ONCOLOGY REPORTS 40: 1138-1146, 2018

Upregulated miR-20a-5p expression promotes proliferation
and invasion of head and neck squamous cell carcinoma
cells by targeting of TNFRSF21
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Abstract. MicroRNAs (miRNAs) play important roles in
regulation of proliferation, migration, and invasion of head and
neck squamous cell carcinoma (HNSCC). The present study
assessed expression, functions and mechanisms of miR-20a-5p
in the regulation of HNSCC cell proliferation, migration and
invasion. miR-20a-5p expression in HNSCC cell lines and
tissues was detected using qRT-PCR, while miR-20a-5p
mimics and inhibitor were transfected into HNSCC cells
for assessment of the effects using different assays (CCK-8,
wound healing and Transwell assays) and expression of
miR-20a-5p-targeting genes (using western blot and luciferase
reporter assays). The data revealed that miR-20a-5p was
upregulated in both HNSCC tissues and metastatic HNSCC
cells. Upregulated miR-20a-5p expression in HNSCC cells
promoted tumor cell proliferation, migration and invasion
capacities, but resulted in downregulation of TNFRSF21
expression and in turn upregulation of C-C motif chemokine
receptor 7 (CCR7) in HNSCC cells. Concordantly, knockdown
of miR-20a-5p in HNSCC had the opposite results. In conclu-
sion, miR-20a-5p functioned as an oncogene in HNSCC by
downregulating TNFRSF21 and subsequently, upregulating
CCR7 expression.
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Introduction

Head and neck cancer is still a significant health problem in
the world that seriously affects the quality of life of patients.
Histologically, the most common form of head and neck
cancer is squamous cell carcinoma (HNSCC). HNSCC
occurs in the oral and nasal cavity, paranasal sinuses, salivary
glands, pharynx and larynx, and HNSCC risk factors include
chewing or smoking tobacco, heavy alcohol consumption,
and infection of Epstein-Barr virus (EBV) or human papil-
loma virus (HPV) (1,2). Head and neck cancer is the sixth
most commonly diagnosed malignancy in the world with
>500,000 new cancer cases annually (1), and the overall
5-year survival rate is low due to tumor local recurrence
and regional lymph node metastasis (2). Early detection and
prediction of prognosis could help medical oncologists to
effectively manage this deadly disease.

MicroRNAs (miRNAs) are a class of non-coding small
RNAs of ~18-25 nucleotides in length. miRNAs function to
post-transcriptionally regulate gene expression by degradation
and/or inhibition of the target mRNA and its translation (3,4).
Thus, miRNAs play important roles in the human body, during
events such as embryo development, stem cell differentiation,
and cell growth and apoptosis, and altered expression of a given
miRNA could result in disease development and progression,
including human cancers (3,4). Early studies have revealed that
aberrant expression of different miRNAs was associated with
HNSCC development and progression (5-12). Altered levels
of particular miRNAs were assessed as diagnostic markers
for HNSCC metastasis (9), while another study revealed that
circulating miRNAs could serve as biomarkers to assess the
efficacy of therapy and the prognosis of HNSCC (10). miRNAs
were also researched as molecular targets or biomarkers in
HNSCC therapy (13).

In this study, we focused on miR-20a-5p, which has been
reported to be associated with radioresistance of HNSCC
cells (14) and to promote proliferation and migration of
human hepatocellular and colorectal cancer cells (15,16). We
assessed the expression, function and mechanism of action
of miR-20a-5p in HNSCC and its role in the regulation of
HNSCC cell proliferation, migration and invasion in vitro.
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Materials and methods

Celllines and culture. HNSCC cell lines PCI-37A and PCI-37B
were generated from one HNSCC patient (37A was derived
from a primary tumor, and 37B was derived from lymph node
metastasis of the same HNSCC patient). These cell lines were
characterized in the Cancer Institute of Pittsburgh University
(Pittsburgh, PA, USA) and cultured in low glucose Dulbecco's
modified Eagle's medium (DMEM; HyClone Laboratories;
Thermo Fisher Scientific, Inc., Logan, UT, USA) supplemented
with 10% fetal bovine serum (FBS; Gibco-BRL; Thermo
Fisher Scientific, Inc., Gaithersburg, MD, USA), 100 U/ml
penicillin (Sigma-Aldrich Chemical Co., St. Louis, MO, USA)
and 100 ug/ml streptomycin (Sigma-Aldrich) in a humidified
incubator with 5% CO, at 37°C.

