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Material and methods: jon level of miR-612 in NSCLC tissue specimens
and a panel of cell lines RT-qPCR. Cell-Counting Kit 8, flow cytometry,

Transwell migratj

alignant phenotypes of NSCLC cells. The molecular
ppressive roles of miR-612 in NSCLC was investigated.

xpressed at low levels in NSCLC, and low miR-612 expression was
ith TNM stage and lymph node metastasis. NSCLC patients with low

pression decreased proliferation, migration, and invasion, and promoted apoptosis of
ells in vitro. miR-612 upregulation hindered NSCLC tumor growth in vivo.
-containing protein 4 (BRD4) was confirmed as a direct target gene of miR-612
SCLC cells. BRD4 was obviously overexpressed in human NSCLC tissues and inverse
ted with miR-612 expression. Inhibition of BRD4 expression simulated the tumor-
suppressive functions of miR-612 overexpression in NSCLC cells. Reintroduction of miR-612
expression abrogated the miR-612-mediated suppressive effects on NSCLC cells. BRD4 upre-
gulation inhibited activation of the PI3K/Akt pathway in NSCLC cells in vitro and in vivo.
Conclusion: This study supports the first evidence that miR-612 exerts tumor-suppressive
roles in the aggressive behaviors of NSCLC cells in vitro and in vivo through direct targeting
BRD4 and deactivating the PI3K/Akt pathway. Thus, miR-612 might be a promising target
for anticancer therapies in patients with NSCLC.
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Introduction

Lung cancer is the third most common type of human malignancy and the leading cause
of cancer-associated mortalities among both men and women globally.' There are two
main subtypes of lung cancer: non-small-cell lung cancer (NSCLC) and small cell lung
cancer.” NSCLC, which primarily includes squamous cell carcinoma, adenocarcinoma,
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and large cell carcinoma, is the most frequent type of lung
cancer and accounts for approximately 80% of the total
number of patients with lung cancer.’ Currently, the adoption
of complex treatment, including surgical resection, radio-
therapy, and targeted therapy, can remarkably improve the
prognosis of patients with NSCLC; unfortunately, the long-
term therapeutic outcomes remain unsatisfactory with
a 5-year survival rate of <16.8%." Multiple risk factors
have been demonstrated to be involved in the pathogenesis
of NSCLC,>* including environmental pollution, smoking,
and exposure to carcinogens; however, the exact mechanisms
are not fully understood. Therefore, further investigation of
the detailed mechanisms underlying NSCLC genesis and
development is essential for developing effective therapeutic
techniques and improving the prognosis of patients with
NSCLC.

microRNAs (miRNAs) are a group of highly conserved,
non-coding, and short RNAs, which are mainly expressed in
plant, animal, and viral genomes.® Over 2,000 mature
miRNAs have been identified in the human genome, and
they are predicted to be able to modulate the expression of
one-third of all protein-coding genes.” Mature miRNAs nega-
tively regulate gene expression by sequence-specific binding
to the 3'-UTRs of their target genes, ultimately resultin,
mRNA degradation or translation suppression.'® miRNAY
have broad effects on a wide range of biologica

, including bladder cancer,'®
melanoma,'® colONgtal cancer,’ ovarian cancer,”! and endo-
metrial carcinoma.”*$owever, the expression and potential
roles of miR-612 in NSCLC remain unclear, and the mole-
cular mechanism responsible for the tumor-suppressive roles
of miR-612 in NSCLC is still poorly understood. Hence, we
evaluated miR-612 expression in NSCLC and examined its
relationship with the clinical pathological features of patients
with NSCLC. In addition, the biological effects of miR-612
on NSCLC cells and its underlying mechanism were

explored. We demonstrated the important roles of miR-612

in the oncogenicity of NSCLC and that this miRNA might be
a potential target for the therapy of patients with NSCLC.

