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Background: The role of microRNA (miR) in tumors has been reported in numerous 
articles. Previous studies have found that miR-130a is low expressed in lung cancer, but 
the related mechanism has not been fully elucidated. This study mainly explores the 
mechanism of miR-130a in lung cancer, so as to provide potential therapeutic targets for 
clinical applications.
Methods: Quantitative real-time polymerase chain reaction (qRT-PCR) was used to detect 
the expression of miR-130a and KLF3 in the tissues of lung cancer patients. The miR-130a- 
mimics and miR-130a-inhibit were constructed. Cell proliferation, invasion, migration and 
apoptosis were determined by CCK-8, transwell, scratch test and flow cytometry. Western 
Blot was used to determine the expression of KLF3 protein in cells, and the dual-luciferase 
reporter to determine the relationship between KLF3 and miR-130a.
Results: miR-130a shows low expression in NSCLC patients, while KLF3 shows high 
expression, exhibiting a negative correlation. The 5-year survival rate of patients with low 
miR-130a expression and high KLF3 expression was reduced. Cox regression analysis 
showed that miR-130a was an independent prognostic factor for NSCLC patients. The dual- 
luciferase reporter revealed that miR-130a bound to KLF3 in a targeted manner, and cell 
experiments showed that miR-130a could inhibit the growth of lung cancer cells by regulat-
ing the expression of KLF3.
Conclusion: miR-130a shows low expression in lung cancer and predicts a poor prognosis. 
In addition, up-regulation of miR-130a can down-regulate KLF3 and inhibit the growth of 
lung cancer.
Keywords: miR-130a, KLF3, lung cancer, prognosis

Introduction
Lung cancer is the leading cause of cancer-related deaths worldwide, with the 
highest mortality and morbidity.1 Statistics show that more than 2 million new 
cases of lung cancer patients have been diagnosed in 2018, with 1.7 million deaths. 
The incidence of lung cancer is on the rise year by year.2,3 Lung cancer can be 
divided into small cell lung cancer (SCLC) and non-small cell lung cancer 
(NSCLC) according to pathological tissues, with NSCLC accounting for more 
than 80% of lung cancer.4,5 Surgical resection is the optimal treatment for early- 
stage NSCLC. However, most of the patients can only improve their condition 
through radiotherapy and chemotherapy as the disease has already progressed to the 
middle and advanced stage after diagnosis. Although chemoradiotherapy can 
improve the patient’s condition, its prognosis is poor, and the disease is prone to 
recurrence.6,7 Therefore, it is urgent to better understand the pathogenesis of lung 
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cancer. With the development of scientific research in 
recent years, it has been found that the occurrence of 
NSCLC is associated with gene silencing of tumor sup-
pressor genes.

microRNA (miR) is a newly discovered type of eukar-
yotic cell widely found in recent years. It is a highly 
conserved endogenous non-coding short-chain nucleotide 
transcript with a size between 18 and 25 nucleotides. It can 
be combined with the target gene 3ʹ UTR through com-
plementary pairing, so as to degrade or inhibit the expres-
sion of the target gene.8–10 As a member of the miRs 
family, studies have found that miR-130a shows low 
expression in a variety of tumors, such as liver cancer, 
breast cancer and ovarian cancer.11–13 Moreover, other 
studies suggested that miR-130a could further inhibit 
tumors by regulating downstream target genes. For 
example,14 miR-130a can affect the angiogenesis of gastric 
cancer by regulating C-MYB. Besides, there is a study 
supporting that miR-130a can inhibit proliferation, migra-
tion and invasion of liver cancer cells through down- 
regulating Rho-kinase 2.15 However, there are few studies 
on the relationship between miR-130a and NSCLC. 
Previous studies have found low expression of miR-130a 
in lung cancer, while the relevant mechanism has not been 
fully elucidated.

Therefore, in this study, we analyzed the related 
mechanism of miR-130a in NSCLC to provide potential 
therapeutic targets for clinical use.

