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miR-29a/DIXDC1/\X/nt regulatory axis
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Abstract. - OBJECTIVE: Oral squamous cell
carcinoma (OSCC) comprises approximately
~90% of all oral malignancies and exhibits a sig-
nificant mortality rate worldwide. Although the
dysregulation of small nucleolar RNA host gene
20 (SNHG20) participates in the development
of multiple malignancies, the molecular mech-
anisms underlying its regulation of OSCC pro-
gression remain to be fully elucidated.

PATIENTS AND METHODS: The expression
levels of SNHG20, microRNA-29a (miR-29a), and
Disheveled-Axin Domain Containing 1 (DIXDC1)
were detected by Real Time-quantitative Poly-
merase Chain Reaction (RT-qPCR). The protein
expression levels of DIXDC1 and B-catenin were
measured by Western blotting. In addition, MTT
assay was performed to measure the cell prolif-
eration ability in SCC9 and SCC15 cells. Cell mi-
gration and invasion abilities were measured by
wound healing assay and transwell assay, re-
spectively. The cell apoptosis was assessed by
flow cytometry assay. Besides, Luciferase re-
porter assay was employed to examine the in-
terrelation between miR-29a and SNHG20 or
DIXDC1.

RESULTS: It was demonstrated that SNHG20
and DIXDC1 were significantly upregulated in
OSCC tissues and cell lines, while miR-29a was
markedly downregulated. Moreover, the high ex-
pression of SNHG20 was found to predict a low-
er survival rate in OSCC patients. In addition,
loss-of-function experiments demonstrated that
SNHG20 knockdown inhibited the development
and progression of OSCC, whereas the miR-29a
inhibitor significantly abolished the effect of SN-
HG20 depletion on OSCC progression by direct-
ly binding to SNHG20. DIXDC1 was shown to en-
hance si-SNHG20 and miR-29a mimic-attenuat-
ed cell viability, migration, and invasion by di-
rectly binding to miR-29a. Furthermore, it was
also found that DIXDC1 activated Wnt signaling
in OSCC cells.

CONCLUSIONS: Our study demonstrated that
SNHG20 promoted OSCC progression via the
miR-29a/DIXDC1/Wnt signaling pathway, which
might provide a novel theoretical basis for the
treatment of OSCC.
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Introduction

Oral cavity cancer is a common head and neck
malignancy. Squamous cell carcinoma comprises
at least 90% of all oral malignancies and ac-
counts for a substantial percentage of cancer-re-
lated mortality worldwide'. With the development
of molecular technologies, a multitude of genes
that are frequently involved in cell cycle control,
cell survival, and epigenetic regulation have been
identified?®.

Long non-coding RNAs (IncRNAs) are a type
of endogenous RNA molecules with a length of
> 200 nucleotides. Although IncRNAs do not en-
code proteins, they often participate in gene regu-
lation and cellular activity by directly interacting
with microRNAs (miRNAs)®. Several IncRNAs,
such as MALAT, PVTI, and TUSC7, are often
dysregulated in multiple tumor types**. Of note,
small nucleolar RNA host gene 20 (SNHG20) has
been deemed as a potential oncogenic IncRNA in
various types of cancer. Chen et al’ reported that
SNHG20 promoted non-small cell lung cancer
progression by inhibiting P21 expression. He et
al® demonstrated that SNHG20 promoted ovarian
cancer progression via Wnt/B-catenin signaling.
In addition, Wu et al’ indicated that SNHG20
promoted the tumorigenesis of oral squamous cell
carcinoma (OSCC) via the miR-197/1in28 axis.
These findings suggested the significant role of
SNHG20 in regulating tumor progression. How-
ever, the exact mechanisms of SNHG20 in OSCC
progression have not been fully explored.

Coiled-coil-DIX1 (Ccdl) has been character-
ized as a positive regulator of Wnt signaling
during embryonic development'®!". Xin et al'? in-
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dicated that Disheveled-Axin Domain Containing
1 (DIXDC1), a human homolog of Ccdl, caused
an increase in the protein levels of the Wnt/B-
catenin signaling pathway to promote the growth
of acute myeloid leukemia cells. Moreover, Song
et al” highlighted that miR-514 inhibited the
growth and invasion of gastric cancer cells by
targeting DIXDC1/Wnt signaling. Based on these
findings, we speculated that SNHG20 exerted its
oncogenic role by regulating the DIXDC1/Wnt
signaling pathway in OSCC progression.

