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microRNAs (miRNAs) have gained more attention due to the biological functions in many cancers, including
non-small cell lung cancer (NSCLC). However, the roles and the mechanism of miR-140-3p in NSCLC
progression remain poorly understood. In this study, the expression levels of miR-140-3p and Janus kinase 1
(JAK1) were measured in NSCLC tissues and cells by quantitative real-time PCR. Cell viability, apoptosis,
migration and invasion were detected by 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl-trtrazolium bromide, ﬂow
cytometry, Western blot or trans-well assay, respectively. Murine xenograft model was conducted to analyze
the anti-tumor effect of miR-140-3p in vivo. Interaction between miR-140-3p and JAK1 was probed by
luciferase reporter activity and Western blot. We found that miR-140-3p expression was down-regulated and
JAK1 expression was increased in NSCLC tissues and cells compared with those in corresponding controls.
Moreover, overexpression of miR-140-3p inhibited cell viability, migration and invasion while promoted cell
apoptosis in NSCLC cells and suppressed NSCLC xenograft tumor growth in vivo. Besides, JAK1 was proved
as a target of miR-140-3p and its restoration reversed miR-140-3p-mediated regulatory effect on progression of
NSCLC. We concluded that miR-140-3p inhibited NSCLC progression by targeting JAK1, providing a novel
avenue for treatment of NSCLC.
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1. Introduction
Non-small cell lung cancer (NSCLC) accounts for
approximately 85% of all lung cancer, which is the
most common tumor malignancy presenting high
incidence and mortality worldwide (Reck and Rabe
2017; Bray et al. 2018). With the advance in understanding biology and management of NSCLC, many
strategies have been exploited in its diagnosis and
treatment (Herbst et al. 2018). However, the 5-year
overall survival of patients with lung cancer is only
approximately 18% (Siegel et al. 2018). Hence, there is
an urgent need for exploring novel biomarkers to
improve the diagnosis, prevention and treatment of
NSCLC.
microRNAs (miRNAs), one class of noncoding
RNAs with 20-24 nucleotides molecules, have essen-

tial roles in progression, diagnosis, prognosis and
therapeutics of lung cancer (Iqbal et al. 2018). Notably,
miRNAs have been regarded as potential biomarkers
for diagnosis and therapy of patients with NSCLC
(Zhou et al. 2017). For example, miR-598 is reported
to regulate cell invasion, migration and epithelialmesenchymal transition in NSCLC cells (Yang et al.
2018). Moreover, miR-185 has been suggested to serve
as promising target of NSCLC treatment by regulating
cell proliferation and invasion (Zhao et al. 2019). Apart
from them, miR-140 may also address proliferation and
cell cycle in NSCLC (Xie et al. 2018). As for miR-1403p, as a mature of miR-140, it has been demonstrated
to be associated with progression of many conditions,
including spinal chordoma, renal cell carcinoma, and
osteoarthritis (Guan et al. 2018; Ntoumou et al. 2017;
Zou et al. 2014). In addition, miR-140-3p is found to
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be ectopic and implicated in proliferation, migration
and invasion in NSCLC cells (Kong et al. 2015).
However, the mechanism of miR-140-3p participating
in progression of NSCLC is largely unknown.
Janus kinase 1 (JAK1), a member of the JAK family, is
widely present in mammalian cells, which has an important
impact on progression of cancers, such as papillary thyroid
cancer, gastric cancer and pancreatic ductal adenocarcinoma (Bi et al. 2019; Su et al. 2018; Yu et al. 2017). More
particularly, JAK1 is reported to be activated and correlated
with poor prognosis of patients with NSCLC (Liu et al.
2017). Notably, bioinformatics analysis predicted that
JAK1 might be a direct target of miR-140-3p. Hence, we
hypothesized that JAK1 might be required for miR-140-3pmediated progression of NSCLC. In the present study, we
measured the expression of miR-140-3p in NSCLC tissues
as well as cells and investigated the effect of miR-140-3p on
cell viability, apoptosis, migration, invasion and tumor
growth in NSCLC in vitro and in vivo. Moreover, we
probed the potential interaction between miR-140-3p and
JAK1 in NSCLC cells.
2. Materials and methods
2.1 Specimens
A total of 32 patients with NSCLC were recruited and
had signed the informed consent in this study. Paired
cancer and adjacent normal tissues were collected and
snap-frozen in liquid nitrogen immediately, followed by
stored at -80°C until RNA extraction. This study was
approved by the Institutional Research Ethics Committee
of Hanchuan City People’s Hospital of Wuhan University.
2.2 Cell culture and transfection
The normal human bronchial epithelium cells (BEAS-2B)
and three NSCLC cell lines, SK-MES-1, A549 and H1299
(ATCC, Manassas, VA, USA), were maintained in DMEM
medium (Gibco, Carlsbad, CA, USA) supplemented with
10% fetal bovine serum (Gibco) and 1% penicillin/streptomycin (Invitrogen, Carlsbad, CA, USA) at 37°C in a
humidiﬁed incubator with 5% CO2 during the study.
JAK1 overexpression plasmid (JAK1) was generated
using the open reading frame of JAK1 and pcDNA
vector. A549 and H1299 cells were transfected with
JAK1 overexpression vector, pcDNA, miR-140-3p
mimic (miR-140-3p), mimic negative control (ctrl),
miR-140-3p inhibitor (anti-miR-140-3p) or inhibitor
negative control (anti-miR-NC) (Genepharma,

