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Abstract: The aim of this study is to elucidate whether and how miR-107 participates in the modulation of paclitaxel
sensitivity in non small cell lung cancer (NSCLC). By qRT-PCR, we found that miR-107 is significantly down-regulated
in paclitaxel-resistant A549/Taxol cells compared with corresponding paclitaxel-sensitive counterparts. Overexpres-
sion of miR-107 suppresses paclitaxel resistance of A549/Taxol cells through directly inhibiting Bcl-w. Overexpres-
sion of miR-107 promotes apoptosis and inhibits proliferation and mobility of A549/Taxol cells under treatment with
paclitaxel in vitro. Moreover, miR-107 inhibits in vivo paclitaxel resistance in xenograft model. MiR-107/Bcl-w axis
regulates paclitaxel chemoresistance through PI3K-Akt pathway. Our results suggest that up-regulation of miR-107
resensitizes paclitaxel-resistant NSCLC cells by targeting Bcl-w, which reveals a potential mechanism of miR-107 in

reversing drug resistance.
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Introduction

Non small cell lung cancer (NSCLC), which rep-
resents approximately 80% of all primary lung
cancer, is regarded as a leading reason of can-
cer-associated mortalities around the world [1].
Although a great number of therapeutic meth-
ods were extensively explored in clinical appli-
cation, it has been verified that systemic che-
motherapy can provide promising improvement
in both survival rate and life quality for NSCLC
patients [2]. Currently, paclitaxel has become
an integral part of several commonly used che-
motherapy regimens in NSCLC.

Paclitaxel (Taxol), a microtubule-stabilizing ag-
ent applied as a first-line chemotherapy drug in
clinical oncology, was isolated and extracted
from Taxusbrevifolia and originally reported as
an anti-cancer agent in 1971 [3]. Paclitaxel
could regulate cell cycle via blocking cells in
late G2 or M phases [4] and directly induce DNA
damage and cell apoptosis [5, 6]. However, the
therapeutic efficiency of paclitaxel is increas-

ingly getting worse for cancers due to chemo-
therapy drugs resistance. Therefore, in order to
improve chemotherapeutic efficacy of paclitax-
el, it is urgent for us to explore the underlying
mechanisms of its function and develop effec-
tive chemotherapeutic strategies to overcome
the paclitaxel resistance of NSCLC.

MicroRNAs (miRNAs), 18-22 nucleotides in
length, are a series of small, single stranded,
highly conserved, non-coding RNAs. Through
binding with 3’-untranslated region (3’-UTR) of
their target mRNAs, miRNAs can modulate
expression of downstream genes [7, 8]. In addi-
tion to participation in several biological pro-
cesses, such as cell-cycle regulation [9] and
cell differentiation [10], miRNAs were confirmed
to be associated with a number of human can-
cers [11-13]. Increasing evidence also indicated
that several miRNAs might be involved in regu-
lating the sensitivity of cancer cells to chemo-
therapeutic compounds [14, 15]. For example,
Cai et al. revealed that overexpression of miR-
205 could inhibit cell proliferation and enhance
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the sensitivity of breast cancer cells to docetax-
el [16]. However, the miR-107 expression and
its biological functions in paclitaxel resistance
of NSCLC have been rarely reported.

BCL2-like 2 (Bcl-w), a member of BCL2 family,
serves as an anti-apoptotic factor by promoting
cell proliferation and suppressing cell apopto-
sis [17, 18]. Recent articles have suggested
that dysregulated expression of Bcl-w is signifi-
cantly correlated to various types of cancer,
such as breast cancer [19], colorectal cancer
[20] and lung cancer [21].

In this study, we first aimed to explore the
expression of miR-107 and its biological func-
tions in NSCLC. The further investigations were
performed to verify whether Bcl-w was a direct
target of miR-107 and miR-107 could regulate
sensitivity of NSCLC cell lines to paclitaxel.
Finally, we hypothesized that miR-107 might
participate in regulating NSCLC sensitivity to
paclitaxel by regulating Bcl-w.

