
RESEARCH PAPER

Long noncoding RNA SNHG20 regulates cell migration, invasion, and 
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ABSTRACT
Oral squamous cell carcinoma (OSCC) is one of the most common digestive tumors, which has 
high mortality rate. Long non-coding RNAs (lncRNA) and MicroRNAs (miRNAs) are associated with 
the cell cycle and differentiation during the occurrence and development of malignant tumors. 
This research aimed to investigate the effects of lncRNA SNHG20 on the progress of oral 
squamous cell carcinoma (OSCC) cells. Ninety pairs of tumor tissues and paracancerous tissues 
were collected from patients with OSCC and the CAL27 and SCC25 OSCC cells were selected for 
the following experiments. RT-qPCR was used for detecting the expression of SNHG20, miR-19b- 
3p, and RAB14. Western blotting was used to detect the protein levels of RAB14. MTT assay was 
employed to assess cell proliferation. Transwell assay was used to determine the cell migration 
and invasion abilities. Furthermore, luciferase reporter and RNA pull-down assays were used to 
verify the binding of SNHG20/RAB14 to miR-19b-3p. Then, the function of the SNHG20/miR-19b- 
3p/RAB14 axis in OSCC was explored. The results indicated that lncRNA SNHG20 was upregulated 
in the tissues. Furthermore, bioinformatic analysis showed that both SNHG20 and RAB14 could 
bind to miR-19b-3p. RAB14 was upregulated, and miR-19b-3p was downregulated in the tissues. 
The knockdown of SNHG20 inhibited cell proliferation, migration, and invasion. Contrarily, the 
knockdown of miR-19b-3p reversed the effects of si-SNHG20 on cell proliferation, migration, and 
invasion, and the overexpression of RAB14 reversed the effects of miR-19b-3p mimic on the cell 
biological functions. LncRNA SNHG20 affects cell proliferation, migration, and invasion via the 
miR-19b-3p/RAB14 axis in OSCC.
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Introduction

Oral cancer is one of the most common diges-
tive tumors and is ranked as the thirteenth most 
common cancer in the world [1]. It was reported 
that the exposure to tobacco smoke, chemicals, 
radiation, and air pollution could induce the 
occurrence of oral cancer [2,3]. Oral squamous 
cell carcinoma (OSCC) makes up the majority of 
the oral cancer cases [4,5]. The generally used 
OSCC treatment approaches are chemotherapy 
and targeted therapy [6]. However, due to late 
diagnosis and drug resistance, the 5-year survival 
rate of patients remains below 17% [7]. 
Therefore, it is critical to develop novel anti- 
OSCC therapies to improve the life quality and 
survival rate of patients.

Long noncoding RNAs (lncRNAs) are signifi-
cant regulators in different cellular processes [8]. 
Furthermore, most lncRNAs are transcribed by 
RNA polymerase II; therefore, they are similar to 
messenger RNAs (mRNAs), involving a 5'- 
7-methylguanosine cap and a 3' poly(A) tail. 
However, lncRNAs lack a coding capacity [9]. 
Meanwhile, lncRNAs are known as gene regulators 
that participate in different molecular events, such 
as chromatin modifications, chromatin structure, 
DNA methylation, genome organization, and 
interactions with transcription factors, at various 
levels, to influence the transcription of chromatin- 
related proteins and gene expression [10]. 
LncRNA small nucleolar RNA host gene 20 
(GenBank Accession ID NR_027058.1), which 
belongs to the SNHG lncRNA family, was first 
reported in hepatocellular carcinoma (HCC) [11]. 
A previous study showed that the upregulation of 
lncRNA SNHG20 in OSCC could promote cell 
proliferation and migration [12]. However, the 
specific mechanism of lncRNA SNHG20 in 
OSCC remains unclear.