Shanghai, China) for 24 h via Lipofectamine 3000
(Invitrogen) according to the manufacturer’s protocol.
2.3 Quantitative real-time PCR (qRT-PCR)
NSCLC tissues or cells were incubated with 600 lL
Trizol reagent (Thermo Fisher, Wilmington, DE, USA)
for total RNA isolation following the manufacturer’s
instructions. The qRT-PCR assay was conducted for
analysis of miR-140-3p and JAK1 expression using
SYBR green (Toyobo, Tokyo, Japan) after the reverse
transcription with TaqMan microRNA or mRNA
Reverse Transcription Kit (Applied Biosystems, Foster
City, CA, USA). The relative expression levels of miR140-3p and JAK1 mRNA were measured by 2-DDCt
method and normalized to U6 or GAPDH level,
respectively. The primers were shown as: miR-140-3p,
(Forward, 50 -ACACTCCAGCTGGGAGGCGGGGCG
CCGCGGGA-30 ; Reverse, 50 -CTCAACTGGTGT
CGTGGA-30 ); U6 (Forward, 50 -GCTTCGGCAGCAC
ATATACTAAAAT-30 ; Reverse, 50 -CGCTTCACGA
ATTTGCGTGTCAT-30 ); JAK1, (Forward, 50 -CTTT
GCCCTGTATGACGAGAAC-30 ; Reverse, 50 -ACCT
CATCCGGTAGTGGAGC-30 ); GAPDH (Forward,
50 -ACAACTTTGGTATCGTGGAAGG-30 ; Reverse,
50 -GCCATCACGCCACAGTTTC-30 ).
2.4 Cell viability assay
3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl-trtrazolium
bromide (MTT) was purchased from Sigma (St. Louis,
MO, USA) and used for cell viability assay. Transfected
A549 and H1299 cells (5000/well) were placed into
96-well plates and cultured for 12, 24, 48 or 72 h. Each
sample was prepared in triplicate. At the indicated time,
10lL MTT (5 mg/mL) was introduced into each well and
incubated for 4 h at 37°C. After the removal of supernatant,
100 lL dimethyl sulfoxide (Sigma) was added to each well
for 10 min. The absorbance at 490 nm was measured using
a microplate reader (Bio-Rad, Hercules, CA, USA).
2.5 Cell apoptosis assay
Cell apoptosis was measured by ﬂow cytometry using
Annexin V-FITC/PI detection kit (Sigma). After the
culture for 48 h, transfected A549 and H1299 cells
were collected and measured using Annexin V-FITC/PI
detection kit (Sigma) according to the manufacturer’s
instructions. The apoptotic cells (Annexin V-FITC
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Figure 1. miR-140-3p level was down-regulated in NSCLC tissues and cells. (A and B) The expression of miR-140-3p was
measured in NSCLC tissues and cells by qRT-PCR. *P\0.05.