The Wnt/B-catenin signaling pathway has been
extensively studied over the last few decades, fol-
lowing its initial discovery as a proto-oncogene
(Wntl) in 1982, This metabolic pathway has
been shown to participate in multiple cellular
processes, including cell growth, differentiation,
development, migration, apoptosis, and genetic
stability’. In addition, this pathway is highly
conserved and often affects tumor progression by
regulating the expression levels of specific target
genes, such as c-myc, E-cadherin, and cyclin
D1'®. The Wnt/B-catenin signaling pathway has
been shown to play a vital role in various types
of cancer, such as colorectal, non-small cell lung,
gastric, and bladder cancers'’?’. Recently, Zhao et
al?! demonstrated that the IncRNA SNHG20 pro-
moted bladder cancer progression by regulating
the Wnt/B-catenin signaling pathway.

The aim of the present study was to explore the
detailed mechanism of the SNHG20-modulated
tumorigenesis of OSCC. It was demonstrated that
SNHG20 promoted OSCC progression through
the miR-29a/DIXDC1/Wnt/B-catenin signaling
pathway.

Patients and Methods

Clinical Specimens

20 paired OSCC tissues and their adjacent nor-
mal tissues were obtained from 20 patients aged
30-50 between August 2007 and April 2008. The
patients were followed up between May 2008 and
June 2015. The study was approved by the Eth-
ics Committee of the Ninth People’s Hospital of
Shanghai. The subjects provided informed con-
sent for their participation in the study and con-
firmed that they did not received chemotherapy or
radiotherapy prior to surgery.

Cell Lines
The human OSCC cell lines (SCC9, SCCI15,
and CAL27) and the human normal oral keratino-

cyte (NHOK) cell lines were purchased from the
Institute of Biochemistry and Cell Biology of the
Chinese Academy of Sciences (Shanghai, China).
All cells were cultured at 37°C in a medium con-
sisting of Roswell Park Memorial Institute-1640
(Gibco, Thermo Fisher Scientific, Inc., Waltham,
MA, USA) with 10% fetal bovine serum (FBS;
Gibco, Thermo Fisher Scientific, Inc., Waltham,
MA, USA) in a humidified atmosphere of 5% CO,.

Plasmids and Transfection

Small interfering RNAs for the target genes
(si-SNHG20-1, si-SNHG20-2), including a scram-
bled negative control (si-NC), were synthesized by
GenePharma (Shanghai, China). NC mimic, miR-
29a mimics, NC inhibitor, or miR-29a inhibitor
were purchased from GenePharma (Shanghai,
China). The transfection was conducted using
Lipofectamine 3000 reagent (Invitrogen, Thermo
Fisher Scientific, Inc., Waltham, MA, USA), ac-
cording to the manufacturer’s instructions.

Luciferase Reporter Assay

Wild-type or mutant fragments (SNHG20 and
DIXDCI) were amplified and integrated into a
pGL3 vector (Promega Corporation. Madison,
WI, USA). Subsequently, miR-29a mimics, miR-
29a inhibitor, and NC were transfected into 293T
cells, which had been transfected with wild-type
or mutant fragments. Luciferase activity was
evaluated by Dual-Luciferase Reporter Analy-
sis system (Promega Corporation, Madison, WI,
USA). Firefly Luciferase activity was normalized
to Renilla (Promega Corporation, Madison, WI,
USA) Luciferase gene activity.

Dimethyl Thiazolyl Diphenyl Tetrazolium
(MTT) Assay

The MTT assay was used to detect OSCC
cell viability. Transfected cells were seeded in
96-well culture plates (2500 cells/well). Next, 10
pL MTT (5 mg/ml; Bioswamp, Wuhan, China)
was added and cells were then incubated for 4-6
h. Subsequently, dimethyl sulfoxide (100 ul; Bio-
Swamp, Wuhan, China) was added to the wells.

Wound Healing Assay

Cell migration was determined by the wound
healing assay, which was conducted following the
procedures described by Li et al®.

Transwell Assay

OSCC cells (1 x 10°) were suspended in
200 pl of Dulbecco’s Modified Eagle’s Medium
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(DMEM; Gibco, Thermo Fisher Scientific, Inc.,
Waltham, MA, USA). The mixture was then
transferred to the top chamber with Matrigel-
coated membrane. Approximately 20% FBS-
containing 350 pl DMEM media was added to
the bottom chamber. The invaded cells were
stained with crystal violet for 1-2 h at room
temperature. The images were captured using an
inverted microscope.

