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Abstract

Introduction: This study was performed to explore the function of B-Raf
proto-oncogene-activated non-coding RNA (BANCR) in laryngeal squamous
cell carcinoma (LSCC) and cisplatin resistance.

Material and methods: The relative expression level of long non-coding RNA
(IncRNA) BANCR was examined by gRT-PCR in tumor tissues and adjacent
tissues, normal laryngeal cells (Het-1A) and laryngeal squamous carcino-
ma cells (TU686, TU177). Cisplatin-resistant laryngeal squamous carcinoma
cell lines (TU686-DDP-R, TU177-DDP-R) were established. Next, we inhibited
BANCR expression by transfecting siRNA-BANCR and enhanced BANCR ex-
pression by transfecting pcDNA3.1-BANCR into TU686, TU177, TU686-DDP-R
and TU177-DDP-R cells. The CCK-8 assay and clone formation assay were
performed to detect colony proliferation ability and formation ability of cells.
Further, to investigate through which BANCR cell viability/formation is regu-
lated, we detected the expression of MRP1, Bcl-2, p-PKB, and Bax by western
blot.

Results: BANCR was highly expressed in laryngeal squamous carcinoma
tissues and cells. Chemoresistance was generated in TU686-DDP-R and
TU177-DDP-R compared with TU686 and TU177 cells after cisplatin treat-
ment. In addition, upregulated IncRNA BANCR reduced or postponed cell
sensitivity to cisplatin by enhancing cell proliferation in TU686 and TU177
cells. Meanwhile, the expression of MRP1, Bcl-2, and p-PKB was increased,
while Bax was reduced. After cisplatin treatment, down-regulation of BANCR
could consequently attenuate TU686-DDP-R and TU177-DDP-R cell prolifer-
ation, and the expression of MRP1, Bcl-2, and p-PKB was decreased and Bax
was increased.

Conclusions: Down-regulation of BANCR reverses cisplatin resistance of cis-
platin-resistant LSCC cell lines.

Key words: laryngeal squamous cell carcinoma, B-Raf proto-oncogene-
activated non-coding RNA, cisplatin, resistance.

Introduction

Laryngeal squamous cell carcinoma (LSCC) is the one of the most com-
mon cancers within men worldwide, increasing by about 600,000 cases
per year [1], which is caused by drinking and smoking and other possi-
ble risk factors such as human papilloma virus (HPV) and Epstein-Barr
virus (EBV) infections, work environment and nutrition [1, 2]. A survey
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shows that there are about 9,500-11,000 new la-
ryngeal cancer patients in the United States [3].
At present, larynx-conserving surgery and radio-
therapy are effective strategies aiming at the ther-
apy of the cancer, and combined therapy acts on
advanced laryngeal cancer, including adjuvant
therapy [4, 5]. However, the mortality rate of LSCC
remains high [6]. Under this circumstance, some
researchers have studied the biomarkers of LSCC.
Schluter et al. reported that CD31 and vascular
endothelial growth factor (VEGF) are prognos-
tic biomarkers [7]. Other studies indicated that
miR-93-5p [8]and miR-196b[9] are potential mark-
ers in LSCC. However, studies on long non-coding
RNAs (IncRNA) are rare in LSCC, while IncRNA is
a critical regulator of coding RNA and alternative
splicing, and it is associated with tumorigenesis,
tumor progression, and metastasis [10]. There-
fore, it is particularly urgent to search for new bio-
markers of LSCC to carry out early diagnosis.