Materials and methods
Cell lines and animals

The human NSCLC cell line (A549) and HEK
293T cell line were purchased from the Cell
Bank of Chinese Academy of Sciences (Shang-
hai, China), and maintained in RPMI 1640
medium supplemented with 10% heat-inacti-
vated fetal bovine serum (FBS; Invitrogen,
Carlsbad, CA), 100 U/ml of penicillin G sodium,
and 100 pg/ml streptomycin sulfate (Sigma-
Aldrich, Shanghai, China) at 37°C in a humidi-
fied air atmosphere containing 5% CO,,.

Male BALB/C nude mice of 2-4 weeks old, 19 +
1 g in weight, were purchased from Shanghai
Laboratory Animal Center (SLAC, Shanghai,
China) and housed five per cage under specific
pathogen-free conditions. All animal experi-
ments were carried out following the Guide for
the Care and Use of Laboratory Animals (NIH
publication No. 86-23, revised in 1985) and
were approved by the Animal Care and Use
Committee of Changhai Hospital.

Establishment of paclitaxel-resistant cell lines

For the establishment of paclitaxel-resistant
cell subline A549/Taxol, parental cells A549 in
the logarithmic growth phase were collected,
digested with 0.25% trypsin and centrifuged,
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and then a cell suspension (1 x 10° cells/L)
was obtained. Then, 10 mL cell suspension was
seeded to a culture bottle and cultivated for 24
h in culture medium with a low concentration of
2 nM paclitaxel (Sigma-Aldrich). Then, cells
were collected and re-inoculated in a 10-ml cul-
ture flask in culture medium containing an
increased concentration. This protocol was
repeated until the cells showed stable prolifera-
tion in a culture medium with 24 nM paclitaxel.
Cells were further cultured in drug-free medium
for one week before follow-up experiments. The
level of paclitaxel resistance was investigated
using the 3-(4,5-dimethyl-2-thiazolyl)-2,5-di-
phenyl-2H-tetrazolium bromide (MTT) assay.

Paclitaxel sensitivity MTT assay

Briefly, cells were seeded to the wells of a
96-well plate (1 x 10% cells per well) and allowed
to adhere. After 24 h incubation, the media was
replaced with fresh media and the cells were
treated with various doses (0, 2, 4, 8, 12, 24,
36, 48 nM) of paclitaxel for another 24 h. 20 pl
of MTT (Sigma Chemicals, St. Louis, MO, USA; 5
mg/ml in PBS) was added to each well, and the
cells were cultured for an additional 4 h. Then,
liquid was removed from the plate and 150 uL
of DMSO was added to each well and incubated
in darkness at room temperature for 2 h. The
optical density (OD) value was measured at
490 nm using an ELISA reader (MultiskanEX,
Lab systems, Helsinki, Finland). Paclitaxel sen-
sitivity was determined using the IC,  value
(paclitaxel concentration causing 50% de-
crease in absorbance compared with the con-
trol).

Lentivirus construction and transfection

To generate miR-107 and Bcl-w overexpression
stable transfectants, A549/Taxol cells were
transfected with lentiviral expressing vectors.
The plasmid construction and lentivirus pack-
age were performed commercially (Genechem
Co. Ltd., Shanghai, China). Viruses packaging
was performed in HEK293T cells after the
co-transfection of pGC-GFP-miR-107 vector or
pGC-GFP-Bcl-w vector with the packaging plas-
mid pHelper 1.0 Vector and the envelope plas-
mid pHelper 2.0 vector through Lipofectamine
2000 (Invitrogen, Camarillo, CA, USA). Cells
were transfected with lentivirus at 50% conflu-
ency. After 7 days of transfection, stable clones
were selected with GFP by flow cytometry and
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Table 1. The sequences of primers

