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Abstract. - OBJECTIVE: Non-small cell lung
cancer (NSCLC) is a primary subtype of lung
cancers which has a high morbidity and poor
prognosis. Emerging evidence has demonstrat-
ed that aberrantly expressed microRNAs (miR-
NAs) were implicated in the regulatory func-
tions of multiple processes during tumorigene-
sis. In the current study, we explored the func-
tional roles and underlying mechanisms of miR-
448 in NSCLC.

PATIENTS AND METHODS: Quantitative re-
al-time polymerase chain reaction assays were
conducted to measure miR-448 expressions in
51 pairs of NSCLC tissues and corresponding
normal tissues. Moreover, the relationship be-
tween miR-448 expressions and clinicopatho-
logical characteristics of NSCLC patients was
also determined. We then performed transwell
assays to explore the functions of miR-448 in
NSCLC cell invasion and migration. As we had
identified EPHA7 as a functional target of miR-
448 in NSCLC cells, the clinical significance of
EPHA7 in NSCLC patients was further investi-
gated. Finally, we detected the influence of miR-
448 on tumor growth rate and tumor size of NS-
CLC using tumor xenografts.

RESULTS: Underexpressed miR-448 was
identified in NSCLC, and low miR-448 expres-
sion was confirmed to be associated with the
poor prognosis and adverse clinicopatholog-
ic features of NSCLC patients. Moreover, func-
tional assays demonstrated that miR-448 over-
expression suppressed NSCLC cell prolifera-
tion, invasion and migration. EPHA7 was iden-
tified as a direct target of miR-448. Additional-
ly, miR-448 restoration suppressed in vivo NS-
CLC cell growth. Finally, our studies also indi-

cated that miR-448 exerted anti-NSCLC func-
tions via regulating PISBK/AKT signaling path-
way and EMT.

CONCLUSIONS: These results showed that
miR-448/EPHA7 axis maybe one of the useful di-
agnostic and prognostic biomarkers for NSCLC
patients.

Key Words:
NSCLC, MiR-448, EPHAY, Proliferation, Invasion, Mi-
gration.

Introduction

Non-small cell lung cancer (NSCLC) is one
of the most common subtypes of lung cancers.
Histologically, about 80% of lung cancer cases
are NSCLC'. As one common malignant tumor,
NSCLC remains a leading factor for tumor mor-
talities in the world®>. Nowadays, the standard
therapy for NSCLC is surgery. However, certain
patients are considered as medically inoperable
or high-risk due to their poor general conditions,
advanced ages, and other medical comorbidities®.
In addition, NSCLC cells which have strong
metastatic abilities can evade the regulation from
apoptosis and division, leading to treatment fail-
ure*. Gene alterations play crucial functions in
cancer genesis and development. In recent years,
numbers of oncogenes and cancer suppressive
genes, including both coding and non-coding
genes, have been found to influence the NSCLC
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progression. Therefore, identification of reliable
biomarkers which could unravel the complex
heterogeneities of NSCLC is necessary to better
manage individualized therapies for NSCLC pa-
tients.

MicroRNAs (miRNAs/miRs) are a class of
endogenous, non-coding small RNA molecules
with important gene regulatory functions, which
could base pair with the 3’UTR of target mR-
NAs, thereby inducing either transcript degra-
dation or translational repression®. Guo et al®
demonstrated that over half of known miRNAs
were located in tumor-associated genomic re-
gions, suggesting that miRNA dysregulation
possibly played a key role in tumorigenesis.
Yang et al” found that miR-613 promoted colon
cancer progression by regulating ATOHI; Gao
et al® indicated that miR-142-3p inhibited ovari-
an cancer cell proliferation and chemoresistance
via targeting sirtuin 1; Song et al’ demon-
strated that miR-195 inhibited cervical cancer
behaviors by directly targeting HDGF. Recent
studies have reported that miR-448 can inhibit
NSCLC growth!?; however, the exact mecha-
nism by which miR-448 affects the progression
of NSCLC remains largely unclear. Therefore,
the current study focused on the functions of
miR-448 in NSCLC to better understand the
pathogenesis of NSCLC and identify reliable
therapeutic biomarkers.