Long non-coding RNAs are RNA molecules that
are between 200 and 100,000 nucleotides (nt)
long and which are incapable of being translated
into proteins [11, 12]. Research has shown that In-
cRNAs regulated crucial cancer pathways at epi-
genetic, transcriptional, and post-transcriptional
levels [13]. Meanwhile, reports showed that abnor-
mal IncRNA expression has been found in tumors.
The IncRNA HEIH showed higher transcript levels
in hepatitis B virus-related hepatocellular carcino-
ma (HCC). The IncRNA JADE has markedly higher
levels in human breast tumors. Simultaneously,
aberrant transcript profiles of IncRNAs were ob-
served in non-neoplastic diseases, such as ventric-
ular septal defect and acute renal rejection [14].
Numerous studies have indicated that IncRNA was
involved in the regulation of various processes in
the cell, such as cell growth, proliferation, differen-
tiation, survival and apoptosis [15, 16]. Therefore,
scientists started to discover that imbalance of In-
cRNAs leads to the evolution of tumor through
adjusting these cell processes [13, 17]. Besides,
IncRNA expression had not only cellularity and
tissue specificity, but also some IncRNA were ex-
pressed only in specific stages of eukaryotic de-
velopment [18].

B-Raf proto-oncogene (BRAF)-activated non-cod-
ing RNA (BANCR) has been confirmed to have
a close relationship with some human cancers [19].
Research indicated that BANCR has abnormal ex-
pression in some cancers, such as colorectal can-
cer [20], melanoma [21], gastric cancer [22], lung
carcinoma [23], and hepatocellular carcinoma [24].
For example, Shi et al. found that BANCR inhibited
colorectal cancer cell growth via interaction with
p21 protein, and it demonstrated that BANCR was
a regulator of the pathogenesis in colorectal can-
cer [20]. Also, BANCR promoted cell proliferation

in laryngeal squamous cell carcinoma

in lung carcinoma and malignant melanoma by
regulating the mitogen-activated protein kinase
(MAPK) pathway [23, 25]. Above all, BANCR was
a potential biomarker of early diagnosis, progno-
sis, and potential therapy targets in laryngeal car-
cinoma [26]. However, the expression and function
of IncRNA BANCR in LSCC are unclear.

Cisplatin has been widely used in many solid
tumors, is one of the most effective and common
drugs for the treatment of a wide spectrum of tu-
mors, and patients usually get effective results in
the early stages of using cisplatin [27]. However,
the overuse of therapy accelerated the process
of generating drug tolerance, leading to an obsta-
cle for a favorable therapeutic outcome [28]. After
pathogens, such as HPV and EBV, make contact
with the drug many times, the sensitivity of tu-
mor cells was reduced or even disappeared, result-
ing in the reduction or invalidation of the drug to
the pathogens [2, 29]. Drug resistance of tumor
cells is the central barrier for the medical domain
to treat laryngeal carcinoma, and continuous use
of the drug often hinders treatment results [16, 30].

In this study, we altered BANCR expression
by transfection to explore the role of BANCR
in the progression of laryngeal carcinoma cell.
The results revealed that downregulation of
BANCR expression enhanced cell sensitivity to cis-
platin via inhibiting cell proliferation of LSCC.

Material and methods
Tissue samples and cell culture

In total, 47 specimens of human LSCC tissues
and adjacent tissues were obtained from the Tian-
jin Union Medicine Centre (Tianjin, China). Samples
were allocated into two groups: an experimental
group (tumor tissues) and a control group (adja-
cent tissues). The study was performed according
to the institutional ethical guidelines. The ethics
committee of Tianjin Union Medicine Centre ap-
proved a written informed consent form which
was signed by every patient, and all the consents
were saved by the ethics committee. The conduct
of the study was in accordance with the princi-
ples expressed in the Declaration of Helsinki. All
samples were snap-frozen in liquid nitrogen, then
stored at —80°C for further use.

Normal esophageal cell Het-1A and laryngeal
squamous carcinoma cells TU686 and TU177 came
from BeNa Culture Collection (Beijing, China). Cells
were cultivated in Roswell Park Memorial Institute
(RPMI) 1640 culture medium supplemented with
10% fetal bovine serum (FBS, TBD, Tianjin, China),
100 units/ml penicillin G and 100 pg/ml streptomy-
cin and incubated in a 5% CO, humidified atmo-
sphereat 37°C. Cisplatin (DDP)-resistance (R) laryn-
geal squamous carcinoma cells (TU686-DDP-R,
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TU177-DDP-R) came from TU686 and TU177 cells
with continuous cisplatin treatment.

