71907 Auto Edited.docx



Name of Journal: World Journal of Gastroenterology
Manuscript NO: 71907
Manuscript Type: ORIGINAL ARTICLE

Basic Study
LncRNA CASC20 regulates the metastasis of human gastric cancer cells via the miR-
143-5p/MEMO1 molecular axis

IncRNA CASC20 in gastric cancer

Ke-Shu Shan, Wei-Wei Li, Wang Ren, Shuai Kong, Li-Pan Peng, Hong-Qing Zhuo, Shu-

Bo Tian




Abstract

BACKGROUND

Gastric cancer (GC) is considered as one of the most widespread malignancies.
Emerging evidence has shown that long noncoding RNAs (IncRNAs) can function as

important oncogenes or tumor suppressors during GC progression.

AIM

To investigate the effect and mechanism of IncRNA cancer susceptibility 20 (CASC20) in
the proliferation and metastasis of gastric cancer (GC) cells.

METHODS

Data mining and clinical samples were used to evaluate the expression of CASC20 in
GC and adjacent tissues. CASC20 was down-regulated in GC cells by short-interfering
RNA. Cell proliferation was evaluated by CCKS assay, and cell migration and invasion
were detected by wound healing and Transwell assays. The expressions of proteins
related to epithelial-mesenchymal transition were detected by western blot assay.
RESULTS

The expression of CASC20 was increased in GC tumor tissues and various GC cell lines.
High CASC20 expression was correlated with a high risk of lymphatic metastasis and
poor prognosis in GC patients. In vitro assays showed that silencing CASC20 reduced
cell proliferation, migration, and invasion in GC cells. Mechanistic studies revealed that
CASC20 exhibits oncogenic functions by regulating MEMO1 expression through
competitive endogenous binding to miR-143-5p, leading to induction of epithelial-
mesenchymal transition.

CONCLUSION

Our findings indicate that CASC20 serves as a tumor promoter by regulating metastasis
in GC via the miR-143-5p/MEMO1 axis. CASC20 may be a potential therapeutic target
for GC.
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Core tip:

LncRNA CASC20 is upregulated in gastric cancer (GC) and associated with a higher
risk of lymphatic metastasis and poor prognosis of patients. CASC20 can promote the
proliferation, invasion and metastasis of GC cells by absorbing miR-143-5p to

upregulate MEMOI, thereby induced epithelial-mesenchymal transition (EMT) in vitro.

INTRODUCTION

In 2020, gastric cancer (GC) was the fifth most common cancer and the fourth for
mortality of cancer-related in the world[1]. Many patients are already at an advanced
stage when diagnosed with GC. Surgical resection is the main treatment for GC.
However, postoperative metastasis is the main cause of death from GC[2]. In 2011,
Robert A. Weinberg published an article classifying metastasis as one of the top ten
characteristics of cancer[3]. Therefore, finding effective molecular markers and
therapeutic targets for metastasis is important for developing treatments for GC. The
mechanisms underlying metastasis in GC have not yet been fully clarified and require
ther elucidation.
Long non-coding RNAs (IncRNAs) are RNA molecules more than 200 nucleotides in
length that are located in the nucleus or cytoplasm and lack any protein-coding ability.
Increasing studies have shown that IncRNAs play important roles in chromosome
silencing, chromatin epigenetic modification, gene transcription, protein translation and
protein localization[4, 5]. In addit' n, IncRNAs have been shown to function in tumor
progression[6, 7]. Some IncRNAs function as competing endogenous RNA (ceRNA) and
regulate the expression of target genes by binding miRNA elements in target miRNAs
and “sponging” miRNAs[8]. MiRNAs can specifically target the 3’UTR rget
mRNAs, thereby inhibiting mRNA translation. LncRNA 00473 is highly expressed in




GCtissues and is closely related to lymph node metastasis and late TNM staging.
LncRNA 00473 regulates the expression of CCND2 by adsorbing miR-16-5p to promote
the proliferation and metastasis of GC cells[9]. LncRNAs also play emerging roles in
endothelial-mesenchymal transition (EMT) process of gastric cancer[10]. The process of
EMT involves downregulation of the epithelial cell specific proteins and upregulation
of the mesenchymal cell specific proteins and it is an important cause of tumor
metastasis[11]. LncRNA CASC19 is highly expressed in colorectal cancer, and CASC19
overexpression increased the invasion and migration ability of colorectal cancer cells.
CASC19 regulates cell migration inducing hyaluronidase 1 (CEMIP) by targeting miR-
140-5p and affecting the EMT process[12].

Several studies have revealed key roles for IncRNAs in GC progression, and multiple
IncRNAs have been identified as diagnostic and prognostic markers or treatment
targets for GC[4]. A recent study identified the HOXC-AS3 IncRNA as highly expressed
in GC tissues. HOXC-AS3 binds YBX1 protein to regulate downstream gene
transcription and participates in GC progression[13]. The IncRNA CASC9 is highly
expressed in GC tissues and cells. CASC9 negatively regulates miR-370 and promotes
the progression of GC through the EGFR/AKT pathway[14]. However, the precise
mechanisms and roles of IncRNAs in GC progression are still unclear.

Cancer susceptibility 20 (CASC20) is a 1484 bp IncRNA mapped to chromosome
20p12.3. In this study, we explored the role and possible mechanism of the IncRNA
CASC20 in GC metastasis to gain more insights into the mechanism of GC metastasis.
We found that the CASC20 lncR%f\ is‘gghly expressed in GC and closely associated
with lymph node metastasis and poor prognosis of GC patients. Through in vitro and in
vivo experiments, we found that CASC20 promotes the proliferation, migration and
invasion of GC cells. Mechanistic studies revealed that CASC20 “sponges” miR-143-5p
and promotes EMT by regulating MEMOI. This function of CASC20 plays an important

role in the metastasis of GC.

