OncoTargets and Therapy

Dove

ORIGINAL RESEARCH

LncRNA PART | Exerts Tumor-Suppressive
Functions in Tongue Squamous Cell Carcinoma via

miR-503-5p

Xiqun Zhao'”
Yanqing Hongz’*
Qingyuan Cheng?
Lixin Guo

'Department of Pediatric Dentistry, Jinan
Stomatological Hospital, Jinan, Shandong
250001, People’s Republic of China;
2Prosthodontic Lab, Jinan Stomatological
Hospital, Jinan, Shandong 250001,
People’s Republic of China; *Department
of Stomatology, Jinan LiCheng District
Hospital of Traditional Chinese Medicine,
Jinan, Shandong 250001, People’s
Republic of China; “Department of
Scientific Education, Jinan Stomatological
Hospital, Jinan, Shandong 250001,
People’s Republic of China

*These authors contributed equally to
this work

Correspondence: Lixin Guo

Department of Scientific Education, Jinan
Stomatological Hospital, No. 101, Jing Liu
Road, Shizhong District, Jinan, Shandong

250001, People’s Republic of China

Tel +86-15589970752

Email caomang|993h@163.com

This article was published in the following Dove Press journal:
OncoTargets and Therapy

Background: Tongue squamous cell carcinoma (TSCC) accounts for one-third of oral
cancers. Previous studies had reported that IncRNA/miRNA regulated the biological beha-
viors of different cancer cells. However, the mechanisms of PART1 in regulating tumorigen-
esis and TSCC development via targeting miR-503-5p had not been studied.

Methods: The expressions of PART1 and miR-503-5p in tissues and cultured cell lines were
detected by qRT-PCR. StarBase 3.0 was used to predict the binding sites of PART1, then
dual-luciferase assay and RNA pull-down assay were executed to confirm whether miR-503-
5p was a target of PART1. TSCC cells were co-transfected with PART1-overexpressed
plasmid or miR-503-5p mimics in vitro, and the transfection efficiency was evaluated
through qRT-PCR. Western blot was performed to assess the expressions of EMT-related
proteins. CCK-8 and clone formation assays were conducted to detect cell proliferation,
TUNEL assay was used to detect apoptosis, and transwell assay was executed to test
migration and invasion.

Results: The low PART1 expression and high miR-503-5p expression were found in TSCC
tissues and cell lines (CAL-27 and SCC9). PART1 expression was positively correlated with
patients’ prognosis. The targeting and binding relationship between PART1 and miR-503-5p
was confirmed, and overexpressed PART1 diminished the expression of miR-503-5p as well.
Moreover, PART1 facilitated apoptosis, inhibited proliferation, invasion and migration of
TSCC cells, and these influences were impeded by miR-503-5p overexpression.
Conclusion: LncRNA PART1 played a cancer-suppressing role in TSCC by targeting miR-
503-5p, which provided a potential target for TSCC treatment.

Keywords: tongue squamous cell carcinoma, LncRNA PART1, miR-503-5p, proliferation,

invasion, migration

Introduction

Tongue squamous cell carcinoma (TSCC) is a common cancer that occurs in the oral
cavity.! TSCC always presents with local invasion, fast growth and obvious pain.? The
prognosis is still poor mainly because of the regional recurrence and lymph node
metastasis. Lymph node ratio (LNR) and extranodal extension (ENE) are expected as
promising prognostic tools to identify patients with worse disease-free survival (DFS)
and overall survival (OS) in oral squamous cell carcinoma (OSCC).* Despite the
advanced therapies, the metastasis and recurrence of tumor cells remain the most
aggressive factors of prognosis. Therefore, investigating the molecular mechanism
involved in TSCC development and finding the effective molecular therapeutic targets
are urgently needed.
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Long non-coding RNAs (IncRNAs) are defined as a
type of endogenous non-protein-coding RNAs that con-
sists of over 200 nucleotides in length. LncRNAs regu-
late gene expression through various mechanisms and
play a role in many physiological and pathological
processes.” ° LncRNAs medicate miRNAs expression
through silencing at transcript level through chromatin
modification or acting as endogenous sponges.'®'?
MicroRNAs, as