Flow Cytometry

Transfected cells were rinsed twice with PBS,
and then, stained with Annexin V-fluorescein
isothiocyanate (Dojindo Molecular Technolo-
gies, Inc., Kumamoto, Japan) and propidium
iodide (PI; Dojindo Molecular Technologies,
Inc., Kumamoto, Japan) in the dark at 37°C
for 20 min. Apoptotic cells were analyzed us-
ing a flow cytometer (BD Biosciences, Tokyo,
Japan).

Reverse Transcription-Quantitative
Polymerase Chain Reaction (RT-qPCR)

Total RNA was extracted from tissues and
cells using TRIzol Reagent (Invitrogen, Ther-
mo Fisher Scientific, Inc., Waltham, MA, USA),
according to the manufacturer’s instructions.
The RNAs were reverse transcribed to cDNAs
through reverse transcriptase kit (TaKaRa, Da-
lian, Liaoning, China). RT-qPCR was performed
using SYBR-Green PCR Master Mix kit (Ta-
KaRa, Dalian, Liaoning, China). The following
amplification conditions were used: pre-dena-
turation at 95°C for 15 sec, denaturation at 94°C
for 30 sec, annealing at 60°C for 20 sec, and
extension at 72°C for 40 sec for 40 cycles. The
expression levels of the genes were calculated us-
ing the 2744 method. The primer sequences were
listed in Table I.

Table I. The primer sequences used for RT-qPCR analysis.

Western Blot Analysis

Proteins were extracted from transfected OS-
CC cells using radioimmunoprecipitation assay
buffer (RIPA; Beyotime Institute of Biotech-
nology, Haimen, China). Protein concentration
was measured by the bicinchoninic acid as-
say (BSA; Beyotime Institute of Biotechnology,
Haimen, China). Following denaturing, 10 ug
protein/lane was separated by 10% SDS-PAGE.
Proteins were transferred onto polyvinylidene
difluoride (PVDF) membranes and blocked in
5% non-fat milk for 2 h at room temperature.
The membranes were incubated with prima-
ry antibodies against Wnt3a [1:1,000; Abcam
(Cambridge, MA, USA); Cat. No. ab219412],
B-catenin [1:1,000; Abcam (Cambridge, MA,
USA); Cat. No. ab16051] and GAPDH [1:1,000;
Abcam (Cambridge, MA, USA); Cat. No.
ab9485] overnight at 4°C. Following primary
incubation, the membranes were incubated with
horseradish  peroxidase-conjugated second-
ary antibodies [1:1,000; goat anti-mouse IgG,
ab205719, and goat anti-Rabbit IgG, ab205718;
Abcam (Cambridge, MA, USA)] for 2 h at room
temperature. Protein bands were visualized us-
ing the Pierce enhanced chemiluminescence
(ECL) Western Blotting kit (Pierce; Thermo
Fisher Scientific Inc., Waltham, MA, USA).
Protein expression was quantified using Image-
Pro® Plus software (version 6.0; Media Cyber-
netics, Inc., Rockville, MD, USA). GAPDH
was used as the endogenous control for data
normalization.

Statistical Analysis

The software package Statistical Product and
Service Solutions (SPSS) software 22.0 (IBM
Corp., Armonk, NY, USA) was used for statisti-
cal analysis and each experiment was repeated

cDNA

Primer sequences

SNHG20 forward
SNHG20 reverse
miR-29a forward
miR-29a reverse
DIXDCI forward
DIXDCI reverse
U6 forward

U6 reverse
GAPDH forward
GAPDH reverse

ATGGCTATAAATAGATACACGC
GGTACAAACAGGGAGGGA
TGCGCTAGCACCATCTGAAAT
GTGCAGGGTCCGAG
TGCATGTTATGGAGACGCAGAAG
AGGTGCTGCTGACAGTTGGAGA
CTCGCTTCGGCAGCACATATACTA
ACGAATTTGCGTGTCATCCTTGCG
GATGATCTTGAGGCTGTTGTC
CAGGGCTGCTTTTAACTCTG
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at least three times. Comparisons of parameters
between the two groups were analyzed by a
paired Student’s #-test. The comparisons among
multiple groups were performed using one-way
ANOVA followed by Tukey’s test. Kaplan-Meier
analysis and the log-rank test were used to
estimate survival curves. Cut-off values were
determined using Youden’s index. p < 0.05 was
considered to indicate a statistically significant
difference.