Gene name Primer sequences

miR-107 RT

Forward 5’-AGCAGCATTGTACAGGG-3’
Reverse 5-GTGCAGGGTCCGAGGT-3’
Bel-w Forward 5’-CACCCAGGTCTCCGATGAAC-3’
Reverse 5’-TTGTTGACACTCTCAGCACAC-3’
ue RT 5’-AACGCTTCACGAATTTGCGT-3’
Forward 5’-CTCGCTTCGGCAGCACA-3’
Reverse 5’-AACGCTTCACGAATTTGCGT-3’
GAPDH Forward 5’-CGAGATCCCTCCAAAATCAA-3’
Reverse 5’-TTCACACCCATGACGAACAT-3’

5’-GTCGTATCCAGTGCAGGGTCCGAG-
GTATTCGCACTGGATACGACTGATAG-3’

cultured for further analysis. An empty pGC-
GFP-NC-LV vector was used as a negative
reference.

Dual-luciferase reporter assay

The putative binding sites for miR-107 within
the 3-UTR of Bcl-w were identified through
using the Targetscan algorithm (http:www.tar-
getscan.org) [22]. The miR-107 binding sites
from 3’UTR Bcl-w or mutant 3’UTR was cloned
into the pGL3-report luciferase vector (Sigma-
Aldrich). 100 nM miR-107 mimics or control
miRNA was co-transfected with 0.1 ug of the
pGL3-3’'UTR wildtype or mutant plasmid DNAs
into HEK 293T cells in 96-well plates using
Lipofectamine 2000. Cells were collected 24 h
after transfection and analyzed using the Dual
Luciferase Reporter Assay System (Promega,
Madison, WI), and the relative luciferase activi-
ty was normalized to the activity of Renilla
luciferase.

Quantitative real-time reverse transcriptase-
polymerase chain reaction (QRT-PCR)

Total RNA was extracted from cultured cell lines
through TRIzol® (Life Technologies, Carlsbad,
CA, USA) according to manufacturer’s ins-
tructions. The cDNA was synthesized using
PrimeScript RT reagent Kit (Epicentre, Madison,
WI, USA) or the miScript Reverse Transcription
Kit (Qiagen) and was subsequently amplified by
PCR using a SYBR Green mix (Takara, Tokyo,
Japan) on an ABI7500 Real-Time PCR System
(Applied Biosystems, CA, USA). U6 small RNA
and glyceraldehyde-3-phosphate dehydroge-
nase (GAPDH) served as an internal control for
normalization and quantification of miR-107
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and Bcl-w mRNA expression, respectively. The
relative gene expression level (amount of target
normalized to the endogenous control gene)
was calculated using the 222°t method. The
threshold cycle (Ct) was defined as the fraction-
al cycle number at which the fluorescence
passed the fixed threshold. The primers used in
this study were listed in Table 1.

Western blot analysis

Cell lysates were collected according to routine
procedures. The protein amount was investi-
gated using the bovine serum albumin (BSA) kit
(Beyotime, Shanghai, China). Proteins samples
were separated on 10% sodium dodecyl sul-
fate-polyacrylamide gel electrophoresis (SDS-
PAGE), and then transferred to polyvinylidene
difluoride (PVDF) membranes (Roche, Switzer-
land). The membranes were blocked overnight
in 5% skimmed milk in Tris-buffered saline with
Tween®-20 (TBST). After incubation with spe-
cific primary antibodies overnight at 4°C, mem-
branes were further incubated for 1 hour with
horseradish peroxidase-conjugated secondary
antibodies. After applying electrochemilumi-
nescent (ECL)-Plus detection reagents (Santa
Cruz, CA, USA), the protein bands were quanti-
fied by densitometry using the Image J software
(http://rsb.info.nih.gov/ij). GAPDH was applied
as an internal control for relative quantifica-
tion.