Western blotting

Cells were harvested and lysed in radioimmu-
noprecipitation assay buffer. Protein samples
were separated by sodium dodecyl sulfate poly-
acrylamide gel electrophoresis and transferred
onto polyvinylidene difluoride (PVDF) membranes.
After blocking with 5% skimmed milk, the mem-
branes were incubated overnight at 4°C with pri-
mary antibodies, followed by incubation with sec-
ondary antibodies.

Quantitative reverse transcription-
polymerase chain reaction (QRT-PCR) assay

Total RNA was isolated from tissues and cells
using TRIzol reagent (Invitrogen, Carlsbad, CA,
USA). All steps were performed under RNase-
free condition. A UV spectrophotometer (Bio-
Rad, California, USA) was used to detect RNA
concentration and optical density (OD) value.
The reverse transcription reactions were carried
out via a PrimeScript RT reagent kit (RRO47A, Ta-
KaRa Bio Inc., Japan). For quantitative real-time
PCR (qPCR), a final volume of 20 ul reaction was
performed according to a standard protocol and
the SYBR Green PCR kit (Roche Diagnostics, Indi-
anapolis, IN, USA) on the StepOnePlus Real-Time
PCR System (Applied Biosystems, Carlsbad, CA,
USA). The qPCR was performed in triplicate, with
no template controls. The 224" method was con-
ducted to determine the relative gene expression
levels and the endogenous control was glyceral-
dehyde-3-phosphate dehydrogenase (GAPDH).
The QRT-PCR was performed using the following
cycles: 95°C for 30 s; 40 cycles of 95°C for 5 s and
60°C for 31 s; and a dissociation stage at 95°C for
15s, 60°C for 1 min and 95°C for 15 s. The follow-
ing were the primer (Sangon biotech, Shanghai)
sequences: BANCR primers: 5-ACAGGACTCC-
ATGGCAAACG-3’ (forward) and 5’-ATGAAGAAAG-
CCTGGTGCAGT-3’ (reverse). GAPDH primers:
5’-GCACCGTCAAGGCTGAGAAC-3’ (forward) and
5’-TGGTGAAGACGCCAGTGGA-3’ (reverse).

SiRNA and plasmid transfection

The specific small interfering RNA that tar-
geted BANCR (siRNA-BANCR) and a scrambled
negative control (siRNA-NC) came from Gene-
Pharma (Shanghai, China). The expression vector
(pcDNA3.1) expressing BANCR (pcDNA3.1-BANCR)
and a scrambled negative control (pcDNA3.1)
were also constructed and purchased from Gene-
Pharma (Shanghai, China). The cells were cul-
tured 24 h prior to transfection. Then, the cells were
transiently transfected with corresponding siRNA

or pcDNA3.1 by using Lipofectamine 2000 Trans-
fection Reagent (Invitrogen, Carlsbad, CA, USA) on
the basis of the manufacturer’s instructions. Cells
transfected with siRNA or pcDNA3.1-BANCR were
harvested for further analysis after 48 h. Small
interfering RNAs can guide Argonaute-containing
RNA-induced silencing complexes to target RNAs
in a sequence-specific way, leading to mRNA dead-
enylation followed by exonucleolytic decay, mRNA
endonucleolytic cleavage, or translational inhibi-
tion [31]. pcDNA 3.1 is 5.4 kb vector and is designed
for high-level expression. For high-level expression,
it contains the human cytomegalovirus (CMV) im-
mediate-early promoter. High-level expression can
be performed in most mammalian cells [32].

Cell counting

The cells were cultured 24 h prior to transfec-
tion. Cells were treated with expressing BANCR
(pcDNA3.1-BANCR), a scrambled negative control
(pcDNA3.1) and cultured for 48 h, then cells were
collected through trypsinization, mixed in PBS and
trypan blue was added. Cells were counted using
a microscope counting chamber.