Tissue specimens. Surgical tissue specimens were
obtained from 15 HNSCC patients at the Department
of Oromaxillofacial-Head and Neck Surgery, School of
Stomatology (Shenyang China Medical University between
August 2014 and September 2014. The present study was
approved by the Ethics Committee of China Medical
University and all the patients signed an informed consent
form before being enrolled in this study. None of the patients
had received any chemotherapy or radiotherapy prior to
surgery, and all tissue specimens were obtained from surgical
resection of the primary tumors, along with paired samples
of adjacent normal tissues. The tissues were snap-frozen in
liquid nitrogen and stored at -80°C. Histological diagnosis was
performed and confirmed by the Department of Pathology,
School of Stomatology, China Medical University, and the
clinicopathological data are displayed in Table I.

RNA isolation and real-time polymerase chain reaction
(RT-PCR). Total RNA from cell lines and tissue samples was
isolated using TRIzol reagent (Takara Biotechnology, Co.,
Ltd., Dalian, China) and subsequently reverse-transcribed
into cDNA using the Super M-MLV reverse-transcription
kit (BioTek, Beijing, China) according to the manufacturers'
instructions. qPCR amplification was then conducted using
the ABI PRISM 7500 Sequence Detection System (ABI7500;
Applied Biosystems; Thermo Fisher Scientific, Inc., Foster
City, CA, USA) with the following conditions: 95°C for 30 sec,
then 95°C for 5 sec, and 60°C for 30-34 sec for 40 cycles. The
relative miR-20a-5p expression was normalized to U6 expres-
sion levels. The qPCR primers for miR-20a-5p were: 5'-CGA
CAGTGACCGATTTCTCCT-3' and 5-GTGCAGGGTCCG
AGGTATTC-3'; while the U6 primers were: 5'-CTCGCTTCG
GCAGCACA-3' and 5-AACGCTTCACGAATTTGCGT-3".
The relative expression level of miR-20a-5p was determined
using the 222 analytical method. In the analysis of the tissue
specimens, a calibration sample was used to ensure all reac-
tions occurred in similar conditions. All experiments were
carried out in triplicate.

Transient transfection. miR-20a-5p mimics and inhibitor
were obtained from GenePharma (Shanghai, China),
and transiently transfected into HNSCC cells using
Lipofectamine 2000 (Invitrogen; Thermo Fisher Scientific,
Inc., Carlsbad, CA, USA) according to the manufacturer's
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instructions. The cells were subjected to different assays
thereafter.

CCK-8 assay. The Cell Counting Kit-8 (CCK-8) assay kit
(Beyotime Institute of Biotechnology, Shanghai, China) was
used to evaluate tumor cell viability. In brief, cells were
seeded into 96-well plates at a density of ~3,000 cells/well and
cultured for 24 h before transfection with miR-20a-5p mimics
or the inhibitor. The cells were then further cultured for 0, 24,
48,72 and 96 h, respectively. At the end of each experiment,
the culture medium was replaced with 100 ul fresh serum-free
DMEM plus 10 ul CCK-8 per well, and then the cells were
incubated at 37°C for an additional 1 h. The optical density
value at 450 nm (OD450) was measured using a plate reader
(model ELX-800; BioTek Instruments, Inc., Winooski, VT,
USA). All experiments were carried out in triplicate and
repeated at least thrice.

Wound healing assay. HNSCC cells were seeded at a density
of 3x10° cells/well in 6-well culture plates, incubated for 24 h,
and then transfected with miR-20a-5p mimics or the inhibitor.
After the cells had formed a monolayer, scratches were made
on the cell monolayer with a sterile 200-u1 pipette tip. The
cells were washed twice with phosphate-buffered saline (PBS;
HyClone; Thermo Fisher Scientific, Inc.) and further incubated
in serum-free medium. The wound area was photographed at
0, 12 and 24 h under an inverted phase-contrast microscope.
The cell migration distance was then estimated using software.
All experiments were carried out in triplicate and repeated at
least once.