positive and PI positive or negative cells) were analyzed through a ﬂow cytometer with CellQuest software (BD Biosciences, Franklin Lakes, NJ, USA).
2.6 Western blot
Total proteins extraction was carried out using RIPA
lysis buffer (Thermo Fisher) and separated by SDSPAGE gel, followed by transferred to polyvinylidene
diﬂuoride membranes (Millipore, Billerica, MA, USA).
The membranes were blocked with 5% non-fat milk
and incubated with primary monoclonal antibodies
against caspase 3 and cleaved caspase-3 (#9662,
1:1000 dilution, Cell Signaling Technology, Danvers,
MA, USA), B-cell lymphoma 2 (Bcl-2) (#4223, 1:1000
dilution, Cell Signaling Technology), JAK1 (#3344,
1:1000 dilution, Cell Signaling Technology) or
GAPDH (#5174, 1:1000 dilution, Cell Signaling
Technology) overnight at 4°C. Subsequently, secondary antibodies with horseradish peroxidase conjugation (#5127, 1:2000 dilution, Cell Signaling
Technology) were interacted with the membranes for 2
h at room temperature. Protein expressions were analyzed by using Image Lab software (Bio-Rad) after the
visualization with enhanced chemiluminescence (GE
Healthcare, Amersham, UK).

(Costar, Corning, NY, USA) with or without Matrigel.
Following the incubation for 24 h, migrated or invasive
cells were ﬁxed with 4% paraformaldehyde (Sigma) for
20 min and stained with 0.5% crystal violet (Sigma),
followed by counted under a microscope (Olympus,
Tokyo, Japan) with 3 random ﬁelds.
2.8 Murine xenograft model
Animal experiment was conducted under the approval
of the Animal Research Committee of Hanchuan City
People’s Hospital of Wuhan University. A549 and
H1299 cells were transfected with the lentiviral vectors
with miR-140-3p (LV-miR-140-3p) or NC (LV-ctrl)
constructed by GeneCopoeia (Rockville, MD, USA).
The nude mice (4-week-old, male) were randomly
grouped as LV-miR-140-3p or LV-ctrl group (n = 7)
through subcutaneous injection with stably transfected
cells (5 9 106/mouse). Tumors were detected every 4
days and the volumes were calculated with the formula:
volume (mm3) = width2 9 length/2. After 28 days
following the inoculation, all mice were killed and
tumor samples were weighted. The collected tumor
tissues were used for measurement of miR-140-3p
abundance by qRT-PCR.
2.9 Luciferase reporter assay

2.7 Trans-well assay
Trans-well assay was conducted to investigate the ability
of cell migration and invasion. For invasion trans-well
assay, the trans-well chamber was precoated with Matrigel (BD, San Jose, CA, USA). Brieﬂy, transfected A549
and H1299 cells (2 9 104 cells/well) in serum-free
DMEM medium were placed into the upper chambers

The binding sites of miR-140-3p and 30 -UTR sequences of JAK1 were predicted by TargetScan Release 7.2
(http://www.targetscan.org/vert_72/). The luciferase
reporter vectors were constructed through inserting 30 UTR of JAK1 containing wild type or mutant seed
sequences of miR-140-3p into pGL3 luciferase reporter
vector (Promega, Madison, WI, USA), named as
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Figure 2. Addition of miR-140-3p inhibited cell viability but promoted apoptosis in NSCLC cells. A549 and H1299 cells
were transfected with miR-140-3p mimic or ctrl for 24 h, and then cell viability (A and B), apoptosis (C and D) and
apoptosis-related protein expression (E and F) were measured by MTT, ﬂow cytometry or Western blot, respectively.
*P\0.05.

JAK1-WT or JAK1-MUT, respectively. A549 and
H1299 cells were co-transfected with 50 ng of wild
type or mutant luciferase reporter vectors, 10 ng of

Renilla luciferase vector and 50 nM miR-140-3p
mimic, anti-miR-140-3p or corresponding control
using Lipofectamine 3000. Luciferase Assay Kit
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Figure 3. Overexpression of miR-140-3p suppressed cell migration and invasion in NSCLC cells. (A and B) The effect of
miR-140-3p overexpression on cell migration and invasion was evaluated in A549 and H1299 cells transfected with miR140-3p mimic or ctrl by trans-well assay. *P\0.05.