CCK-8 assay

A reagent of Cell Counting Kit-8 (CCK-8) assay (Be-
yotime, Institute of Biotechnology, Shanghai, China)
was used in the cell proliferation assay. 3000 viable
cells per well a 96-well tissue culture plates in a final
volume of 100 pl were used. Every 24 h, a plate was
subjected to assay by adding 10 ul of CCK-8 solution
to each well, and the plate was further incubated for
4 h at 37°C. The Microplate Photometer was used to
measure the absorbance at 450 nm. All assays were
performed in triplicate and all experiments were re-
peated three times.

Colony formation assay

The method of the colony formation assay:
a total of 1000 cells were plated into each well
of a 6-well plate and cultured in medium con-
taining 10% FBS incubation at 37°C in 5% CO,
for 2 weeks, replacing the medium every 4 days.
The colonies were fixed with methanol, stained
with Giemsa, and counted. Triplicate wells were
measured in each treatment group.

Statistical analysis

Data were analyzed using GraphPad Prism 6
and were expressed as the mean +SD. The signi-
ficance of the differences between groups was
estimated by Student’s t-test, or one-way analy-
sis of variance, as appropriate. Two-sided p < 0.05
was deemed to show a statistically significant dif-
ference.
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Results

LncRNA BANCR expression level was high
in tumor tissues and LSCC cells

The relative BANCR expression level was de-
tected in tumor tissues and adjacent normal tis-
sues from 47 patients via using QRT-PCR. It was
notable that BANCR expression was higher in
tumor tissues compared with adjacent normal
tissues (Figure 1 A). Compared with the Het-A
cells, the BANCR expression was increased
significantly in LSCC cells TU686 and TU177 (Fig-
ure 1 B). To evaluate LSCC cell growth after over-
expression BANCR, we estimated cell counts. As
shown in Figure 1 C, the cell count was significantly
higher in the pcDNA3.1-BANCR group, compared
with the pcDNA3.1 group. In order to confirm
the prognostic value of BANCR expression for la-
ryngeal squamous cell carcinoma, we acquired
the Kaplan-Meier survival curves for the correlation
between the levels of BANCR expression and over-
all survival from The Cancer Genome Atlas (TCGA),
and we found that BANCR expression was signifi-

in laryngeal squamous cell carcinoma

cantly correlated with laryngeal squamous cell car-
cinoma patients’ overall survival (Figure 1 D). Pa-
tients with increased BANCR expression had worse
overall survival than those with low expression of
BANCR. The above data demonstrated that
IncRNA BANCR may function as an actuator gene
in LSCC. Thus, it can be seen that BANCR had a cer-
tain relationship with LSCC.

The level of BANCR was overexpressed
in cisplatin-resistant LSCC cells

Initially, we established cisplatin-resistant cell
lines TU686-DDP-R and TU177-DDP-R. TU686
and TU686-DDP-R cells, and TU177 and TU177-
DDP-R cells were treated with various concen-
trations of DDP (1, 2, 4, 8, 16, 32 pg/ml) for 48 h.
Then, the cell viability was examined (Figures 2 A,
B). The results showed that cell viability of TU686
was significantly lower compared with TU686-
DDP-R cells with DDP treatment. Similar results
appeared in TU177 cells and TU177-DDP-R cells.
Colony formation assays indicated that the colo-
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Figure 1. Expression of BANCR in tumor tissues and laryngeal squamous cell carcinoma (LSCC) cells. A — The ex-
pression of BANCR was examined by qRT-PCR, and 47 samples of tumor tissues and adjacent tissues were investi-
gated.” P < 0.0001, compared with adjacent tissues. B — Expression of BANCR in LSCC cells and laryngeal cells was
determined by qRT-PCR. “P < 0.01, compared with Het-1A. C — Cell counting after pcDNA3.1-BANCR transfection in
TU686 and TU177 cell lines. Cell count was markedly increased in pcDNA3.1-BANCR group, compared with pcDNA3.1
control. D — The association between overall survival rates and BANCR expression
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Figure 2. The cisplatin-resistant cell line was established. A, B — TU686 and TU686-DDP-R cells, and TU177 and
TU177-DDP-R cells were treated with various concentrations of DDP (0, 1, 2, 4, 8, 16, 32 pg/ml). C, D — Colony-
forming growth assays were performed to determine the proliferation of TU686, TU177, TU686-DDP-R, TU177-
DDP-R cells with 10 ug/ml DDP treatment. The colonies were counted and captured. E — The expression of BANCR
in TU686, TU686-DDP-R, TU177, TU177-DDP-R was observed by gRT-PCR assay. Data represent the mean + SD.