Transwell migration and invasion assays. Cell migration and
invasion capacity was assessed using Transwell chambers
(Corning Inc., Corning, NY, USA). In the migration experi-
ment, the Transwell chamber filters were not coated with
Matrigel (BD Biosciences, San Jose, CA, USA), however they
were coated with 500 ul of 30% Matrigel for the invasion assay.
Briefly, the Transwell chambers were placed into a 24-well
plate, and 800 x1 DMEM containing 20% FBS was added
to the lower chambers. The corresponding upper chambers
were seeded with 1x10* transfected cells in 200 x1 DMEM
without FBS. The plates were then cultured for 24 h, and at the
end of the experiments, the cells on the surface of the upper
chamber were removed using a cotton swab and washed with
PBS twice. The cells that had migrated to the bottom side of
the filters were fixed in 4% paraformaldehyde for 20 min at
room temperature and then stained with 0.5% crystal violet
(Amresco, LLC, Solon, OH, USA) for 5 min. The filters were
then reviewed, and the number of cells was counted under an
inverted phase-contrast microscope (magnification, x200) in
five random fields/Transwell chamber.

Western blot analysis. A C-C motif chemokine
receptor 7 (CCR7)-specific monoclonal antibody (mouse
anti-human CCR7 antibody) and a rabbit anti-TNFRSF21
antibody were purchased from Boyan Technology Co.,
Ltd. (Shanghai, China; cat. no. BYK-1305R) and Abnova
(Walnut, CA, USA; cat. no. PAB0156), respectively, while
a monoclonal anti-B-actin antibody (Wanleibio, Shenyang,
China; cat. no. WLO01845;) was obtained from Sigma-Aldrich
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Table I. Clinicopathological data of patients.
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Patient Age Primary tumor Tumor Lymph node
no. (years) Sex site differentiation metastasis TNM Clinical stage
1 59 Male Bucca Moderate N T2NOMO II
2 54 Male Soft palate High N T2NOMO I
3 50 Male Tongue Moderate Y T2N1MO I
4 51 Male Mouth floor Poor N T2NOMO II
5 47 Male Soft palate Moderate N TINOMO II
6 68 Male Tongue Moderate N T2NOMO II
7 61 Male Gingiva Moderate Y T1N2bMO IVA
8 72 Male Tongue Poor N T2NOMO II
9 63 Male Tongue Poor Y T2N2cMO0 IVA
10 58 Male Tongue Moderate N T2NOMO II
11 50 Male Tongue Moderate N T2NOMO II
12 64 Female Bucca Moderate N T2NOMO II
13 66 Female Bucca Moderate Y T4AN1IMO IVA
14 54 Female Tongue Moderate N T2NOMO II
15 61 Female Tongue Poor N T2NOMO IT

TNM, tumor-node-metastasis.

and used as an internal control. Cells were transfected with
miR-20a-5p mimics, inhibitor, or miRNA control for 48 h,
washed in ice-cold PBS, and lysed on a plate with ice-cold
cell lysis buffer (Wanleibio, Shenyang, China). Cells were
then centrifuged for 10,000 x g at 4°C for 10 min. The protein
concentration was assayed using the BCA assay (Wanleibio),
and 40-ug each of these protein samples were fractionated on
a 10% sodium dodecyl sulfate-polyacrylamide gel electropho-
resis (SDS-PAGE) gel and transferred onto polyvinylidene
difluoride membranes (EMD Millipore, Billerica, MA, USA).
For western blotting, the membranes were blocked in 5% skim
milk solution for 1 h and incubated with the TNFRSF21 and
CCR?7 primary antibody (1:100) and the anti-f3-actin antibody
(1:1,000) overnight at 4°C. The next day the membranes were
washed with PBS-Tween-20 (PBST) thrice and then further
incubated with horseradish peroxidase-conjugated sheep
anti-rabbit IgG (cat. no. WLAO023; Wanleibio) at a dilution
of 1:5,000. The protein bands were subsequently visualized
by enhanced chemiluminescence (Wanleibio) and quanti-
fied using Gel-Pro-Analyzer software (Media Cybernetics,
Rockville, MD, USA).

