European Review for Medical and Pharmacological Sciences 2020; 24: 4306-4313
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Abstract. - OBJECTIVE: To investigate the
role and potential mechanism of micro ribonu-
cleic acid (miR)-142-5p in the acquired resis-
tance to gefitinib in lung cancer cells.

MATERIALS AND METHODS: The drug resis-
tance of PC9/G cells was detected via methyl thi-
azolyl tetrazolium (MTT) assay. Expression levels
of miR-142-5p and HOXD8 in PC9 and PC9/G cells
were detected via quantitative Reverse Transcrip-
tion-Polymerase Chain Reaction (QRT-PCR) and
Western blotting. PC9/G cells were transfected
with miR-142-5p mimic, while PC9 cells were trans-
fected with miR-142-5p inhibitor. Subsequently,
expression changes of HOXD8 were determined
using qRT-PCR and Western blotting, cell sensi-
tivity to gefitinib was detected through MTT assay,
and the apoptosis was detected via flow cytome-
try. Moreover, Dual-Luciferase reporter assay was
conducted to determine the relationship between
HOXD8 and miR-142-5p. Finally, potential involve-
ment of HOXD8 in miR-142-5p-regulated gefitinib
sensitivity was confirmed via rescue tests.

RESULTS: PC9/G cells were more significantly
resistant to gefitinib compared with its parental
PC9 cells. MiR-142-5p was down-regulated in
PC9/G cells, while that of HOXD8 was up-reg-
ulated in PC9/G cells. Transfection of miR-142-
5p mimic could inhibit the expression level of
HOXD8 in PC9/G cells and reverse its resis-
tance to gefitinib. Conversely, transfection of
miR-142-5p inhibitor could upregulate HOXDS8 in
PC9 cells and promote its resistance to gefitinib.
According to the Dual-Luciferase reporter as-
say, miR-142-5p could suppress the expression
of HOXD8 through the targeted binding to the
HOXD8 3’UTR. Moreover, miR-142-5p could reg-
ulate mitochondrial apoptosis pathway by target-
ing HOXD8. Finally, rescue tests confirmed that
miR-142-5p regulated the sensitivity of PC9 cells
to gefitinib by acting on the target gene HOXDS.

CONCLUSIONS: Down-regulation of miR-142-
5p induces the resistance of lung cancer PC9
cells to gefitinib by upregulating HOXD8.
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Introduction

Lung cancer is the leading cause of cancer
death in human, seriously threatening human
health. Non-small cell lung cancer (NSCLC)
pathologically includes lung adenocarcinoma,
lung squamous carcinoma, and large cell car-
cinoma, accounting for approximately 85% of
the total. At present, the 5-year survival rate of
NSCLC patients is still lower than 20% in spite
of the continuous improvement of operation, che-
motherapy, radiotherapy, immunotherapy, etc'. In
recent years, individualized molecular therapy
based on genotyping has become a milestone
treatment for NSCLC, the most representative
one of which is epidermal growth factor recep-
tor (EGFR)-based therapy”. Unfortunately, the
secondary resistance to EGFR-tyrosine kinase
inhibitor (TKI) occurs within 1 year in most lung
cancer patients receiving effective treatment.

Micro ribonucleic acids (miRNAs) are a kind
of non-coding single-stranded RNAs with 20-24
nucleotides in length, which can post-transcrip-
tionally regulate target genes by binding to their
3’-untranslated region (3’UTR). Each miRNA
specifically recognizes its target genes and regu-
late their expressions, thereby affecting the func-
tions associated with the target gene. Generally,
one miRNA can bind to multiple target genes and
regulate their functions, while multiple miRNAs
can also jointly regulate the expression of the
same target gene. MiRNAs can be involved in the
regulation of many biological processes in the hu-
man body, including cell growth, differentiation,
proliferation, and apoptosis®*.