RNAs, which block protein production by base-pairing

evolutionary conserved non-coding

with target mRNA of functional proteins, thus leading to
the pathological changes of diseases.'® In recent years,
IncRNAs have become a hot spot of research and they
contribute to tumorigenesis and metastasis.”'* In TSCC,
IncRNA has been reported to work as an oncogene or
tumor suppressor gene and it always affects patient

1516 For instance, the silencing of AFAPI1-

prognosis.
AST1 suppressed cell proliferation, migration and invasion
in TSCC.'” Additionally, overexpression of IncRNA
MEG3

apoptosis.'® LncRNA prostate androgen-regulated tran-

reduced cell proliferation and enhanced
script 1 (PART1), located on chromosome 5ql12, was
discovered in a region harbor tumor suppressor genes.'’
PART]1 has been reported to strengthen the proliferation
and suppress apoptosis in the prostate and NSCLC.?%%!
In contrast, Li et al and Song et al have revealed that the
PART1 level is positively correlated with the overall
survival rate of TSCC and carried a good prognosis.'>*
Moreover, Zhang et al summarized that PART1 as a
potential target for TSCC treatment could inhibit the
metastasis and EMT of tumor cells by targeting miR-
301b.'° Also, miR-503 was significantly up-regulated in
laryngeal squamous cell carcinoma (LSCC), and it has
been shown that it could cause tumorigenesis by silen-
cing or disappearing tumor suppressor genes by nega-
tively regulating the expression of programmed -cell
death 4 (PDCD4).”> Recently, more and more studies
reported that miR-503-5p was significantly up-regulated
in OSCC tissues and cells, which acted as an oncogene to
promote the malignant behaviors (including proliferation,
invasion and migration) of OSCC cells.>*° Importantly,
Song et al have simultaneously found the down-regula-
tion of PART1 and up-regulation of miR-503 in TSCC,"’
which confirmed that both IncRNA PART1 and miR-503
were associated with the occurrence and development of
TSCC. However, the key mechanisms of how PART1 is
involved in the regulation of tumorigenesis have not been

reported.

In the current study, the levels of IncRNA PART1 and
miR-503 in TSCC tissues and TSCC cell lines were
detected. Furthermore, we examined the influences of
them on the proliferation, invasion, migration and apopto-
sis of TSCC cells and explored the key molecular mechan-

isms in mediation of the development of TSCC, as well.

Materials and Methods

Clinical TSCC Tissue Collection
Forty cases pathologically confirmed TSCC and corre-

sponding adjacent (>2 cm away from the tumor sites and
has been confirmed by pathologist) tissue specimens were
collected during surgery from 2013~2019 in Jinan stoma-
tological hospital. Inclusion criteria: 1) samples were
newly diagnosed primary TSCC cases; 2) patients did
not receive chemoradiotherapy before surgery; 3) patients
were willing to participate in a 5-year follow-up.
Exclusion criteria: 1) patients had received any treatment
before admission; 2) any histories of previous tumor; 3)
patients had other clinical diseases. The follow-up study
was conducted for 5 years until the patient died. Follow-up
is done every 1-2 months through the visit of outpatient at
clinic or phone call. The causes of patients’ deaths were
confirmed by medical records or information provided by
relatives; therefore, patients who died due to other reasons
were excluded from this study. All tissue specimens were
frozen and preserved in liquid nitrogen. The clinical-
pathological data of TSCC patients were collected after
pathological diagnosis for statistical analysis. This study
passed the supervision and the review of the Medical
Ethics Committee of the hospital and all patients provided
informed consent, which complied with the requirements

of Helsinki’s ethical principles, as well.

