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Restoration of miR-26b expression partially reverses
the cisplatin resistance of NSCLC by targeting tafazzin
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Background: Dysregulation of microRNAs has been reported to be responsible for
drug resistance of cancers. However, the association between aberrant expression of
miR-26b and cisplatin resistance in non-small cell lung cancer (NSCLC) remains
unclear.

Methods: PC9 and A549 were used to establish the cisplatin resistance models on NSCLC.
Expression of miR-26b in cisplatin-resistant PC9 and A549 cells (PC9/R and AS549/R) was
detected by quantitative real-time PCR assays. Drug sensitivity and mitochondrial apoptosis
were detected by Cell Counting Kit-8 assay and flow cytometry assay, respectively. The
target relationship between miR-26b and tafazzin (TAZ) was validated by dual-luciferase
reporter assay.

Results: Obvious downregulation of miR-26b was observed in PC9/R and A549/R cells.
Restoration of miR-26b partially reversed the cisplatin resistance of PC9/R and A549/R
cells. Expression of TAZ was increased in PC9/R and A549/R cells compared to the parental
PC9 and A549 cells. Results of dual-luciferase reporter assays verified that TAZ was targeted
by miR-26b. We showed that restoration of miR-26b expression inhibited the TAZ expres-
sion and thus expanded the mitochondrial pathway of apoptosis induced by cisplatin in PC9/
R and A549/R cells.

Conclusion: Restoration of miR-26b expression partially reverses the cisplatin resistance of
NSCLC by targeting TAZ. miR-26b/TAZ axis may represent a potential strategy to reverse
the cisplatin in NSCLC.
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Introduction

Non-small cell lung cancer (NSCLC) is the most common malignant tumor with poor
prognosis in the world. Despite surgery is the most effective treatment for NSCLC, a
majority of the NSCLC cases are diagnosed at the advanced stages. Furthermore,
because of the high invasion and early metastasis of NSCLC, the 5-year survival rate
of NSCLC is very low." For patients with advanced NSCLC, systemic chemotherapy
is an important strategy.>*

Among the systemic chemotherapeutic drugs, platinum-based agents are first-line
drugs that used in the treatment of NSCLC.>® Among the platinum-based drugs,
cisplatin is the most commonly used drug in the clinics. Cellular cisplatin can crosslink
with cellular DNA and thus induce apoptosis of NSCLC cells.”® However, drug
resistance usually occurs during the chemotherapy treatment course.’'® To solve this
problem, some novel strategies are required to be explored to reverse or impede the
cisplatin resistance in NSCLC treatment.
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MicroRNAs (miRNAs) are endogenous, small and non-
coding RNA molecules that target approximately 60% of
human genes.'""'> MiRNAs can bind to 3'-untranslated
regions (3'-UTRs) of their targeted mRNAs and thus decrease
the stability of them. As miRNAs suppress the expression of
their targeted genes, they participate in various biological
processes including cell proliferation, differentiation and
apoptosis. Dysregulation of miRNAs has been proved to

13-15

promote tumorigenesis and cancer progression.

Furthermore, previous studies indicate that abnormal expres-
sion of miRNAs promotes drug resistance in cancers.'®'®
Thus, the expression profile of miRNA is an important factor
for influencing the cisplatin sensitivity of NSCLC cells. In the
present study, we showed significant downregulation of miR-
26b in cisplatin-resistant NSCLC cells. Thus, we focused on
exploring the association of miR-26b expression and cisplatin

resistance in NSCLC.