MiR-142 is one of the common miRNAs ab-
normally expressed in malignant tumors>®. The
precursors of miR-142 forms two single-strand-
ed small molecules, miR-142-3p and miR-142-5p,
during the maturation. Nowadays, it has been
found that miR-142-5p can significantly inhibit
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the tumor proliferation, and its level is closely re-
lated to the tumor grade. Wang et al’ have proven
that miR-142-5p is lowly expressed in NSCLC
tissues, and restoring the expression of miR-142-
5p in tumor cells can inhibit cell proliferation and
metastasis. However, the role of miR-142-5p in
gefitinib resistance in lung cancer remains unclear.
In this study, therefore, the association between
miR-142-5p and gefitinib resistance and its related
mechanism were explored.

Materials and Methods

Cell Lines, Culture, and Reagents

Human lung adenocarcinoma PC9 cells were
purchased from Shanghai Cell Bank, Chinese
Academy of Sciences (Shanghai, China). Cells
were cultured in the Roswell Park Memorial
Institute-1640 (RPMI-1640) medium (Gibco,
Rockville, MD, USA) supplemented with 10%
fetal bovine serum (FBS; Hyclone, South Logan,
UT, USA), 100 U/mL penicillin and 100 pg/
mL streptomycin under 5% CO, at 37°C. Gefi-
tinib-resistant lung cancer PC9/G cell line was
produced from parental PC9 cells. Briefly, PC9
cells were cultured with 2 uM/L gefitinib for 6
months to acquire resistance to gefitinib, and the
drug resistance was detected and proved through
the methyl thiazolyl tetrazolium (MTT) assay.
Gefitinib was withdrawn from resistant PC9/G
cells obtained at 1 week before experiment, and
the cells were cultured in the drug-free medium
containing serum. Gefitinib was purchased from
Sigma-Aldrich (St. Louis, MO, USA).

Cell Viability Assay

The cells were digested with trypsin and resus-
pended, and then 100 pL of cells were added into
each well of a 96-well plate (6000 cells/well). On
the next day, gefitinib at gradient concentrations
was added, and gefitinib-free wells added were
used as the control group, with 3 replicates in each
concentration. After drug intervention for 48 h, cell
proliferation was detected using MTT assay Kkit.

RNA Isolation and Quantitative
Reverse Transcription-Polymerase
Chain Reaction (gqRT-PCR)

The total RNA was extracted from cells using the
TRIzol method (Invitrogen, Carlsbad, CA, USA),
and the concentration and purity of RNA extracted
were determined using the micro-nucleic acid an-
alyzer. 1 g of RNA was reversely transcribed into

complementary deoxyribose nucleic acid (cDNA),
and then 2 uL of the RT products were taken for
PCR, with glyceraldehyde 3-phosphate dehy-droge-
nase (GAPDH) and U6 as the internal references. The
primer sequences were as follows: miR-142-5p: F:
5-UGUUUUGAGCGGGGGUCAAGAGC-3’, and
R: 5’-CUCUCAUUUGCUAUAUUCA-3’. HOXDS:
F: S-GTTTTGAACCGCCCTTGTAA-3’, and R:
5-GTGAGGCTATCGCTTTCCTG-3. GAPDH:
F: 5-AGGTGGAGGAGTGGGTGTCGCTGTT-3’,
and R: 5-CCGGGAAACTGTGGCGTGATGG-3".
U6: F: 5-CTCGCTTCGGCAGCACA-3’; and R:
5-AACGCTTCACGAATTTGCGT-3". The fluo-
rescence PCR was performed as follows: 95°C for
10 min, 60°C for 20 min and 72°C for 20 min, for
a total of 40 cycles. With GAPDH as the control,
the data were analyzed and calculated based on the
Ct value, so as to determine the relative expression
level of the target miRNA.