Cell Culture

Normal human oral keratinocyte cell line (NHOK), TSCC
cell lines (CAL-27, SCC9 and SCC25) were bought from
Shanghai cell bank, Chinese academy of sciences. Roswell
Park Memorial Institute 1640 medium (RPIM-1640,
Gibco, USA) with 10% fetal bovine serum (FBS,
Hyclone, USA) was used for the incubation of NHOK
cells, the 1:1 mixture of Dulbecco’s modified Eagle’s
medium and Ham’s F12 (DMEM/F-12, Gibco, USA) sup-
plied with 400 ng/mL hydrocortisone and 10% FBS was
used for the incubation of TSCC cells. The cells were
routinely cultivated in an incubator at 37°C with 5%

submit your manuscript

9978

Dove

OncoTargets and Therapy 2020:13


http://www.dovepress.com
http://www.dovepress.com

Dove

Zhao et al

CO,. When the confluence reached 80-90% (about 2—3 d),
the passage was performed with a ratio of 1:3.

Cell Transfection

The pcDNA3.1-PART1 overexpression plasmid was con-
structed by GeneChem (Shanghai, China). Lipofectamine
2000 kit (Invitrogen, USA) was used to transfect CAL-27
and SCC9. In brief, TSCC cells were maintained overnight
in 96-well plates with an antibiotic-free medium for trans-
fection preparation. Then, 2pug pcDNA3.1-PART1 or
pcDNA3.1-NC were transfected into 1x10° TSCC cells
with Lipofectamine 2000 and gene expression was
detected after 48 h of culture. The cells were divided
into 3 groups: control, pcDNA3.1-NC, and pcDNA3.1-
PARTI1. Similarly, miR-503-5p mimics (Sigma-Aldrich,
USA) or mimics-NC were transfected into logarithmic
TSCC cells and divided into 3 groups: control, mimics-
NC and miR-503-5p mimics. Finally, the co-transfection
of miR-503-5p mimics and pcDNA3.1-PART1 into TSCC
was performed, and the cells were divided into 5
groups: control, mimics-NC+pcDNA3.1-NC, mimics-NC
+pcDNA3.1-PART1, miR-503-5p mimics+pcDNA3.1-NC,
and miR-503-5p mimics +pcDNA3.1-PART]1.

gRT-PCR
TRIZOL reagent (Invitrogen, USA) was applied for RNA
extraction. Then, total RNA was synthesized to cDNA
using PrimeScript RT reagent Kit (TaKaRa, Japan) accord-
ing to the manufacturer’s specifications. Subsequently, the
c¢cDNA and SYBR Premix Ex Taq kit (TaKaRa, Japan)
were used in qRT-PCR procedure and performed on the
LightCycler 96 PCR instrument (Roche, USA). The ampli-
fication condition was described as follows: 95°C pre-
denaturation for 10 min (94°C denaturation for 10 s, 62°
C annealing for 15 s, 72°C extension for 35 s) x 40 cycles.
GAPDH and U6 were used as internal references, and the
primer sequences (Table 1) were synthesized by Shanghai
Biotech Engineering Co., Ltd. The 27" method was
used for result analysis.

Western Blot

Lysed BCA kit
(ThermoFisher, USA) for protein concentration determina-
tion. The proteins were separated by 12% SDS-PAGE and
transferred onto the PVDF membrane. Then, the PVDF
membrane was blocked using 5% skim milk for 2 h and

samples were analyzed with the

washed in TBS-T. The primary rabbit anti-human antibo-
dies were added for immunoblotting as followed: B-actin

Table | The Primer Sequences of qRT-PCR

Primer Name | Primer Sequence

PART | Forward: 5'-GCTGCACTGGAACAACACAG -3’
Reverse: 5-TCAGGGTAGGCCAGCAGTAT -3’

GAPDH Forward: 5-TGACGTGCCGCCTGGAGAAAC-3'
Reverse: 5-CCGGCATCGAAGGTGGAAGAG-3'

miR-503-5p Forward: 5-TAGCAGCGGGAACAGTTC-3'
Reverse: 5-GTGCAGGGTCCGAGGT-3'

uUé Forward:5'-CTCGCTTCGGCAGCACA-3’
Reverse: 5-AACGCTTCACGAATTTGCGT-3’

