
EXPERIMENTAL AND THERAPEUTIC MEDICINE  15:  1633-1639,  2018

Abstract. Non‑small‑cell lung cancer (NSCLC) is one of the 
leading causes of cancer mortality worldwide. A growing body 
of evidence indicates that microRNA (miR) have important 
and diverse roles in the proliferation, apoptosis and metastasis 
of human cancer cells. In the present study, the molecular 
regulation mechanism of miR‑30a and its potential target, 
Myb‑related protein B (MYBL2) was investigated in NSCLC. 
Reverse transcription‑quantitative polymerase chain reaction 
results showed that miR‑30a was significantly downregulated 
in NSCLC tissues compared with adjacent normal tissues 
(P<0.05). MYBL2 has a putative miR‑30a target site in its 
3'untranslated region according to previous data, prediction 
databases and TargetScan software. In the present study, a 
negative correlation was demonstrated between miR‑30a and 
MYBL2 expression in NSCLC. Direct interaction between 
miR‑30a and MYBL2 was also confirmed via a dual‑luciferase 
reporter assay. miR‑30a overexpression inhibited the growth of 
A549 and H460 cells via MTT and bromodeoxyuridine incor-
poration assays, whereas miR‑30a downregulation promoted 
cell proliferation. In addition, miR‑30a overexpression not 
only increased cell apoptosis and induced cell cycle arrest in 
A549 and H460 cell lines, but also attenuated tumor growth, 
and mRNA and protein expression levels of MYBL2. The 

present findings suggest that miR‑30a may suppress NSCLC 
by targeting MYBL2.

Introduction

Non‑small‑cell lung cancer (NSCLC) is among the most 
commonly diagnosed types of cancer, and is the leading cause 
of cancer mortality worldwide (1). At present, NSCLC is typi-
cally diagnosed by screening via cytological examination, and 
confirmed by histological examination of colposcopy‑guided 
biopsies  (2). Subsequent medical imaging is performed to 
determine whether the cancer has spread. However, this tech-
nique is limited to detecting the morphological alterations of 
tissues and does not elucidate the risk of progression. As such, 
it is necessary to improve NSCLC diagnostics. Radiotherapy 
and surgery remain the predominant therapeutic agents for 
NSCLC treatment, and chemotherapy is performed on patients 
with metastasis or recurrence (3‑5). However, in addition to 
eliminating cancer cells, these treatments are hazardous 
to normal cells. At present, it is pertinent to develop novel, 
efficient therapeutics. A growing body of evidence indicates 
that microRNA (miRNA or miR) are associated with the 
molecular pathogenesis of various types of tumor, providing 
novel insight into the occurrence, development and treatment 
of NSCLC (6,7).

miRNAs are defined as small non‑coding RNA molecules 
formed of ~22 nucleotides (8‑10). By binding to the 3'‑untrans-
lated regions (UTRs) of target mRNAs and regulating their 
expression, miRNAs have important and diverse roles in the 
cell proliferation, apoptosis and metastasis of human cancer, 
including lung cancer, breast cancer, glioma, and gastric 
cancer (2,6‑8). Previous studies have detected the presence 
of aberrant miRNAs in lung tissues using microarrays and 
miRNA sequencing technologies, suggesting that these 
miRNAs (or their targets) are important in the development 
and progression of NSCLC (9‑13). However, the targets of these 
differentially expressed miRNAs have yet to be identified. 
The aim of the present study was to investigate the functions 
and targets of miR‑30a in NSCLC, which is known to be 
associated with a number of pathogenic processes including 
rheumatoid arthritis fibroblasts, Mycobacteria tuberculosis 
infection and acute myeloid leukemia  (14‑16). A previous 
study reported that miR‑30 repressed Myb‑related protein B 
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(MYBL2) expression during cellular senescence by binding to 
its 3'‑UTR (16). While the molecular regulation mechanism of 
miR‑30a and its potential target, MYBL2, in NSCLC remain 
undetermined, the present study is the first investigate the 
functions and targets of miR‑30a in human NSCLC.