Materials and methods

Cell culture

Human NSCLC cell lines PC9 and A549 were obtained from
the China Center for Type Culture Collection (CCTCC,
Wuhan, China) and cultured in Roswell Park Memorial
Institute-1640 medium (RPMI-1640; Invitrogen, Carlsbad,
CA, USA). All of the cells were supplemented with 10%
FBS and maintained in a humidified incubator at 37°C. For
the acquisition of cisplatin-resistant NSCLC cell lines, PC9
and A549 cells were gradually exposed to increasing con-
centrations of cisplatin from 0.2 to 1 uM. Briefly, PC9 and
A549 cells were initially treated with 0.2 uM cisplatin for 8
weeks. Subsequently, cisplatin concentration was increased
every 3 weeks by 0.1 uM up to a final concentration of 1 pM.
The acquired cisplatin-resistant PC9 and A549 were named
as PC9/R and A549/R, respectively. Before experiments on
PCO/R and A549/R cells, they were moved to the cisplatin-
free culture medium for 2 weeks to eliminate the interference
of residual cisplatin.

Quantitative real-time PCR

Total RNAs from cell lines were extracted by using
TRIzol reagent (Life Technologies, Carlsbad, CA, USA).
Subsequently, One Step PrimeScript miRNA c¢DNA
Synthesis Kit (TaKaRa Bio, Inc., Otsu, Japan) was used
to produce the cDNA. Real-time quantitative PCR was
then carried out by using the synthesized cDNA and
SYBR Premix Ex Taq (TaKaRa Bio,
MiniOpticon real-time PCR system (Bio-Rad, Hercules,

Inc.) on a

CA, USA). The relative expression of miR-26b was mea-
sured by using the U6 small nuclear RNA (snRNA) as the
internal reference.

Cell transfection

Hsa-miR-26b mimics, hsa-miR-26b antisense oligonu-
cleotides (anti-miR-26b), negative control oligonucleotide
(NCO) and Tafazzin (TAZ) short interfering RNA
(siRNA) were purchased from GenePharma (Shanghai,
China). pcDNA3.1 plasmid was also obtained from
GenePharma. The TAZ plasmid was constructed by
inserting the open reading frame of TAZ gene into the
pcDNA3.1 vector. For transfection, 50 pmol/mL of var-
ious RNA oligonucleotides and 2 pg/mL TAZ plasmid
were transfected into cells by using Lipofectamine™
2000 (Invitrogen) according to the manufacturer’s
instructions.

Cell viability assay

After 24 hrs transfection, cells were inoculated into 96-
well plates at a density of 1x10* cells/well with RPMI-
1640 culture medium. Next, the adherent cells were treated
with different concentrations of cisplatin followed by incu-
bation for 48 hrs at 37°C. Subsequently, cells were incu-
bated by 10 pL Cell Counting Kit-8 (CCK-8) for 2 hrs
according to the manufacturer’s protocol. The absorbance
was determined at 450 nm by using a microplate reader
(Bio-Rad). Relative cell viability of experimental groups
was normalized to the NCO group. 50% inhibiting con-
centration (IC50) of cisplatin was calculated according to
the cell viability curve.

Luciferase reporter assay

Fragment of wild type (wt) TAZ 3’-UTR containing pre-
dicted binding site paired with miR-26b was amplified and
subcloned into the pGL3 Luciferase Reporter Vector
(Promega, Madison, WI, USA). The recombinant pGL3
reporter was named as pGL3-wt TAZ. A site-directed
mutagenesis kit (TaKaRa Bio, Inc.) and pGL3-wt TAZ
were then used to create recombinant pGL3 reporter con-
taining mutant type (mt) TAZ 3'-UTR (pGL3-mt TAZ). To
perform the luciferase reporter assay, cells were co-trans-
fected with miR-26b mimic or anti-miR-26b or NCO plus
pGL3-wt TAZ or pGL3-mt TAZ by using Lipofectamine
2000; 48 hrs after transfection, luciferase activities were
measured by using the Dual-Luciferase Reporter assay
system (Promega, Fitchburg, WI, USA) according to the
manufacturer’s instructions.
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Western blot analysis