(42 kDa, 1:1000, ab16769, Abcam, UK), N-cadherin (100
kDa, 1:1000, ab76057, Abcam, UK), Vimentin (67 kDa,
1:1000, ab8978, Abcam, UK) and E-cadherin (125 kDa,
1:1000, ab15148, Abcam, UK). After that, the samples
were incubated at 4°C overnight and washed with TBS-T
for 3 times and each time for 10 min. Horseradish perox-
idase-labeled goat anti-rabbit IgG (1:10,000, Sigma, USA)
was added and the membrane was incubated for 1 h and
washed 3 times with TBS-T. Finally, chemiluminescence
coloration, exposure, development, fixing, and data analy-
sis were performed. B-actin was applied as an internal

reference.

Cell Counting Kit-8 (CCK-8) Assay

The cell viability was determined using the CCK-8 kit
(Abcam, UK). The transfected cells were made into sin-
gle-cell suspension and seeded in a 96-well plate with
6x10° cells in each well. After different treatments, the
plate was incubated at 37°C with 5% CO, for different
periods (0, 24, 48, and 72 h) and 10 uLL CCK-8 solution
was added into each well. The absorbance was measured
by enzymatic reader (Biotek, USA) at 460 nm.

Colony Formation Assay

CAL-27 (800 cells/well) and SCC9 (2000 cells/well) cells
were separately plated in 6-well plates after different
transfections and incubated in DMEM/F-12 medium with
10% FBS. The cells were cultivated for 14 days and the
medium was renewed every 3 days, the colonies were
fixed by methanol for 20 min and stained using crystal
violet. The inverted phase-contrast microscope (Olympus
ckx53, Japan) was used to obtain the colony formation
photographs and the number of colonies was automatically
counted by ImageJ (1.48v) software.
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dUTP Nick End Labeling (TUNEL) Assay
The TUNEL kit (ab66108, Abcam, UK) was selected for
staining DNA breakage. The transfected cells were incu-
bated for 24 h and fixed with 4% formaldehyde for 30 min
and washed with PBS. TdT enzyme reaction solution and
FITC dUTP (labeling the DNA end of apoptosis cells) were
added in turn and incubated in dark for 60 min. Finally, the
DAPI staining solution was added to re-dye the nucleus and
the cells were incubated in dark for 10 min. Then, the cells
were rinsed 3 times with PBS and sealed. The apoptosis in
each group was detected by microscopy (Olympus Ckx53,
Japan) at 495 nm and 519 nm. The apoptosis rate was
calculated through analyzing the relative fluorescence inten-
sity automatically by Image] software (1.48V).

Transwell Invasion and Migration Assay
One day before the cells were inoculated in the transwell
chamber, the surface of the upper chamber was spread
with matrigel (without matrigel in migration experiments).
In detail, 10% FBS DMEM/F-12 medium was added into
the lower invasion-chamber and cell suspension was trans-
ferred into the upper invasion-chamber. The cells were
maintained in the upper chamber with a density of 1x10°
cells/well and incubated for 24 h. The matrigel and the
cells in the upper chamber were removed with a cotton
swab. The cells in lower chamber cells were fixed with 4%
paraformaldehyde and stained by 0.1% crystal violet.
Photographs were captured using microscopy (Olympus
Ckx53, Japan).

Dual-Luciferase Reporter Assay

The StarBase 3.0 database was used to predict the bind-
ing sites of IncRNA PARTI1, and the mutant and wild
sequences of PART1 were supplied by Shanghai Biotech
Engineering Co., Ltd. The PART1 mutation and the
wild-type fragment were combined with the pmirGLO
luciferase reporter Vector (Promega, USA). The
pmirGLO-PART1 WT or pmirGLO-PARTI MUT and
miR-503-5p mimics or mimics-NC were co-transfected
into SCC9 cells. Two days after transfection, the fluores-
cence activities of each group were detected by the Dual-
Luciferase Kit (Promega, USA).