Rab protein, as a small GTP binding protein, 
circulates between the active GTP binding state 
and the inactive GDP binding state [13]. Rab pro-
tein is a molecular switch for intracellular and 
extracellular transport in all eukaryotes . RAB14 
is a member of Rab GTPase family. RAB14 is 
involved in autophagy, lysosome activity, cell 
migration and membrane transport between 
Golgi and endosomes under normal physiological 

conditions [14]. In various tumor cells, RAB14 
affects the development of tumor by regulating 
the proliferation, migration and invasion of 
tumor cells. Previous study confirmed that the 
mRNA expressions levels of RAB14 in gastric can-
cer was significantly higher than that in healthy 
gastric mucosa and the abnormal expression of 
RAB14 in gastric cancer promotes the malignant 
development of tumor by activating Akt signaling 
pathway [15]. In kidney cancer cells, Rab14 
expression is significantly up-regulated, which 
promotes the proliferation, invasion, and metasta-
sis of tumor cells and enhances the chemotherapy 
resistance of tumor cells [16]. In addition, the 
increased expression of RAB14 in ovarian cancer 
promotes tumor cell proliferation and invasion 
through Wnt signaling pathway, which is asso-
ciated with poor prognosis [17]. However, the 
reports about RAB14 on the progress of OSSC is 
still limited.

Therefore, this research aimed to elucidate the 
specific mechanism of lncRNA SNHG20 during 
the progress of OSCC. We hypothesized that 
LncRNA SNHG20 affects cell proliferation, migra-
tion, and invasion via the miR-19b-3p/RAB14 axis.

Materials and methods

Patients and specimens

A total number of 90 patients with OSCC were 
recruited from the People Hospital of Lishui 
between October 2017 and October 2019. In 
brief, the para-carcinoma tissues that did not con-
tain obvious cancer cells were collected 5–10 cm 
away from the border of the tumor. Subsequently, 
the tumor and the para-carcinoma tissues were 
fixed in 10% formalin. Additionally, an informed 
consent was signed by each patient. This study has 
been approved by the Ethics Committee of the 
People Hospital of Lishui.

Cell lines

The NHOK, TSCCA, SCC15, SCC25, and CAL27 
cell lines were collected from the Cell Bank of 
Chinese Academy of Sciences. All cell lines were 
kept in RPMI-1640 medium (Thermo Fisher 
Scientific, MA USA) containing 10% FBS 
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(Biosera, MO, USA) and 100 U/mL streptomycin/ 
penicillin (Thermo Fisher Scientific, MA USA) in 
a humid atmosphere containing 5% CO2 at 37°C.

Cell culture and transfection

SiRNA targeting SNHG20 (si-SNHG20), miR-19b- 
3p inhibitor, miR-19b-3p mimic, overexpressed 
RAB14 (OE-RAB14), si-NC, inhibitor NC, mimic 
NC, and OE-NC were obtained from GenePharma 
(China, Soochow). Subsequently, the cells were 
inoculated on a 6-well plate and cultured in 
RPMI-1640 containing 5% CO2 at 37°C until the 
cells achieved 60% confluence. In brief, the plas-
mids were transfected into cells (1 × 105 cells/well) 
using LipofectamineTM 2000 Transfection Reagent 
(Thermo Fisher Scientific, MA USA) based on the 
manufacturer’s instructions.

MTT assay

Cells in the logarithmic growth phase were seeded 
on a 96-well plate. After incubation for 0 h, 24 h, 
48 h, and 72 h, cells were treated with MTT in 
fresh medium for 4 h. Dimethyl sulfoxide was 
added to dissolve the formazan product. 
Furthermore, the optical absorbance was measured 
at 490 nm using a microplate reader.