(Promega) was used for luciferase activity analysis
after the transfection for 48 h.
2.10 Statistical analysis
GraphPad Prism 7.0 (GraphPad Software, San Diego,
CA, USA) was used for statistical analysis. Data were
expressed as the mean ± standard deviation (S.D.). Student’s t test or ANOVA followed by Dunnett’s test was
performed for difference analysis. The statistically signiﬁcance was considered when *P\0.05 in all graphs.
3. Results
3.1 miR-140-3p expression is reduced in NSCLC
tissues and cells
To probe the possible role of miR-140-3p in NSCLC
progression, the abundance of miR-140-3p was measured in NSCLC tissues from 32 patients and cells.
Compared with that in normal tissues, the expression of
miR-140-3p was signiﬁcantly decreased in NSCLC

tissues (ﬁgure 1A). Similarly, a great loss of miR-1403p level was observed in three NSCLC cells compared with that in BEAS-2B cells (ﬁgure 1B). Scientiﬁcally, A549 and H1299 cells with lower miR140-3p abundance were used for further experiments
in vitro. These data suggested that low expression of
miR-140-3p might be associated with NSCLC
development.
3.2 miR-140-3p inhibits progression of NSCLC
cells
To determine the biological role of miR-140-3p in
NSCLC development, A549 and H1299 cells were
transfected with miR-140-3p mimic or ctrl. The transfection efﬁcacy was conﬁrmed with increased level of
miR-140-3p in the two cell lines with transfection of
miR-140-3p mimic compared with that in ctrl group
(supplementary ﬁgure 1). MTT assay displayed that
cell viability was remarkably impaired in A549 and
H1299 cells transfected with miR-140-3p mimic compared with that in ctrl group (ﬁgure 2A and B).
Moreover, data of the ﬂow cytometry revealed that
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Figure 4. Introduction of miR-140-3p decreased NSCLC xenograft tumor growth. A549 and H1299 cells were transduced
with LV-miR-140-3p or LV-ctrl and then subcutaneously injected into nude mice. (A) The tumor volume was measured every
4 days and (B) tumor weight and (C) miR-140-3p level were detected at the ending point in A549 xenograft model.
(D) Tumor volume, (E) weight and (F) miR-140-3p expression were measured in H1299 xenograft model. *P\0.05.

transfection of miR-140-3p mimic obviously enhanced
apoptotic rate in A549 and H1299 cells (ﬁgure 2C and
D). Besides, the levels of apoptosis-related proteins
were detected in A549 and H1299 cells after transfection. Western blot assay demonstrated that miR-1403p mimic led to increase of cleaved caspase-3 and
reduction of Bcl-2 protein in A549 and H1299 cells
compared with ctrl group, but the total caspase 3
expression was not changed (ﬁgure 2E and F). Moreover, the effect of miR-140-3p on migration and
invasion was also investigated by trans-well assay.
Results exhibited that addition of miR-140-3p limited
the migrated and invasive ability of A549 and H1299
cells (ﬁgure 3A and B). Collectively, overexpression of
miR-140-3p exhibited an anti-cancer role in NSCLC
cells.
3.3 miR-140-3p impedes NSCLC xenograft tumor
growth in vivo
To further validate the anti-tumor effect of miR-140-3p
on NSCLC, A549 and H1299 xenograft models were
conducted in nude mice. As expected, the volume of
A549 xenograft tumor was effectively impaired in
overexpression of miR-140-3p group compared with

that in ctrl group at 28 days after the inoculation (ﬁgure 4A). Moreover, the tumor weight derived from
miR-140-3p mimic-treated A549 cells was especially
lower than that in ctrl group (ﬁgure 4B). Besides, the
expression of miR-140-3p was measured in tumor tissues and qRT-PCR assay exhibited high expression of
miR-140-3p in miR-140-3p group compared with that
in ctrl group in A549 xenograft model (ﬁgure 4C).
Similarly, increased miR-140-3p also decreased the
volume and weight of H1299 xenograft tumor (ﬁgure 4D–F). These results indicated the anti-tumor role
of miR-140-3p in NSCLC in vivo.
3.4 JAK1 is a direct target of miR-140-3p
in NSCLC cells
To explore the underlying mechanism allows miR-1403p participating in NSCLC progression, the promising
targets were explored by TargetScan Release 7.2. By
detecting the ﬁve promising targets with conserved
sites of miR-140-3p, results showed that JAK1
expression was highest in A549 cells (supplementary
ﬁgure 2). Hence, we selected it for further experiments.
Bioinformatics analysis displayed the potential binding
sites of miR-140-3p and 30 -UTR sequences of JAK1
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Figure 5. JAK1 was a direct target of miR-140-3p in NSCLC cells. (A) The potential binding sites of miR-140-3p and
JAK1. (B–E) The luciferase activity was measured in A549 and H1299 cells co-transfected with JAK1-WT or JAK1-MUT
and miR-140-3p, ctrl, anti-miR-140-3p or anti-miR-NC. (F and G) The effect of miR-140-3p on JAK1 protein abundance
was evaluated in A549 and H1299 cells transfected with miR-140-3p, anti-miR-140-3p or their corresponding control by
Western blot. *P\0.05.