Flow cytometry-based apoptosis analysis

Apoptosis analysis was conducted using a
BioVision Annexin V-FITC reagent kit (Sigma-
Aldrich; St. Louis, MO, USA) and flow cytometry.
Cells were seeded onto 6-well plates, and then
400 pL 1 x binding buffer, 5 yL Annexin V-FITC
and 5 pL propidium iodide (Pl) were added.
Cells were treated with 8 nM paclitaxel for 48 h
to induce apoptosis. Cells were incubated for
5-15 min after mixing, and flow cytometry car-
ried out within an hour.

Caspase-3 activity assay

The activity of caspase-3, a key executor of cell
apoptosis, was investigated through a cas-
pase-3 colorimetric protease assay kit (Thermo
Fisher Scientific, Waltham, MA, USA). After
treatment with 8 nM paclitaxel for 48 h, 1 x 10°
cells were lysed, and the supernatant was col-
lected after centrifugation. 40 pL protein of cell
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Figure 1. MiR-107 is down-regulated in paclitaxel-
resistant NSCLC cells. Analysis of miR-107 expres-
sion levels was performed by qRT-PCR. U6 was used
as the endogenous control. Data are presented as
means + SDs, and *P<0.05 was considered to be
statistically significant.

lysate per sample was added to 50 L of reac-
tion buffer with 5 yL of N-acetyl-Asp-Glu-Val-
Asp-pNA substrate and incubated at 37°C for 2
h. The reaction was measured at 405 nm for
absorbance.

Wound-healing assay

Upon reaching confluency, cell monolayers
were wounded by dragging a 1 ml pipette tip
across the cells and then cells were washed to
remove cell debris and allowed to migrate for
24 h after treatment with 8 nM paclitaxel.
Images were taken at O and 24 h after wound-
ing using a DMI 6000 inverted microscope.

Tumor xenograft model

Cells were suspended in serum-free medium,
mixed with Matrigel (BD Biosciences) and
injected subcutaneously into a single side of
the posterior flank of each anesthetized nude
mouse. When the mice developed palpable
tumors, they were randomly divided into the fol-
lowing four treatment groups (n=5 animals per
group): (1) A549; (2) A549/Taxol; (3) A549/
Taxol + lenti_miR-107; and (4) A549/Taxol +
lenti_miR-107 + lenti_Bcl-w. 8 nM paclitaxel
was intraperitoneally injected once a week for
4 weeks. Tumor volumes, measured by a single
individual with a digital caliper every three days,
were calculated using the formula: 1/2 x length
x width?. Four weeks after implantation, all of
the mice were sacrificed and the tumors were
extracted and weighted.
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Statistical analysis

Continuous data were presented with the mean
+ standard deviation (SD) and a two-tail,
unpaired Student’s t-test was used to compare
the statistical difference between two groups.
The value of P<0.05 were considered statisti-
cally significant. SPSS 17.0 software (SPSS,
Chicago, IL, USA) and GraphPad Prism (Gra-
phPad Software Inc., San Diego, USA) was
employed to analyze all data.

Results

MiR-107 is down-regulated in paclitaxel-resis-
tant NSCLC cells

As first step of the study, we conducted qRT-
PCR analysis to investigate the expression of
miR-107 in A549/Taxol and A549 cell lines. As
shown in Figure 1, miR-107 expression were
significantly suppressed in A549/Taxol cells in
comparison to A549 cells (P<0.05), which sug-
gested that the down-regulation of miR-107
might serve an important role in suppressing
the sensitivity of NSCLC cells to treatment with
paclitaxel.

Bcl-w is a target directly inhibited by miR-107
in paclitaxel-resistant NSCLC cells

MiRNAs modulates various biological functions
through down-regulating expression of down-
stream targets. We predicted the putative tar-
get genes of miR-107 in human cells using the
tool TargetScan database (www.targetscan.
org). Among hundreds of the predicted candi-
dates, Bcl-w was of interest in the present study
due to its complementary structure with miRNA-
107 (Figure 2A). Through performing dual-lucif-
erase reporter assay, as expected, we uncov-
ered that the relative luciferase activities were
remarkably reduced in HEK 293T cells tra-
nsfected with Bcl-w WT-3'UTR/miR-107 mim-
ics compared with those transfected with
Bcel-w WT-3’'UTR/control miRNA (P<0.05, Figure
2B).