The erythropoietin-producing hepatoma-am-
plified sequence (Eph) receptors are a large fam-
ily of receptor tyrosine kinases, which have been
classified into EphA and EphB receptors accord-
ing to their sequence homology and the nature
of their corresponding ligands'. Accumulating
evidence has demonstrated that some Eph genes
are overexpressed in diverse tumors and play
important roles in tumor cell angiogenesis, sur-
vival, proliferation, and migration'*". Ephrin re-
ceptor A7 (EPHA7) is a member of Eph/ephrin
family, playing key roles in carcinogenesis. For
instance, upregulated EPHA7 expressions have
been found to correlate with poor outcomes of
primary and recurrent glioblastoma multiforme
patients'>; EPHA7 silence repressed human la-
ryngeal cancer cell invasion, proliferation and
promoted apoptosis'®. However, little attentions
have been paid to EPHA7 in NSCLC progression,
and its functional roles in NSCLC remain to be
explored. The present study aimed to untangle
EPHA7 expressions in NSCLC to explore the
functions and potential mechanism of EPHA7/
miR-448 axis in NSCLC.
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Patients and Methods

Patients and Tissue Samples

All the 51 pairs of NSCLC tissues and matched
para-carcinoma tissue samples were collected
from surgical resections on NSCLC patients in
the Second Affiliated Hospital of Shandong First
Medical University between March 2016 and July
2018. The tissues were frozen in liquid nitrogen
and stored at -80°C for further use. Written in-
formed consent was obtained from all the partic-
ipants. None of the patients had received chemo-
therapy or radiation therapy treatment prior to the
operation. This investigation was approved by the
Ethics Committee of The Second Affiliated Hos-
pital of Shandong First Medical University. The
selection of patients was based on the guideline
proposed by the Union for International Cancer
Control (UICC). The entire investigation com-
plied with the principles outlined in the Helsinki
Declaration.

Cell Lines

Human NSCLC cell lines (A549, NCI-H1299,
NCI-H460, and SPC-Al) and normal bronchi-
al epithelium cell line BEAS-2B were obtained
from the cell bank of the Chinese Academy of
Sciences (Shanghai, China). All the above cell
lines were maintained in Dulbecco’s Modified
Eagle’s Medium (DMEM) (Gibco, Rockville,
MD, USA) supplemented with 10% fetal bovine
serum (FBS) (Gibco, Rockville, MD, USA) at
37°C in a humidified atmosphere containing 5%
CO,.

Cell Transfections

MiR-448 mimics/inhibitor or the negative
miRNA controls (NC) were purchased from Ri-
boBio Co., Ltd. (Guangzhou, China). For cell
transfections, Lipofectamine® 2000 (Invitrogen,
Carlsbad, CA, USA) was utilized to transfect the
above miRNAs into NSCLC cells following the
manufacturer’s protocols.

Quantitative Real-Time Polymerase
Chain Reaction (gRT-PCR)

gqRT-PCR analysis was performed to determine
the expressions of miR-448 and EPHA7 mRNA
in NSCLC tissues and cells. Total RNA was iso-
lated from cells and tissues by TRIzol (Invitro-
gen, Carlsbad, CA, USA). Reverse transcription
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was performed using PrimeScript reverse tran-
scription reagent kit (Thermo Fisher Scientific,
Waltham, MA, USA). qRT-PCR was carried out
using SYBR® Premix Ex Taq™ II (TaKaRa,
Dalian, China) with the 7500 real-time RT-PCR
system (Applied Biosystems, Foster City, CA,
USA) in accordance with the manufacturer’s in-
structions. U6 and glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) were used as the in-
ternal controls for miR-448 and EPHA7 mRNA
respectively. The 2-24““method was used to deter-
mine relative expressions. The primer sequences
were list in Table 1.