To prepare the protein samples, cells were lysed by using RIPA
buffer (Cell Signaling Technologies, Danvers, MA, USA) or
Mitochondria/Cytosol Fraction Kit (BioVision, Milpitas, CA,
USA) to separate the cell mitochondria and cytosol according
to the manufacturer’s instruction. Subsequently, equal amount
of protein samples were separated by 10% SDS-PAGE fol-
lowed by transference to polyvinylidene difluoridemembranes
(Millipore, Billerica, MA, USA) through electroblotting. The
membranes were incubated overnight with primary antibodies
against human TAZ, cytochrome c, caspase-9, caspase-3,
GAPDH and Cox IV (Santa Cruz Biotechnology, Santa Cruz,
CA, USA). After washing and removing the residual primary
antibodies with PBS, membranes were probed with secondary
antibodies conjugated with horseradish peroxidase. Western
bolt images were detected by using Li-COR Odyssey 9120
Imaging System (LI-COR Biotechnology, Superior Street
Lincoln, Nebraska, USA).

Flow cytometry analysis
Mitochondrial membrane potential (MMP) and cell apop-
tosis were detected by flow cytometry. To detect the MMP,

cells were resuspended in PBS and stained with 5,5',6,6'-
tetrachloro-1,1',3,3'-tetracthyl-imidacarbo-cyanine iodide
(JC-1; Molecular Probes, Waltham, MA, USA) as an indi-
cator. Cells with high MMP emits red fluorescence and
cells with low MMP emits green fluorescence. To measure
the cell apoptotic rate, cells were collected and stained
with FITC and propidium iodide by using an Annexin
V-FITC Apoptosis Detection Kit (Sigma-Aldrich, St
Louis, MO, USA) according to the manufacturer’s instruc-
tions. The Annexin V-positive cells were considered as the
apoptotic cells.

Statistical analysis

All data are represented as the mean = SD. Statistical analysis
was conducted by using SPSS 16.0 software (SPSS Inc.,
Chicago, IL, USA) and GraphPad Prism (version 5.0;
GraphPad Software, Inc., La Jolla, CA, USA). Two-tailed
Student’s #-tests were used to estimate the statistical differ-
One-way ANOVA and
Bonferroni’s post hoc test were used to determine the differ-

ences between two groups.

ences between three or more groups. P<0.05 was considered

statistically significant.
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Figure | MiR-26b was downregulated in cisplatin-resistant NSCLC cells. (A) CCK-8 assays were performed to detect the drug sensitivity of A549, A549/R, PC9 and PC9/R
cells to cisplatin (0—120 pM). (B) IC50 of cisplatin to A549, A549/R, PC9 and PC9/R cells was calculated according to the cell viability curve. (C) Quantitative real-time PCR
analysis was used to compare the miR-26b level between cisplatin-resistant NSCLC cells and routine NSCLC cells.

Notes: Data are expressed as meanSD. *P<0.05.

Abbreviations: NSCLC, non-small cell lung cancer; CCK-8, Cell Counting Kit-8; IC50, 50% inhibiting concentration.
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Results

Downregulation of miR-29b in cisplatin-

resistant NSCLC cells

To study the cisplatin resistance in NSCLC, we established the
cisplatin-resistant PC9 and A549 cell lines (PC9/R and A549/
R) through continuous exposure to cisplatin. We then tested
the cisplatin sensitivity of PC9/R and A549/R cells and their
parental PC9 and A549 cells through CCK-8 assays. The
results showed that the cell viability of PC9/R and A549/R
cells was higher than the PC9 and A549 cells under the
treatment of different concentrations of cisplatin (Figure 1A).
According to the cell viability curve, we showed that IC50 of
cisplatin to PC9/R was 8.67 fold higher than its parental A549
cell line. Meanwhile, IC50 of cisplatin to A549/R was 6.68
fold higher than its parental A549 cell line (Figure 1B). We

thus demonstrated that our established PC9/R and A549/R
cells were resistant to cisplatin treatment. After the detection
of some miRNAs through quantitative real-time PCR assays,
we found that expression level of miR-29b was dramatically
decreased in PC9/R and A549/R cells compared to their
parental PC9 and A549 cells, respectively.