Western Blotting

Western blotting was performed as follows: after
treatment, the cells were collected, and the protein
was extracted using the radioimmunoprecipitation
assay (RIPA) lysis buffer (Beyotime, Shanghai, Chi-
na). The total protein concentration was measured
using the bicinchoninic acid (BCA) method (Pierce,
Rockford, IL, USA). Then, 20 pg of protein samples
in each group were taken for 10% sodium dodecyl
sulphate-polyacrylamide gel electrophoresis (SDS-
PAGE) and horizontally transferred onto a polyvi-
nylidene difluoride (PVDF) membranes (Millipore,
Billerica, MA, USA) using the wet method. After
blockage with 5% skim milk at room temperature
for 2 h, membranes were incubated with the primary
antibody diluted with Tris Buffered Saline-Tween-20
(TBST) at 4°C overnight. After TBST washing for
3 times, the protein samples were incubated with
the secondary antibody for 2 h, and the membrane
was washed again for 3 times. Enhanced chemilu-
minescence (ECL) reaction substrate was added for
X-ray exposure, and the optical density of bands was
analyzed using the image analysis software, with
[-actin as the reference protein.

Transfection

At 24 h before transfection, the cells were inoc-
ulated into a 6-well plate at a density of about 60%,
and a total of 1 mL of serum-containing medium
was contained in each well. On the day of transfec-
tion, 5 pL of Lipofectamine 2000 was added into
250 pL of serum-free medium and mixed evenly
to be the working solution A, followed by standing
at room temperature for 5 min. Then, miR-142
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mimic or miR-142 NC was added into 250 pL of
serum-free medium and mixed evenly to be the
working solution B (final concentration: 100 nM),
followed by standing at room temperature for 5
min. The working solution A and B were mixed
evenly and incubated at room temperature for 25
min. Then, the original medium in the cells to be
transfected was aspirated, and the mixed working
solution was added, followed by culture in the incu-
bator at 37°C. The mixture was shaken once every
30 min, and the working solution was replaced with
the serum-containing medium after 3 h, followed
by culture in the incubator for later use.

Dual-luciferase Reporter Assay

The target genes of miR-142 were predicted
using the TargetScan. The database showed that
HOXDS contained potential binding sequences
paired with miR-142-5p at its mRNA 3’UTR. The
HOXD8 3’UTR sequence fragments containing
the target sequences complementary to miR-142
were synthesized as wild-type HOXDS vector.
Mutated HOXDS 3’UTR fragments containing
the binding sites to miR-142 were cloned into
the pGL3-luciferase gene, and thus mutant-type
HOXDS vector was constructed. Then, the cells
were inoculated into a 24-well plate (1x10° cells/
well), and co-transfected with miR-124 mimics/
NC and wild-type/mutant-type luciferase vector
using Lipofectamine 2000. After transfection for
48 h, the cells were collected, and the luciferase
activity was measured using the Dual-Luciferase
reporter assay kit (Promega, Madison, W1, USA).

Statistical Analysis
Statistical analysis was performed using Sta-
tistical Product and Service Solutions (SPSS) 22.

0 software (IBM, Armonk, NY, USA). Data were
represented as mean + SD (Standard Deviation).
The #-test was used for analyzing measurement
data. Differences between two groups were an-
alyzed by the Student’s t-test. Comparison be-
tween multiple groups was done using One-way
analysis of variance (ANOVA) test, followed by
Post-Hoc Test (Least Significant Difference).
p<0.05 indicated the significant difference.