MTT (3-(4, 5-Dimethylthiazol-2-yl)-2,5-
Diphenyl Tetrazolium Bromide) Assay
The MTT assays (Sigma-Aldrich, St. Louis,
MO, USA) were carried out to detect cell prolif-
eration ability in strict line with the manufactur-
er’s instructions. NSCLC cells transfected with
miR-448 mimics or inhibitor were plated into
96-well plates. Then, 24, 48 and 72 h post-trans-
fections, MTT (5 mg/mL) was added into the
plates and incubated for another 4 h at 37°C.
The resulting MTT-formazan crystals were sol-
ubilized by 150 pL dimethyl sulfoxide (DMSO)
(Sigma-Aldrich, St. Louis, MO, USA). Finally,
the results were quantified with a microplate
reader (BioTek, Winooski, VT, USA) at 490 nm.

Transwell Assays

8-um pore sized transwell chamber (BD Bio-
sciences, San Jose, CA, USA) coated with or
without Matrigel was used to detect cell invasion
and migration ability, respectively. The trans-
fected cells were plated into the upper chambers
which were filled with serum-free medium. On
the other hand, medium containing 10% FBS
was added into the lower champers as a chemoat-

Table I. Primer sequences for qRT-PCR.

tractant. After incubation for 48 h at 37°C, cells
that invaded or migrated to the bottom chamber
were fixed and stained with methanol and crys-
tal violet. In the meantime, the non-invading or
-migrating cells remained on the top chamber
were removed with a cotton swab. Finally, the
results were photographed and quantified in five
randomly selected fields under the microscope
(Olympus, Tokyo, Japan).

Western Blot

Total proteins were isolated from the cells
with different treatment by radioimmunoprecip-
itation assay (RIPA) buffer (Pierce, Rockford,
IL, USA) and quantified using a bicinchoninic
acid (BCA) Protein Assay Kit (Pierce, Rockford,
IL, USA). Then, equal amounts of lysates were
subjected to separation by 10% sodium dodecyl
sulphate-polyacrylamide gel electrophoresis
(SDS-PAGE) and transferred to polyvinylidene
difluoride (PVDF) membrane (Millipore, Billeri-
ca, MA, USA). The membrane was blocked with
5% skimmed milk in tris buffered saline and
tween-20 (TBST) for 2 h at room temperature.
Thereafter, the membrane was then incubated
with specific primary antibodies against EPHA7
(1:1000, Abcam, Cambridge, MA, USA), AKT
(1:1000, Abcam, Cambridge, MA, USA), p-AKT
(1:1000, Abcam, Cambridge, MA, USA), PI3K
(1:1000, Abcam, Cambridge, MA, USA), p-PI3K
(1:2000, Abcam, Cambridge, MA, USA), E-cad-
herin (1:2000, Abcam, Cambridge, MA, USA),
N-cadherin(1:1000, Abcam, Cambridge, MA,
USA), Vimentin (1:1000, Abcam, Cambridge,
MA, USA) and GAPDH (1:1000, Abcam, Cam-
bridge, MA, USA). After that, the membrane was
incubated for 2 h at room temperature with horse-
radish peroxidase (HRP)-labeled secondary anti-
body (1:3,000, Abcam, Cambridge, MA, USA).
Finally, the protein band was detected with en-

Primer

Sequence

miR-448 forward
miR-448 reverse
U6 forward

U6 reverse
EPHA?7 forward
EPHATY reverse
GAPDH forward
GAPDH reverse

5’- TTGCATATGTAGGATGTCCCAT -3
5’-CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGATGGGACA-3’
5’-CTCGCTTCGGCAGCACA-3’

5’- AACGCTTCACGAATTTGCGT-3’

5’- GTGAAGATGGGTATTACAGGGC-3’

5’- CAACTGCACCGCTTACACAAT-3’
5’-ACCTGACCTGCCGTCTAGAA-3’

5>-TCCACCACCCTGTTGCTGTA-3’

U6: small nuclear RNA, snRNA; EPHA7: Ephrin receptor A7; GAPDH: glyceraldehyde-3-phosphate dehydrogenase.
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hanced chemiluminescence (ECL) reagent (Bey-
otime, Shanghai, China). GAPDH was used as an
internal control.