Restoration of miR-26b expression

partially reverses the cisplatin resistance
of NSCLC

To investigate whether downregulation of miR-26b was
responsible for cisplatin resistance in PC9/R and A549/R,
we restored the miR-26b expression in PC9/R and A549/R
cells through transfection with miR-26b mimics

(Figure 2A). We found that restoration of miR-26b
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Figure 2 MiR-26b partially reversed the cisplatin resistance of PC9/R and A549/R. (A) Transfection with miR-26b mimics increased the miR-26b level in PC9/R and A549/R
cells. (B) Transfection with miR-26b mimics increased the sensitivity of PC9/R and A549/R cells to cisplatin (15 pM). (C) Transfection with anti-miR-26b decreased the miR-
26b level in PC9 and A549 cells. (D) Transfection with anti-miR-26b decreased the sensitivity of PC9 and A549 cells to cisplatin (15 pM).

Notes: Data are expressed as mean+SD. *P<0.05 vs NCO group, "P<0.05 vs Cisplatin+NCO group.

Abbreviation: NCO, negative control oligonucleotide.
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expression significantly increased the sensitivity of PC9/R
and A549/R cells to cisplatin treatment (Figure 2B). On
the other hand, we knockdown the miR-26b in routine PC9
and A549 cells by using miR-26b antisense-oligonucleo-
tides (Figure 2C). We found that inhibition of miR-26b
partially induced cisplatin resistance in these PC9 and
A549 cells (Figure 2D). Taken together, we demonstrated
that downregulation of miR-26b was responsible for the
formation of cisplatin resistance in NSCLC. Furthermore,
restoration of miR-26b expression may partially reverse
the resistance of cisplatin to NSCLC cells.

miR-26b targets TAZ in cisplatin-resistant
NSCLC cells

To explore the potential mechanism by which miR-26b
decreased the cisplatin resistance of NSCLC cells, public
miRNA databases of TargetScan, miRanda, and PicTar
were used to search the potential target of miR-26b. All of
these three databases showed that TAZ mRNA contained
miR-26b binding sequence at the 3'-UTR (Figure 3A).
Furthermore, we observed that the expression level of
TAZ was increased (Figure 3B), whereas miR-26b level
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was decreased (Figure 1C) in cisplatin-resistant NSCLC
cells compared to their parental cells. Therefore, we
inferred that miR-26b targeted TAZ in PC9/R and A549/R
cells. For example in the relationship between miR-26b and
TAZ, we transfected the related NSCLC cells with miR-26b
or anti-miR-26b before the detection of TAZ expression
through Western blot analysis. We found that transfection
with miR-26b mimics reversed the overexpression of TAZ
in PC9/R and A549/R cells (Figure 3C); meanwhile, knock-
down of miR-26b induced TAZ overexpression in PC9 and
A549 (Figure 3D). Moreover, results of luciferase reporter
assays showed that miR-26b mimics decreased the lucifer-
ase activity of pGL3 luciferase reporters contained wild
type TAZ (pGL3-wt TAZ), whereas anti-miR-26b increased
the luciferase activity of pGL3-wt TAZ. However, either
miR-26b mimics or anti-miR-26b failed to change the luci-
ferase activity of pGL3 luciferase reporters contained
mutant type TAZ (pGL3-mt TAZ) (Figure 3E). Taken
together, we demonstrated that miR-26b targeted TAZ in
NSCLC. Downregulation of miR-26b was responsible for
the overexpression of TAZ in cisplatin-resistant NSCLC