The aim of the present study was to describe the mecha-
nisms of miR‑30a and its potential target, MYBL2, in NSCLC 
development.

Materials and methods

Clinical samples and cell lines. NSCLC tissues and adjacent 
non‑cancerous tissues were collected between May‑October 
2013 from 20  patients (11  males and 9  females aged 
58.62±10.57  years at The Second Affiliated Hospital of 
Zhengzhou University (Zhengzhou, China). Tissue samples 
were frozen and stored at ‑80˚C. The methodology was 
approved by the Research Ethics Committee of Zhengzhou 
University. Informed consent was obtained for all samples in 
accordance with the Declaration of Helsinki. Clinical staging 
was scored according to the Union for International Cancer 
Control classification version 6 (17). The 20 patients had not 
undergone radical prostatectomy and/or any other treatment 
previously. Patient characteristics are provided in Table I.

Human NSCLC cell lines A549 and H460 were purchased 
from American Type Culture Collection (Manassas, VA, USA). 
Cells were cultured in RPMI‑1640 medium supplemented 
with 10% fetal bovine serum (Invitrogen; Thermo Fischer 
Scientific, Inc., Waltham, MA, USA) at 37˚C in a humidified 
5% CO2 incubator.

Reverse transcription‑quantitative polymerase chain reac‑
tion (RT‑qPCR) analysis of miR‑30a and MYBL2 expression 
levels. Total RNAs were isolated from NSCLC tissues or 
A549 and H460 cell lines using TRIzol reagent (Invitrogen; 
Thermo Fisher Scientific, Inc., Waltham, MA, USA) 
according to the manufacturer's protocol and quantified 
using an ND1000 spectrophotometer (NanoDrop; Thermo 
Fisher Scientific, Inc., Wilmington, DE, USA). Expression 
levels of miR‑30a were analyzed by TaqMan® miRNA 
assays (Applied Biosystems; Thermo Fisher Scientific, Inc.) 
containing a looped reverse transcriptase primer specific for 
each miRNA, and measured on an ABI Prism 7500 system 
(Applied Biosystems; Thermo Fisher Scientific, Inc.). To 
determine MYBL2 expression, 1 µg total RNA was converted 
to cDNA using an iScript cDNA synthesis kit (Bio‑Rad 
Laboratories, Inc., Hercules, CA, USA). The DNase treat-
ment system contained 1 µl DNase I (Applied Biosystems; 
Thermo Fisher Scientific, Inc.) and 1 µg total RNA. The 
reaction was completed at 37˚C for 30 min and stopped by 
heating inactivation, 70˚C for 5 min. RT‑qPCR was then 
completed using the SYBR Premix (Applied Biosystems; 
Thermo Fisher Scientific, Inc.). The qPCR system contained 
1 µl cDNA (1:20 dilution), 0.2 µl 10 nM primers (sense and 
antisense), 1 µl TaqMan MicroRNA assay (20X) and 10 µl 
TaqMan 2X Universal PCR Master Mix. The qPCR reaction 
was completed as follows: 95˚C for 10 min and 40 cycles of 
95˚C for 15 sec and 60˚C for 60 sec. The fluorophore signals 
were obtained during 60 sec of 60˚C. The experiment was 
repeated three times and SDS analysis software version 2.3 

was used to analyze the results (Applied Biosystems; Thermo 
Fisher Scientific, Inc.). Relative expression was calculated 
using the ΔΔCq method [relative expression=2‑ΔΔCq; where 
ΔCT=Cq (Target RNA)‑Cq (endogenous control RNA)] (18). Melt curves were 
performed to confirm whether amplifications were specific. 
U6 small nuclear RNA and glyceraldehyde 3‑phosphate 
dehydrogenase were used as internal controls for miR‑30a 
and MYBL2, respectively. Primers were designed as follows: 
MYBL2, forward 5'‑ATG​TCC​AGT​GCC​TGG​AAG​AC‑3' and 
reverse 5'‑AGA​TGA​GGG​TCC​GAG​ATG​TG‑3'; and GAPDH, 
forward 5'‑AGG​GCT​GCT​TTT​AAC​TCT​GGT‑3' and reverse 
5'‑CCC​CAC​TTG​ATT​TTG​GAG​GGA‑3'.