Immunohistochemistry

Tissue samples were fixed with 10% formalin,
dehydrated in graded ethanol, embedded in paraf-
fin and then cut into 4 pm sections. Subsequently,
the sections were deparaffinized and rehydrated.
After that, the antigen retrieval was performed by
microwaving the sections in citrate buffer. Then,
endogenous peroxidase activities were blocked in
3% H,0,. The sections were then subjected to an
incubation of primary EPHA7 antibody (1:100,
Abcam, Cambridge, MA, USA) at 4°C overnight.
After incubation with secondary goat anti-rabbit
IgG (1:1,000, Abcam, Cambridge, MA, USA)
labeled by HRP, the slides were stained with
diaminobenzidine (DAB) as the chromogen and
counterstained with hematoxylin. The results
were detected under a brightfield microscope
(Olympus BX50; Olympus Corporation, Tokyo,
Japan). The scores were calculated according
to positive cell ratio: stained cells/all cells<25%
was considered as negative (-) while >25% was
positive (+)'715,

Luciferase Reporter Assay

Wildtype (WT) or mutant (MUT) EPHA7
3’UTRs containing the potential miR448 bind-
ing sequences were inserted into pGL3 report-
er vectors (Promega Corporation, Madison,
WI, USA). NSCLC cells were cotransfected
with WT or MUT EPHA7-3’UTR and miR-448
mimics and incubated for 48 h. After that, the
cells were harvested and the Luciferase ac-
tivities were examined by Luciferase reporter
assay system (Promega Corporation, Madison,
WI, USA).

In Vivo Tumor Xenograft Mouse Model

This investigation was approved by the Animal
Ethics Committee of Shandong First Medical
University Animal Center. Mice were randomly
divided into two groups and inoculated subcu-
taneously on the flank with the stable express-
ing A549 cells which were transfected either
with lentiviral miR-448 (lenti-miR-448) or the
negative lentiviral miR-control (lenti-control).
The length and width of the tumor diameters
were measured every three days. Tumor volumes
(mm?®) = lengthxwidth %/2. Following treatments
for 28 days, all of the mice were sacrificed for
tumor isolation.
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Statistical Analysis

All above experiments were repeated at
least thrice. Statistical analysis was performed
with Statistical Product and Service Solu-
tions (SPSS) software version 17.0 (SPSS Inc.,
Chicago, IL, USA). Differences between two
groups were analyzed using the Student’s #-test.
Comparison between multiple groups was done
using One-way ANOVA test followed by Post-
Hoc Test (Least Significant Difference). The
Kaplan-Meier curve together with log-rank test
was used to analyze the overall survival of
NSCLC patients. p<0.05 indicated statistically
significant differences.

Results

Downregulation of MiR-448
Indicated Poor Prognosis and
Adverse Clinicopathological Features
First, qRT-PCR assays were conducted to
determine the miR-448 expressions in 51 NS-
CLC tissues and matched normal controls. As
shown in Figure 1A, we found that miR-448
expressions were significantly decreased in NS-
CLC tissues when compared to the matched
non-tumor tissue samples. Moreover, we al-
so analyzed the relationship between miR-448
expressions and clinicopathological features of
NSCLC patients. All NSCLCL patients enrolled
in our study were subdivided into high and
low miR-448 expression groups according to
the mean expression of miR-448. As shown in
Table II, patients with low miR-448 expressions
exhibited poor clinicopathological characteris-
tics in comparison to those with high miR-448
expressions. Moreover, Kaplan-Meier analysis
and log-rank test showed that downregulation of
miR-448 was associated with poor prognosis in
NSCLC patients (Figure 1B).