RNA Pull-Down

TSCC cells were transfected with miR-503-5p mimics and
incubated for 48 h. Then, the cells were harvested and

lysed. The biotin-labeled PART1 (Bio-PARTI1, probe
sequence was shown in Table S1) was conjugated to
streptavidin agarose beads (Invitrogen, USA). Cell lysate
was mixed with Bio-PART1 or Bio-NC for 2 h, and then
streptavidin agarose beads (Invitrogen, USA) were added
and incubated for 1 h. The expression level of miR-503-5p
in coprecipitated RNAs (Table S2) was determined by
gRT-PCR as mentioned before.

Statistical Analysis

Each experiment was performed at least three times. Data
were analyzed by SPSS v17.0 and GraphPad Prism 6, and
the results were expressed as mean + standard deviation
(Mean = SD). The #-test was used for the comparison
between two groups, and One-Way ANOVA analysis of
variance was used for the comparison among multiple
groups. Tukey’s multiple comparisons test was conducted
for the pairwise comparisons after ANOVA analysis. P <
0.05 was considered as statistically significant.

Results
PART | Was Low Expressed in TSCC

Tissues and Related to Patients’ Prognosis
The detection of PART1 expression in TSCC and tumor-
adjacent normal tissues was achieved via qRT-PCR. The
results in Figure 1A suggested that PART1 expression was
significantly lower (P < 0.001) in the TSCC group com-
pared with the control adjacent group. To evaluate the
relationship between clinical characteristics and PART1
expression, the correlation between PART1 expression
level and the clinicopathological characteristics of TSCC
patients was analyzed and the details were organized in
Table 2. The results indicated a correlation between
PART1 expression in TSCC tissues and tumor classifica-
tion (P = 0.0024), clinical stage (P = 0.0057), lymph node
metastasis (P = 0.000). In addition, the outcome of
Kaplan—Meier survival analysis (Figure 1B) showed that
low PART1 expression in TSCC tissue was correlated with
a low overall survival rate (P = 0.0107).

PART | Inhibited the Proliferation and
Promoted Apoptosis of TSCC Cells

To examine the effect of PART1 on the proliferation of
TSCC cells, qRT-PCR was applied to evaluate the expres-
sion of PART1 in NHOK and TSCC cell lines (including
CAL-27, SCC9 and SCC25). The results in Figure 2A
suggested that the expressions of PART1 in TSCC cell
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Figure | The expression of IncRNA PART | in TSCC was related to prognosis. (A): The expressions of PART| in prelingual tissues and adjacent normal tissues with TSCC
were detected by qRT-PCR. (B): Kaplan-Meier survival analysis, comparison between the two groups was performed using the t-test, the experiments were repeated three

times.

lines were significantly lower than NHOK (all P < 0.05).
The CAL-27 and SCC9 cells were selected for subsequent
experiments due to their more significant differences com-
pared with NHOK (P < 0.01). The pcDNA3.1-PART1 or

Table 2 Relationships Between the Expression of PARTI and
Clinicopathologic Factors of TSCC Patients

Characteristics | No. of PART | Expression P-value
Cases
N=40 High Low
(n=16) (n=24)

Gender 0.51
Male 26 10 16
Female 14 6 8

Ages 0.71
<60 23 9 14
260 17 7 10

T classification 0.0024%**
TI-T2 19 10 9
T3-T4 21 6 15

Differentiation 0.14
Well 5 3 2
Mediate 10 2 8
Poor 25 11 14

Clinical stage 0.0057**
1=l 13 9 4
-1V 27 7 20

Node metastasis 0.000%*
Yes 16 3 13
No 24 13 I

Note: *P < 0.01.
Abbreviation: T, tumor.