Luciferase reporter assay. Luciferase reporter assays
were carried out with a Luciferase detection kit (Promega,
Madison, WI, USA). The wild-type (WT) and mutated type
(MT) 3'-untranslational regions of TNFRSF21 cDNA were
cloned into the pmirGLO reporter luciferase vector. For the
luciferase reporter assay, PCI-37B cells were co-transfected
with 25 pM miR-20a-5p mimic or negative control (NC) and
0.5 pug of the pmirGLO-3'-UTR WT or MT plasmid using
Lipofectamine 2000 (Invitrogen; Thermo Fisher Scientific,
Inc.). Luciferase activity was then assessed 48 h after trans-
fection using the Dual-Luciferase Reporter Assay system

(Promega). The experiments were conducted in triplicate and
repeated three times.

Statistical analysis. All data analyses were performed using
SPSS 13.0 statistical software (SPSS, Inc., Chicago, IL, USA),
and the 7 test and Student's t-test were used to compare two
groups of data. A P-value of <0.05 was considered to indicate
a statistically significant result.

Results

Upregulated miR-20a-5p levels in HNSCC cell lines and
tissues. Our qRT-PCR data revealed that miR-20a-5p expres-
sion was higher in 12 out of 15 paired tumor specimens (80%)
than in the adjacent normal tissues (P<0.05). miR-20a-5p
expression was lower in two tumor specimens (13%) than in
the paired adjacent normal tissues (P<0.05), and one specimen
pair (7%) exhibited no significant difference in miR-20a-5p
expression (P>0.05; Fig. 1A). In HNSCC cell lines, miR-20a-5p
expression was 2.5 times higher in PCI-37B cells than in
PCI-37A cells (Fig. 1B).

Expression of miR-20a-5p promotes HNSCC cell prolifera-
tion. We then assessed the effects of miR-20a-5p mimics and
an inhibitor on HNSCC cell viability, migration and mecha-
nism of action. We transiently transfected PCI-37B cells with
miR-20a-5p plasmids and found that miR-20a-5p expression
was increased by 2.3-fold in the mimics group, whereas
miR-20a-5p expression was reduced by 0.6-fold in the inhibitor
group (Fig. 2A).

The tumor cell viability CCK-8 assay revealed that the
number of cells in the mimics group was greater than that
in the PCI-37B parental and mimics-NC groups, whereas
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miR-20a-5p relative expression
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miR-20a-5p relative expression

PCI-37A PCI-37B

Figure 1. Differential miR-20a-5p expression in head and neck squamous cell carcinoma HNSCC tissues and cells. qRT-PCR was performed to assess the
levels of miR-20a-5p in HNSCC cells and tissue specimens vs. paired adjacent normal tissues. “P<0.05 and ““P<0.001, respectively. (A) Tissues and (B) cell

lines. HNSCC, head and neck squamous cell carcinoma.
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Figure 2. Effects of miR-20a-5p mimics and inhibitor vs. negative controls on
the regulation of miR-20a-5p expression and HNSCC PCI-37B cell viability.
(A) Transient transfection with miR-20a-5p mimics, inhibitor or miRNA
control. “P<0.01. (B) Cell viability as determined by CCK-8 assay. PCI-37B
cells were grown and transiently transfected with miR-20a-5p mimics, inhib-
itor or miRNA control and subjected to a CCK-8 assay. "P<0.05 compared
with the mimics-NC group, “P<0.01 compared with the inhibitor-NC group.
HNSCC, head and neck squamous cell carcinoma; NC, negative control.

the number of cells in the inhibitor group was less than that
in PCI-37B parental and inhibitor-NC groups (Fig. 2B),
indicating that miR-20a-5p promoted PCI-37B cell
proliferation.

Expression of miR-20a-5p promotes HNSCC cell migration.
We next performed tumor cell wound healing and Transwell
assays and found that the wound width was narrower in the
miR-20a-5p mimics group than in the PCI-37B parental and
mimics-NC groups after 12 and 24 hin culture (P<0.05; Fig. 3A).
In contrast, the wound width was wider in the miR-20a-5p
inhibitor group than in the PCI-37B parental and inhibitor-NC

groups (P<0.01; Fig. 3A). Similarly, the Transwell migration
assay further confirmed this finding (P<0.01; Fig. 3B).