Materials and Methods
Data
A total of 50 cases of patients with lung cancer receiving 
treatment in our hospital from May 2012 to June 2014 
were collected as research objects of this study. During the 
operation, patients’ cancer tissues and para-carcinoma tis-
sues were collected, transported by liquid nitrogen, and 
stored at −80°C. Inclusion criteria: patients were diag-
nosed as NSCLC by pathology or iconography; patients 
knew about the study and signed the informed consent; 
patients’ symptoms were in line with the 8th edition of 
NSCLC staging standard issued by Union for International 
Cancer Control (UICC).16 Exclusion criteria: patients were 
complicated with other tumors; patients did not cooperate 
with follow-up; patients’ expected survival was longer 
than 1 month; patients received anti-tumor treatment 
before this study. This study was approved by the ethical 
committee of Yantai Mountain Hospital. The patients were 

followed up by telephone and outpatient clinic to review 
the electronic pathological records. This study was fully 
consistent with the Declaration of Helsinki.

Cell Culture and Transfection
Lung cancer cells H1299, H1975, H2228, A549 and 
human bronchial epithelial cells BEAS-2B were purchased 
from American Type Culture Collection (ATCC, 
Manassas, Virginia, USA). All cells were cultured in dul-
becco’s modified eagle medium (DMEM) with 10% fetal 
bovine serum (FBS, Sigma, St. Loius) at 37°C with 5% 
CO2. miR-130a mimics, miR-130a-inhibit and negative 
controls (miR-NC/miR-inhibit) were designed and synthe-
sized by RiboBio Co., Ltd. (Guangzhou, China). Krüppel- 
like factor 3 (KLF3) over-expression (pcDNA3.1-KLF3), 
inhibitor (si-KLF3), and negative control (si-NC) were 
also constructed with pcDNA3.1 as a vector. The 
Lipofectamine 3000 kit (Invitrogen) was used for transfec-
tion. The transfection steps were performed in strict accor-
dance with the kit instructions.

qRT-PCR Detection
Total RNA was extracted using TRIzol reagent 
(Invitrogen) according to the instructions of manufacturer. 
The TaqMan miRNA reverse transcription kit (Applied 
Biosystems) was used to quantify miRNA expression by 
quantitative real-time polymerase chain reaction (qRT- 
PCR), and cDNA obtained was utilized for further study. 
The PrimeScript RT Master Mix kit was utilized for PCR 
amplification (Takara Bio, Japan). The amplification sys-
tem and amplification conditions were prepared in accor-
dance with the kit instructions. The ABI 7500 was utilized 
in the experiment. Three parallel duplicate wells were 
designed in the experiment, and all samples were tested 
three times. GADPH was used as internal reference for 
GENE, and U6 as internal reference for miR. 2−ΔΔct was 
applied to analyze the data.17 Primer sequence of miR- 
130a: forward primer: 5ʹ-TTCACATTGTGCTACTGTC 
TGC-3ʹ, reverse primer: 5ʹ-GCTCTGACTTTATTGCA 
CTACT-3ʹ. Primer sequence of KLF3: forward primer: 5ʹ- 
TGTCTCAGTGTCATACCCATCT-3ʹ, reverse primer: 5ʹ- 
CCTTCTGGGGTCTGAAAGAACTT-3ʹ. Primer sequence 
of U6: forward primer: 5ʹ-CTCGCTTCGGCAGCACA-3ʹ, 
reverse primer: 5ʹ-AACGCTTCACGAATTTGCGT-3ʹ. 
Primer sequence of GADPH: forward primer: 5ʹ-AGAAG 
GCTGGGGCTCATTTG-3ʹ, reverse primer: 5ʹ-AGGGGC 
CATCCACAGTCTTC-3ʹ.
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Western Blot Detection
The total protein was extracted from each group of cells 
after collection of culture using the RIPA lysis method, 
and the protein concentration was measured using BCA 
assay. The protein concentration was adjusted to 4 μg/μL, 
separated by 12% sodium dodecyl sulfate polyacrylamide 
gel electrophoresis (SDS-PAGE) and then transferred to 
polyvinylidene fluoride (PVDF) membrane. The mem-
brane was then stained with Ponceau S, washed after 
soaking in PBST for 5 min, and blocked with 5% skimmed 
milk powder for 2 h. Then, KLF3 primary antibody 
(1:500, abcam, USA) was added for sealing at 4°C for 
one night. The primary antibody was removed by washing 
membrane, and horseradish peroxidase labeled goat anti- 
rabbit secondary antibody (1:1000, abcam, USA) was 
added for incubation at 37°C for an hour, and then rinsed 
with PBS for 3 times, with 5 min each. Excess liquid was 
absorbed from the membrane with filter paper. The 
enhanced chemiluminescence (ECL) was used for illumi-
nation and development in a dark room. The protein bands 
were scanned, and the grayscale value was analyzed in 
Quantity One software. The relative expression level of 
protein = grayscale value of the target protein band/grays-
cale value of β-actin protein band.