**P < 0.01, compared with TU686 or TU177

ny numbers of TU686-DDP-R and TU177-DDP-R
cells with 10 pg/ml DDP treatment were obvious-
ly higher than TU686 and TU177 (Figures 2 C, D).
As shown in Figure 2 E, we observed that the expres-
sion of BANCR in TU686-DDP-R and TU177-DDP-R
was significant higher compared with TU686 and
TU177. It indicated that high BANCR expression may
make cells become resistant to cisplatin in LSCC.

Downregulation of BANCR increased
sensitivity of cisplatin-resistant LSCC cells
by inhibiting proliferation in vitro

BANCR expression levels were enhanced by
transfecting pcDNA-BANCR in TU686 and TU177
cells, while the expression of BANCR was inhib-
ited via transfecting with siRNA-BANCR in TU686-
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Figure 3. The effect of BANCR expression on sensitive cells and cisplatin-resistant cells in laryngeal squamous
cell carcinoma (LSCC). A — Relative expression of BANCR in TU686 and TU177 after transfection of pcDNA3.1 and
pcDNA3.1-BANCR. “P < 0.01, compared with pcDNA3.1. B — Relative BANCR expression of TU686-DDP-R, TU177-
DDP-R after transfection of siRNA-BANCR and si-NC. “P < 0.01, compared with si-NC. C, D — CCK-8 assay was
used to evaluate sensitivity of TU686 and TU177 to DDP after transfection of pcDNA3.1-BANCR. All cells were
administered with different concentrations of cisplatin for 24 h.”P < 0.01, compared with pcDNA3.1. E, F — CCK-8
assay was used to evaluate sensitivity of TU686-DDP-R and TU177- DDP-R to DDP after transfection siRNA-BANCR.
**P < 0.01, compared with si-NC

DDP-R and TU177-DDP-R. QRT-PCR analysis of
BANCR expression levels suggested that BANCR
expression was enhanced in TU686 and TU177
cells following transfection with pcDNA-BANCR
compared with pcDNA3.1 (Figure 3 A). Relative
expression levels of BANCR in TU686-DDP-R and
TU177-DDP-R with siRNA-BANCR were fewer than

si-NC (Figure 3 B). Moreover, cell viability of LSCC
cells with pcDNA3.1-BANCR transfection was sig-
nificantly high following treatment with various
concentrations of DDP (1, 2, 4, 8, 16, 32 pg/ml)
compared with the pcDNA3.1 group (Figures 3 C, D),
while cell viability of DDP-resistant LSCC cells with
SiRNA-BANCR was clearly lower compared with
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nies were counted and captured. “P < 0.01, compared with pcDNA3.1. B — After treatment with siRNA-BANCR and
DDR the colonies of TU686-DDP-R and TU177-DDP-R were counted. “P < 0.01, compared with si-NC. All cells were

treated with 10 pg/ml DDP

si-NC (Figures 3 E, F). Representative data of ex-
periments showed that upregulated BANCR re-
duced sensitivity of TU686 and TU177 cell to cis-
platin. In contrast, the cisplatin-resistant cell line
became sensitive after downregulation of BANCR
expression.