Material and methods

Tissues samples

This study was approved by the Ethics Committee of
The Second Affiliated Hospital of Harbin Medical
University. Written informed consent was provided by all
participants. Fifty-seven pairs of NSCLC tissues and cor-
responding adjacent normal tissues (ANTs) were collected

from patients who underwent
The Second Affiliated Hospi

lines, including H522,
SK-MES-1, as well as a non-
elium BEAS-2B were ordered
itute of Biochemistry and Cell Biology
DMEM (Gibco; Thermo Fisher
altham, MA, USA) containing 10%
Gibco; Thermo Fisher Scientific, Inc.), penicillin
) and streptomycin (100 pg/mL) was utilized
or the culture of all above cell lines. All cells were grown
37°C in a humidified condition supplied with 5% CO,.
miR-612 agomiR (agomiR-612) and negative control
agomiR (agomiR-NC) were obtained from Shanghai
GenePharma Co., Ltd. (Shanghai, China). Small interfering
RNA (siRNA) against the expression of bromodomain-
containingprotein 4 (BRD4) (BRD4 siRNA) and negative
control siRNA (NC siRNA) were purchased from the
Chinese Academy of Sciences (Changchun, China). BRD4
overexpression plasmid (pCMV-BRD4) and empty pCMV
plasmid were prepared by Guangzhou RiboBio Co., Ltd.
(Guangzhou, China). Cells were plated into six-well plates at
a density of 6 x 10° cells per well. The transfection experi-
ments were mediated with Lipofectamine 2000 (Invitrogen;
Thermo Fisher Scientific, Inc.) following the manufacturer’s
protocol.

Reverse transcription-quantitative PCR
(RT-gPCR)

Total RNA from tissue samples or cultured cells was
isolated using the TRIzol reagent (Invitrogen; Thermo
Fisher Scientific, Inc.) according to the manufacturer’s
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protocol. A NanoDrop ND-1000

(NanoDrop Technologies, Wilmington, DE, USA) was

spectrophotometer

used to determine the concentration of total RNA. Total
RNA was converted into first-strand complementary DNA
(cDNA) TagMan  MicroRNA  Reverse
Transcription kit (Applied Biosystems; Thermo Fisher

using a

Scientific, Inc.). The expression of miR-612 was quantified
using a TagMan MicroRNA qPCR assay kit (Applied
Biosystems; Thermo Fisher Scientific, Inc.). For the detec-
tion of BRD4 mRNA expression, an M-MLV (Promega,
Madison, WI, USA) was adopted to synthesize cDNA, and
the cDNA was then subjected to quantitative PCR using an
SYBR Premix Ex Taq™ Kit (TaKaRa, Tokyo, Japan). The
levels of miR-612 and BRD4 mRNA were normalized to
U6 small nuclear RNA and GAPDH, respectively.
Relative gene expression was calculated using the 2744
method.”

Cell-counting kit 8 (CCK-8) assay

The proliferation of NSCLC cells was examined using the
CCK-8 assay. In detail, transfected cells were trypsinized
24 hrs post-transfection, counted, and inoculated into 96-
well plates at an initial density of 3,000 cells per well.
Cells were then incubated at 37°C for 0, 24, 48,
hrs. The CCK-8 assay was carried out at every time
by adding 10 pL of CCK-8 reagent (Dojingdg

with 5 pL O%@Annexin V-FITC and 5 pL of propidium
iodide. After in®®
in the dark, the apoptosis rate was determined by flow
cytometry (BD Biosciences, Franklin Lakes, NJ, USA).

bation for 30 mins at room temperature

Transwell migration and invasion assays

Transfected cells were trypsinized and suspended into
FBS-free DMEM medium. A total of 5x10* cells were
added to the upper compartments of Matrigel-coated
Transwell chambers (BD Biosciences) containing 8 pm

pore-size polycarbonate membranes. The lower compart-
ments of the chambers were filled with 600 uL. of DMEM
containing 20% FBS to serve as a chemoattract. Cells were
then incubated at 5% CO, at 37°C for 24 hrs.
Subsequently, cells remaining in the upper chambers
were removed with a cotton swab. The invasive cells that
had invaded the lower side of polycarbonate membranes
were fixed with 4% paraformaldehyde and stained with
0.05% crystal violet. The invaded cells were photographed
under an (IX83;

inverted microscope Olympus

Corporation, Tokyo, Japan), and

e following formula: length x width?x0.5. All
ice were sacrificed 4 weeks post-inoculation. The
xenograft was resected and weighed. All procedures invol-
ving animals were approved by the Experimental Animal
Ethical Committee of The Second Affiliated Hospital of
Harbin Medical University, and carried out in accordance
with the Declaration of Helsinki and the guidelines of the
Ethics Committee of The Second Affiliated Hospital of
Harbin Medical University.