(ﬁgure 5A). To validate this prediction, we construct
the JAK1-WT or JAK1-MUT luciferase reporter vector
and detected the luciferase activity. Results showed that
luciferase activity was markedly limited by

overexpression of miR-140-3p and enhanced by
knockdown of miR-140-3p in A549 and H1299 cells,
whereas it was shown little change with respect to
JAK1-MUT (ﬁgure 5B–E). Moreover, the effect of
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Figure 6. JAK1 was required for miR-140-3p-mediated progression in NSCLC cells. A549 and H1299 cells were
transfected with miR-140-3p mimic and JAK1 overexpression vector or pcDNA vector for 24 h. (A and B) The abundances
of JAK1 protein were measured in A549 and H1299 cells by Western blot. Cell apoptosis (C–E), viability (F and G),
migration and invasion (H and I) were measured in transfected A549 and H1299 cells via Western blot, ﬂow cytometry, MTT
or trans-well assay, respectively. *P\0.05.

miR-140-3p on JAK1 protein level was evaluated in
A549 and H1299 cells. The results of Western blot
experiment displayed that the abundance of JAK1
protein was greatly down-regulated by addition of
miR-140-3p while up-regulated via absence of miR140-3p in A549 and H1299 cells compared with that in
their corresponding control, respectively (ﬁgure 5F and
G). Furthermore, qRT-PCR data displayed that the
expression of JAK1 mRNA level was signiﬁcantly
increased in NSCLC tissues and cell lines (supplementary ﬁgure 3A and 3B). In addition, the level of
JAK1 mRNA was markedly decreased in xenograft
tissues of LV-miR-140-3p group compared with that in
LV-ctrl group (supplementary ﬁgure 3C). Besides,
there was a negative correlation between the abundance
of JAK1 and miR-140-3p in NSCLC tissues (supplementary ﬁgure 3D). These ﬁndings revealed that miR-

140-3p could negatively regulate JAK1 in NSCLC by
targeting its 30 -UTR.
3.5 JAK1 reverses the effect of miR-140-3p on cell
apoptosis, viability, migration and invasion
in NSCLC cells
To explore whether miR-140-3p-mediated progression
of NSCLC was modulated by JAK1, A549 and H1299
cells were transfected with miR-140-3p and JAK1
overexpression vector or empty vector. Unsurprisingly,
transfection efﬁcacy was revealed by which introduction of JAK1 overexpression vector rescued the abundance of JAK1 protein in miR-140-3p-transfected
A549 and H1299 cells (ﬁgure 6A and B). Moreover,
the effect of JAK1 on miR-140-3p-mediated apoptosis,