pcDNA3.1-NC were transfected into CAL-27 and SCC9
cells. The transfected efficiency was checked by qRT-PCR
and the results reported that PART1 expression in
pcDNA3.1-PART1 group was much higher than the con-
trol group and pcDNA3.1-NC group (P < 0.01), which
indicated that the transfection was successful (Figure 2B).
Cell viability was examined using the CCK-8 assay
(Figure 2C), and the results showed that the cell viability
in pcDNA3.1-PART1 group was lower than the control
group and pcDNA3.1-NC group (P < 0.01). The effect of
PART1 on cell proliferation was tested by colony forma-
tion assay (Figure 2D), and significant suppression of
overexpressed PART1 on cell proliferation was found in
pcDNA3.1-PART1 group relative to the control group and
pcDNA3.1-NC group (P < 0.01). Meanwhile, the out-
comes of the TUNEL assay showed an extraordinary
increase of apoptosis in the pcDNA3.1-PART1 group com-
pared with the control group and pcDNA3.1-NC group (P
< 0.01), which indicated that overexpression of PART1
significantly promoted apoptosis (Figure 2E). In summary,
PART1 diminished TSCC cell proliferation and promoted
apoptosis.

PART | Inhibited Invasion and Migration of
TSCC Cells

To investigate the mechanism of PART1 on metastasis of
TSCC cells, western-blot was executed to test the expres-
sion of EMT-related proteins (Figure 3A). EMT induces
the invasion and migration of cancer cells through the
weakened or lost intercellular adhesion.”’® The results
showed that the expression of N-cadherin and Vimentin
was reduced (P < 0.01) while E-cadherin expression was
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Figure 2 PART | inhibited the proliferation of TSCC cells. (A): expression of PART | in TSCC cell lines was detected by qRT-PCR. (B): detection of transfection efficiency by
qRT-PCR. (C): cell viability was detected by CCK-8 assay. (D): cell proliferation ability was detected by colony formation assay. (E): cell apoptosis was detected by TUNEL

assay and the scale bar of 50 um was added. *P < 0.05, **P < 0.01.

up-regulated (P < 0.01) in pcDNA3.1-PART1 group com-
pared with the control group and pcDNA3.1-NC group,
which proved that overexpression of PART1 inhibited the
EMT process in CAL-27 and SCC9 cells. Furthermore,
transwell assay was used to detect the effects of PART1 on
invasion and migration of CAL-27 and SCCP9 cells (Figure
3B and 3C), the results showed that compared with the
control group and pcDNA3.1-NC group, the number of
invaded and migrated cells in pcDNA3.1-PART1 group
was decreased (P < 0.01). To sum up, PART1 inhibited

the EMT process, thereby inhibiting the invasion and
migration of TSCC cells.

miR-503-5p Was a Target of PART |

The expression of miR-503-5p in TSCC tissue and cell
lines was evaluated by qRT-PCR. The result suggested that
the expression of miR-503-5p in TSCC tissue was signifi-
cantly higher than the control group (Figure 4A, P <
0.0001), and a significant negative correlation was found
between PART1 and miR-503-5p (Figure 4B, r° = 0.2245,
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Figure 3 PART I inhibited migration and invasion of TSCC cells. (A): the expressions of EMT proteins were detected by Western blot. (B and C): invasion and migration of
TSCC cells were detected by transwell assay. **P < 0.01.

P =0.0003). Meanwhile, the expression of miR-503-5p in  (Figure 4D), and the outcomes of dual-luciferase Reporter
TSCC cell lines (CAL-27 and SCC9) was higher than Assay verified that overexpression of miR-503-5p
NHOK cell line (Figure 4C, P < 0.01). The binding sites  decreased the luciferase activity of PART1-WT reporter
of PART1 on miR-503-5p were predicted by StarBase3.0  gene in SCC9 cells (Figure 4E, P < 0.01), while it did not
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Figure 4 miR-503-5p was a target gene of PART . (A): miR-503-5p expression in TSCC tissues was detected by qRT-PCR. (B): Correlation between PART | and miR-503-5p
expressions in TSCC tissues. (C): miR-503-5p expression in TSCC cell lines (CAL-27 and SCC9) was detected by qRT-PCR. (D): the binding sites of PART| on miR-503-5p
were predicted by StarBase3.0. (E): the interaction between PART | and miR-503-5p was determined by Dual-Luciferase Reporter Assay. (F): the binding affinity of PART| to
miR-503-5p was detected by RNA pull-down. (G and H): miR-503-5p expression in two TSCC cell lines (CAL-27 and SCC9) after PART | overexpression was detected by
qRT-PCR. P < 0.01.