miR-612 target prediction
The putative targets of miR-612 were predicted using
two publicly available databases: microRNA.org (http://
www.microrna.org/microrna’home.do) and TargetScan
(http://www.targetscan.org/vert_71/).

Luciferase reporter assay

The 3'-UTR sequences of BRD4 containing the predicted
wild-type (Wt) or mutant (Mut) miR-612 binding
sequences were amplified by Shanghai GenePharma Co.,
Ltd., into the pMIR-REPORT miRNA
Expression Reporter vector (Ambion; Thermo Fisher

and cloned

Scientific, Inc.). The constructed luciferase reporter plas-
mids were defined as pMIR-Wt-BRD4-3'-UTR and pMIR-
Mut-BRD4-3'-UTR, respectively. For the reporter assay,
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pMIR-Wt-BRD4-3'-UTR or pMIR-Mut-BRD4-3'-UTR,
together with agomiR-612 or agomiR-NC, were intro-
duced into cells using Lipofectamine 2000 in accordance
with the manufacturer’s protocol. Luciferase activities
were detected at 48 hrs post-transfection using a Dual-
Luciferase® Reporter assay system (Promega). Firefly
luciferase activity was normalized to Renilla luciferase
activity.

Western blot analysis
Total protein of tissue samples or cultured cells was iso-
lated using a Total Protein Extraction kit (Nanjing KeyGen
Biotech Co., Ltd., Nanjing, China). Total protein concen-
tration was examined using a BCA assay kit (Nanjing
KeyGen Biotech Co., Ltd.). Equal quantities of protein
were separated using 10% sodium dodecyl sulfate poly-
acrylamide gels and transferred to polyvinylidene difluor-
ide membranes (EMD Millipore, Billerica, MA, USA).
Subsequently, the membranes were blocked at room tem-
perature for 2 hrs in 5% dried skimmed milk that was
dissolved in Tris-buffered saline containing 0.1% Tween-
20 (TBST). After overnight incubation at 4°C with pri-
mary antibodies, the membranes were washed with TBST
thrice, followed by incubation at room temperature
the goat anti-mouse (ab97023) or goat anti-rabb
(ab97051) horseradish-peroxidase-conjugated Ioisms

ution; Abcam), rabbit
to phosphorylated pro-
433; 1:1,000 dilution; Santa
Santa Cruz, CA, USA), rabbit anti-
antibody (ab179463; 1:1,000 dilu-
tion; Abcam), and mouse anti-human GAPDH antibody
(ab9484; 1:500 dilution; Abcam). GAPDH served as an
internal control.

Cruz Biotechnol8

-

human monoclonal 2

Statistical analysis

Data were presented as the means = SD and analyzed with
SPSS version 19.0 software (IBM, Armonk, New York,
USA). The association between miR-612 expression and

the clinicopathological factors in NSCLC patients was
analyzed by the y* test. Spearman’s correlation analysis
was used to investigate the correlation between miR-612
and BRD4 mRNA in NSCLC tissues. The difference
between two groups was examined using two-tailed
Student’s #-test. One-way ANOVA followed by Student—
Newman—Keuls post hoc test was utilized to analyze the
statistical significance between multiple groups. The prog-
nostic value of miR-612 in patients with NSCLC was
assessed with Kaplan—Meier survival analysis. The level
of statistical significance was set at Pafin

Results
Downregulation o

P<0.05). In addition, the expression
-612 in five human NSCLC cell lines

e RT-qPCR. Consistent with the trend observed
or NSCLC tissues, the expression level of miR-612 was
bonificantly lower in all tested NSCLC cell lines than that
n BEAS-2B (Figure 1B, P<0.05).