Cell Counting Kit-8 (CCK-8) Experiment
Cells after 48 h of transfection were collected for detection 
using the CCK-8 kit (med chem express, USA). The spe-
cific scheme was as follows: cells were adjusted to 1*105 

and transferred to 96-well plates. The CCK-8 reagent was 
added to each well at 6 h, 24 h, 48 h and 72 h, respectively, 
to incubate at 37°C for 30 min. The absorbance was 
detected at 450 nm with a microplate reader.

Transwell Experiment
The transfected cells were collected and transferred to 24- 
well Transwell plates (8-μm wells, Corning, New York, 
USA). Matrigel matrix (BD Biosciences, San Diego, 
California, USA) was smeared on the plate. Cells were 
adjusted to 5 x 104/mL and suspended in 200 μL DMEM 
(containing 1% FBS) on the upper compartment of 
Transwell, and the lower compartment was added with 
medium containing 15% FBS. After 48 h of culture, cells 
were fixed with 10% methanol for 15 min and washed 
three times with double distilled water. After it was dried, 
it was stained with 0.5% crystal violet, and the cell inva-
sion was observed with a microscope.

Scratch Test
After transfection, the cells were spread out in 6-well 
plates. When the cell monolayer reached 90% confluence, 
a 10 μL pipette tip was used to wound. Then, the cells 
were cultured in a medium containing 1% FBS for 24 h, 
and the healing conditions were observed under an 
inverted phase contrast microscope.

Annexin V-FITC/PI Analysis
Transfected cells were collected and digested with 0.25% 
trypsin (Gibco). After digestion, they were washed twice 
with PBS and added with 100 μL binding buffer. They were 
configured into 1*106/mL suspension, and Annexin V-FITC 
and PI (BestBio, Shanghai, China) were successively added. 
The cells were incubated at room temperature in the dark for 5 
min. The FC500MCL flow cytometry system (Beckman 
Coulter, USA) was used for determination, and the experi-
ment was repeated three times to take the average value.

Dual-Luciferase Reporter
Dual-luciferase report was adopted to determine the rela-
tionship between miR-130a and KLF3. With psi-CHECK2 
as the vector, KLF3 wild type (KLF3-WT) and mutant 
(KLF3-MUT) sequence were constructed, respectively. 
They were co-transfected with miR-130a-mimics and 
miR-130a-inhibit into 293T cells, respectively. After 48 
h after transfection, the activity of firefly and renin lucifer-
ase in the cell lysates was continuously determined using 
the dual-luciferase report kit (Promega, USA).