change the luciferase activity of PART1-MUT reporter  (Figure 4F) and the results showed that biotin-labeled
gene (P < 0.01). The enrichment of miR-503-5p by PARTI could significantly enrich the expression of miR-
PART1 was detected through RNA pull-down assay 503-5p in SCC9 cells (P < 0.01). Besides, qRT-PCR was
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applied to detect the effect of PART1 overexpression on
miR-503-5p expression and the results indicated that com-
pared with the control group, the expression of miR-503-
5p in pcDNA3.1-PART1 group was decreased in SCC9
cells (Figure 4H, P < 0.01), the similar tendency was also
found in CAL-27 cells (Figure 4G, P < 0.01). Therefore,
all findings above indicated that miR-503-5p was a target
of PART1 and the expression of miR-503-5p was impeded
by PART]I.

Overexpression of miR-503-5p Impeded

the Effects of PARTI on TSCC Cells

Firstly, we transfected CAL-27 and SCC9 cells with miR-
503-5p mimics, and the transfection efficiency was veri-
fied by qRT-PCR (Figure 5A). The outcomes reported that
the expression of miR-503-5p in miR-503-5p mimics
group was higher than the control group and mimics-NC
group (P < 0.01). Subsequently, we also explored whether
PART1 played a key role in TSCC by mediating miR-503-
5p. To this end, CAL-27 and SCC9 cells were co-trans-
fected with miR-503-5p mimics and pcDNA3.1-PART]I,
and the biological behaviors (including cell proliferation,
apoptosis, invasion and migration) were checked. As
shown in Figure 5B, the cell viability was decreased in
mimics-NC+pcDNA3.1-PART1 group relative to that in
the control group, mimics-NC+pcDNA3.1-NC group and
miR-503-5p mimics+pcDNA3.1-PART1 group (P < 0.01),
which suggested that miR-503-5p alleviated the inhibitory
effect of PART1 on cell viability. Moreover, the prolifera-
tion (Figure 5C) and apoptosis (Figure 5D) of TSCC cells
were detected separately by colony formation and TUNEL
assays. The results reported that the ability of cell prolif-
eration of TSCC cells was decreased in mimics-NC
+pcDNA3.1-PART1 group relative to that in the control
group, mimics-NC+pcDNA3.1-NC group and miR-503-5p
mimics+pcDNA3.1-PART1 group (P < 0.01). However, a
converse tendency of cell apoptosis was found among
these groups (P < 0.01). Subsequently, the EMT-related
proteins (Figure 6A) and the abilities of invasion (Figure
6B) and migration (Figure 6C) were detected separately by
Western blot and transwell assays. The results reported
that the levels of N-cadherin and Vimentin were decreased
(P < 0.05) while E-cadherin expression was increased (P <
0.01) in mimics-NC+pcDNA3.1-PART1 group relative to
the control group and miR-503-5p mimics+pcDNA3.1-
PART! group (P < 0.01). Meanwhile, Figure 6B and 6C
showed similar tendencies of invasion and migration

which were consistent with the expressions of N-cadherin
and Vimentin. These findings suggested that the combined
overexpression of PART! and miR-503-5p relieved the
inhibitory effects of single overexpression of PART1 on
the biological behaviors of TSCC cells. To sum up, the
overexpression of miR-503-5p impeded the effects of
over-expressed PART1 on TSCC cells.