Luciferase reporter assay

The luciferase reporter assay was performed accord-
ing to previous study [18]. The gene fragments con-
taining the SNHG20/RAB14 binding site (HOTAIR- 
wild type (WT)) and the mutated SNHG20/RAB14 
binding site (HOTAIR-MUT) were synthesized and 
cloned into the fluorescent vector psiCHECK2 to 
construct the luciferase reporter gene. Then, cells 
were co-transfected with mimic NC and miR-19b- 
3p mimic, respectively. According to the dual luci-
ferase reporter gene test kit requirements, the luci-
ferase activity of renilla and firefly was detected.

RNA pull-down assay

The RNA pull-down assay was performed as 
described by Tang et al. [19]. CAL27 and SCC25 
cells were lysed and incubated with biotinylated 
miR-19b-3p or biotinylated NC. The final 

concentration of each biotinylated miRNA was 
20 nM. Two days later, the cell lysates were collected 
and then cultured with M-280 Streptavidin magnetic 
beads for 3 h. Then, they were washed three times. In 
the qRT-PCR analysis, TRIzol was employed to purify 
the bound RNA.

RNA isolation and real-time quantitative PCR

We used TRIzol to collect the total RNA from 
tissues and cells based on the manufacturer’s 
instructions. The RNA concentration was analyzed 
using NanoDrop 2000 (Thermo, America). The 
cDNAs were synthesized by using the 
PrimeScript RT reagent kit transcriptase, Random 
6mers, RNase inhibitor, Oligo dT primer, a dNTP 
mixture, and reaction buffer. Quantitative real- 
time PCR (qRT-PCR) was performed using an 
SYBR Premix EX Taq™ kit (TAKARA, Tokyo, 
Japan). The cycle conditions used were: 95°C for 
30 s, followed by 95°C for 5 s and 40 cycles at 60°C 
for 30 s each. We used the 2−ΔΔCt method to 
analyze the data [20]. GAPDH or U6 was selected 
as the internal reference gene.

The primers used in qRT-PCR were the 
following:

LncRNA SNHG20: forward, 5'- 
ATGGCTATAAATAGATACACGC-3'; reverse, 
5'-GGTACAAACAGGGAGGGA-3'; miR-19b-3p: 
forward, 5'-ACACTCCAGCTGGGTGTGCAAAT 
CCATGCAA-3',

reverse: 5'-CTCAACTGGTGTCGTGGAGTC 
GGCAATTCAGTTGAGTCAGTTT-3';

RAB14: forward, 5'-TATGGCTGATTGTCCTC 
ACACA-3';

reverse: 5'-CTGTCCTGCCGTATCCCAAAT-3';
GAPDH forward: 5'-TGTGGGCATCAATGG 

ATTTGG-3';
reverse: 5'-ACACCATGTATTCCGGGTCAAT 

-3'; and
U6: forward, 5'-AAAGCAAATCATCGGAC 

GACC-3';
reverse: 5'-GTACAACACATTGTTTCCTCGG 

A-3'.

Transwell assays

The Transwell method was employed to determine 
the growth and metastasis abilities of the OSCC 
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cells described as a previous study [21]. At first, 
cell culture Transwell inserts (8 mm pore size; 
Falcon; BD Biosciences) have been placed into 48- 
well plates to generate upper and lower chambers. 
Furthermore, cells were seeded on the upper 
chamber with a Matrigel-coated membrane, for 
the migration assays, or in chambers not coated 
with Matrigel, for the invasion assays, while the 
lower wells were filled with culture media contain-
ing serum. After 24 h of culture, we used a count-
ing chamber to count the number of migrating 
and invading cells.

Western blot

The western blot was conducted according to 
a previous research [22]. Protein was collected from 
SCC25 and CAL27 cells using RIPA buffer (Sigma- 
Aldrich, MO, USA) and the concentration of total 
protein was determined using a BCA kit (Sigma- 
Aldrich, MO, USA). Additionally, the proteins 
(20 µg/lane) were isolated using a 15% SDS-PAGE 
gel, and then transferred to PVDF membranes (Bio- 
rad, California, USA), which were blocked with 5% 
skimmed milk for 2 h before the blotting procedure. 
Cells were incubated with the primary anti-RAB14 
antibody overnight at 4°C. On the next day, the 
membranes were treated with the secondary antibo-
dies. Subsequently, the membrane was stained using 
an ECL western blotting kit. At the same time, we 
used GAPDH as a loading control. The results were 
analyzed using Image J.

