;12:1795-802.

19. Qin Q, Wei F, Zhang J, Wang X, Li B. miR-134 inhibits non-small cell lung cancer growth by targeting
the epidermal growth factor receptor. J Cell Mol Med. 2016;20:1974-83.

20. Zhu K, Ding H, Wang W, Liao Z, Fu Z, Hong Y, et al. Tumor-suppressive miR-218-5p inhibits cancer cell
proliferation and migration via EGFR in non-small cell lung cancer. Oncotarget. 2016;7:28075-85.

21. Gilad S, Meiri E, Yogev Y, Benjamin S, Lebanony D, Yerushalmi N, et al. Serum microRNAs are
promising novel biomarkers. PLoS ONE. 2008;3:e3148.

22. De Craene B, Berx G: Regulatory networks de�ning EMT during cancer initiation and progression. Nat
Rev Cancer. 2013;13:97-110.

23. Agraval H, Yadav UCS. MMP-2 and MMP-9 mediate cigarette smoke extract-induced epithelial-
mesenchymal transition in airway epithelial cells via EGFR/Akt/GSK3β/β-catenin pathway:
Amelioration by �setin. Chem Biol Interact. 2019;314:108846.

24. Zhou Q, Huang SX, Zhang F, Li SJ, Liu C, Xi YY, et al. MicroRNAs: A novel potential biomarker for
diagnosis and therapy in patients with non-small cell lung cancer. Cell Prolif. 2017;50:e12394.

25. Wang S, Wang W, Han X, Wang Y, Ge Y, Tan Z. Dysregulation of miR484-TUSC5 axis takes part in the
progression of hepatocellular carcinoma. J Biochem. 2019;166:271-9.

2�. Zare A, Ahadi A, Larki P, Omrani MD, Zali MR, Alamdari NM, et al. The clinical signi�cance of miR-335,
miR-124, miR-218 and miR-484 downregulation in gastric cancer. Mol Biol Rep. 2018;45:1587-95.

27. Yi R, Feng J, Yang S, Huang X, Liao Y, Hu Z, et al. miR-484/MAP2/c-Myc-positive regulatory loop in
glioma promotes tumor-initiating properties through ERK1/2 signaling. J Mol Histo. 2018;49:209-18.

2�. Li T, Ding ZL, Zheng YL, Wang W. MiR-484 promotes non-small-cell lung cancer (NSCLC) progression
through inhibiting Apaf-1 associated with the suppression of apoptosis. Biomed Pharmacother.
2017;96:153-64.

29. Hu Y, Xie H, Liu Y, Liu W, Liu M, Tang H. miR-484 suppresses proliferation and epithelial-
mesenchymal transition by targeting ZEB1 and SMAD2 in cervical cancer cells. Cancer Cell Int.
2017;17:36.

30. Xie S, Ge Q, Wang X, Sun X, Kang Y. Long non-coding RNA ZFAS1 sponges miR-484 to promote cell
proliferation and invasion in colorectal cancer. Cell Cycle. 2018;17:154-61.

31. Zhang Q, Li X, Li X, Li X, Chen Z. LncRNA H19 promotes epithelial-mesenchymal transition (EMT) by
targeting miR-484 in human lung cancer cells. J Cell Biochem. 2018;119:4447-57.

Table

Table1. Upregulated miRNA expression in NSCLC tissues (P < 0.05).
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Group miR name miR seq log2 (fold change)

 

 

 

 

 

 

 

 

 

 

 

 

A vs AP

 

hsa-miR-589-5p_R-1 TGAGAACCACGTCTGCTCTGA 1.16
hsa-miR-29b-3p_R-3 TAGCACCATTTGAAATCAGT 1.57

hsa-miR-629-3p GTTCTCCCAACGTAAGCCCAGC 2.85
hsa-miR-200c-3p TAATACTGCCGGGTAATGATGGA 1.04

pal-miR-9298-5p_R-5 ACAGATGATGAACTTATT 1.92
hsa-miR-199b-3p_R-1 ACAGTAGTCTGCACATTGGTT 0.53

PC-5p-8393_655 GAGCACCTGAATCTTTCCCATT 2.53
hsa-miR-628-5p ATGCTGACATATTTACTAGAGG 0.71

hsa-miR-146b-5p_R+1 TGAGAACTGAATTCCATAGGCTGT 0.79
hsa-miR-10399-5p_R+1 AATTACAGATTGTCTCAGAGAA 1.62

hsa-miR-212-5p ACCTTGGCTCTAGACTGCTTACT 1.19
hsa-miR-548v AGCTACAGTTACTTTTGCACCA inf

pal-mir-9298-p3_1ss1CG GTGCTGATTGTCACGTTCTGATT 1.61
hsa-miR-155-5p_R-1 TTAATGCTAATCGTGATAGGGGT 1.79
hsa-miR-210-5p_R-1 AGCCCCTGCCCACCGCACACT 2.15

mmu-miR-146a-5p_R+1_1ss22TA TGAGAACTGAATTCCATGGGTAA 1.27
eca-mir-1543-p3_1ss1GA ATCCTAGTCTGGGTGCAAACAATT 1.90
hsa-miR-182-3p_L+2R-1 GGTGGTTCTAGACTTGCCAACT inf

hsa-miR-1303_L+1 TTTTAGAGACGGGGTCTTGCTCT 0.93
hsa-miR-543 AAACATTCGCGGTGCACTTCTT 0.87

hsa-miR-148a-5pv AAAGTTCTGAGACACTCCGACT 2
efu-mir-9298-p3_1ss18CT CACAGATGATGAACTTATTG 1.51