Downregulation of BANCR increased
sensitivity of cisplatin-resistant LSCC cells
by inhibiting colony formation in vitro

The proliferative impact of BANCR on the pro-
cess of cells was further assessed by colony for-
mation assays. Colony numbers of the pcDNA3.1-
BANCR group were obviously higher than the
pcDNA3.1 in TU686 and TU177 cells with 5 pg/ml
DDP treatments. However, colony numbers of the
SiRNA-BANCR group were lower than si-NC in
TU686-DDP-R and TU177-DDP-R with 5 pg/ml
DDP treatment (Figures 4 A, B). The observations
indicated that downregulation of BANCR increased
sensitivity of cisplatin-resistant LSCC cells.

Modulation of MRP1 and apoptosis-related
genes

To investigate through which BANCR cell via-
bility/formation is regulated, we detected the ex-
pression of MRP1, Bcl-2, p-PKB and Bax. Bcl-2 is
anti-apoptotic protein, while Bax plays an im-
portant role in proapoptotic processes. They ex-
ist in intrinsic apoptotic pathways [33]. Further,
protein kinase B (PKB) is an important member
of the PI3/PKB pathway. The activated PI3K/PKB
pathway was found in head and neck carcinomas
and phosphorylated protein kinase B (p-PKB) was
increased [34]. Moreover, multidrug resistance is
a major contributor to the failure of chemotherapy
in patients suffering from multidrug resistance-as-
sociated protein 1 (MRP1) was up-regulated in la-
ryngeal cancer [35, 36]. Our results showed that
the expression of MRP1, Bcl-2, p-PKB of LSCC cells
with pcDNA3.1-BANCR transfection was signifi-
cantly high compared with the pcDNA3.1 group
(Figures 5 A-C, E-G), while the expression of Bax
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Figure 5. The effect of BANCR on the expression of MRP1, Bcl-2, p-PKB, Bax in sensitive cells and cisplatin-resistant
cells of laryngeal squamous cell carcinoma (LSCC). The expression of MRP1, Bcl-2, p-PKB, Bax in TU686 (A-D) and
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was decreased in the pcDNA3.1-BANCR group
(Figures 5 D, H). In addition, MRP1, Bcl-2, and p-PKB
expression was reduced in DDP-resistant LSCC
cells with siRNA-BANCR compared with si-NC (Fig-
ures 5 I-K, L-N). Conversely, the Bax expression was
increased (Figures 5 E, O). These results indicated
that the PI3/PKB signaling pathway may be relat-
ed to cell viability, which was regulated by BANCR.
Bcl-2 and Bax may participate in this process.

Discussion

Laryngeal squamous carcinoma is the most
common cancer of head and neck squamous cell
carcinoma around the world [6, 37], in which In-
cRNAs occupy an important position. Feng et al.
reported that IncRNAs are potential biomarkers in
advanced LSCC [38]. Wu et al. showed that LncRNA
H19 could accelerate LSCC pathological processes
through miR-148a-3p and DNM [39]. Li et al. indi-
cated that IncRNA HOTAIR plays a regulatory role
in LSCC [40]. At present, relevant research has
found that IncRNA may have a vital effect on dif-
ferent aspects of cell pathology and physiology,
such as cancer [41]. Cisplatin (DDP) has a wide
anticancer spectrum, strong function, and it has
no cross resistance or other characteristics, such
as toxicity, and cisplatin can establish a mouse
model of acute kidney injury [42]. Further, it is
one of the most commonly used drugs in combi-
nation chemotherapy at present. However, drug
resistance is a serious obstacle to efficient che-
motherapy and represents a major problem in
clinical oncology [27]. Consequently, gene therapy
becomes an appealing and effective option for
cancer treatment. The experiments of Zhu et al.
demonstrated that the suppression of the cluster
of differentiation 147 (CD147) gene as a potential
target for therapeutic anti-cancer drugs enhanced
chemosensitivity to cisplatin in laryngeal carcino-
ma human epithelial-2 (Hep2) cells [6]. Also, low
LncRNA HOTAIR expression promoted enhancer
of zeste homolog 2 (EZH2) expression, contrib-
uting to the increase of the sensitivity to DDP in
the LSCC cells through promoting the prolifera-
tion of AMC-HNS cells [43]. Xu et al. deemed that
apigenin may enhance the sensitivity to cispla-
tin of laryngeal carcinoma cells via suppressing
GLUT-1 and p-Akt genes [44]. Furthermore, some
studies indicated IncRNAs, especially BANCR, as
potential oncogenes or inhibitor genes to tumors,
had crucial regulatory functions in tumorigenesis
and tumor progression. Zhang et al. reported that
BANCR as a tumor suppressor inhibits aggres-
siveness in papillary thyroid cancer [45]. More-
over, Wang et al. indicated that BANCR promotes
endometrial cancer cell proliferation, migration
and invasion [46]. In addition, BANCR had an in-
separable relationship with melanomas, papillary