Target site prediction and luciferase reporter assay. MYBL2 
was determined to be a candidate target of miR‑30a; therefore, 
putative target sites were searched based on the prediction 
database (19) and TargetScan software version 6.0 (Whitehead 
Institute for Biomedical Research, Cambridge, MA, USA). A 
luciferase reporter assay was performed using a dual‑luciferase 
reporter assay system (Promega Corp., Madison, WI, USA) 
according to the manufacturer's protocol. Wild and mutant 
3'‑UTRs of MYBL2 containing the target sequence were 
separately synthesized (Sangon Biotech, Co., Ltd., Shanghai, 
China) and cloned into the pMIR‑Report vector (Applied 
Biosystems; Thermo Fisher Scientific, Inc.). miR‑30a mimics 
were purchased from Sangon Biotech, Co., Ltd. Prior to 
transfection, A549 cells were plated in 6‑well plates (density, 
2x105 cells/well) in RPMI‑1640 medium without antibiotics. 
A549 cell lines were transfected in triplicate with miR‑30a 
mimics at concentrations of 50 and 100  nM, and were 
subsequently co‑transfected with wild or mutant 3'‑UTRs of 
MYBL2 via Lipofectamine® 2000 (Invitrogen; Thermo Fisher 
Scientific, Inc.), according to the manufacturer's protocol. 
Cell lysates were incubated with dual‑luciferase reagents 
(Promega Corp.) at 48 h post‑treatment, and luciferase activity 
was assayed in triplicate by a microplate reader (BioTek 
Instruments, Inc., Winooski, VT, USA).

miR‑30a overexpression and knockdown for cell proliferation 
assay. To elucidate the effect of miR‑30a on NSCLC cells, 
cell proliferation following overexpression and knockdown of 
miR‑30a was determined via MTT assay and bromodeoxyuri-
dine (BrdU) incorporation. A549 and H460 cells were divided 
into control, miR‑30a mimics and miR‑30a inhibitors groups 
(n=3/group). Mimics and inhibitors were purchased from 
Sangon Biotech Co., Ltd. Each group of NSCLC cells were 
cultured into 6‑well plates (density, 1x106 cells/well) and incu-
bated at 37˚C for 24 h. Cells were subsequently transfected 
with 100 nM miR‑30a mimics or 100 nM miR‑30a inhibi-
tors (concentration, 10 nmol/l) using Lipofectamine® 2000, 
according to the manufacturer's protocol.

Cells were seeded into 96‑well plates (concentration, 
5x103 cells/well) at 24 h post‑treatment, treated with MTT solu-
tion (Sigma‑Aldrich; Merck‑Millipore, Darmstadt, Germany) 
according to the manufacturer's protocol, and incubated in 
the dark at 37˚C for 24 h. Absorption at 570 nm was obtained 
using a Beckman UD800 spectrophotometer (Beckman 
Coulter, Inc., Brea, CA, USA). BrdU incorporation assay was 
performed to further analyze cell proliferation. NSCLC cells 
were incubated with BrdU for 6 h following infection and 



EXPERIMENTAL AND THERAPEUTIC MEDICINE  15:  1633-1639,  2018 1635

measured using a Multiskan FC microplate reader (Thermo 
Fisher Scientific, Inc.).