Furthermore, in order to up-regulate expression
of miR-107 in A549/Taxol cells, which exhibited
low levels of miR-107, we transfected lenti_miR-
107, which remarkably increased miR-107 level
(Data not shown). We observed that transfec-
tion of lenti_miR-107 could significantly inhibit
Bcl-w expression at both the mRNA and protein
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Figure 2. Bcl-w is a target of miR-107. (A) The miR-107 binding sites in the Bcl-w 3’UTR predicted by bioinformatics
analysis. (B) Luciferase activities in HEK293T cells were measured by Dual-luciferase reporter assay. gRT-PCR (C)
and western blot (D) showing Bcl-w mRNA and protein expression levels in A549/Taxol cells with miR-107 overex-
pression. GAPDH was used as the endogenous control. Data are presented as means + SDs, and *P<0.05 was

considered to be statistically significant.
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Figure 3. MiR-107 overexpression promotes paclitaxel sensitivity of A549/Taxol cells. The cell viability (A) was deter-
mined by MTT assay at 0, 2, 4, 8, 16, 32, 64 nM paclitaxel, and IC_, values (B) were subsequently calculated. Data
are presented as means * SDs, and *P<0.05 was considered to be statistically significant.

levels in A549/Taxol cells (all P<0.05, Figure
2C, 2D).

MiR-107 promotes paclitaxel sensitivity of
paclitaxel-resistant NSCLC cells

The levels of paclitaxel resistance of A549 and

A549/Taxol cells to various concentrations of
paclitaxel (O, 2, 4, 8, 16, 32, 64 nM) were inves-
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tigated by MTT assay (Figure 3A), and IC_ val-
ues were subsequently calculated. As shown in
Figure 3B, the IC,, value of paclitaxel in A549/
Taxol cells (42.5 nM) was greatly higher com-
pared with that of their parental A549 cells
(10 nM) (P<0.05), and overexpression of miR-
107 significantly reduced the IC value of pacli-
taxel in Ab49/Taxol cells (9 nM) (P<0.05).
However, co-transfection of lenti_Bcl-w could
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Figure 5. MiR-107 overexpression inhibits paclitaxel resistance in vivo. A. Tumor volume was measured and calcu-
lated every three days. B. Tumor weight was measured after four weeks of implantation. C. Representative pictures
of xenograft tumors in four groups. Data are presented as means + SDs, and *P<0.05 was considered to be statisti-

cally significant.

hances the sensitivity of A549/Taxol cells to
paclitaxel through inhibiting Bcl-w.

MiR-107 promotes apoptosis and inhibits
mobility of paclitaxel-resistant NSCLC cells in
treatment with paclitaxel in vitro

On the basis of the MTT assay, the apoptotic
rate to paclitaxel of A549/Taxol and A549 cells
were determined through flow cytometer. As
shown in Figure 4A, the apoptotic rate to pacli-
taxel of A549/Taxol cells was significantly inhib-
ited than that of their parental A549 cells
(P<0.05), and overexpression of miR-107 obvi-
ously promoted the apoptosis of A549/Taxol
cells to paclitaxel (P<0.05). In addition, co-
transfection of lenti_Bcl-w could reverse the
relatively high apoptotic rate to paclitaxel of
A549/Taxol cells transfected with lenti_miR-
107. Remarkably increased caspase-3 activity
to paclitaxel was also observed in A549/Taxol
cells transfected with lenti_miR-107 (Figure
4B).

Wound healing assay was conducted to assess
the cell mobility to paclitaxel of A549/Taxol and
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A549 cells. As illustrated in Figure 4C, the cell
mobility to paclitaxel of A549/Taxol cells was
not remarkably suppressed than that of their
parental A549 cells (P<0.05), and overexp-
ression of miR-107 significantly inhibited the
cell mobility to paclitaxel of A549/Taxol cells
(P<0.05). Besides, co-transfection of lenti_
Bcl-w could reverse the restrained cell mobility
to paclitaxel of Ab49/Taxol cells transfected
with lenti_miR-107.