thyroid carcinomas, colorectal carcinomas, lung
cancers and serous ovarian carcinomas [47, 48],
which means that BANCR may serve as a novel
biomarker for cancer diagnosis and disease prog-
nosis evaluation. BANCR-targeting inventions may
be explored as a promising therapeutic option in
cancer treatments [49]. That is, regulating BANCR
was a possible orientation to treat tumor, and
IncRNA BANCR can be considered as therapeutic
targets, at least for some cancer types [50]. How-
ever, it was completely unclear for the biological
functions of IncRNA BANCR in LSCC.

Research revealed that high BANCR expression
emerged in LSCC cells. Similarly, BANCR was over-
expressed in malignant melanoma tissues [21].
Conversely, low expression of BANCR had been
observed in both lung cancers and colorectal can-
cers [23]. Also, the research of He et al. revealed
that BANCR expression was low in bladder can-
cer tissues and cells [51]. We have developed
a cisplatin-resistant LSCC cell line from human
laryngeal carcinoma cells TU686 and TU177 with
cisplatin treatment, showing that BANCR was
overexpressed in cisplatin-resistant cell lines
TU686-DDP-R and TU177-DDP-R based on BANCR
overexpressed in LSCC cells. Further, we regulated
expression of BANCR to explore whether BANCR
expression had an impact on sensitivity of LSCC
cells and cisplatin-resistant LSCC cells by influ-
encing cell proliferation after the transfection of
pcDNA3.1-BANCR or siRNA-BANCR. Previous re-
search showed that downregulation of BANCR
promoted the proceeding of proliferation via inhib-
iting p21 protein expression in colorectal cancer
cells and bladder cancer cells [20, 51]. On the oth-
er hand, BANCR accelerated cell proliferation via
activating the MAPK pathway in lung carcinoma
[25, 52]. Furthermore, down-regulation of BANCR
remarkably repressed endometrial cancer cell pro-
liferation via inhibiting the ERK/MAPK signaling
pathway that regulates MMP1 and MMP2 [45]. In
our research, apparently, on the one hand, elevated
BANCR expression protected LSCC cells from the
toxicity of cisplatin and promoted cell proliferation
in comparison with the control cells. On the oth-
er hand, the results showed that knockdown of
BANCR repressed proliferation of LSCC cells. Mean-
while, overexpression BANCR increased the ex-
pression of p-PKB in LSCC cells, while knockdown
of BANCR decreased protein expression levels
of p-PKB in resistant cells. Taken together, the re-
sults showed that downregulation of BANCR en-
hanced sensitivity of cisplatin-resistant LSCC cells
by inhibiting proliferation in vitro. The PI3/PKB sig-
naling pathway may participate in this process.

In conclusion, BANCR was confirmed to partic-
ipate in the progression of cells such as prolifera-
tion in laryngeal squamous carcinoma. Knockdown
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of BANCR restrained cell proliferation. Our study
demonstrated that sensitivity of cisplatin-resis-
tant laryngeal squamous carcinoma cells could be
rescued successfully by downregulating the ex-
pression of IncRNA BANCR. The study of specific
BANCR biological function has important signif-
icance for the diagnosis of cancer and prediction
of new target genes, and our studies provide an im-
portant theoretical basis for further research.
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