miR‑30a overexpression for cell apoptosis and cell cycle 
analysis. To analyze the role of miR‑30a in the cell cycle and 
apoptosis of NSCLC cells, A549 and H460 cells pretreated 
with miR‑30a mimics were harvested to calculate the apop-
totic rate and determine cell cycle progression. NSCLC 
cells were fixed in 90% methanol for 2 h and resuspended 
in phosphate‑buffered saline supplemented with 0.1% bovine 
serum albumin, 0.05% Triton X‑100 and 50 µg/ml RNase A 
(Sigma‑Aldrich; Merck‑Millipore). Annexin V‑fluorescein 
isothiocyanate (FITC) and propidium iodide (PI; 
BD Biosciences, San Jose, CA, USA) staining was performed 
according to the manufacturer's protocol. Cell counting was 
performed on a FACS Calibur system (BD  Biosciences), 
followed by the calculation of apoptotic rate and analysis of 
the cell cycle. Cells positive for Annexin V‑FITC and negative 
for PI fluorescence were considered to be apoptotic. The rate 
of apoptosis was calculated as follows: Apoptotic cells/total 
cell number. A549 and H460 cells without pretreatment were 
utilized as the control group. Each experiment was repeated 
three times.

miR‑30a overexpression for in vivo xenograft assay. To observe 
the effect of miR‑30a on tumor growth, a total of eight female 
nude mice (age, six weeks) were obtained from The Second 
Affiliated Hospital of Zhengzhou University. The mice were 
provided with standard food and water with ad libitum access 
in a maintained environment of 20‑25˚C, 40% humidity and 
a 12‑h light/dark cycle. Animal experiments were approved 
by the Research Ethics Committee of Zhengzhou University. 
A total of 1x107 A549 cells, with or without transfection of 
miR‑30a mimics, were injected into the posterior flank of the 
mice. The group injected with A549 cells and not infected 
with miR‑30a mimics were regarded as the control group. 
Tumor volumes were measured [volume=(length x width2)/2]. 
Mice were sacrificed by cervical dislocation and decapitated 
after 4 weeks and xenograft tissues were collected for the 
immunohistochemical staining assay. Tissues were collected 
and prepared into tissue sections (thickness, 6 µm). Following 

de‑waxing, the tissues were incubated with Anti‑MyBL2 
primary antibody (1:200; AV100748; Sigma‑Aldrich; Merck 
Millipore) and anti‑Rabbit IgG, whole molecule secondary 
antibody (1:1,000; R5506; Sigma‑Adrich; Merck Millipore). 
Horseradish peroxidase and diaminobenzidine (both Beyotime 
Institute of Biotechnology, Haimen, China) were employed to 
visualize the proteins.

mRNA and protein expression levels of MYBL2 in these 
tissues and their control were analyzed. mRNA expression 
levels were determined via RT‑qPCR analysis of MYBL2, and 
western blot analysis was used to analyze protein expression 
levels.

Western blot analysis. Xenograft tissues and controls were 
lysed using radioimmunoprecipitation assay buffer (Beyotime 
Institute of Biotechnology) and protein quantity was 
detected via a bicinchoninic acid kit (Beyotime Institute of 
Biotechnology). For each sample, 15 µg protein was separated by 
12% SDS‑PAGE and transferred onto polyvinylidene fluoride 
membranes (EMD Millipore, Billerca, MA, USA). Following 
blocking with 5% non‑fat milk, membranes were incubated 
at 4˚C overnight with Anti‑MYBL2 antibody produced in a 
rabbit (SAB1410805; 1:1,000) and anti‑GAPDH produced 
in a rabbit (G9545; 1:1,000) antibodies (Sigma‑Aldrich; 
Merck‑Millipore). Membranes were washed with Tris‑buffered 
saline with 0.1% Tween‑20 (TBST; Sangon Biotech, Co., Ltd., 
Shanghai, China) three times for five min. Anti‑Rabbit IgG 
(whole molecule)‑Peroxidase antibody produced in a goat was 
used as a secondary antibody (A6154; 1:2,000) incubated for 
1 h at room temperature. This was conjugated to horseradish 
peroxidase and an enhanced chemiluminescent substrate (ECL 
plus; GE Healthcare, Chalfont, UK) was used for visualizing 
the proteins. Images were captured using chemiluminescence 
Molecular Imager® ChemiDoc™ XRS+ system and analyzed 
using Bio‑Rad Quantity One software version 4.62 (Bio‑Rad 
Laboratories, Inc. Hercules, CA, USA).