MIiR-107 inhibits paclitaxel resistance in vivo

On the basis of suppressive role of miR-107 to
paclitaxel resistance, in order to further verify
our findings in vivo, we investigated the effects
of miR-107 on tumor growth received paclitaxel
in nude mice. The combination of miR-107
overexpression and paclitaxel treatment result-
ed in a significant decrease of tumor growth. As
shown in Figure 5A-C, the average tumor vol-
ume and weight were remarkably down-regulat-
ed in the group of miR-107 overexpression
received paclitaxel compared to other groups
(all P<0.05). Accordingly, these findings reve-
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aled that miR-107 could inhibit paclitaxel resis-
tance in vivo.

MiR-107/Bcl-w axis regulates paclitaxel che-
moresistance through PI3K-Akt pathway

We further explored the molecular mechanisms
underlying miR-107/Bcl-w axis-regulated pacli-
taxel chemoresistance. Aberrant activation of
PI3K-Akt pathway and genetic alterations of its
components lead to tumorigenesis. We found
that the levels of p-Akt and p-GSK-3[3 were sig-
nificantly decreased in miR-107-overexpressing
A549/Taxol cells, whereas overexpression of
Bcl-w obviously restored these effects (all
P<0.05, Figure 6). Based on these data, we
suggested that miR-107/Bcl-w axis regulates
paclitaxel chemoresistance through PI3K-Akt
pathway.

Discussion

NSCLC has become an increasingly prevalent
malignancy worldwide. The combination of
local radiotherapy/chemotherapy and surgery
is regarded as one of the effective treatment
approaches for NSCLC patients to make the
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Figure 6. MiR-107/Bcl-w axis regulates paclitaxel
chemoresistance through PI3K-Akt pathway. Lev-
els of p-Akt and p-GSK3p in cell lysates were ana-
lyzed by western blotting using GAPDH as a loading
control. Data are presented as means + SDs, and
*P<0.05 was considered to be statistically signifi-
cant.

unresectable tumors can be removed, and over
the past decade, a wide variety of new chemo-
therapeutic agents have become available for
the treatment of NSCLC, including paclitaxel
and cisplatin [23]. However, chemoresistance
still remains as one of the most leading obsta-
cles to the successful therapeutic outcomes
[24]. A large body of evidence revealed that the
underlying mechanisms responsible for chemo-
resistance are likely to be multifaceted and
extremely intricate, such as up-regulated DNA
damage repair, inhibition of apoptosis and dys-
regulated metabolism of drugs.

Current studies suggest that miRNAs play a
critical role in regulating the sensitivity of can-
cer cells to a great number of chemotherapeu-
tic agents, including 5-FU (5-fluorouracil) [25,
26], doxorubicin [27], and temozolomide [28]
through post-transcriptionally regulating the
expression of target proteins, such as drug
transporters, drug targets, or apoptosis-associ-
ated components. Articles also revealed the
role of multiple miRNAs in regulating sensitivi-
ties of NSCLC cells to the treatment of pacli-
taxel, including miR-135a [29], miR-337-3p
[30] and miR-7 [31]. Abhisek Chatterjee et al.
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suggested revealed up-regulation of miR-16
prompted paclitaxel-induced apoptotic cell
death via suppressing anti-apoptotic protein
Bcl-2 [32].