Discussion

Increasing numbers of reports have proved that IncRNAs act
as miRNA decoys or sponges in human carcinomas, their
abnormal expressions are related to the development and
progression of tumor.””>' LncRNA PART1 has been
reported to have controversial roles in cancers. In detail,
PART] acted as oncogenic factors in bladder cancer’> and
hepatocellular carcinoma,®® while it acted as tumor suppres-
sors in oral squamous cell carcinoma®* and glioblastoma.**>
However, the biological effects and underlying mechanisms
of PART1 on TSCC were unclear. In our study, we found that
the expression levels of IncRNA PART1 and miR-503-5p
were inversely correlated with each other in TSCC tissues,
and overexpression of PART1 in TSCC cell lines inhibited
miR-503 expression. In addition, we found that expression of
PART1 was positively correlated with the prognosis of over-
all survival rates of TSCC patients. And miR-503-5p expres-
sion was diminished in pcDNA3.1-PART]1 transfected cells.
The overexpressed PART1 and miR-503-5p showed opposite
effects on proliferation, apoptosis migration, and invasion of
TSCC cells. These findings suggested that PART1 played a
tumor-suppressive role in TSCC progression.

A growing number of studies have proved that
IncRNAs and miRNAs coordinate the development of
TSCC. For instance, Zhu et al found that IncRNA
MALAT1 strengthened the proliferation, migration and
invasion of TSCC cells by targeting miR-140-5p.*'
Zhang et al reported that IncRNA KCNQIOT1 poten-
tiated the TSCC growth and chemo-resistance via reg-
ulating miR-211-5p.>® Wu et al demonstrated that
IncRNA CACSI15 accelerated the migration and inva-
sion of TSCC cells by down-regulating miR-124.°7
PART! could mediate the secretion of cytokines and
metastasis of tumor cells to affect cancer progression.'”
The expression of PART1 was impeded in glioma tis-
sues and exerted suppressive functions on malignant
behavior by targeting miR-190a-3p in glioma cell lines.-
33 Similarly, PART1 was down-regulated in TSCC tis-
sues of patients and a higher level of PART1 was
positively correlated with better prognosis.'> Different
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transwell. *P < 0.05; **P < 0.01.

miRNAs showed conversed effects in TSCC, as well.
For instance, miR-219 expression was down-regulated
in TSCC tissues and cell lines and up-regulated miR-
219 restrained the growth and metastasis of TSCC
through targeting protein kinase CI.*® miR-21 was over-
expressed in TSCC cell line CAL-27 and silenced miR-
21 inhibited the abilities of proliferation and invasion,
miR-503

acted as an oncogene in certain cancers, for instance,

arrested cell cycle and induced apoptosis.®”

miR-503 induced EMT and the progression of breast
cancer through its inhibitive effects on SMAD2 and E-

cadherin.*® The metastasis of tumor cells is closely
related to EMT. The E-cadherin expression in cells
was down-regulated, the adhesion between cells was
lost, and the abilities of migration and invasion were
enhanced.*"** In the present study, EMT-related pro-
teins, E-cadherin was up-regulated, N-cadherin and
Vimentin were down-regulated in PART1 overexpressed
group, which confirmed the anticarcinogenic effect of
PARTI1 on TSCC cells. Meanwhile, all these findings
indicated that PART1 acted as a suppressive factor and

miR-503 acted as an oncogene, and the targeting effect
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of PART1 on miR-503 regulated the progression of
TSCC.

Some limitations existed in the current study. For
instance, the downstream target genes of PART1/miR-
503-5p axis remained unclear and they will be explored
in the near future. Similarly, studies with more samples
and the in vivo drug resistance tests on animal models
were required to further explore whether PARTI is
appropriate to be a therapeutic target for TSCC.

In conclusion, PART1 contributed to apoptosis, inhib-
ited the proliferation, invasion and migration abilities of
TSCC cells by targeting miR-503-5p, thus slowing down
the development of TSCC.
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