MiR-448 Upregulation Repressed NSCLC
Cell Proliferation

The miR-448 expressions in NSCLC cells
were also examined. As expected, miR-448 was
prominently downregulated in all selected NS-
CLC cell lines in comparison to BEAS-2B (Fig-
ure 2A). Next, we transfected miR-448 mimics or
inhibitor into A549 cells and qRT-PCR analysis
demonstrated that miR-448 was evidently over-
expressed by miR-448 mimics while significantly
inhibited by miR-448 inhibitor in A549 cells
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Figure 1. Downregulated miR-448 expression in NSCLC patients indicated poor prognosis. A, qRT-PCR analysis was performed
to detect miR-448 expressions in NSCLC tissue samples. B, As indicated by Kaplan-Meier analysis, NSCLC patients with low
miR-448 expressions presented obviously shorter overall survival (OS) than patients with high miR-448 expressions.

(Figure 2B and 2C). After that, MTT assay was
further performed to investigate the influence
of miR-448 on NSCLC cell proliferation capac-
ity. As shown in Figure 2D and 2E, miR-448
overexpression significantly suppressed NSCLC
proliferation, while on the other hand, miR-448
knockdown had the opposite functions. Taken to-
gether, these findings demonstrated that miR-448
inhibited NSCLC cell proliferation.

MiR-448 Overexpression Repressed
NSCLC Cell Invasion and Migration

We, then, performed transwell assays to ex-
plore the functional roles of miR-448 in NSCLC
cell invasion and migration. Results showed that
miR-448 overexpression significantly inhibited
A549 cell invasion and migration (Figure 3A
and 3B). On the contrary, miR-448 downregula-
tion markedly promoted A549 cell invasion and

Table II. Correlation of miR-448 expression with the clinicopathological characteristics of the NSCLC patients.

miR-448" expression
Clinicopathological
features Cases (n = 51) High (n = 20) Low (n = 31) p-value
Age (years) 0.2783
> 60 28 12 16
<60 23 8 15
Gender 0.3152
Male 27 9 18
Female 24 11 13
Tumor size (cm) 0.1974
>50 23 6 17
<5.0 28 14 14
Lymph node metastasis 0.0018*
Yes 21 17 4
No 30 3 27
Histology 0.3267
Squamous cell carcinoma 25 11 14
Adenocarcinoma 26 9 17
TNM stage 0.0024*
I+ 22 15 7
I+HV 29 5 24
Smoker 0.3205
Yes 28 12 16
No 23 8 15

NSCLC: non-small cell lung cancer; TNM: tumor-node-metastasis. “The mean expression level of miR-448 was used as the

cutoff; *Statistically significant.
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Figure 2. MiR-448 overexpression inhibited NSCLC cell proliferation. A, MiR-448 expressions in NSCLC cells were
detected using qRT-PCR. B, C, Relative miR-448 expressions in A549 cells transfected with miR-448 mimics or inhibitor
were examined by qRT-PCR. D, E, MTT assays showed that miR-448 upregulation inhibited whereas proliferation ability
miR-448 silence promoted A459 cell proliferation ability.
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Figure 3. MiR-448 overex-
pression suppressed NSCLC
cell invasion and migration.
A, B, Transwell assays showed
that miR-448 overexpression
inhibited NSCLC cell inva-
sion and migration capacities.
(magnification: 200%). C, D,
MiR-448 inhibition led to sig-
nificant enhancement of A549
invasion and migration capaci-
ties. (magnification: 200x).
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migration (Figure 3C and 3D), indicating that
miR-448 exerted anti-tumor functions in NSCLC
progression.