Expression of miR-20a-5p promotes HNSCC cell invasion.
The Transwell invasion assay revealed that compared with
that in the control group, upregulation of miR-20a-5p expres-
sion using the mimics significantly increased the number of
cells that invaded through the Matrigel-coated membrane into
the lower chamber, whereas downregulation of miR-20a-5p
expression led to the opposite result (P<0.01; Fig. 4).

miR-20a-5p targets TNFRSF21 in HNSCC cells. To explore
the mechanism of miR-20a-5p action in HNSCC, we used algo-
rithms (TargetScan, PicTar and miRanda) to predict potential
downstream targets of miR-20a-5p and found that TNFRSF21
could be one of the miR-20a-5p targets (miR-20a-5p had 8-mer
nucleotides that matched between the TNFRSF21 3'-UTR and
miR-20a-5p, which was predicted by TargetScan, miRDB and
miRanda programs; Fig. 5A). We therefore conducted luciferase
reporter and western blot assays. Our data revealed that lucif-
erase activity was downregulated by ~40% in the WT group
transfected with miR-20a-5p mimics compared with that in the
control group (P<0.05; Fig. 5B). However, there was no obvious
alteration of luciferase activity in the MT group (P>0.05;
Fig. 5B). Moreover, the western blotting results revealed that
upregulation of miR-20a-5p expression reduced the level of
TNFRSF21 protein in PCI-37B cells by 0.53-fold compared with
expression in the control group (P<0.05), whereas downregula-
tion of miR-20a-5p expression increased the level of TNFRSF21
protein in PCI-37B cells by 1.6-fold compared with that in the
control group (P<0.05; Fig. 5C and D). These data revealed that
TNFRSF21 is a direct downstream target of miR-20a-5p.

miR-20a-5p upregulates CCR7 level in HNSCC cells. Our
previous data revealed the role of CCR7 in HNSCC metas-
tasis by demonstrating that CCR7 expression promoted
HNSCC cell migration and invasion through several
signaling pathways (17-21). In this study, we also found that
miR-20a-5p mimics promoted HNSCC cell migration and
invasion (Figs. 3 and 4). We hypothesized that miR-20a-5p
may be upstream of signaling in this CCR-7-related tumor cell
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Figure 3. Effects of miR-20a-5p mimics and inhibitor vs. negative controls on the regulation of PCI-37B cell migration. (A) Wound healing assay. PCI-37B
cells were grown and transiently transfected with miR-20a-5p mimics, inhibitor, or miRNA control and subjected to a wound healing assay. The graph displays
quantified data from the wound healing assay. (B) Transwell migration assay. PCI-37B cells were grown and transiently transfected with miR-20a-5p mimics,
inhibitor, or miRNA control and subjected to a Transwell migration assay. ‘P<0.05; “P<0.01.
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Figure 4. Effects of miR-20a-5p mimics and inhibitor vs. negative controls on the regulation of PCI-37B cell invasion capacity. PCI-37B cells were grown and
transiently transfected with miR-20a-5p mimics, inhibitor or miRNA control and subjected to Transwell tumor cell invasion assay. The graph displays the
quantified data. “P<0.01.
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Figure 5. miR-20a-5p mimics targeting TNFRSF21 in PCI-37B cells. (A) Putative binding site of miR-20a-5p to the TNFRSF21 3'-untranslated region. The
mutation results in a change from ACT to TGA in the sequence. (B) Luciferase reporter assay. PCI-37B cells were grown and transiently transfected with
pmirGLO carrying WT or mutant TNFRSF21 3'-UTR ¢DNA and miR-20a-5p mimics plasmid and then subjected to Luciferase reporter assay. "P<0.05.
(C) Western blotting. After transfection with miR-20a-5p mimics or inhibitor and miRNA control for 4 h (upper panel), the cells were subjected to western
blot analysis of TNFRSF21 protein. The graph displays data quantified using Gel-Pro-Analyzer software. "P<0.05. (D) Western blotting. CCR7 expression in
PCI-37B cells upon transfection with miR-20a-5p mimics, inhibitor or miRNA control was detected by western blotting. The graph displays data quantified

using Gel-Pro-Analyzer software. "P<0.05.

migration and invasion event. Although all three computer
databases did not support the notion that miR-20a-5p is able
to directly target CCR7, our western blot data revealed that
upregulation of miR-20a-5p expression did increase the level
of CCRY7 protein in PCI-37B cells by 2.15-fold compared with
that of the control group P<0.05); however, downregulation of
miR-20a-5p expression reduced the level of CCR7 protein in
PCI-37B cells by 0.56-fold compared with that of the control
group (P<0.05; Fig. 5C), indicating that an indirect effect of
miR-20a-5p on CCR-7 expression in HNSCC cells in vitro.