Results

Expression of MiR-142 Was
Significantly Low in PC9/G Cells

The gefitinib-resistant cells were induced by
low-dose gefitinib. To ensure the reliability of
subsequent experiments, the sensitivity of PC9
and PC9/G cells to gefitinib was detected through
MTT assay. It was found that PC9 cells were
highly sensitive to gefitinib, and the cell growth
was significantly inhibited with the gradual in-
creased concentration of gefitinib to 2 pM/L. On
the contrary, PC9/G cells were less sensitive to
gefitinib, and the cell growth was not significantly
inhibited after treatment of 2 uM/L gefitinib for
48 h compared with control group, suggesting that
PCI/G cells were resistant to gefitinib (Figure 1A).
The half maximal inhibitory concentration (IC, )
of PC9 and PC9/G cells was 1.5 uM and 4.4 puM,
respectively (Figure 1B). Moreover, the expres-
sion of miR-142-5p in PC9 and PCY/G cells was
determined using qRT-PCR. MiR-142-5p is highly
expressed in various cancer tissues, including lung
cancer tissues; however, its expression in drug-re-
sistant cells has not been reported yet, which,
therefore, was examined in this study. The results
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Figure 1. PC9/G cells were significantly resistant to gefitinib. A, Cell viability of acquired gefitinib resistant lung cancer
cell line (PC9/G) and its parental cell line (PC9) was determined by MTT assay after treated with indicated concentrations
of gefitinib for 48 h. B, Gefitinib IC50 was determined according to the cell viability curve. C, The expression levels of miR-
142-5p was detected in the above cells by qRT-PCR. Data are presented as means + SD (n = 3). **p<(0.01 versus control group.

4308



MiR-142-5p reverses the resistance to gefitinib in lung cancer cells

manifested that the expression level of miR-142-5p
in PC9/G cells was significantly lower than that
in PC9 cells, indicating that the down-regulated
expression of miR-142-5p may be involved in cell
resistance to gefitinib (Figure 1C).

MiR-142-5p Induced Sensitivity
of Lung Cancer Cells to Gefitinib

It was observed via qRT-PCR that the expres-
sion level of miR-142-5p was significantly lower
in PCY/G cells than that in PC9 cells. To study
the effect of miR-142-5p on sensitivity of PC9 and
PCI9/G cells to gefitinib, miR-142-5p mimic or
miR-142-5p inhibitor was transfected to in cells.

Their transfection efficiency was first detected.
After transfection of miR-142-5p mimic in PC9
cells, the expression level of miR-142-5p was
significantly upregulated (Figure 2A, p<0.05),
while transfection of miR-142-5p inhibitor could
significantly down-regulate the expression of
miR-142-5p in PCY/G cells (Figure 2B, p<0.05).
Furthermore, MTT assay showed that the sen-
sitivity of PC9 cells to gefitinib declined after
transfection of miR-142-5p inhibitor compared
with control group (Figure 2C, p<0.05), while the
sensitivity to gefitinib was enhanced after up-reg-
ulation of miR-142-5p expression in PC9/G cells
(Figure 2D, p<0.05). Besides, the IC, in the two
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Figure 2. MiR-142-5p induced sensitivity of lung cancer cell lines to gefitinib. A, Expression of miR-142-5p in PC9/G cells
transfected with miR-142-5p mimic or miR-142-5p negative control of mimic (NC). B, Expression of miR-142-5p in PC9 cells
transfected with miR-142-5p inhibitor or miR-142-5p NC. C, The viable PC9 cells transfected with miR-142-5p inhibitor and
miR-142-5p NC were detected by MTT after treated by indicated does of gefitinib. D, The viable PC9/R cells transfected with
miR-142-5p mimic and NC were detected by MTT after treated by indicated does of gefitinib. E, After treatment with 1 uM
gefitinib for 24 h, The apoptosis rates of PC9/G cells transfected with miR-142-5p mimics or NC were detected by flow cytom-
etry. F, After treatment with 0.5 pM gefitinib for 24 h, The apoptosis rates of PC9 cells transfected with miR-142-5p inhibitor
or NC were detected by flow cytometry. Data are presented as means = SD (n = 3). *p<0.5, **p<0.01 versus control group.
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groups was 2.1 uM and 2.0 puM, respectively. To
sum up, miR-142-5p can regulate the sensitivity
of lung cancer cells PC9 and PC9/G to gefitinib.
To further explore the effect of miR-142-5p on
apoptosis, apoptosis in each group was detect-
ed after transfection through flow cytometry.
The apoptosis rate of PC9 cells transfected with
miR-142-5p inhibitor significantly decreased after
treatment with gefitinib compared with control
group, while that of PC9/G cells transfected with
miR-142-5p mimics significantly increased (Fig-
ure 2E, 2F), demonstrating that miR-142-5p can
promote the pro-apoptotic effect of gefitinib.