MiR-448 Directly Targeted EPHA7 in
NSCLC Cells

To verify the molecular basis for the regulatory
roles of miR-448 in NSCLC progression, Target-
Scan was utilized to identify the potential target
genes of miR-448. Among the predicted targets,
EPHA7 was selected for further investigations
due to its key roles in facilitating tumor devel-
opment. EPHA7 harbored the putative binding
sites of miR-448 in its 3’-UTRs (Figure 4A) and
Luciferase reporter assays were further conduct-
ed to confirm this association. Results showed
that miR-448 mimics could prominently decrease
the Luciferase activities of EPHA7-3’UTR-WT,
while had no notable influence on the Luciferase
activities of EPHA7-3’UTR-MUT (Figure 4B).
Thereafter, the regulatory functions of miR-448
in EPHA7 expressions were also investigated.
As shown in Figure 4C and 4D, it was found
that when miR-448 was overexpressed, EPHA7
expression was decreased; conversely, with low

expression levels of miR-448, EPHA7 expression
was increased. These results demonstrated that
miR-448 directly suppressed EPHA7 expressions
via targeting its 3’-UTR.

MiR-448 Restoration Inhibited
Epithelial-Mesenchymal Transition
(EMT) and Phosphatidylinositol
3-Kinase/Protein Kinase B (PI3K/Akt)
Pathway in NSCLC Cells

As EPHA7 had been identified as a functional
target of miR-448 in NSCLC cells, its clinical
significance in NSCLC patients was further in-
vestigated. The EPHA7 expression in NSCLC tis-
sues was determined by performing [HC assays.
Results showed that EPHA7 was mainly located
on the membrane (Figure 5A). Additionally, sig-
nificantly upregulated EPHA7 expressions in NS-
CLC tissue samples were identified when com-
pared to the adjacent noncancerous tissue samples
(Figure 5B). Moreover, results of Kaplan-Meier
analysis and log-rank test also indicated that
patients with high EPHA7 expressions exhibited
poorer prognosis than patients with low EPHA7
expressions (Figure 5C). Next, Western blot was
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Figure 4. EPHA7 was directly targeted by miR-448 in NSCLC cells. A, The potential binding sites of miR-448 in EPHA7-3’-
UTR were predicted. B, Luciferase activities of EPHA7-3’-UTR-WT or EPHA7-3>-UTR-MUT luciferase activity vector were
detected. C, D, The regulatory functions of miR-448 on EPHA7 expression levels were determined by qRT-PCR.
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Figure 5. MiR-448 inhibited PI3K/Akt pathway and EMT in NSCLC cells. A, B, IHC assays were performed to determine
the EPHA7 expressions in NSCLC tissue samples, (magnification: 200%). C, Kaplan-Meier analysis of NSCLC patients with
different EPHA7 expressions showed that high EPHA7 expression demonstrated shorter OS. D, MiR-448 inhibited NSCLC

cell PI3K/Akt pathway and EMT.

conducted to determine the influence of miR-
448 on PI3K/AKT pathway in NSCLC cells. As
shown in Figure 5D, in miR-448-overexpressed
cells, expressions of p-PI3K and p-AKT were
prominently downregulated while there were no
evident changes in PI3K and AKT expressions.
On the contrary, p-PI3K and p-AKT expressions
were significantly promoted by miR-448 knock-
down. Furthermore, Western blot analysis was
also conducted to detect the expressions of EMT
markers after miR-448 upregulation or silenc-
ing. Results demonstrated that rescuing miR-448
expressions significantly upregulated E-cadherin
expressions whereas downregulated N-cadherin
and Vimentin expressions. Moreover, miR-448
silencing led to upregulated N-cadherin and Vi-
mentin, and downregulated E-cadherin (Figure
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5D). Collectively, the above results demonstrated
that miR-448 suppressed NSCLC progression via
the inhibition of PI3K/AKT signaling pathway
and EMT.