Statistical methods

Data were examined using SPSS 21.0. All experi-
ments were repeated three times and all data were 
presented as the mean ± standard deviation 
(X ± s). Furthermore, comparisons between two 
groups were analyzed using a t-test. Multiple- 
group comparisons were investigated using one- 
way ANOVA. A P < 0.05 was defined as a mean-
ingful statistical difference.

Results

The aim of this study was to explore the specific 
mechanism of lncRNA SNHG20 during the pro-
gress of OSCC. Through bioinformatic analysis, 

we found that LncRNA SNHG20 regulated OSCC 
cell functions by sponging miR-19b-3p and RAB14 
is the target gene of miR-19b-3p in OSCC via. We 
hypothesized that LncRNA SNHG20 affects cell 
proliferation, migration, and invasion via the 
miR-19b-3p/RAB14 axis

LncRNA SNHG20 was upregulated in OSCC 
tissues and SCC25 and CAL27 cells

Firstly, we determined the expression of 
lncRNA SNHG20 in the OSCC samples by 
using RT-qPCR. Our data suggested that, com-
pared with the adjacent non-tumor tissues, 
SNHG20 was dramatically upregulated in the 
OSCC tissues (Figure 1a). Then, we examined 
the level of lncRNA SNHG20 in OSCC cell lines 
(TSCCA, SCC15, SCC25, and CAL27) and used 
NHOK cells as control cells. We found that the 
expression of lncRNA SNHG20 was increased 
in TSCCA, SCC15, SCC25, and CAL27 cells; 
moreover, it was the highest in SCC25 and 
CAL27 cells (Figure 1b). Therefore, we used 
SCC25 and CAL27 cells in the following 
experiments.

The knockdown of lncRNA SNHG20 inhibited the 
proliferation, migration, and invasion of SCC25 
and CAL27 cells

To explore the impact of lncRNA SNHG20 on 
SCC25 and CAL27 cells, we knocked down the 
lncRNA SNHG20 using siRNA. Compared with 
the si-NC group, the expression of SNHG20 was 
remarkably downregulated in the si-SNHG20 
group (Figure 2a). In addition, compared with 
the si-NC group, the proliferation of SCC25 and 
CAL27 cells in the si-SNHG20 group was signifi-
cantly decreased (Figure 2b). Similarly, the knock-
down of lncRNA SNHG20 dramatically 
downregulated the growth and metastasis of 
SCC25 and CAL27 cells (Figure 2c-d).

LncRNA SNHG20 regulated OSCC cell functions 
by sponging miR-19b-3p

We predicted the targets of lncRNA CRNDE and 
searched miR-19b-3p for further analysis. The 
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Figure 2. The knockdown of lncRNA SNHG20 decreased the proliferation, migration, and invasion of SCC25 and CAL27 cells.
(A) RT-qPCR analysis of lncRNA SNHG20 in OSCC cells transfected with si-SNHG20 and si-NC. (B) An MTT assay was used to explore 
the effect of si-SNHG20 on the proliferation of CAL27 and SCC25 cell lines. The number of migratory (C) and invasive (D) cells was 
determined using Transwell assays. Data are presented as mean ± SD. ** p < 0.01. 