Tumor Formation Experiment in Nude Mice
BALB/C nude mice (10 males, 4–6 weeks old) were 
purchased from Vital River, Beijing, China. All animal 
experiments were conducted in accordance with the 
Guidelines for Welfare and Ethical Review of Laboratory 
Animal. The lung cancer xenograft model was established 
by suspending 5×106 miR-130a-mimics-transfected A549 
cells in 200 μL phosphate buffer and then subcutaneously 
inoculating the solution into the right abdomen of nude 
mice. The length (L) and width (W) were measured with 
vernier caliper every 7 days to monitor tumor size, and the 
volume was calculated using the formula (L×W 2)/2. On 
the 28th day, the nude mice were euthanized to collect 
tumor tissues. The study was approved by the medical 
Ethics Committee of Yantai Mountain Hospital, and was 
in accordance with the Laboratory animal—Guideline for 
ethical review of animal welfare.
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Statistical Analysis
In this study, GraphPad 7 software package was used to draw 
the required images and analyze the data, and SPSS20.0 
software package to analyze the independent prognostic 
factors of patients. The data was represented by mean ± 
standard deviation (Mean±SD). Intergroup comparison was 
performed by independent sample t-test. Enumeration data 
was represented using percentage (%), and chi-square test 
was adopted and represented by χ2. Comparison between 
groups was analyzed using one-way analysis of variance, 
represented with F. LSD t-test was used for afterwards pair-
wise comparison. Comparison among multiple time point 
expression was analyzed using Repeated Measures, denoted 
by F. Bonferroni was used for back testing. Correlations 
between genes were analyzed using Pearson test. The overall 
survival of patients was plotted using KM survival curve, 
and Log-rank test was used for analysis. Multivariate Cox 
regression analysis was applied to analyze the prognosis of 
patients. When P<0.05, there was statistical differences.

Results
miR-130a is Poorly Expressed in NSCLC 
Patients with Poor Prognosis
In this study, we first determined the expression of miR-130a 
in NSCLC patients by qRT-PCR, and the results showed that 
miR-130a expression was significantly lower in cancer tis-
sues than in paracancerous tissues (Figure 1A). We then 
divided the patients into a high expression group and a low 
expression group according to the relative median expres-
sion value of miR-130a and analyzed the differences in 

clinical data between the two groups. Through analysis, it 
was found that patients with low expression were signifi-
cantly more prone to lymphatic metastasis and high TNM 
stage (Table 1). In addition, survival analysis revealed 
a significantly lower 5-year survival rate in patients with 
low miR-130a expression (Figure 1B), and Cox regression 
analysis found that miR-130a was an independent factor 
affecting patient prognosis (Table 2).

Up-Regulation of miR-130a Can Inhibit 
the Growth and Migration of Lung 
Cancer Cells
Through determination, it was found that miR-130a expres-
sion in lung cancer cells was significantly lower than that in 
human lung bronchial epithelial cells (Figure 2A). To 
observe its effects on lung cancer cells, we transfected 
differentially expressed miR-130a into cells (Figure 2B). 
CCK-8 test showed compared to miR-NC, cell proliferation 
ability was inhibited more obviously after transfection of 
miR-130a-mimics (Figure 2C). Transwell, Scratch test and 
flow cytometry experiments revealed that compared to miR- 
NC, transfection of miR-130a-mimics significantly inhibited 
cell membrane penetration and healing, and induced cell 
apoptosis (Figure 2D–F). In addition, cell biological func-
tion was reversed after miR-130a knock down.

miR-130a Can Target KLF3
To further determine the reverse target gene of miR-130a, 
we found KLF3 through prediction websites of starBase, 
TargetScan, and miRDB (Figure 3A). To verify the 

Figure 1 Expression and survival of miR-130a in NSCLC patients. (A) miR-130a is low expressed in NSCLC patients. (B) 5-year survival rate is decreased in patients with 
low miR-130a expression. ***P<0.001.
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relationship between miR-130a and KLF3, the dual- 
luciferase report was applied to detect the expression of 
KLF3 in lung cancer cells after transfection of miR-130a- 
mimics/inhibit (Figure 3B). The results showed that miR- 
130a-mimics inhibited the luciferase activity of KLF3-WT, 
while miR-130a-inhibit increased the luciferase activity of 
KLF3-WT (Figure 3B). Further assays showed that the 
expression of KLF3 mRNA and protein was significantly 
decreased in lung cancer cells after transfection of miR- 