miR-140-3p inhibits progression of NSCLC

viability, migration and invasion was analyzed in A549
and H1299 cells. The data of Western blot and ﬂow
cytometry revealed that restoration of JAK1 overturned
the promoting effect of miR-140-3p on cell apoptosis,
uncovered by increase of Bcl-2 and reduction of
cleaved caspase-3 and apoptotic rate in A549 and
H1299 cells (ﬁgure 6C–E). Meanwhile, overexpression
of JAK1 ablated the inhibitory effect of miR-140-3p on
viability of A549 and H1299 cells (ﬁgure 6F and G).
Besides, trans-well analysis revealed that JAK1 also
weakened miR-140-3p-mediated suppression of cell
migration and invasion in A549 and H1299 cells (ﬁgure 6H and I). These data displayed that miR-140-3p
inhibited NSCLC progression by decreasing JAK1.
4. Discussion
Uncovering the mechanisms of the processes may
provide novel avenues for NSCLC treatment. miRNAs
have been reported to be associated with therapy of
NSCLC by regulating pathogenesis, such as viability,
proliferation, apoptosis, migration and invasion (Lu
et al. 2018). In this study, we found that miR-140-3p
expression was impaired and ﬁrst provided that miR140-3p inhibited cell viability, migration and invasion
while induced apoptosis by targeting JAK1 in NSCLC
cells.
The available evidence indicated that miRNAs,
such as miR-1290, miR-106b-5p and miR-484, might
play pivotal roles in development of NSCLC (Jin
et al. 2018; Li et al. 2017; Wei et al. 2017). In the
present study, we found that miR-140-3p level was
down-regulated in NSCLC tissues and cells, which is
also in agreement with previous studies (Dong et al.
2016; Kong et al. 2015). This indicated that miR-1403p might play an important role in NSCLC development. To explore the biological function of miR-1403p, NSCLC cells were transfected with miR-140-3p or
ctrl. After the transfection, we found that addition of
miR-140-3p induced pro-apoptotic protein cleaved
caspase-3 expression and impaired anti-apoptotic
protein Bcl-2 level, suggesting that miR-140-3p suppressed cell apoptosis in NSCLC cells. Moreover,
MTT and trans-well assays showed that miR-140-3p
repressed cell viability, migration and invasion in
NSCLC cells, which is in consistent with several such
efforts that indicated miR-140-3p as tumor suppressor
in NSCLC (Dong et al. 2016; Kong et al. 2015). All
these data indicated that miR-140-3p inhibited progression of NSCLC cells in vitro. To better understanding the regulatory effect of miRNAs in NSCLC,
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preclinical study was needed by murine xenograft
model (He et al. 2018; Jiang et al. 2018). Hence, to
further investigate the anti-tumor effect of miR-1403p, we measured the role of miR-140-3p in tumor
growth in vivo. Consistent with data in vitro, miR140-3p overexpression inhibited tumor growth,
uncovered by reduction of tumor size and weight.
Collectively, miR-140-3p could suppress NSCLC
progression in vitro and in vivo, while its mechanism
remains largely unknown.
The functional miRNAs were afforded by regulating
target genes and proteins in varying cancers (Bartel
2009). Hence, one promising target is expected for
better understanding the mechanism in NSCLC. A
number of investigators have reported many targets of
miR-140-3p in varying conditions. For instance,
emerging evidence suggested that miR-140-3p played a
key role in peripheral artery disease by targeting
C-Myb and Bcl-2 (Zhu et al. 2018). Moreover, miR140-3p might regulate osteoblast differentiation
through mediating wingless/integrated 3a and transforming growth factor beta 3 in MC3T3-E1 cells
(Fushimi et al. 2018). Besides, ATPase 6 accessory
protein 2 was negatively regulated by miR-140-3p,
which was reported to be related with cell proliferation,
migration and invasion in NSCLC cells (Kong et al.
2015). Additionally, miR-140-3p also could decrease
cell growth and invasion by targeting ATP8A1 in
NSCLC (Dong et al. 2016). Interestingly, there was no
direct evidence in support of JAK1 as a target of miR140-3p. In this study, we probed and validated the
interaction between miR-140-3p and JAK1 by bioinformatics analysis and luciferase activity in NSCLC
cells. JAK1 has been reported to promote cell proliferation and invasion in NSCLC cells (Chen et al.
2018). Moreover, inhibition of JAK1 blocked cell
growth of NSCLC cells through regulating phosphatidyl inositol-3-kinase /mammalian target of the
rapamycin pathway (Liu et al. 2011). These two reports
suggested the carcinogenic role of JAK1 in NSCLC.
Therefore, we further explored the potential effect of
JAK1 on miR-140-3p-mediated progression of
NSCLC. Results showed that introduction of JAK1
reversed the anti-tumor effect of miR-140-3p, supporting JAK1 as an oncogene, which also indicated that
miR-140-3p inhibited NSCLC progression by targeting
JAK1. However, the clinical signiﬁcance of miR-1403p was not investigated in the present study. Hence, the
association between miR-140-3p and clinical factors of
patients should be explored in further study. Moreover,
the potential signaling pathway should be explored in
future.
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In conclusion, miR-140-3p expression was downregulated in NSCLC tissues and cells. Overexpression
of miR-140-3p inhibited cell viability, migration and
invasion, but improved apoptosis in NSCLC cells.
Moreover, miR-140-3p attenuated NSCLC xenograft
tumor growth in vivo. Besides, JAK1 was indicated as
a target of miR-140-3p and its restoration overturned
the regulatory effect of miR-140-3p on development of
NSCLC. Collectively, miR-140-3p impeded NSCLC
progression possibly by targeting JAK1, indicating a
novel avenue for therapeutics of NSCLC.
Ethics approval and consent to participate All patients had
signed the informed consent and none of patients had undergone
radiotherapy or chemotherapy. This study was approved by the
Institutional Research Ethics Committee of Hanchuan City
People’s Hospital of Wuhan University. Every experiment was
conducted using minimize animals (n = 7 per group) under the
approval of the Animal Research Committee of Hanchuan City
People’s Hospital of Wuhan University.
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