Figure 1. LncRNA SNHG20 was overexpressed in OSCC tissues and CAL27 and SCC25 cells.
RT-qPCR analysis of lncRNA SNHG20 in OSCC tissues (A) and cells (B). Data are presented as mean ± SD. * p < 0.05; ** p < 0.01. 
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targeting sites of LncRNA SNHG20 and miR-19b- 
3p were estimated by using the online starBase 
software (Figure 3a). The luciferase reporter data 
showed that miR-19b-3p mimic sharply inhibited 
the luciferase activity in cells transfected with WT 
LncRNA SNHG20, rather than with Mut-LncRNA 
SNHG20, in SCC25 and CAL27 cells (Figure 3b). 
In addition, the luciferase reporter results were 
confirmed by using an lncRNA SNHG20 probe 
pull-down assay (Figure 3c). Moreover, we found 
that the knockdown of lncRNA SNHG20 can pro-
mote miR-19b-3p expression (Figure 3d). The RT- 
qPCR results showed that miR-19b-3p was drama-
tically downregulated in OSCC tissues, compared 
to the adjacent non-tumor tissues (Figure 3e).

Knockdown of miR-19b-3p reversed the effects of 
si-SNHG20 on the proliferation, migration, and 
invasion of SCC25 and CAL27 cells

Subsequently, si-SNHG20 and the miR-19b-3p 
inhibitor have been co-transfected into SCC25 
and CAL27 cells. The expression of miR-19b-3p 
was sharply downregulated after miR-19b-3p inhi-
bitor transfection (Figure 4a). Furthermore, the 

knockdown of miR-19b-3p promoted the prolif-
eration of SCC25 and CAL27 cells (Figure 4b). 
Similarly, the knockdown of miR-19b-3p upregu-
lated the growth and metastasis of SCC25 and 
CAL27 cells (Figure 4c-d).

RAB14 is the target gene of miR-19b-3p in OSCC
Furthermore, the targeting sites of miR-19b-3p 
and RAB14 were estimated by using the online 
TargetScan software (Figure 5a) and validated 
using a dual luciferase reporter gene system and 
a pull-down assay. The data showed that miR- 
19b-3p mimic sharply downregulated the luci-
ferase activity in cells transfected with WT- 
RAB14, in place of Mut-RAB14, in SCC25 and 
CAL27 cells (Figure 5b). In addition, the luci-
ferase reporter assay results were validated by 
the RAB14 probe pull-down assay (Figure 5c), 
indicating that RAB14 is a direct target of miR- 
19b-3p. Moreover, compared with the adjacent 
non-tumor tissues, RAB14 expression was dra-
matically increased in OSCC tissues and the 
overexpression of miR-19b-3p promoted the 
mRNA and protein expression of RAB14 
(Figure 5d-f).

Figure 3. LncRNA SNHG20 regulates the OSCC cell functions by sponging miR-19b-3p.
(A) The predicted lncRNA SNHG20 binding site in the miR-19b-3p 3'-UTR. (B) The relative luciferase activity of cells after co- 
transfection with wild type (WT) or mutant (Mut) lncRNA SNHG20 3'-UTR reporter genes and miR-19b-3p mimics. (C) The RNA pull- 
down assay further confirmed that SNHG20 could bind to miR-19b-3p. (D) RT-qPCR analysis was used to explore the effect of si- 
SNHG20 on the miR-19b-3p level of CAL27 and SCC25 cells. (E) RT-qPCR analysis of miR-19b-3p in OSCC tissues. Data are presented 
as mean ± SD. * p < 0.05; ** p < 0.01. 

3998 X. ZHU ET AL.



Overexpression of RAB14 reversed the effect of 
miR-19b-3p mimic on the proliferation, 
migration, and invasion of SCC25 and CAL27 
cells

Last, the miR-19b-3p mimic and OE-RAB14 were 
transfected into SCC25 and CAL27 cells. The level 
of RAB14 was significantly lower after OE-RAB14 
transfection (Figure 6a). The overexpression of 
RAB14 promoted the proliferation of SCC25 and 
CAL27 cells (Figure 6b). Similarly, the Transwell 

assay results suggested that the overexpression of 
RAB14 promoted the growth and metastasis of 
SCC25 and CAL27 cells (Figure 6c-d).