130a-mimics compared to miR-NC, and the expression of 
KLF3 mRNA and protein was significantly increased in 
lung cancer cells of miR-130a-inhibit (Figure 3C). In addi-
tion, we also detected KLF3 expression in patient tissues 
and found that KLF3 expression was significantly higher in 
cancer tissues than in paracancerous tissues, and the 5-year 
survival rate was reduced in patients with high expression 
(Figure 3D–E). Correlation analysis revealed a negative 
correlation between KLF3 and miR-130a (Figure 3F).

Table 1 Relationship Between miR-130a and the Pathological Data of NSCLC

Factors miR-130a χ2 Value P value

Low Expression (n=25) High Expression (n=25)

Age (years) 0.321 0.571
≥60 years old (n=24) 13 (52.00) 11 (44.00)

<60 years old (n=26) 12 (48.00) 14 (56.00)

Gender 1.754 0.185
Male (n=38) 17 (68.00) 21 (84.00)

Female (n=12) 8 (32.00) 4 (16.00)

Differentiation 0.333 0.564
Middle+high differentiation (n=30) 16 (64.00) 14 (56.00)

Low differentiation (n=20) 9 (36.00) 11 (44.00)

Tumor size 1.282 0.258
≥3cm (n=24) 10 (40.00) 14 (56.00)

<3cm (n=26) 15 (60.00) 11 (44.00)

Lymphatic metastasis 6.480 0.011
Positive (n=25) 17 (68.00) 8 (32.00)

Negative (n=25) 8 (32.00) 17 (68.00)

TMN staging 6.522 0.011
I+II (n=23) 7 (28.00) 16 (64.00)
III+VI (n=27) 18 (72.00) 9 (36.00)

Smoking history 0.222 0.637
Smoking (n=45) 22 (88.00) 23 (92.00)

Non-smoking (n=5) 3 (12.00) 2 (8.00)

Table 2 Prognostic Analysis of NSCLC Patients

Factors Univariate Cox Multivariate Cox

P value HR Value 95% CI P value HR Value 95% CI

Age (years) (≥ 60 vs < 60) 0.303 1.429 0.725–2.816

Gender (male vs Female) 0.735 0.866 0.377–1.990
Differentiation (middle+high vs low) 0.766 0.901 0.455–1.786

Tumor size (≥ 3 cm vs < 3 cm) 0.764 1.109 0.565–2.175
Lymphatic metastasis positive vs Negative) 0.005 0.371 0.184–0.746 0.024 0.438 0.249–1.137

TMN staging (I+II vs III+IV) 0.007 2.666 1.310–5.424 0.119 1.848 0.853–4.004

Smoking history (smoking vs non-smoking) 0.501 0.665 0.203–2.178
miR-130a (high vs low) 0.009 0.394 0.197–0.790 0.041 0.475 0.232–0.971
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miR-130a Targets KLF3 to Inhibit Lung 
Cancer Cell Growth
In these studies, we determined the relationship between 
miR-130a and KLF3. To observe the role of miR-130a and 
KLF3 in lung cancer, we constructed co-transfected cells 
and established pcDNA3.1-KLF3, si-KLF3, 
pcDNA3.1-KLF3+miR-130a-mimics, and si-KLF3+miR- 
130a separately to inhibit miR-NC+si-NC, so as to further 
observe the cell biological functions. The results showed 
that the transfection of pcDNA3.1-KLF3 accelerated the 
proliferation, invasion and migration of lung cancer cells, 
and reduced apoptosis, whereas the opposite result was 
observed after transfection of si-KLF3 (Figure 4A–C). In 
addition, after co-transfection, miR-130a-mimics could 
inhibit the proliferation, invasion and migration of 
pcDNA3.1-KLF3 on lung cancer cells and reduce apopto-
sis (Figure 4D), and the co-transfection outcomes of si- 
KLF3 and miR-130a-inhibitors were consistent with this 
above.