Statistical analysis. Each experiment was performed in tripli-
cate. All values were presented as mean ± standard deviation. 
Differences between or among groups were analyzed by 
Student's t‑test or one‑way analysis of variance. All statistical 
analyses were performed using SPSS version 21 (IBM SPSS, 
Armonk, NY, USA). P<0.05 was considered to indicate a 
statistically significant difference. If F ratios exceeded the 
critical value (P<0.05), the Newman‑Keul's post hoc test was 
preformed to compare the groups.

Results

miR‑30a is downregulated in NSCLC tissues. Total RNAs 
were isolated from 20 NSCLC and adjacent non‑cancerous 
tissues. RT‑qPCR indicated that miR‑30a expression levels 
were significantly downregulated (>3‑fold decrease) in NSCLC 
tissues compared with normal tissues (P<0.05; Fig. 1A). A 
negative correlation was detected as miR‑30a expression levels 
significantly decreased with higher clinical grades and stages 
of NSCLC (P<0.05). miR‑30a exhibited the lowest expres-
sion in grade III, followed by grade II, and grade Ⅰ (P<0.05; 
Fig. 1B). miR‑30a expression in stage Ⅰ was not significantly 
different from that in stage Ⅱ; however, stage I expression 

Table I. Characteristics of patients in the present study.

Characteristic	 Number of patients

Male	 11
Female	   9
≤65 years old	 10
>65 years old	 10
Never smoked	 13
Current smoker	   4
Former smoker	   3
Tumor stage I	 10
Tumor stage II	   3
Tumor stage III	   5
Tumor stage IV	   2
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levels were significantly increased as compared with stages Ⅲ 
and Ⅳ (P<0.05; Fig. 1C).

MYBL2 is a direct target of miR‑30a. Putative target sites of 
MYBL2 were searched using the TargetScan database. MYBL2 
has a putative target region in its 3'‑UTR for human miR‑30a 
(Fig. 2A). In addition, miR‑30a and MYBL2 expression levels 
were investigated by RT‑qPCR in 20 clinical samples, and 
MYBL2 expression was negatively correlated with miR‑30a 
in NSCLC tissues (P=0.02; R=‑0.69; Fig.  2B). Luciferase 
activity was measured in A549 cells following transfection 
with miR‑30a mimics and wild or mutant 3'‑UTR of MYBL2. 
Transfection of miR‑30a mimics resulted in a significant 
repression (2.5‑fold) of luciferase activity of wild 3'‑UTR of 
MYBL2, but had no effect on the mutant (P<0.05; Fig. 2C).

Overexpression of miR‑30a inhibits cell proliferation, and 
knockdown of miR‑30a promotes cell proliferation in NSCLC 
cells. Considering the significant decrease of miR‑30a in 
NSCLC tissues, the role of miR‑30a in tumor development 
was investigated. The effect of overexpression and knockdown 
of miR‑30a on cell proliferation was studied via the transfec-
tion of miR‑30a mimics and miR‑30a inhibitors. MTT assay 
revealed that transfection with miR‑30a mimics significantly 
inhibited the proliferation of A549 and H460 cells (P<0.05; 
Fig.  3). NSCLC cells transfected with miR‑30a inhibitor 
exhibited significantly accelerated cell proliferation compared 
with the control (P<0.05; Fig. 3A and C). BrdU incorporation 
also indicated that overexpression of miR‑30a inhibited cell 
growth, and that knockdown of miR‑30a promoted cell prolif-
eration (Fig. 3B and D). These results indicate that miR‑30a 
may function as a suppressive factor in NSCLC.