Discussion

To date, the role of miR-20a-5p in HNSCC remains to be
defined, although a number of different studies has revealed
aberrant miR-20a-5p expression in a variety of diseases and
cancers, including ovarian (22), cervical (23) and gastric
cancers (24). Altered miR-20a-5p expression acts as an
oncogene to promote tumor cell proliferation and invasion
in these cancers, but in skin squamous cell carcinoma (25),
thyroid cancer (26),and oral squamous cell carcinoma (27,28),
miR-20a-5p was revealed to function as a tumor suppressor

gene to inhibit tumor cancer cell proliferation and invasion,
indicating that there are organ sites- or target-dependent
effects of miR-20a-5p in human cancers. In the present study,
we demonstrated miR-20a-5p overexpression in both HNSCC
tissues and metastatic HNSCC cells, which let us speculate
that miR-20a-5p could be an oncogene in HNSCC. Our further
experiments demonstrated that upregulation of miR-20a-5p
expression promoted HNSCC cell proliferation, migration
and invasion capacity in vitro, whereas downregulation of
miR-20a-5p expression inhibited HNSCC cell proliferation,
migration and invasion capacity in vitro. A previous study
reported that miR-20a-5p expression induced resistance
of nasopharyngeal cancer cells to radiation therapy (14),
while another study revealed that miR-20a-5p increased the
capacity of colorectal cancer invasion and metastasis (16).
Our present study further supported these studies, although
controversial data do exist; for example, Chang et al (27)
profiled differentially expressed miRNAs in oral SCC cell
lines and found that the miR-17-92 cluster (miR-17, miR-19b,
miR-20a and miR-92a) was significantly downregulated in
oral SCC cells (particularly, miR-17 and miR-20a), loss of
which was associated with advanced oral squamous cancer
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tumor-node-metastasis (TNM) stage and lymph node metas-
tasis. However, Hu et al (28) linked miR-20a expression to
HPV16 E7, arisk factor for HNSCC, and revealed that miR-20a
expression was significantly higher in oral SCC tissues
compared to adjacent non-tumor tissues and that silencing of
HPV-16 E7 expression downregulated the level of miR-20a in
tumor cells and, in turn, reduced tumor cell proliferation, inva-
sion and metastasis. Yu et al (29) revealed that when cytokine
secretion in the cell microenvironment was changed, the role
of miR-20a-5p in breast cancer cells was also altered. A given
miRNA was able to play a different role in different cells by
targeting and inhibiting expression of different genes (30,31).
All of these data indicated that the role of miR-20a-5p in the
development of various human cancers remains to be defined
and thus, further studies with a larger sample size and more
HNSCC cell lines are warranted to confirm our data.

By targeting the expression of a particular gene, miRNAs
exert their biological effects on cells; thus, miRNA involvement
in different targeting genes could have different roles in human
cancers or diseases. In our present study, we investigated the
potential genes targeted by miR-20a-5p in HNSCC cells and
our bioinformatic analysis revealed that TNFRSF21 could be
a potential target of miR-20a-5p, and our luciferase reporter
assay confirmed this bioinformatic prediction, revealing that
miR-20a-5p bound to the TNFRSF21 3'-UTR, but not to the
mutant one. Our western blot results revealed that TNFRSF21
expression was inversely correlated with miR-20a-5p expres-
sion, while CCR7 expression was positively correlated with
miR-20a-5p expression, which clearly suggest that miR-20a-5p
indirectly affected CCR7 expression. This is because a given
miRNA could inhibit the expression of the targeting gene,
but will not upregulate the expression of the targeting genes.
However, previous studies have revealed that miR-20a-5p could
directly target different genes in different human cancers,
such as TNKS2, EGR2 and LIMKI1, to manipulate tumor cell
phenotypes and gene expression (23-25), which could help to
explain why miR-20a-5p possesses different roles in different
human cancers as an oncogene or tumor-suppressor gene. In
our present study, miR-20a-5p was able to directly target and
regulate TNFRSF21 expression in HNSCC cells.