cells.
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Figure 3 TAZ is the target of miR-26b in NSCLC. (A) TAZ was commonly predicted to be the target of miR-26b on TargetScan, miRanda and PicTar databases. (B) Protein
level of TAZ in A549, A549/R, PC9 and PC9/R cells was evaluated by Western blot analysis. (C) Transfection with miR-26b decreased the protein level of TAZ in A549/R and
PC9/R cells. (D) Transfection with anti-miR-26b increased the protein level of TAZ in A549 and PC9 cells. (E) After co-transfection with miR-26b (or anti-miR-26b) and
pGL3 luciferase reporters carrying wild type TAZ 3'-UTR (or pGL3 luciferase reporters carrying mutant type TAZ 3'-UTR), luciferase activities were measured by using
Dual-Luciferase Reporter Assay System according to the manufacturer’s instruction.

Notes: Data are expressed as meanSD. *P<0.05.

Abbreviations: TAZ, Tafazzin; NSCLC, non-small cell lung cancer; 3’-UTR, 3'-untranslated region; NCO, negative control oligonucleotide.
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Restoration of miR-26b expression
partially reverses the cisplatin resistance

of NSCLC through suppression of TAZ

As miR-26b targets TAZ in NSCLC, we next explored
the effect of TAZ on the sensitization of miR-26b on
cisplatin-induced cytotoxicity. We found that transfec-
tion with TAZ plasmid abolished the effect of miR-26b
on reducing the cisplatin resistance of PC9/R and
A549/R (Figure 4A). Besides, we knockdown of TAZ
directly by using specific siRNA. We then found that
the effect of TAZ siRNA on sensitizing the cisplatin
was similar to miR-26b (Figure 4B). These results
indicated that the effect of miR-26b on partially rever-
sing the cisplatin resistance was dependent on the sup-
pression of TAZ. In addition, despite cisplatin
significantly decreased the cell viability of routine
PC9 and A549 cells, overexpression of TAZ by using
TAZ plasmid was found to partially induce drug resis-
tance to cisplatin (Figure 4C). It suggested that over-
expression of TAZ induced by the downregulation of
miR-26b was responsible for cisplatin resistance in

NSCLC.

Restoration of miR-26b expression
targets TAZ to increase the sensitivity
of cisplatin-resistant NSCLC cells to
cisplatin-induced mitochondrial
apoptosis

TAZ which is targeted by miR-26b is a mitochondria-
related protein that negatively regulates apoptosis,'”*
we next studied the role of miR-26b/TAZ axis in cis-
platin-induced mitochondrial apoptosis pathway in PC9/
R and A549/R. Results of JC-1 staining showed that
overexpression of miR-26b obviously increased the
effect of cisplatin on breaking the MMP. However,
transfection with TAZ plasmid reduced the collapse of
mitochondria in cisplatin and miR-26b co-treated PC9/R
and A549/R cells (Figure 5A). As the results of mito-
chondria collapse, we next found that overexpression of
miR-26b obviously increased the release of cytochrome
¢ which is a mitochondria-derived and key apoptotic
into cytosol of PCY9/R and A549/R cells.
However, transfection with TAZ plasmid abolished the
effect of miR-26b (Figure 5B). As the downstream of
cytochrome c¢ release, we observed that combination
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Figure 4 Restoration of miR-26b expression partially reversed the cisplatin resis-
tance of NSCLC through suppression of TAZ. (A) Transfection with TAZ plasmid
inhibited the sensitization of miR-26b on cisplatin-induced (15 pM) cytotoxicity
against A549/R and PC9/R. (B) Transfection with TAZ siRNA increased the sensi-
tivity of A549/R and PC9/R cells to cisplatin (15 pM) treatment. (C) Transfection
with TAZ plasmid decreased the sensitivity of A549 and PC9 cells to cisplatin (15
pM) treatment.