Discussion

In this study, we found that the expression of 
lncRNA SNHG20 was increased in OSCC tissues 
and that the knockdown of lncRNA SNHG20 
could effectively suppress the biological activity 

Figure 4. The knockdown of miR-19b-3p reversed the effect of si-SNHG20 on the proliferation, migration, and invasion of SCC25 and 
CAL27 cells.
(A) RT-qPCR analysis of miR-19b-3p in SCC25 and CAL27 cells transfected with si-SNHG20 and miR-19b-3p inhibitor. (B) An MTT assay 
was used to explore the effect of si-SNHG20 and miR-19b-3p inhibitor on the proliferation of CAL27 and SCC25 cells. The number of 
migratory (C) and invasive (D) cells was determined using Transwell assays. Data are presented as mean ± SD. ** p < 0.01 vs. si-NC 
group; # p < 0.05 vs. si-SNHG20 + inhibitor NC group. 
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of SCC25 and CAL27 cells. Our study indicated 
that lncRNA SNHG20 suppresses the biological 
activities of OSCC by regulating the miR-19b-3p/ 
RAB14 axis.

Previous studies have shown that lncRNA can 
not only change the chromosome concept through 
the interaction of chromosome-modifying 
enzymes, but also silence the expression of 
a variety of miRNAs [23]. Therefore, lncRNA can 
also be used as an intervention target in tumor 
therapy. LncRNA SNHG20 was first isolated from 
the cDNA subtractive library of tumor suppressor 
gene by Zhang et al. and it was located on chro-
mosome [24]. There is growing evidence indicat-
ing that lncRNA SNHG20 is closely involved in 
the development of many cancer processes. 
However, the research on lncRNA SNHG20 in 
OSCC is still limited. In this study, we found 
that, compared with the adjacent non-tumor tis-
sues, the level of lncRNA SNHG20 was increased 
in OSCC tissues. In addition, we found that the 
knockdown of lncRNA SNHG20 can sharply inhi-
bit the growth and metastasis of SCC25 and 
CAL27 cells, which indicates that lncRNA 
SNHG20 plays a role in promoting cancer during 
the progression of OSCC. Li et al. [25] also found 

that lncRNA SNHG20 can promote the growth of 
laryngeal squamous cell carcinoma cells, similar to 
our results.

Additionally, lncRNA can affect tumor progres-
sion by regulating miRNA expression [26,27]. In 
order to further analyze the functional mechanism 
of lncRNA SNHG20 in OSCC, here, using bioin-
formatics, we predicted that lncRNA SNHG20 
could target and negatively regulate miR-19b-3p. 
miRNAs belong to a group of small noncoding 
RNAs that regulate gene expression at the post- 
transcriptional level. Previous evidence has con-
firmed that lncRNA SNHG20 increases the prolif-
eration of laryngeal squamous cell carcinoma cells 
by regulating miR-140 [25]; Wu et al. [28] also 
found that lncRNA SNHG20 increases the prolif-
eration and invasion of prostate cancer cells by 
targeting miR-6516-5p. In this study, we predicted 
that lncRNA SNHG20 has a binding site where it 
binds to miR-19b-3p, and the luciferase reporter 
pull-down assay confirmed that lncRNA SNHG20 
can target and regulate miR-19b-3p. Then, we 
detected the level of miR-19b-3p in OSCC tissues 
and found that miR-19b-3p was downregulated. 
miR-19b-3p has been explored in various cancers, 
such as breast, pancreatic, and colon cancer [29– 