TNFRSF21, also called death receptor 6 (DR6), is
a member of the tumor necrosis factor receptor super-
family (TNFRSF) (32,33). TNFRSF21 is widely expressed in
all types of tissues and various cultured cells (32) and after
binding to the corresponding ligands, TNFRSF21 is able to
induce cell apoptosis (34,35). However, a previous study
revealed that negative lymphocytic HLA-DR6 was associated
with a favorable 5-year survival of HNSCC patients (36).
However, since we did not find a qualified anti-TNFRSF21
antibody commercially available for immunohistochemical
analysis of TNFRF21 expression in tumor tissues, we will
leave such a project for our future study by collecting fresh
tissue samples for western blot analysis of TNFRSF21 expres-
sion. Moreover, CCR7 is a member of the G protein-coupled
receptor family and was reported to be induced by the
Epstein-Barr virus (37) and overexpressed in different human
cancers, such as non-small cell lung and (38) gastric cancer (39),
and esophageal squamous cell carcinoma (40). In the present
study, we found that CCR7 expression was upregulated in cells
transfected with miR-20a-5p mimics and downregulated in
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cells transfected with miR-20a-5p inhibitor; thus, we specu-
late that reduced expression TNFRF21 by miR-20a-5p could
be responsible for CCR7 upregulation in HNSCC cells. Our
research group has focused on studying the impact of CCR7
on HNSCC, and a previous study revealed that CCR7 was able
to promote HNSCC cell proliferation, migration and invasion
by activating NF-«B (21). Other researchers have reported that
NF-«B can directly or indirectly regulate TNFRSF21 expres-
sion to protect the survival signaling from TNFRSF21-induced
cell apoptosis (41). If this is true, our present study may have
linked these molecules in HNSCC cells, e.g., CCR7 can upreg-
ulate the expression of NF-kB and in turn activate TNFRSF21.
In our present study, we found that upregulated miR-20a-5p
expression inhibited TNFRSF21 expression, but upregulated
CCRY7 expression. We also found that miR-20a-5p was able to
directly target TNFRSF21 to inhibit TNFRSF21 expression
in PCI-37B cells. However, we are not sure whether there is a
negative feedback loop among TNFRSF21, CCR7, and NF-«xB
and how TNFRSF21 downregulated CCR7 expression in
PCI-37B cells, thus we will undertake further investigation in
our future study.

Our present study is just a proof-of-principle and does
have a number of limitations. For example, we only used a
single HNSCC cell line for gene knock-in and knockdown,
which is not an appropriate research design. However,
PCI-37A possesses a stronger adhesive property and has a
poor gene transfection efficiency. Our future studies will
acquire additional HNSCC cells for validation of our present
data. Furthermore, we did not provide mechanistic data for
how TNFRSF21 regulates CCR-7 expression in HNSCC
cells. We should have performed a gene knockout experiment
to assess the effect of TNFRSF21 on the regulation of CCR7
expression and altered HNSCC cell proliferation, migra-
tion and invasion in vitro. In conclusion, our present study
revealed the oncogenic effect of miR-20a-5p on the promo-
tion of HNSCC cell proliferation, migration, and invasion by
downregulation of TNFRSF21. Further research is warranted
to elucidate the precise mechanisms underlying the role of
miR-20a-5p in HNSCC; for example, we will carefully select
HNSCC cells with high or low expression of miR20a-5p to
assess the effects of miR20a-5p knockdown and knock-in,
respectively on the regulation of HNSCC phenotypes and
gene targets. We will also perform in vivo experiments to
assess the effects of miR-20a-5p on the regulation of tumor
formation and growth in a nude mouse xenograft model
of HNSCC cells. In addition, further research will reveal
the underlying mechanism of miR-20a-5p upregulation in
HNSCC to provide a molecular basis for a better under-
standing of HNSCC development.
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