Up-Regulation of miR-130a Inhibits 
Tumor Growth in Nude Mice
At the end of the study, we established nude mice model of 
lung cancer to analyze the role of miR-130a/KLF3 axis in 

lung cancer. The results showed that the tumor volume of 
nude mice transfected with miR-130a-mimics decreased 
gradually with time compared with those transfected with 
miR-NC. After 28 days, the nude mice were executed to 
collect tumor tissues. It was found that the tumor tissues 
were significantly reduced in tumor mass after transfection 
of miR-130a-mimics when compared with miR-NC 
(Figure 5A). qRT-PCR and WB experiments revealed 
that the expression of miR-130a was increased and the 
expression of KLF3 mRNA and protein expression was 
significantly decreased in the tumor tissues of nude mice 
in miR-130a-mimics group (Figure 5B–C), suggesting that 
the miR-130a/KLF3 axis is involved in the development of 
lung cancer and is expected to be a potential therapeutic 
target.

Discussion
Lung cancer is a malignant tumor with the highest inci-
dence in clinical practice and has the characteristics of easy 
recurrence and metastasis.18 Since most patients have 
advanced to the middle and late stage after diagnosis, they 
have missed the optimal treatment period and can only 
improve their conditions through chemoradiotherapy.19 

Although the patient’s condition was improved after 

Figure 2 Effects of miR-130a on lung cancer cells. (A) miR-130a expression in lung cancer cell lines. (B) Expression of lung cancer cells after transfection of miR-130a- 
mimics/inhibit. (C) Proliferation of lung cancer cells after transfection of miR-130a-mimics/inhibit. (D) Changes of invasion ability of lung cancer cells after transfection of 
miR-130a-mimics/inhibit. (E) Changes of migration ability of lung cancer cells after transfection of miR-130a-mimics/inhibit. (F) Changes of apoptosis of lung cancer cells after 
transfection of miR-130a-mimics/inhibit. *P<0.05, **P<0.01.
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chemoradiotherapy, their prognosis is still poor.20 

Therefore, it is urgent to find out the relevant mechanism 
of NSCLC.

miR is a short non-coding RNA that has previously 
been found to express in a variety of tumors and partici-
pate in tumor progression. For example, over-expression 
of microRNA-30a-5p was found to inhibit the proliferation 
and induce apoptosis of liver cancer cells by targeting the 
MTDH/PTEN/AKT pathway.21 miR was also found to be 
a potential prognostic indicator for colon cancer as well as 
a drug sensitization target.22 miR-130a is located on 
human chromosome 11q12.1. There have been few pre-
vious studies on lung cancer. Although some studies have 
confirmed the low expression of miR-130a in lung cancer, 
the relevant mechanism remains unclear.23 In this study, 
we found that miR-130a was low expressed in lung cancer 
patients and decreased in lung cancer cells, which is con-
sistent with the study of the team of Lin.24 In addition, our 
further studies revealed that patients with low miR-130a 
expression had significantly higher TNM staging and 

incidence of lymphatic metastasis, suggesting that miR- 
130a could be used as a potential diagnostic indicator for 
NSCLC staging and lymphatic metastasis. However, nor-
mal samples were not collected in this study and there is 
room for improvement. Our further analysis revealed that 
the 5-year survival rate of patients with low miR-130a 
expression was significantly reduced, and Cox regression 
analysis also indicated that patients with high miR-130a 
expression had an increased probability of poor prognosis, 
which was a prognostic indicator of NSCLC. Through the 
above studies, it can be confirmed that miR-130a is 
involved in the development of lung cancer, but its func-
tion in lung cancer remains unclear.