Overexpression of miR‑30a increases apoptosis in NSCLC 
cells and arrests the cell cycle. Based on the MTT and BrdU 
incorporation assays, overexpression of miR‑30a was used to 
study the apoptotic rate and cell cycle of NSCLC cells, and 
elucidate its suppressive effect in NSCLC. A549 and H460 
cells were transfected with miR‑30a mimics and analyzed 
by flow cytometry. Overexpression of miR-30a markedly 
increased the apoptotic rates in the two cell lines (P<0.05; 
Fig. 4A). Cell cycle analysis indicated that transfection with 

miR‑30a mimics significantly increased the number of cells 
in G1 phase and decreased those in S phase in A549 and H460 
cells (P<0.05; Fig. 4B and C), as compared with the mean 
values of control and mimics.

Overexpression of miR‑30a suppresses tumor growth and 
mRNA and protein expression levels of MYBL2 in  vivo. 
In vivo xenograft assays were performed to observe the effect 
of miR‑30a on tumor growth. Three weeks after injection, the 
tumor volume in groups injected with A549 cells increased 
significantly in the control compared with the miR‑30a mimics 
group (P<0.05; Fig. 5A). In accordance with the analysis in 
NSCLC tissues and A549 and H460 cell lines, overexpres-
sion of miR‑30a decreased the mRNA expression and protein 
expression levels of MYBL2 in xenograft tissues (Fig. 5B 
and C). Overexpression of miR‑30a not only retarded tumor 
growth, but also downregulated mRNA and protein expression 
of MYBL2 in xenograft tumors, suggesting that miR‑30a may 
suppress NSCLC by targeting MYBL2.

Figure 1. miR‑30a is downregulated in NSCLC tissues (n=20). (A) Relative expression of miR‑30a in the NSCLC tissues and the control. (B) Relative expres-
sion of miR‑30a in different histological grades. (C) Relative expression of miR‑30a in different tumor stages. miR, microRNA; NSCLC, non‑small cell lung 
cancer.

Figure 2. MYBL2 is a direct target of miR‑30a in NSCLC tissues (n=20). 
(A) Target region in the 3'‑UTR of MYBL2 and miR‑30a, predicted by 
TargetScan software, version 6.0. (B) Correlation between miR‑30a expres-
sion and MYBL2 expression in NSCLC tissues. (C) Luciferase activity in 
A549 cells after co‑transfection with miR‑30a mimics and wild 3'‑UTR 
of MYBL2. MYBL2, Myb‑related protein B; miR, microRNA; NSCLC, 
non‑small cell lung cancer; UTR, untranslated region. *P<0.05 vs. blank. 
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Discussion

There has been a marked increase in the numbers of NSCLC 
cases every year in China (20). Despite the availability of 
novel diagnostic and genetic technologies and advancements 
in surgical techniques, improved survival rates have yet to be 
achieved in NSCLC, and novel biological treatments are yet 
to be developed. Various genetic and epigenetic alternations 

Figure 3. Effects of overexpression and knockdown of miR‑30a on the proliferation of A549 and H460 cell lines. (A) MTT assay of A549 transfected with 
miR‑30a mimics and inhibitors. (B) BrdU incorporation assay of A549 transfected with miR‑30a mimics and inhibitors. (C) MTT assay of H460 transfected 
with miR‑30a mimics and inhibitors. (D) BrdU incorporation assay of H460 transfected with miR‑30a mimics and inhibitors. *P<0.05 vs control. miR, 
microRNA; BrdU, bromodeoxyuridine.

Figure 4. Effects of miR‑30a overexpression on the apoptosis and cell cycle 
of A549 and H460 cell lines. (A) Analysis of apoptosis by flow cytom-
etry and proportion of (B) A549 and (C) H460 cells in various cell cycle 
phases.*P<0.05 compared with the mean values of control and mimic‑treated 
cells. miR, microRNA; mimics, cells transfected with miR‑30a mimic.