Notes: Data are expressed as mean+SD. *P<0.05 vs NCO group, #P<0.05 vs
Cisplatin+NCO group, P<0.05 vs Cisplatin+miR-26b group.
Abbreviations: TAZ, Tafazzin, NSCLC, non-small cell lung
NCO, negative control oligonucleotide.

cancer;

with cisplatin and miR-26b induced significant cleavage
of caspase-9 and caspase-3 which are effectors of intrin-
sic apoptosis®*?® (Figure 5C). And finally, restoration of
miR-26b expression increased the apoptotic rate of PC9/
R and A549/R cells which were under the cisplatin
treatment through suppression of TAZ (Figure 5D).
These results demonstrated that restoration of miR-26b
expression targets TAZ to increase the sensitivity of
cisplatin-resistant NSCLC cells to cisplatin-induced
mitochondrial apoptosis.
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Figure 5 MiR-26b mimics targets TAZ to enhance the cisplatin-dependent mitochondrial apoptosis in A549/R and PC9/R. (A) Transfection with miR-26b mimics promoted the
collapse of MMP in A549/R and PC9/R cells which were under the cisplatin (15 pM) treatment. (B) Transfection with miR-26b mimics promoted the release of cytochrome ¢ from
mitochondria into cytosol of A549/R and PC9/R cells which were under the cisplatin (15 pM) treatment. (C) Transfection with miR-26b mimics promoted the cleavage of caspase-9 and
caspase-3 in A549/R and PC9/R cells which were under the cisplatin (15 pM) treatment. (D) Transfection with miR-26b mimics increased the apoptotic rate of PC9/R and A549/R cells

which were under the cisplatin (15 pM) treatment.

Notes: Data are expressed as mean%SD. *P<0.05 vs Cisplatin+NCO group, #P<0.05 vs Cisplatin+miR-26b group.
Abbreviations: TAZ, Tafazzin; MMP, mitochondrial membrane potential; NSCLC, non-small cell lung cancer; NCO, negative control oligonucleotide.

Restoration of miR-26b expression
decreases the cross-resistance of PC9/R
and A549/R to other platinum-based

chemotherapeutic drugs

Results of CCK-8 assays showed that cisplatin-resistant PC9
and A549 cells exhibited significant cross-resistance to car-
boplatin (Figure 6A) and oxaliplatin (Figure 6B). To inves-
tigate whether the cross-resistance of PC9/R and A549/R to
carboplatin and oxaliplatin was dependent on the absence of
miR-26b, we transfected the PC9/R and A549/R cells with
miR-26b mimics before the evaluation of IC50 to carboplatin
and oxaliplatin. We then found that restoration of miR-26b in
PCY/R and A549/R cells obviously decreased the IC50 of
carboplatin (Figure 6C) and oxaliplatin (Figure 6D) to them.
We demonstrated that overexpression of miR-26b was able to
reverse the cross-resistance of NSCLC cells to platinum-
based drugs.

Discussion

Formation of acquired drug resistance is still a major obsta-
cle during the course of cisplatin-based chemotherapy for
NSCLC patients. Novel strategies are urgent to be explored

to reverse or impede the cisplatin resistance in NSCLC
treatment. Recent studies have demonstrated that formation
of cisplatin resistance is partially induced by dysregulation
of miRNAs in cancers including NSCLC.**2® MiRNAs
have been considered as potential targets for improving
the cisplatin-based treatment. Among these cancer-related
miRNAs, miR-26b acts as a tumor suppressor and is always
downregulated in multiple cancers.>”** Furthermore, pre-
vious studies have found that the absence of miR-26b is
associated with chemoresistance in cancers, whereas over-
expression of miR-26b sensitizes these cancer cells to che-
motherapeutic drugs including cisplatin.?* ! In the present
study, we demonstrated that miR-26b expression was
downregulated the established cisplatin-resistant
NSCLC models. Furthermore, the reduction of miR-26b
was associated with the formation of cisplatin resistance

in

in these cisplatin-resistant NSCLC models. Restoration of
miR-26b was found to partially reverse the cisplatin
resistance.