Results

SNHGZ20 is Upregulated in OSCC and
Associated with Poor Prognosis

To determine the role of SNHG20 in OSCC,
20 OSCC tissues and 20 adjacent normal tissues
were collected. The results indicated that the ex-
pression of SNHG20 was higher in OSCC tissues
than that in normal tissues (Figure 1A). More-
over, the relative expression levels of SNHG20
were measured in three OSCC cell lines (SCC9,
SCC15, and CAL27) and one human normal oral
keratinocyte cell line (NHOK). RT-qPCR analy-
sis demonstrated that SNHG20 expression was
upregulated in OSCC cell lines (Figure 1B). In
addition, the association between the SNHG20
expression levels and the overall survival rate was
investigated by Kaplan-Meier analysis. The re-
sults demonstrated that a higher expression level
of SNHG20 was associated with a lower survival
rate of OSCC patients (Figure 1C). In conclusion,
these results indicated that SNHG20 plays an on-
cogenic role in OSCC progression.

SNHGZ20 Knockdown Suppresses the
Progression of OSCC

To investigate the effect of SNHG20 on OSCC
progression, SCC9 cells were transfected with si-
SNHG20-1 and si-SNHG20-2. The depletion of
SNHG20 was detected by RT-qPCR (Figure 2A).
First, MTT assay demonstrated that the downreg-
ulation of SNHG20 resulted in a lower cell viabil-
ity, as compared with that in the negative control
(Figure 2B). Flow cytometry demonstrated that
SCC9 cells exhibited a higher apoptotic rate in
si-SNHG20-transfected groups than that in the
negative control group (Figure 2C). Wound heal-
ing and transwell assays indicated that SNHG20
knockdown reduced the migration and invasion
abilities of SCC9 cells (Figure 2D and E). In sum-
mary, these data showed that SNHG20 depletion
significantly inhibited the progression of OSCC.

MiR-29a is Involved in SNHGZ20-Regulated
OSCC Progression

Through bioinformatics analysis, miR-29a
was predicted as a potential downstream target
of SNHG20 (Figure 3A). It was also found that
miR-29a was downregulated in OSCC tissues
and OSCC cell lines (Figure 3B and C). The
transfection efficiency was indicated by RT-
gPCR. The results indicated that the expression
of miR-29a was markedly reduced in OSCC cell
lines transfected with the miR-29a inhibitor but
was notably increased in OSCC cells transfected
with miR-29a mimics (Figure 3D). Dual-Lucif-
erase reporter assays revealed that Luciferase
activity was significantly inhibited by miR-29a
mimics in wild-type SNHG20-transfected 293T

8+

. *%

24 .

0-

Relative SNHG20 expression
Relative SNHG20 expression
'

1

1
Tumor

Norlmal o
(n=30) X o

(n=30)

 ®
RS

C
1 p=0.036
> -Low n=15
=075 =High n=15
(]
S
a 05
©
2
g 0.25
n
R 0
00 0 20 40 60 80
@ Months

Figure 1. SNHG20 is upregulated in OSCC and related to poor prognosis. A, The expression level of SNHG20 was examined
by RT-qPCR in OSCC tissues (n=20) and the adjacent normal tissues (n=20). B, RT-qPCR result of SNHG20 expression level
in OSCC cell lines (SCC9, SCC15, and CAL27) and human normal oral keratinocyte cell line (NHOK). C, Kaplan-Meier
analysis showed the association between SNHG20 expression and the overall survival in OSCC patients.
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Figure 2. SNHG20 knockdown suppresses the progression of OSCC. A, RT-qPCR showed SNHG20 expression level in SCC9
cells transfected with si-NC, si-SNHG20-1 or si-SNHG20-2. B, MTT showed cell viability of SCC9 cells transfected with si-
NC, si-SNHG20-1 or si-SNHG20-2. C, Flow cytometry analysis and quantification determined cell apoptosis of SCC9 cells
transfected with si-NC, si-SNHG20-1 or si-SNHG20-2. D, Wound healing assay and quantification examined cell migration
of SCC9 cells transfected with si-NC, si-SNHG20-1 or si-SNHG20-2 (magnification x 200). E, Transwell assay detected cell
invasion of SCC9 cells transfected with si-NC, si-SNHG20-1 or si-SNHG20-2 (magnification X 200).