MiR-107, a member of the miR-15/107 super-
family located on 10th chromosome, is aber-
rantly expressed in multiple solid tumors,
including NSCLC, and its potential function has
also been partly investigated. For example, the
article of Yukari Takahashi et al. revealed that
miR-107 induces cell cycle G1 arrest and sup-
presses invasion via directly modulating cyclin
dependent kinase 6 (CDK®6), thus suppressing
tumor progression in NSCLC cells [33]. However,
there is limited functional evidence of miR-107
in chemoresistance of NSCLC. In this study, by
evaluating the miRNA expression patterns in
paclitaxel-resistant cell subline A549/Taxol
and parental cells A549, we uncovered that
down-regulated miR-107 expression is signifi-
cantly associated to paclitaxel-resistance in
NSCLC, consistent with previous illustrated
chemoresistance in gastric cancer because of
reduced expression of miR-107 [34]. Besides,
the sensitivity of A549/Taxol cells transfected
with lenti_miR-107 to paclitaxel was significant-
ly increased in comparison to negative control.
Accordingly, we considered that down-regula-
tion of miR-107 might contribute to the devel-
opment and regulation of paclitaxel resistance
in NSCLC cells.

Identification of miRNA gene targets helps us to
further understand the function of miRNA in
chemoresistance. According to the TargetScan
database, miR-107 contained a length of spe-
cific converse binding sequence of Bcl-w. As we
known, apoptosis is a fundamental process to
both physiological and pathological develop-
ment. Recently, alterations in the Bcl-2 family
of anti-apoptotic proteins, including Bcl-2, Bcl-
X, Bcl-w and Mcl-1, have been demonstrated to
have a critical role in determining the effective-
ness of chemotherapeutic agents for cancer
treatment [35, 36]. Xin Zhang et al. revealed
overexpression of miR-203 could facilitate cis-
platin sensitization through promoting apopto-
sis via directly targeting Bcl-w and Survivin [37].
As a member of the Bcl-2 family, Bcl-w has
been indicated to promote tumorigenesis via
suppressing the intrinsic pathway of apoptosis
[38]. The mechanism by which Bcl-w inhibits
apoptosis is that Bcl-w directly interacts with
pro-apoptotic members (Bax and Bak) to sup-
press their apoptotic activities [39, 40]. Lee et
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al. revealed that Bcl-w could restrain tumor
cell apoptosis through blocking the SAPK/JNK
pathway activation in gastric cancer cells [41].
Our experimental data also demonstrated that
miR-107 could directly bind the 3'-UTR of Bcl-w,
resulting in down-regulated expression of Bcl-w
at post-transcriptional level, which might fur-
ther contribute to increased paclitaxel-sensitiv-
ity in NSCLC cells.

In the present study, we originally indicated
that down-regulation of miR-107 could sensi-
tize NSCLC cells to paclitaxel treatment in a
mouse model. Tumor volume was greatly
decreased after miR-107 overexpression and
paclitaxel treatment than in the group received
paclitaxel only, indicating the potential role of
miR-107 in regulating in vivo sensitivity of
NSCLC cells to paclitaxel in the clinical appl-
ication.

Over-activation of PIBK/AKT pathway has been
found to be closely related to chemoresistance
in NSCLC cells. MiR-107 overexpression inhib-
its, whereas Bcl-w overexpression promotes
the activation of PI3K/AKT pathway in NSCLC
cells and glioblastoma multiforme cells, respec-
tively [42, 43]. As expected, our results de-
monstrated that the levels of p-Akt and p-GSK-
3B were reduced in miR-107-overexpressing
A549/Taxol cells, whereas overexpression of
Bcl-w obviously restored these effects, indicat-
ing that miR-107/Bcl-w axis might regulate
paclitaxel chemoresistance through PI3K-Akt
pathway.

In conclusion, we revealed that miR-107/Bcl-w
signaling axis exerts a critical function in the
development of paclitaxel-resistance in NSCLC
cells, and that miR-107 overexpression could
resensitize paclitaxel-resistant NSCLC cells
through regulating Bcl-w expression and PI3K-
Akt pathway. Our results demonstrated that
chemotherapy combined with the modulation
of miR-107 might be characterized as a promis-
ing therapeutic approach to overcome paclitax-
el-resistance in NSCLC in the future.
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