To evaluate the clinical value of miR-612 in patients
with NSCLC, all NSCLC patients were divided into either
the miR-612 high expression group or low expression
group based on the median value of miR-612 in NSCLC
tissues. Decreased miR-612 expression was significantly
correlated with tumor-node-metastasis staging system
(TNM) stage (P=0.017), and lymph node metastasis
(P=0.007), but not with age, sex, tumor size, or smoking
(Table 1, all P>0.05). Furthermore, patients with NSCLC
and lower miR-612 expression exhibited a poorer overall
survival rate (Figure 1C, P=0.0064). These results suggest
that downregulation of miR-612 might be closely related
with the poor prognosis of patients with NSCLC.

miR-612 inhibits the proliferation,
migration, invasion and induces the
apoptosis of NSCLC cells

As we discovered that miR-612 is expressed at low
levels in NSCLC, we inferred that miR-612 may exert
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Figure | miR-612 is downregulated in non-small-cell lung cancer (NSCLC) tissues and cell lines. (A) The quantitation of miR-612 in 57 pairs of NSCLC tissues and
corresponding adjacent normal tissues (ANTSs) was carried out using RT-qPCR. *P<0.05 vs ANTs. (B) RT-qPCR was used for the evaluation of miR-612 expression in five
human NSCLC cell lines (H522, H460, H1299, A549, and SK-MES-1) and non-tumorigenic bronchial epithelium BEAS-2B. *P<0.05 vs BEAS:2B. (C) Kaplan-Meier survival
analysis was performed to evaluate the prognostic value of miR-612 in patients with NSCLC. *P<0.05 vs miR-612 high expression gro e from Chi-square test.

(Figure 2B, P<0.05).
apoptosis of miR-61

Table | Associations between miR-612 expression and clinico-
pathological parameters in patients with NSCLC

Parameters miR-612 expression P as observed that
. Hioh increased the
ow g <
(n=29) (n=28) s (Figure 2C, P<0.05)
asion assays were applied
Age (years) 0424 roles of miR-612 in the metastasis of
::g :Z :i gratory (Figure 2D, P<0.05) and
_ re 2E, P<0.05) capacities of H522 and
Sex 0.599 ¢ markedly decreased following upregula-
Male 2 4 2. These results implied that miR-612 atte-
Female 17 14 .
growth and metastasis of NSCLC cells in vitro.
Tumor size (cm)
<3 20 17 . . . .
>3 9 I BRD4 is a direct target of miR-612 in
Smoking NSCLC cells
No 14 20 As miRNAs function by regulating the expression of their
Yes 15 8 targets,” bioinformatics analysis was utilized to predict the
Lymph node 0017 potential target genes of miR-612. BRD4, which contains
metastasis a complementary binding site for miR-612 (Figure 3A), was
Negative 9 18 selected for further identification because this gene has been
Positive 2 10 reported as a regulator for the development of NSCLC.***°
TNM stage 0.007% To confirm modulation of BRD4 in NSCLC cells by miR-
21 612, RT-gPCR and western blot analysis were carried out for
7 H522 and A549 cells transfected with agomiR-612 or

agomiR-NC. The results indicated that expression levels of
BRD4 mRNA (Figure 3B, P<0.05) and protein (Figure 3C,
P<0.05) were downregulated in H522 and A549 cells after
miR-612 upregulation. A luciferase reporter assay was
further employed to explore whether the 3'-UTR of BRD4
could be directly targeted by miR-612 in NSCLC cells. As
shown in Figure 3D, upregulation of miR-612 in H522 and

Abbreviation: , tumor-node-metastasis staging system.