cells, whereas it was markedly increased by
miR-29a inhibitor (Figure 3E). RT-qPCR con-
firmed that miR-29a mimics significantly sup-
pressed SNHG20 expression, while the miR-29a
inhibitor increased SNHG20 expression (Figure
3F). In addition, we conducted in vitro ex-
periments to investigate whether the binding
between miR-29a and SNHG20 affects OSCC
progression. si-SNHG20 and miR-29a inhibitor
were introduced into SCC9 cells. The cell vi-
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ability of si-SNHG20 cells was rescued by the
introduction of miR-29a inhibitor (Figure 3G).
Furthermore, wound healing and transwell as-
says demonstrated that miR-29a inhibitor signif-
icantly reversed si-SNHG20-attenuated migra-
tion and invasion activity of SCC9 cells (Figure
3H and I). Taken together, our results showed
that miR-29a could directly bind to SNHG20
and reduce its expression levels, leading to the
suppression of its oncogenic functions, demon-
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Figure 3. MiR-29a is involved in SNHG20-regulated OSCC progression. A, The potential binding site between SNHG20
and miR-29a was shown. B, MiR-29a expression level was detected by RT-qPCR in OSCC tissues (n=20) and the adjacent
normal tissues (n=20). C, MiR-29a expression level was detected by RT-qPCR in OSCC cell lines (SCC9, SCC15, and CAL27)
and human normal oral keratinocyte cell line (NHOK). D, MiR-29a expression level was detected by RT-qPCR in SCC9 cells
transfected with NC, miR-29a mimics, and miR-29a inhibitor. E, Luciferase activity was examined by Luciferase reporter
assay in wildtype or mutant SNHG20-harboring SCC9 cells transfected with negative control (NC), miR-29a mimics. and
miR-29a inhibitor. F, SNHG20 expression level was detected by RT-qPCR in SCC9 cells transfected with negative control
(NC), miR-29a mimics, and miR-29a inhibitor. G, MTT showed SCC9 cell viability after transfection of si-NC, si-SNHG20,
and si-SNHG20+miR-29a inhibitor. H, Wound healing assay and quantification showed SCC9 cell migration after transfection
of si-NC, si-SNHG20, and si-SNHG20+miR-29a inhibitor (magnification x 200). I, Transwell assay showed SCC9 cell invasion
after transfection of si-NC, si-SNHG20, and si-SNHG20+miR-29a inhibitor (magnification % 200).

strating the potential tumor-suppressive func-
tion of miR-29a in OSCC progression.

Overexpression of DIXDC1 Significantly
Abrogates the Inhibitory Effect of
si-SNHGZ20 or miR-29a Mimics on OSCC
Progression

Further investigation focused on the detailed
regulatory axis in OSCC by SNHG20/miR-29a.
The potential targets for miR-29a were predicted
by TargetScan. DIXDC1 was selected from this

screening analysis (Figure 4A). Moreover, RT-
gPCR analysis showed that the expression of
DIXDCI1 was higher in OSCC tissues and cells
than that in normal tissues and cells (Figure 4B
and C). RT-qPCR analysis further demonstrated
that the expression of DIXDCI was notably in-
creased in OSCC cells transfected with DIXDC1
overexpression plasmid (Figure 4D). Luciferase
reporter assays and RT-qPCR analysis indicated
the direct interaction between miR-29a and DIX-
DCI (Figure 4E and F). MTT, wound healing and
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Figure 4. Overexpression of DIXDCI1 significantly abrogates the inhibitory effect of si-SNHG20 or miR-29a mimics on OSCC
progression. A, The potential binding site between 3’-UTR of DIXDCI and miR-29a was shown. B, DIXDCI1 expression level
was detected by RT-qPCR in OSCC tissues (n=20) and the adjacent normal tissues (n=20). C, DIXDCI1 expression level was
detected by RT-qPCR in OSCC cell lines (SCC9, SCC15, and CAL27) and human normal oral keratinocyte cell line (NHOK).
D, DIXDCI expression level was detected by RT-qPCR in SCC9 cells transfected with pcDNA3.1 and pcDNA3.1-DIXCDI. E,
Luciferase activity was examined by luciferase reporter assay in wildtype or mutant 3’-UTR of DIXDCl-harboring SCC9 cells
transfected with negative control (NC), miR-29a mimics, and miR-29a inhibitor. F, DIXDCI1 expression level was detected by
RT-qPCR in SCC9 cells transfected with negative control (NC), miR-29a mimics, and miR-29a inhibitor. G, MTT showed SCC9
cell viability after transfection of si-NC, si-SNHG20, and si-SNHG20+ DIXDCI1. H, MTT showed SCC9 cell viability after
transfection of NC, miR-29a mimics, and miR-29a mimics + DIXDCI. I, Wound healing assay and quantification showed SCC9
cell migration after transfection of si-NC, si-SNHG20, and si-SNHG20 + DIXDCI1 (magnification x 200). J, Wound healing
assay and quantification showed SCC9 cell migration after transfection of NC, miR-29a mimics, and miR-29a mimics + DIXDCI1
(magnification x 200). K, Transwell assay showed SCC9 cell invasion after transfection of si-NC, si-SNHG20, and si-SNHG20
+ DIXDCI1 (magnification x 200). L, Transwell assay showed SCC9 cell invasion after transfection of NC, miR-29a mimics, and
miR-29a mimics + DIXDCI1 (magnification x 200). M, Western bolt analysis showed Wnt3a and -catenin protein level in SCC9
cells after transfection of si-NC, si-SNHG20, and si-SNHG20 + DIXDCI1. N, Western bolt analysis showed Wnt3a and 3-catenin