MiR-142-5p Targeted HOXD8
and Regulated its Expression

In this experiment, the bioinformatics pre-
diction website TargetScan was used to predict
the possible target genes of miR-142. It was
found that HOXDS contained potential binding
sequences pairing with miR-142-5p at its mRNA
3’UTR. Liu et al® showed that HOXDS8 tends to
be highly expressed in lung cancer tissues com-
pared with that in normal tissues, suggesting that
HOXDS serves as an oncogene in lung cancer.
To explore differential expression of HOXDS8 be-
tween PC9 and PC9/G cells, its expression in the
two kinds of cells was detected using qRT-PCR
and Western blotting. The results manifested that

the expression of HOXDS8 in PC9G/R cells was
evidently higher than that in PC9 cells (Figure
3A, p<0.05), indicating that HOXDS may be
involved in promoting the gefitinib resistance of
PC9 cells. Then, the regulatory effect of miR-142-
5p on HOXD8 was further verified in PC9/G and
PC9 cells. The results showed that the protein ex-
pression of HOXDS could be reduced after PC9/G
cells were transfected with miR-142-5p mimic,
while it was up-regulated after PC9 cells were
transfected with miR-142-5p inhibitor (Figure 3B,
p<0.05). To verify that the HOXD8 3’UTR can
bind to the miR-142-5p sequence in a targeted
manner, Dual-Luciferase reporter assay was per-
formed. The results revealed that transfection of
miR-142-5p mimic could evidently suppress the
luciferase activity of HOXDS8 3’UTR, but that in
mutated HOXDS 3’UTR was not altered (Figure
3C and 3D, p<0.05). The above results indicated
that miR-142-5p directly acts on the HOXDS8
3’UTR and inhibits the expression of HOXDS.

MiR-142-5p Reqgulated the Sensitivity
of Lung Cancer to Gefitinib Through
Targeting HOXD8

To further verify whether the gefitinib resis-
tance of PC9/G cells mediated by miR-142-5p
depends on HOXDS, rescue tests were fur-
ther conducted. Co-transfection efficacy in
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Figure 3. MiR-142-5p directly targeted HOXD8 and regulated its expression. A, The expression levels of HOXDS8 was de-
tected in the above cells by qRT-PCR and Western blotting. B, Overexpression of miR-142-5p decreased the HOXDS protein
level in PCY/G cells and knockdown of miR-142-5p increased the protein level in PC9 cells. C, The predicted binding site of
miR-142-5p in the 3'-UTR of HOXDS. D, Luciferase activity of mimic group was inhibited significantly compared to mutant

construct groups.
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Figure 4. MiR-142-5p targeted HOXDS8 to regulate sensitivity of gastric cancer to gefitinib. A, qRT-PCR was performed to
detect the mRNA level of HOXDS in PC9/G cells transfected with miR-142-5p mimic and HOXDS vectors, or miR-142-5p
mimic and empty vector control. B, qRT-PCR was performed to detect the mRNA level of HOXDS in PC9 cells transfected
with miR-142-5p inhibitor and si-HOXD8, or miR-142-5p inhibitor and si-NC. C, Cell viability of PC9/G cells was determined
by MTT assay after co-transfected with indicated reagents. D, Cell viability of PC9 cells was determined by MTT assay after
co-transfected with indicated reagents. Data are presented as means + SD (n = 3). *p<0.05, **p<0.01 versus control group.