tumor-suppressive roles in NSCLC cells. To this end,
agomiR-612 was introduced into H522 and A549 cells
to increase endogenous miR-612 expression (Figure 2A,
P<0.05). Here, the influence of miR-612 overexpression
on NSCLC cell proliferation was examined using the
CCK-8 assay. The proliferation ability of H522 and
A549 cells transfected with agomiR-612 was evidently

A549 cells obviously repressed the luciferase activity of the
plasmid harboring the Wt miR-612 binding site (P<0.05);
however, the alteration of miR-612 expression did not affect

decreased relative to that of the agomiR-NC group the luciferase activity of the plasmid containing the Mut
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BRDA4 is a direct td gene of miR-612 in NSCLC cells.

miR-612 expression is inversely
correlated with BRD4 expression in

NSCLC tissues
We further measured BRD4 expression in NSCLC tissues
and explored the expression correlation between miR-612
and BRD4. The data obtained from RT-qPCR analysis
that BRD4 mRNA was

revealed significantly

roliferative, migratory and invasive abilities and induces the apoptosis of H522 and A549 cells. (A) Expression of miR-612
with agomiR-612 or agomiR-NC. *P<0.05 vs agomiR-NC. (B) Cell proliferation measured by the CCK-8 assay

overexpressed in NSCLC tissues compared with that in
ANTs (Figure 4A, P<0.05). In addition, the mRNA level
of BRD4 in NSCLC tissues exhibited a negative correla-
tion with miR-612 expression (Figure 4B; R?=0.3470,
P<0.0001). Furthermore, BRD4 mRNA (Figure 4C,
P<0.05) and protein (Figure 4D, P<0.05) expression was
evidently lower in the miR-612 high expression group than
that in the miR-612 low expression group. These results
confirmed that miR-612 expression was inversely corre-
lated with BRD4 expression in NSCLC tissues.
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Figure 3 BRD4 is a direct target gene of miR-612 in NSCLC cells. (A) miR-6
putative binding site in the 3’-UTR of BRD4. The mutant binding site is also
(B and C) The mRNA and protein levels of BRD4 in miR-6 | 2-oveammse

*P<0.05 vs agomiR-NC. (D) Luciferase reporter assay
luciferase activity in H522 and A549 cells following co-t

agomiR-NC.

Silencing BRD4
growth and
in vitro

As BRD4 waasle

MiR-612 overexpression in NSCLC cells.
as transfected into H522 and A549 cells,
and the proteinWevel of BRD4 was efficiently knocked
down in H522 and A549 cells after BRD4 siRNA trans-
fection (Figure SA, P<0.05). CCK-8 and flow cytometry
analysis revealed that downregulation of BRD4 signifi-
cantly suppressed cell proliferation (Figure 5B, P<0.05)
but promoted cell apoptosis (Figure 5C, P<0.05) in H522
and A549 cells. The migration (Figure 5D, P<0.05) and
invasion (Figure 5E, P<0.05) was inhibited in H522 and
A549 cells upon BRD4 knockdown, as determined by

Transwell migration and invasion assays. These results
clearly showed that silencing BRD4 expression could imi-
tate the tumor-suppressive roles of miR-612 upregulation
in NSCLC cells, further suggesting BRD4 as a direct target
gene of miR-612 in NSCLC cells.

BRD4 reverses the suppressive roles of
miR-612 upregulation on the malignant
phenotypes of NSCLC cells

As it was revealed that miR-612 exerts a tumor-

get gene of
experiments

22 and A549 cells (Figure 6A, P<0.05).
BRD4 expression partially abolished the
miR-612 overexpression on cell prolifera-
igure 6B, P<0.05), (Figure 6C,
S>5), migration (Figure 6D, P<0.05), and invasion
(Figure 6E, P<0.05) of H522 and A549 cells. These
results further demonstrated BRD4 as a direct down-
stream effector of miR-612 in NSCLC cells, and sup-
pression of BRD4 is essential for the miR-612-mediated
anticancer effects in NSCLC cells.