protein level in SCC9 cells after transfection of NC, miR-29a mimics, and miR-29a mimics+ DIXDCI.
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transwell assays demonstrated that the overex-
pression of DIXDCI1 significantly reversed the
si-SNHG20 or miR-29a mimics-attenuated SCC9
cell viability, migration, and invasion, respec-
tively (Figure 4G-L). In addition, Western blot
analysis revealed that DIXDCI overexpression
markedly abolished the inhibitory effect of si-
SNHG20 or miR-29a mimics on the expression of
Wnt3a and B-catenin (Figure 4M and N). Based
on these findings, we observed that DIXDCI
acted as a critical effector for SNHG20/miR-29a-
regulated OSCC phenotypes by activating the
Wnt signaling pathway.

Discussion

LncRNA has been reported to play a vital role
in the development and progression of various
tumors. Recent studies*?* have shown that SN-
HG20 participates in multiple pathways to affect
cancer progression. However, the investigation of
SNHG20 in OSCC remains limited. In the pres-
ent study, we revealed that SNHG20 was upregu-
lated in OSCC tissues and associated with short
overall survival time of OSCC patients. SNHG20
depletion inhibited cell proliferation, migration,
and invasion, as well as increased apoptosis rate
of OSCC cells.

MiRNAs are a group of small non-coding
RNAs that regulate gene expression at the
post-transcriptional level. MiR-29a has been
reported to function as an oncogene or tumor
suppressor in several types of cancers. For
example, Wu et al*® demonstrated that miR-
29a was upregulated in breast cancer and its
overexpression promoted cell migration and in-
vasion of breast cancer. However, Gong et al*
revealed that miR-29a was downregulated in
cervical cancer tissues and suppressed invasion
and metastasis of cervical cancer. In our study,
we found that miR-29a expression was reduced
in OSCC tissues and OSCC cell lines. Through
bioinformatic analysis and Dual-Luciferase re-
porter assay, we demonstrated miR-29a could
directly interact with SNHG20. Moreover,
we transfected OSCC cells with NC, miR-29a
mimics or miR-29a inhibitor. The results in-
dicated that the upregulation of miR-29a sig-
nificantly inhibited the expression of SNHG20,
which further suppressed the development and
progression of OSCC. Subsequently, the bioin-
formatic analysis and Dual-Luciferase reporter
assay revealed that DIXDCI1 was a downstream

target of miR-29a. Moreover, we found that
DIXDCI1 was upregulated in OSCC tissues and
cells and its overexpression reverted the attenu-
ated cell proliferation, migration, and invasion
of OSCC caused by depletion of SNHG20 or
overexpression of miR-29a. Therefore, we dem-
onstrated that SNHG20 acted as a competing
endogenous RNA (ceRNA) to sponge miR-29a
to promote the development and progression of
OSCC via upregulating DIXDCI.

Previous studies’? have shown that In-
cRNAs affect tumor cell proliferation via the
Wnt/B-catenin signaling pathway. This pathway
has been reported to participate in the regulation
of OSCC migration and invasion®’. Liang et al*'
evaluated that TUGI regulated OSCC progres-
sion via the Wnt/B-catenin signaling pathway.
Our results demonstrated that SNHG20 deple-
tion and miR-29a mimics led to the reduction
of B-catenin expression. The data determined
that abnormal expression of SNHG20 or miR-
29a in OSCC cells indeed resulted in aberrant
Wnt signaling activity, thereby regulating OSCC
progression.

Conclusions

Our study showed that SNHG20 contributed
to OSCC by sponging miR-29a, and then, modu-
lated the DIXDC1/Wnt pathway. Our findings
provide a novel theoretical basis for the treatment
of OSCC.
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