each group was shown in Figure 4A (p<0.05),
suggesting the successful transfection. To ex-
plore sensitivity changes to gefitinib in each
group after transfection, cell proliferation was
determined again through MTT assay. It was
observed that PC9/G cells co-transfected with
miR-142-5p mimic and pcDNA-HOXDS8 were
more remarkably resistant to gefitinib than those
co-transfected with miR-142-5p mimic and emp-
ty vector control, and the IC,, was 4.3 uM
and 2.2 pM, respectively. Besides, PC9 cells
co-transfected with miR-142-5p inhibitor and si-
NC were more remarkably resistant to gefitinib
than those co-transfected with miR-142-5p in-
hibitor and si-HOXDS, and the IC,  was 2.5 uM
and 1.3 puM, respectively (Figure 4B, p<0.05).
To sum up, HOXDS8 can partially reverse the
drug resistance caused by the down-regulation
of miR-142-5p, while up-regulation of HOXDS
can restore the resistance of PC9/G cells over-
expressing miR-142-5p to gefitinib. It can be
seen that HOXDS8 is an important downstream
effector molecule of miR-142-5p. The above data
indicated that miR-142-5p can regulate the sensi-
tivity of PC9 cells to gefitinib through targeted
inhibition on HOXDS.

MiR-142-5p Regulated Mitochondrial
Apoptosis Pathway Through
Targeting HOXD8

As above revealed, overexpression of miR-
142-5p could partially restore the sensitivity of
PC9/G cells to gefitinib and promote apoptosis.
To further explore its potential molecular mech-
anism, changes of apoptosis genes were detected
through Western blotting. First, the changes in
apoptosis proteins in PC9/G cells transfected
with miR-142-5p mimic after treatment with
gefitinib were examined. The results manifested
that the expressions of Bax, cleaved-caspase3,
and cleaved-PARP were remarkably up-regulat-
ed in PC9/G cells transfected with miR-142-5p
mimic after treatment with gefitinib compared
with control group. The opposite results were
obtained in PC9 cells. The expressions of Bax,
cleaved-caspase3, and cleaved-PARP were re-
markably down-regulated in PC9 cells trans-
fected with miR-142-5p inhibitor after treat-
ment with gefitinib compared with control group
(Figure 5A). It is indicated that miR-142-5p
can promote gefitinib-induced apoptosis by ac-
tivating the mitochondria-dependent apoptosis
pathway. To further investigate the involvement
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Figure 5. MiR-142-5p regulated mitochondrial apoptosis pathway through targeting HOXDS. A, Western blotting was used
to detect protein levels of apoptosis genes in PC9 cells transfected with miR-142-5p mimic and PC9/G cells transfected with
miR-142-5p inhibitor. B, Western blotting was used to detect protein levels of apoptosis genes in PC9/G and PC9 cells trans-

fected with indicated reagents.

of HOXDS8 in miR-142-5p-regulated apoptosis,
rescue tests were also performed. It was found
that the expressions of Bax, cleaved-caspase3,
and cleaved-PARP in cells co-transfected with
miR-142-5p mimic and pcDNA-HOXDS8 were
significantly down-regulated. Similarly, PC9
cells were co-transfected with miR-142-5p in-
hibitor and si-HOXDS8 or miR-142-5p inhibitor
and si-NC. It was found that transfection of
si-HOXDS8 could partially reverse the downreg-
ulated miR-142-5p -induced down-regulation of
Bax, cleaved-caspase3, and cleaved-PARP (Fig-
ure 5B). These results indicated that miR-142
regulated the mitochondrial apoptosis pathway
by targeting HOXDS.