Figure 5. RAB14 is the target gene of miR-19b-3p in OSCC.
(A) The predicted RAB14 binding site in the miR-19b-3p 3'-UTR. (B) Relative luciferase activity of cells after co-transfection with wild 
type (WT) or mutant (Mut) RAB14 3'-UTR reporter genes and miR-19b-3p mimics. (C) The RNA pull-down assay further confirmed 
that RAB14 could bind to miR-19b-3p. RT-qPCR (D) and western blot (E) analysis were used to explore the effect of miR-19b-3p 
mimic on the miR-19b-3p mRNA and protein expression in CAL27 and SCC25 cells. (F) RT-qPCR analysis of RAB14 in OSCC tissues. 
Data are presented as mean ± SD. * p < 0.05; ** p < 0.01. 
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31]. MicroRNA profiling in patients with gastric 
cancer showed that the level of miR-19b-3p was 
remarkably decreased, similar to our results [32]. 
Furthermore, the knockdown of lncRNA SNHG20 
can downregulate the level of miR-19b-3p in 
CAL27 and SCC25 cells. In the rescue experiment, 
the knockdown of miR-19b-3p reversed the effect 
of si-SNHG20 on the growth and metastasis of 
SCC25 and CAL27 cells. These results demon-
strated the possible mechanism by which lncRNA 
SNHG20 regulates the biological behavior of 
OSCC cells by affecting the level of miR-19b-3p.

As reported in gastric cancer, miR-19b-3p was 
downregulated and negatively regulated neuropi-
lin-1 [33]. In this study, through bioinformatics 
prediction and luciferase reporter and pull-down 
assay, RAB14 was found to be a potential target 
gene of miR-19b-3p. At the same time, the level of 
RAB14 was increased in OSCC tissues. Rab family 
proteins attach an essential part in carcinogenesis 
and promote the malignant development of 
tumors by influencing cell proliferation, differen-
tiation, apoptosis, and various cell signaling path-
ways [15,16]. According to previous research, the 

Figure 6. Overexpression of RAB14 reversed the effect of miR-19b-3p mimic on the proliferation, migration, and invasion of SCC25 
and CAL27 cells.
(A) RT-qPCR analysis of RAB14 in SCC25 and CAL27 cells transfected with miR-19b-3p mimic and OE-RAB14. (B) An MTT assay was 
used to explore the effect of miR-19b-3p mimic and OE-RAB14 on the proliferation of CAL27 and SCC25 cells. The number of 
migratory (C) and invasive (D) cells was determined using Transwell assays. Data are presented as mean ± SD. ** p < 0.01 vs. mimic 
NC group; # p < 0.05 vs. miR-19b-3p mimic and Ad-NC group. 

BIOENGINEERED 4001



mRNA expression of RAB14 in gastric cancer is 
dramatically higher than that in healthy gastric 
mucosa; the abnormal expression of RAB14 in 
gastric tumors promotes the malignant develop-
ment of tumors by activating the Akt signaling 
pathway [15]. In kidney cancer cells, RAB14, 
which is a target gene of miR-148a, promotes the 
growth and metastasis of tumor cells, and 
enhances the chemotherapy resistance of tumor 
cells [16]. The increased expression of RAB14 in 
ovarian cancer promotes tumor cell proliferation 
and invasion through the Wnt signaling pathway 
[17]. In this study, the overexpression of miR-19b- 
3p dramatically decreased the mRNA and protein 
expression of RAB14. However, the overexpression 
of RAB14 reversed the effect of miR-19b-3p mimic 
on the proliferation, migration, and invasion of 
SCC25 and CAL27 cells, further demonstrating 
that RAB14 is a vital target gene for lncRNA 
SNHG20 and miR-19b-3p.

Conclusion

In brief, our data showed that lncRNA SNHG20 is 
significantly upregulated in OSCC and promotes 
the growth and metastasis of SCC25 and CAL27 
cells by absorbing miR-19b-3p to upregulate the 
RAB14 level. This study provided a new idea and 
theoretical basis for the diagnosis and treatment of 
OSCC.

Article highlights

(1) SNHG20 was up-regulated in OSCC
(2) SNHG20 regulated OSCC cell functions by 

sponging miR-19b-3p
(3) RAB14 is the target gene of miR-19b-3p in 

OSCC
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