Figure 5. Effects of overexpression of miR‑30a on tumor growth. (A) Tumor 
volume in vivo injected with A549 cells. Relative (B) mRNA and (C) protein 
expression of MYBL2 in xenograft tumor and control tissues. *P<0.05 
compared with the mean values of control and mimic‑treated cells. miR, 
microRNA; MYBL2, Myb‑related protein B.

https://www.spandidos-publications.com/10.3892/etm.2017.5559
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occur during NSCLC tumorigenesis; therefore, to pursue 
more efficient therapeutic strategies, contemporary studies are 
focusing on the molecular mechanisms underlying the genetic 
and epigenetic processes involved in NSCLC (21‑23). miR‑30 
family has provided insight into the prevention, diagnosis and 
treatment of human diseases (24‑26). In a previous study, it 
was demonstrated that miR‑155 downregulation was able to 
induce cell apoptosis and cell cycle arrest by targeting various 
anti‑apoptotic factors  (27). Moreover, transfection with a 
miR‑155 inhibitor increased the percentage of cells in the G1 
phase, suggesting that low expression of miR‑155 induced 
G1‑phase cell cycle arrest  (27). The targets of miR‑199a, 
V‑Ki‑Ras2 Kirsten rat sarcoma viral oncogene homolog and 
mitogen‑activated protein kinase kinase 4 have been identi-
fied (28‑31), and the inhibitory effects of miR‑199a and/or 
miR‑214 on the expression of these target genes have been 
demonstrated (31). miR‑199a and miR‑214 may have important 
roles in cell growth and proliferation via the mitogen‑activated 
protein kinase pathway (31,32).

miR‑30a expression has been explored in various types 
of human cancer. It has been demonstrated that miR‑30a‑5p 
expression is upregulated in glioma cell lines and glioma 
specimens  (33). Knockdown of miR‑30a‑5p with antisense 
oligonucleotide in LN229 and SNB19 glioblastoma (GBM) 
cells inhibited cell growth and invasion, and induced 
apoptosis  (34). In contrast, when miR‑30a‑5p mimics were 
transfected into LN229 and SNB19 GBM cells, cell growth and 
invasion were promoted and the expression of relevant proteins 
increased (34). Furthermore, MYBL2 was found that partici-
pated in lung developmental pathways in lung cancer, and found 
to be amplified and overexpressed in various tumor types (35). 
A previous study demonstrated that miR‑30a repressed the 
expression of MYBL2 during cellular senescence by binding 
to its 3'‑UTR (16). However, the roles of miR‑30a and its poten-
tial target in disease progression of NSCLC remain poorly 
understood. The present study aimed to elucidate the roles of 
miR‑30a and its potential target, MYBL2, in NSCLC.

The present results demonstrated that miR‑30a was signifi-
cantly downregulated in NSCLC tissues compared with the 
adjacent normal tissues. MYBL2 was a direct target of miR‑30a 
and has a putative target site in its 3'‑UTR. A negative correla-
tion was detected between miR‑30a and MYBL2 expression 
levels. miR‑30a overexpression inhibited the growth of A549 
and H460 cells, whereas miR‑30a downregulation promoted 
cell proliferation. Furthermore, in addition to increasing cell 
apoptosis and inducing cell cycle arrest in A549 and H460 cell 
lines, miR‑30a overexpression also attenuated tumor growth 
and the mRNA and protein expression levels of MYBL2. It 
was demonstrated that miR‑30a overexpression inhibited cells 
and arrested the cell cycle during G1 phase, providing a novel 
molecular mechanism for the regulation of tumor cells by 
upregulating miR‑30a. To the best of our knowledge, there is 
no evidence to support the hypothesis that miR‑30a mediates 
NSCLC progression. Therefore, the present study is the first 
to indicate that miR‑30a is able to induce the apoptosis of 
NSCLC in vivo and in vitro.

In conclusion, the present findings suggest that miR‑30a 
may be able to suppress NSCLC by targeting MYBL2. These 
findings may be beneficial to the development of miR‑30a as a 
potential therapeutic agent in the treatment of NSCLC.
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