Discussion

EGFR-TKI targeted therapy has numerous
advantages than traditional chemotherapy,
which has become an effective treatment for
advanced NSCLC. However, its clinical ap-
plication is greatly limited due to the primary
and acquired resistance of gefitinib. Therefore,
deeply studying the mechanism of gefitinib
resistance in NSCLC cells will help reduce the
difficulty of clinical treatment of lung cancer. It
has been found that miRNAs not only regulate
the occurrence and development of tumors, but
also participate in the formation of EGFR-TKI
resistance of lung cancer, which are expected
to become molecular markers for predicting
EGFR-TKI resistance. Among them, the role
of miR-142 has attracted increasingly more
attention in colon cancer, kidney cancer, and
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lung cancer. Xiao et al’ found that miR-142-3p
is lowly expressed in NSCLC tissues, and it can
inhibit tumor proliferation through targeted
inhibition on HMGBI1 expression. Moreover,
miR-142-5p has been studied in lung cancer
where it has an anti-tumor effect on NSCLC.
Overexpression of miR-142-5p in lung cancer
cells can inhibit the proliferation, invasion,
and metastasis of tumor cells, suggesting that
miR-142-5p is expected to become a thera-
peutic target for lung cancer in the future'®-'.
Wang et al' further found that miR-142-5p can
inhibit lung cancer cells through the targeted
inhibition on PIK3CA. Therefore, the role of
miR-142-5p in gefitinib resistance of lung can-
cer and its specific mechanism were explored
in the present study.

The gefitinib-resistant PC9/G cells were suc-
cessfully constructed first, and the expression
of miR-142-5p was detected. The expression of
miR-142-5p was significantly lower in PC9/G
cells than that in parental PC9 cells. Further-
more, overexpression of miR-142-5p in PC9/G
cells could significantly reverse gefitinib resis-
tance and promote apoptosis, while knockdown
of miR-142-5p in PC9 cells could significantly
enhance gefitinib resistance and inhibit apopto-
sis. Thus, miR-142-5p was involved in regulating
gefitinib resistance of NSCLC cells. Bioinformat-
ics predicted that HOXD8 contained potential
binding sequences pairing with miR-142-5p at
its mRNA 3’UTR, suggesting that HOXD8 may
be one of the potential target genes of miR-142-
S5p. HOXDS, a member of the HOX gene family,
plays an important regulatory role in embryonic
development, cell differentiation, tumor cell pro-
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liferation, metastasis, and even apoptosis. The
abnormal expression of HOXDS is associated
with the occurrence and development of various
tumors, such as colon cancer and ovarian cancer.
Sun et al” reported that the high expression of
HOXDS8 is closely related to cisplatin resistance
of ovarian cancer SKOV3 cells. It is also found
that HOXDS has a higher expression level in pa-
tients with recurrent ovarian cancer and cisplatin
resistance.

To study the regulatory relation between
miR-142-5p and HOXD8, HOXDS level in lung
cancer cells with altered level of miR-142-5p
was first determined. The results revealed that
the expression of miR-142-5p was negatively
correlated with that of HOXDS. The expression
of HOXDS significantly declined after overex-
pression of miR-142-5p. The targeted regulato-
ry relation between miR-142-5p and HOXDS
was verified via dual-luciferase reporter assay,
and it was observed that miR-142-5p could di-
rectly regulate HOXDS. In the rescue tests, the
miR-142-5p-mediated gefitinib resistance was
reversed by regulating HOXDS8 expression in
lung cancer cells. Moreover, miR-142 regulated
the mitochondrial apoptosis pathway through
HOXDS8.

In this paper, miR-142-5p level in gefitinib-re-
sistant PC9/G cells was lower than that in gefi-
tinib-sensitive PC9 cells, while the expression of
HOXDS8 was higher in PC9/G cells than that in
PC9 cells. Both of them exerted important roles
in the resistance of lung cancer cells to gefitinib.
HOXDS was able to reverse the regulatory effects
of miR-142-5p on the sensitivity of cells to gefi-
tinib by influencing the apoptosis pathway.

Conclusions

In summary, we first revealed that miR-142-
5p regulates the sensitivity of cells to gefitinib
through the target gene HOXDS8 in PC9 and
PC9/G cells by regulating the apoptosis pathway.
This study clarifies new explanations about the
mechanism of TKI resistance in lung cancer and
may provide new potential therapeutic targets for
intervention in the gefitinib resistance.
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