bta-miR-150 TCTCCCAACCCTTGTACCAGTGT 1.30
hsa-miR-766-3p ACTCCAGCCCCACAGCCTCAGC 1.17
hsa-miR-182-5p TTTGGCAATGGTAGAACTCACACT 2.34

sha-miR-21_L+2R-3 AATAGCTTATCAGACTGATGTTGA 2.53
  hsa-miR-128-1-5p_R-2 CGGGGCCGTAGCACTGTCTGA 2.21
  hsa-miR-141-5p CATCTTCCAGTACAGTGTTGGA 1.47
  hsa-miR-550a-3p TGTCTTACTCCCTCAGGCACAT 1.80
  hsa-miR-589-5p_R-1 TGAGAACCACGTCTGCTCTGA 1.06
  hsa-miR-484 TCAGGCTCAGTCCCCTCCCGAT 0.91
B vs AP hsa-miR-708-5p AAGGAGCTTACAATCTAGCTGGG 1.09

  hsa-miR-132-5p ACCGTGGCTTTCGATTGTTACT 1.29
  hsa-miR-224-5p_L-1R-2 CAAGTCACTAGTGGTTCCGTTT 1.77
  mmu-miR-339-5p_1ss23GT TCCCTGTCCTCCAGGAGCTCACT 1.17
  bta-miR-339a_R+1_2 TCCCTGTCCTCCAGGAGCTCAC 1.17
  hsa-miR-21-5p TAGCTTATCAGACTGATGTTGA 2.30
  bta-miR-339a_R+1_1ss22CA TCCCTGTCCTCCAGGAGCTCAAT 1.21
  hsa-miR-1304-3p_1ss13CA TCTCACTGTAGCATCGAACCCC 2.99
  hsa-miR-10399-3p_L+1_1ss22CT TCTCTCGGACAAGCTGTAGGTT 1.92
  hsa-miR-580-3p TTGAGAATGATGAATCATTAGG 1.32

  PC-5p-70713_38 AGCCTGGAAGCTGGAGCCTGCAGT inf

  hsa-miR-550a-5p_R-2 AGTGCCTGAGGGAGTAAGAGC 1.98
  hsa-miR-181b-5p AACATTCATTGCTGTCGGTGGGT 1.04
  hsa-mir-449c-p3 CAGTTGCTAGTTGCACTCCTCT inf
  hsa-miR-182-5p TTTGGCAATGGTAGAACTCACACT 3.02
  hsa-miR-570-3p CGAAAACAGCAATTACCTTTGC inf
  hsa-miR-7-5p TGGAAGACTAGTGATTTTGTTGTT 2.39
  hsa-miR-548av-5p_R+4 AAAAGTACTTGCGGATTTTGCT 1.06
  hsa-miR-4470_1ss21AT TGGCAAACGTGGAAGCCGAGT inf
  hsa-miR-182-3p_L+2R-1 GGTGGTTCTAGACTTGCCAACT inf
  hsa-miR-132-5p ACCGTGGCTTTCGATTGTTACT 1.46
  hsa-miR-664a-3p TATTCATTTATCCCCAGCCTACA 0.59
  sha-miR-21_L+2R-3 AATAGCTTATCAGACTGATGTTGA 2.98
  hsa-miR-28-5p_R-1 AAGGAGCTCACAGTCTATTGA 0.68
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A vs AP hsa-miR-574-5p TGAGTGTGTGTGTGTGAGTGTGT 1.10
  hsa-miR-484 TCAGGCTCAGTCCCCTCCCGAT 0.92
  hsa-miR-21-3p CAACACCAGTCGATGGGCTGT 2.87
  hsa-miR-301a-5p GCTCTGACTTTATTGCACTACT 1.52
  hsa-miR-502-5p_L+1R+2 AATCCTTGCTATCTGGGTGCTAGT 1.22
  PC-3p-35609_123 AGCTCGGTCTGAGGCCAAA 2.83
  hsa-miR-92b-5p_R+2 AGGGACGGGACGCGGTGCAGTGTT 2.17
  hsa-miR-92b-3p TATTGCACTCGTCCCGGCCTCC 1.77
  hsa-miR-6516-5p_R-1 TTTGCAGTAACAGGTGTGAGC 1.98

 

Figures
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Figure 1

miR-484 expression is higher in NSCLC tissues. A: Number of differentially expressed miRNAs in tumor
tissues from patients with different cancer stages as compared with paracancerous tissues. B: miR-484
is overexpressed in tumor tissues. The color table represents the relative expression ratio of every miRNA
after standardization (red: high expression level; blue: low expression level).
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Figure 2

Underexpression of miR-484 inhibits A549 cell migration and invasion. A: miR-484 expression status after
transfection of A549 lung cancer cells with inhibitors. B-C: Underexpression of miR-484 not only inhibits
A549 cell invasion but also A549 cell migration. Cell-permeable staining and optical microscopy were
used to count metastatic cells in different �elds (magni�cation: 200×), ***P <0.001.
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Figure 3

Overexpression of miR-484 promotes BEAS-2B cell migration and invasion. A: miR-484 expression status
after transfection of BEAS-2B normal lung epithelial cells with miR-484-overexpressing virus. B-C:
Overexpression of miR-484 not only promotes BEAS-2B cell invasion but also BEAS-2B cell migration.
Cell-permeable staining and optical microscopy were used to count migrated cells in different �elds
(magni�cation: 200×), ***P <0.001.
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Figure 4

EMT-related factors contribute to miR-484-mediated cell migration and invasion. A- B: miR-484
inhibitor/miR-484 mimics were used to treat A549 and BEAS-2B cells for 72 h. Western blotting was used
to analyze the expression levels of E-cadherin, N-cadherin, vimentin, and MMP2. *P <0.05; ** P <0.01; ***
P <0.001.