To determine the role of miR-130a in lung cancer, we 
constructed miR-130a-mimics and miR-130a-inhibit to 
assess the cell biological function and observe the effects 
of miR-130a on lung cancer through transfection. It could 
be seen from the results that up-regulation of miR-130a 
led to significantly inhibited cell proliferation, invasion 
and migration, as well as induced apoptosis. However, 

Figure 3 miR-130a bound to KLF3 in a targeted manner. (A) Mutation site of miR-130a and KLF3. (B) Dual-luciferase reporter identifies a targeted binding between miR- 
130a and KLF3. (C) KLF3 mRNA and protein expression in lung cancer cells after transfection of miR-130a-mimics/inhibit were detected. (D) Expression of KLF3 in NSCLC 
patients. (E) 5-year survival of patients with high expression of KLF3. (F) Correlation analysis of miR-130a and KLF3. **P<0.01, ***P<0.001.
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after down-regulation of miR-130a, the results were 
reversed, the proliferation, invasion and migration of 
cells were significantly accelerated, and apoptosis was 
inhibited. Such above suggests that direct regulation of 
miR-130a can affect the course of lung cancer cells, and 
that miR-130a is a potential therapeutic target for the 
treatment of lung cancer.

In recent years, more and more studies have shown that 
miRs inhibit lung cancer growth through regulating down-
stream target genes. For example, miR-195 targets CHEK1 
to inhibit NSCLC.25 Another study supports that miR-340 
inhibits the proliferation of NSCLC tumor cells and induces 
the apoptosis by targeting multiple p27 negative regulatory 
factors.26 To further confirm the mechanism of miR-130a, 
we predicted its downstream target genes and did found the 

targeted binding sites between KLF3 and miR-130a through 
online sites. KLF3 is one of the 18 members of the KLF 
DNA-binding protein family, which is responsible for con-
trolling gene expression at transcription levels in a variety 
of biological environment.27 It is reported that KLF3 is an 
important regulator of lung cancer metastasis by regulating 
the expression of STAT3 in lung cancer.28 In order to verify 
the expression of KLF3 in lung cancer, we performed 
determination. It was found that KLF3 was highly 
expressed in cancer tissues of NSCLC patients, and the 
5-year survival rate of patients with high expression was 
reduced. What is more, correlation analysis revealed 
a negative relationship between KLF3 and miR-130a. 
Therefore, we speculated that miR-130a could affect the 
occurrence of lung cancer through KLF3.

Figure 4 miR-130a inhibits lung cancer cell growth by targeting KLF3. (A) Proliferation of lung cancer cells after co-transfection. (B) Invasion of lung cancer cells after co- 
transfection. (C) Migration of lung cancer cells after co-transfection. (D) Apoptosis of lung cancer cells after co-transfection. *P<0.05, **P<0.01.
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To verify the conclusion of our research, we applied 
dual-luciferase reporter and found that KLF3 was regulated 
by miR130a. Furthermore, we determined lung cancer cells 
transfected with miR-130a-mimics/inhibit and found that 
KLF3 expression in lung cancer cells was inhibited after 
miR-130a up-regulation, whereas the transfection of miR- 
130a-inhibit had the opposite effects. At the end of the study, 
we conducted rescue experiments to determine the effects of 
miR-130a on the growth of lung cancer cells by regulating 
KLF3. The results showed that the proliferation, invasion 
and migration of cells were accelerated and the inhibition of 
apoptosis rate was reversed through co-transfection of miR- 
130a-mimics, which further confirms our findings.

There are some shortcomings in this study. First of all, 
we did not collect other samples, such as bronchoalveolar 
lavage fluid, serum, peripheral blood mononuclear cells 
and exosome to verify the diagnostic value of miR-130a 
in lung cancer. Next, we did not conduct in vivo experi-
ments (tumor allograft implantation) to observe the 
effects of miR-130a on tumor in vivo. Therefore, we 
hope to collect more clinical samples in future studies 
and carry out more basic studies to supplement our 
findings.

In conclusion, miR-130a shows low expression in lung 
cancer and predicts a poor prognosis. Moreover, up- 
regulation of miR-130a can down-regulate KLF3 and inhi-
bit lung cancer growth.
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