MiR448 Overexpression Inhibited
In Vivo Tumor Growth

We detected the influence of miR-448 on tu-
mor growth rate and tumor size of NSCLC using
tumor xenografts. Results showed that subcu-
taneous tumors in the miR-448 groups were
notably smaller than those in the control groups,
and tumor growth rate in miR-448 groups was
also prominently lower than the control groups
(Figure 6A and 6B). These results indicated that
miR-448 overexpression could inhibit the in vivo
tumor growth of NSCLC.
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Discussion

Lung cancer remains the leading factor for
tumor-associated deaths globally due to insuffi-
cient understanding about the mechanisms un-
derlying lung cancer development. MiRNAs have
potentials to function as pivotal diagnostic or
prognostic biomarkers for malignant tumors'-%.
Meanwhile, the crucial implication of miRNAs
in NSCLC in modulating gene expressions and
cell behaviors has also been widely investigated.
Shen et al*! indicated that miR-451a suppressed
NSCLC cell metastasis through regulating ATF2;
miR-367 was confirmed to promote NSCLC pro-
gression through targeting FBXW7%%; miR-185
inhibited NSCLC cell viability and invasion via
regulation of KLF7%. These studies elucidated
that alterations of miR expressions could influ-
ence NSCLC tumorigenesis. Our investigation
provides an insight into the roles of miR-448 in
controlling NSCLC progression.

The PI3K/Akt pathway, which has been com-
monly identified in diverse human malignancies,
is considered to be a key pathway in carcino-
genesis®*. PI3K/Akt pathway was reported to be
involved in the development of various malig-
nancies, including nasopharyngeal carcinoma?®,
breast cancer?, and glioblastoma?’. Moreover, it
was found that PI3K/Akt pathway played crucial
roles in NSCLC*. EMT has been indicated to
play an important role in tumor metastases®*.
During EMT progress, cells are characterized by
upregulated mesenchymal markers (such as Vi-
mentin and N-cadherin) and downregulated epi-
thelial marker (such as E-cadherin)’'. Tumor cells

that acquire stromal cell-like properties could be
isolated from primary tumors and spread to dis-
tant locations, which is the vital steps in tumor
metastases®.

Aberrantly expressed miR-448 was implicated
in tumorigenesis of various tumors, demonstrat-
ing its critical functions in tumor development.
MiR-448 negatively regulated ovarian carcino-
ma cell metastases and growth through regu-
lating CXCL12%. MiR-448 promoted oral squa-
mous cell carcinoma proliferation and inhibited
apoptosis via inhibition of MPPED2*, However,
the specific biofunctions of miR-448 in NS-
CLC development remain unclear. In the current
study, miR-448 was confirmed to be significantly
downregulated in NSCLC tissues and correlated
with the poor prognosis and adverse phenotypes
of NSCLC patients. Moreover, results of func-
tional assays further demonstrated that miR-448
overexpression could suppress the malignancies
of NSCLC cells, including proliferation, invasion
and migration abilities. Meanwhile, miR-448 up-
regulation in NSCLC cells significantly inhibited
PI3K/Akt pathway and EMT. Several target genes
of miR-448 have been identified, such as AD-
AMI10* and MEF2C*. To gain more insights into
the underlying mechanisms about the influence
of miR-448 in NSCLC, we next explored its po-
tential target genes and results identified EPHA7
as a functional target of miR-448 in NSCLC cell
lines. We also found that miR-448 prominently
inhibited NSCLC cell growth in vivo. Therefore,
above findings together demonstrated that miR-
448 exerted anti-NSCLC functions both in vitro
and in vivo.
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Conclusions

In brief, the functional roles and potential
mechanisms of miR-448 in NSCLC progression
were explored. It was found that miR-448 was ab-
normally underexpressed both in NSCLC tissues
and cell lines. The decreased miR-448 in NSCLC
patients indicated poor prognosis and malignant
clinicopathologic features. Moreover, miR-448
restoration suppressed NSCLC cell proliferation,
invasion and migration via downregulation of
EPHAT7 expressions. Findings also indicated that
miR-448 exerted anti-NSCLC functions via the
regulation of PI3K/Akt pathway and EMT. These
data may be beneficial to the development of
miR448 as a potential therapeutic biomarker in
NSCLC treatment. In conclusion, the novelty of
this work was that regulation of EPHA7 as a tar-
get for miR-448 can serve as a novel direction in
the targeted cancer diagnosis or therapy.
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