apoptosis

miR-612 suppresses the Pi3K/Akt
signaling pathways in NSCLC cells by

targeting BRD4

To further understand the exact mechanisms by which miR-
612 inhibited the malignant development of NSCLC, we
investigated the influence of miR-612 on important signaling
pathways. As BRD4 was implicated in the regulation of the
PI3K/Akt pathway,?® we explored whether this pathway could
be deactivated by miR-612 overexpression in NSCLC cells.
We found that transfection with agomiR-612 decreased the
protein levels of p-PI3K and p-Akt in H522 and A549 cells.
Notably, restored BRD4 expression could abolish the suppres-
sive effects of miR-612 overexpression on p-PI3K and p-Akt
levels in H522 and A549 cells (Figure 7). Thus, these observa-
tions suggested that miR-612 directly targeted BRD4 to inhibit
the activation of PI3K/Akt pathway in NSCLC cells.
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miR-612 impairs NSCLC growth in vivo
through regulation of the BRD4/E)
pathway

To further examine the tumor-suppresgg

ecently, the aberrant expression of miRNAs in NSCLC has
cen reported in various studies.”’**2° The dysregulation of
iRNAs exerts tumor-suppressing or tumor-promoting

actions on the pathology biological behaviors of NSCLC.**
More importantly, miRNAs are considered to be attractive
targets for anticancer therapies in patients with NSCLC.*
Thus, investigation of the expression profile and specific
functions of cancer-associated miRNAs in NSCLC is critical,
and it may present novel insights into the identification of
promising therapeutic targets for NSCLC therapy. In the
present study, for the first time, we detected the expression
pattern of miR-612 in NSCLC and evaluated its clinical
value in patients with NSCLC. Notably, the functional roles
and regulatory mechanism of miR-612 in the aggressive

H522 cells (Figurc@®), P<0.05). In addition, western blot

analysis indicated that the tumor xenografts obtained from behaviors of NSCLC were explored in depth. Our results

the agomiR-612 group displayed decreased expression of revealed that miR-612 suppressed the malignant develop-

BRD4, p-PI3K, and p-Akt in comparison with those in the
agomiR-NC group (Figure 8E). These results demon-
strated that upregulation of miR-612 hindered NSCLC
growth in vivo. Downregulation of BRD4 and deactivation miR-612 has been reported as being aberrantly
of the PI3K/Akt pathway might be responsible for the expressed in multiple types of human cancer. For instance,
suppressive effect of miR-612 on NSCLC growth in vivo. ~miR-612 expression is decreased in bladder cancer, and

ment of NSCLC in vitro and in vivo, a process that was
mediated by direct targeting of BRD4 and was related to
the deactivation of PI3K/Akt signaling.
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ing low miR-612 expression have shorter overall and dis-

ease-free survival rates.'” miR-612 is expressed at low
levels in colorectal cancer and a low miR-612 expression
exhibits an obvious correlation with tumor metastasis.*’
miR-612 also expresses at low levels in ovarian cancer?'
and endometrial carcinoma.”” However, the expression
pattern and clinical significance of miR-612 in NSCLC

remains poorly understood. In this study, we found that

H522

A549

3001mmNC siRNA
CIBRD4 siRNA

H522

A549

miR-612 was downregulated in NSCLC tissue specimens
and a panel of cell lines. Downregulation of miR-612 was
closely associated with the TNM stage and lymph node
metastasis in patients with NSCLC. NSCLC patients with
low miR-612 expression exhibited poorer prognosis than
those patients with high miR-612 expression. These results
suggest that miR-612 may serve as diagnostic and prog-
nostic markers for patients with NSCLC.

miR-612 plays crucial roles in regulation of the malig-
nancy. For example, exogenous miR-612 expression restricts
bladder
mesenchymal transition iz vitro and tumor growth in vivo.

cancer cell growth, metastasis, epithelial-

18

Overexpression of miR-612 inhibits the proliferation, colony
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formation, and invas®¥ of melanoma cells as well as impairs
tumor growth in vivo.'” Resumption of miR-612 expression
attenuates cell proliferation, migration, and epithelial-
mesenchymal transition and decreases tumor growth in vivo
in colorectal cancer.?’ miR-612 also plays tumor-suppressive
roles in the malignant development of NSCLC through reg-
ulating cell proliferation, colony formation, metastasis,
epithelial-mesenchymal transition, stem cell-like property,