TAZ is a mitochondria-related protein that locates on
the mitochondrial membrane. TAZ functions to remodel
the cardiolipin that is a major lipid in the mitochondrial
Thus, TAZ is the

membrane. important to keep
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Figure 6 MiR-26b mimics reversed the cross-resistance of A549/R and PC9/R to carboplatin and oxaliplatin. (A) Cross-resistance of A549/R and PC9/R to carboplatin. (B)
Cross-resistance of A549/R and PC9/R to oxaliplatin. (C) Transfection with miR-26b mimics decreased the IC50 of A549/R and PC9/R to carboplatin. (D) Transfection with

miR-26b mimics decreased the IC50 of A549/R and PC9/R to oxaliplatin.
Notes: Data are expressed as meanSD. *P<0.05.

Abbreviations: IC50, 50% inhibiting concentration; NCO, negative control oligonucleotide.

membrane.'>*°

stabilization of mitochondrial outer
Previous studies have reported that TAZ is overexpressed
in multiple cancers.**** Furthermore, research has indi-
cated that TAZ promotes drug resistance in some cancers.
Inhibition of TAZ can improve the chemosensitivity of
some cancer cells.***> These studies suggest that suppres-
sion of TAZ expression may be a potential strategy for
impeding the drug resistance.

In our study, we proved that the resistance of cispla-
tin in established cisplatin-resistant NSCLC models was
partially induced by the overexpression of TAZ.
Furthermore, we demonstrated that overexpression of
TAZ was induced by the absence of miR-26b in cispla-
tin-resistant NSCLC cells. Our data proved that restora-
tion of miR-26b expression can partially reverse the
cisplatin resistance of NSCLC through suppression
of TAZ.

As DNA,

induces mitochondrial apoptosis of cancer cells.

cisplatin damages cellular cisplatin

36,37

TAZ is involved in maintaining the stability of mito-
chondrial outer membrane to keep the MMP.*® Thus,

reduction of TAZ expression can decrease the stability
of mitochondrial outer membrane to facilitate the mito-
chondrial pathway of apoptosis. In our research to
explore the mechanisms by which miR-26b partially
reversed the cisplatin resistance of NSCLC, we demon-
strated that cisplatin damaged DNA of cisplatin-resis-
tant NSCLC cells to provide the apoptosis signals.
Meanwhile, miR-26b inhibited TAZ expression and
thus reduced the stability of mitochondrial outer mem-
brane. As the results, miR-26b facilitated the mito-
chondria collapse in cancer cells which were under
the stress of cisplatin-provided apoptosis signals. Due
to the mitochondria collapse, MMP was decreased and
the mitochondrial outer membrane permeability was
induced. Subsequently, cytochrome c¢ was released
from the mitochondria into the cytosol followed by
activation of effector caspases to cause the apoptosis
of cisplatin-resistant NSCLC cells (Figure 7).

Taken together, these results highlight that restoration of
miR-26b expression can partially reverses the cisplatin resis-
tance of NSCLC. Decreasing of TAZ by a miR-26b-based
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Figure 7 Schema of the predicted mechanisms by which miR-26b partially reverses the
cisplatin resistance of NSCLC. Cisplatin damages DNA of A549/R and PC9/R cells to
provide the apoptosis signals. Meanwhile, miR-26b inhibits TAZ expression and thus
reduces the stability of mitochondrial outer membrane. As the results, miR-26b facilitates
the mitochondria collapse in cancer cells which are under the stress of cisplatin-provided
apoptosis signals. Due to the mitochondria collapse, A is decreased and the MOM
permeability is induced. Subsequently, cytochrome c is released from the mitochondria
into the cytosol followed by activation of effector caspases to cause the apoptosis of
A549/R and PCI/R cells.

Abbreviations: TAZ, Tafazzin; NSCLC, non-small cell lung cancer; A, mitochon-
drial membrane potential; MOM, mitochondrial outer membrane.

approach may represent a potential strategy to reverse the
cisplatin resistance in NSCLC.
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