31,32,33 the

and chemoresistance. However, biological

a
o

Number of invaded cells

o

H522

A549

uantify BRD4 protein levels. *P<0.05 vs agomiR-NC. **P<0.05 vs agomiR-612+pCMV. (B—E) The proliferation, apoptosis,
ells treated as described were determined using CCK-8, flow cytometry analysis, and Transwell migration and invasion assays,

functions of miR-612 in NSCLC progression remain largely
unclear. Herein, a series of functional experiments revealed
that miR-612 overexpression inhibited NSCLC cell prolif-
eration, migration, and invasion in vitro, promoted cell apop-
tosis in vitro, and reduced the tumor growth in vivo. These
results demonstrated that miR-612 functions as a tumor-
suppressive miRNA that exerts important regulatory roles
in the occurrence and development of NSCLC, suggesting
miR-612 as a novel therapeutic target for NSCLC.
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2% NSCLC cells. BRD4 is expressed at high levels in NSCLC,

2 and high BRD4 expression exhibits a significant correlation
with histological type, lymph node metastasis, tumor stage,
and differentiation.”* Patients with NSCLC with high BRD4
expression have a poorer prognosis than patients with low
BRD4 expression.”* BRD4 exerts a critical role in negatively
regulating NSCLC cell growth, apoptosis, migration, and
invasion.2*% Here, we demonstrated that miR-612 inhibited
BRD4 expression by directly targeting its 3'-UTR and sub-
sequently repressed the activation of the PI3K/Akt pathway,

resulting in the suppression of gasimmsant phenotypes of

ingly, silencing
Figure 7 miR-612 decreases activation of the PI3K/Akt pathway in H522 and A549 cells
by directly targeting BRD4. Agomir-612 was co-transfected with pPCMV-BRD4 or pCMV
into H522 and A549 cells. Seventy-two hours post-incubation, western blot analysis was
conducted for the quantification of p-PI3K, PI3K, p-Akt, and Akt expression levels.

using miR-
al therapeutic

Regarding the underlying mechanisms, multiple genes,
including malic enzyme 1,8 espin,19 AKT2,%° specificity i d that miR-612 expression
protein,1** and HOXA13,?' have been confirmed as direct SCLC and low expression predicted
targets of miR-612. In the present study, we explored the i ients with NSCLC. Exogenous miR-
exact molecular mechanisms by which miR-612 suppressed 2 expression suppressed NSCLC cell proliferation,
tumor processes in NSCLC. BRD4, a member of the bromo-
domain and extra-terminal domain (BET) family,>* was

invasion, and promoted cell apoptosis
targeting of BRD4 and deactivation of the

demonstrated to be a novel direct target of miR. ) athway. Thus, these observations suggest that
Cc
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Figure 8 miR-612 hinders NSCLC tumor growth in vivo. (A) Representative images of tumor xenografts derived from nude mice implanted with agomiR-612 or agomiR-NC-
transfected H522 cells. (B) Tumor growth curves of the agomiR-612 or agomiR-NC groups. *P<0.05 vs agomiR-NC. (C) The weight of tumor xenografts was determined after all
nude mice were sacrificed 4 weeks post-implantation. *P<0.05 vs agomiR-NC. (D) Tumor xenografts were subjected to RT-qPCR analysis to evaluate miR-612 expression. *P<0.05
vs agomiR-NC. (E) Tumor xenografts were subjected to western blot analysis to determine BRD4, p-PI3K, PI3K, p-Akt, and Akt protein expression levels.
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miR-612 acts as a tumor-suppressive miRNA in NSCLC
and might be a promising target for NSCLC therapy.
However, the sample size of this study was small. In
addition, we did not use antagomiR-612 to silence endo-
genous miR-612 expression and explored the influence of
miR-612 knockdown on malignancy of NSCLC cells. We
will resolve the two limitations in the near future.
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