MATERIALS AND METHODS




Tissue specimens

All clinical samples and information in this study were from the Department of
Gastrointestinal Surgery, Provincial Hospital Affiliated to Shandong First Medical
University. Fresh pathological specimens (GC and adjacent normal tissues) were from
patients undergoing radical GC surgery at our hospital. All patients provided informed

consent and were approved by the Medical Ethics Committee.

Cell culture and transfection

Human GC cell lines (MKN45, MKN28, HGC27, MGC803, N87, AGS and SGC7901) and
the immortalized gastric mucosa cell line (GES-1) were provided by the Cell Center of
the Chinese Academy of Medical Sciences. All cell lines were cultured in RPMI-1640
medium supplemented with 10% fetal bovine serum (FBS, Gibco, USA). Cells were
cultured in incubator at 37°C and 5% CO2. Cells were passaged when they were 70%
confluent.

The miR-143-5p mimics and inhibitor were purchased from RiboBio (Guangzhou,
China). siRNAs targeting CASC20 (si-CASC20) and MEMO1 (si-MEMO1) were
designed and synthesized by RiboBio (Guangzhou, China). Lipofectamine2000
(Invitrogen, USA) was used to transfect siRNA or miRNA mimics/ inhibitor into cells
following the manufacturer’s instructions. GC cells in logarithmic phase were collected
and inoculated in a 6-well plate. Cells were transfected with siRNAs when cell

confluence reached approximately 50%.

RNA extraction and gRT-PCR

Trizol reagent (Invitrogen, USA) was used to extract total RNA from GC tissues and
cells. RNA integrity was determined by evaluating the absorbance at OD260/280 using
a NanoDrop analyzer and confirmed at 1.8-2.0. Total RNA was reverse transcribed into
cDNA using a reverse transcription kit (Takara, Dalian, China) in accordance with the

manufacturer’s instructions. The qPCR three-step method was used, and the 2-AACt




method was used to calculate the relative expression levels of CASC20 and miR-143-5p.
The primer sequences are as follows: CASC20, Forward 5'-
ATAACCACCCTCCCCTCCTC-3', Reverse 5'-GCTCCTCCCACTTTAACCCC-3"; miR-
143-5p, Forward 5'-ATGGTTCGTGGGGTCCAGTTTTCCCAG-3', Reverse 5'-
GTGTCGTGGAGTCGGCAATTC-3'; MEMOY1, Forward, 5'-
GCTTCGGCAGCACATATACTAAAAT-3', Reverse 5'-
CGCTTCACGAATTTGCGTGTCAT-3'; and B-actin, Forward 5'-
TGGCACCCAGCACAATGAA-3', Reverse 5'-CTAAGTCATAGTCCGCCTAGAAGCA-
3'. U6, Forward 5'- CAGCACATATACTAAAATTGGAACG-3' Reverse 5'-
ACGAATTTGCGTGTCATCC-3'. B-actin (cytoplasm control) and U6 (nucleus control)

were used for normalization.

CCK-8 assay

GC cells were inoculated into 96-well plate at 5%103 cells per well. At 24 h, 48 h, 72 h, 96
h and 120 h after transfection, 90 pL of fresh culture medium containing 10% FBS and 10
pL of CCK-8 reagent (Dojindo, Mashikimachi, Japan) were simultaneously added to
each well. Cells were cultured for another 4 h. The OD value of each well at 450 nm was

measured and proliferation curves were drawn.

Flow cytometric analysis

GC cells were collected after trypsin digestion and centrifuged at 1000 rpm/min for 5
min. The cells were washed twice with phosphate buffer solution, and 500 pl binding
buffer was added to adjust the cell concentration to 1x106 cells/ml. Annexin V-FITC (5
ul) and propidium iodide solution (10 pl) (NeoBioscience, China) were added to the cell

suspension, and cells were analyzed on a flow cytometer (BD Accuri C6).

Colony formation assay
After 48 h of transfection, cells were collected and the cell density was adjusted to 1x10°

cells/ml. The cell suspension was inoculated into a 6-well plate at 100 pl/well and the




plates were incubated for 14 days. Cells were washed twice with phosphate buffered
saline and fixed with 4% paraformaldehyde for 15 min; the cells were then stained with
0.1% crystal violet staining solution for 10 min. We counted the number of cell clones in
five fields under the microscope and determined the clone formation rate as follows:
clone formation rate (%) = (number of clones /number of inoculated cells) x 100%. The

experiment was repeated three times.

Wound healing assay
GC cells were cultured in a 6-well plate at 5x10° cells per well. Linear scratch wounds
were created in the cell monolayer with a sterile 100 ul pipette tip. Cells were cultured

for 24 h, and the wound widths were photographed and measured.

Transwell experiment

Assays using a Transwell chamber (8 pm, Corning, USA) were used to evaluate cell
migration and invasion abilities. GC cells were collected and resuspended in serum-free
RPMI 1640 medium at 1.5%104 cells/ml, and 200 pl of the cell suspension was
inoculated into the upper chambers. Complete medium containing 10% FBS was added
to the lower chamber. After culturing for 24 h, the cells were fixed with methanol. Cells
in the upper chamber were removed with cotton swabs, and cells in the lower chambers
were stained with 0.1% crystal violet solution for 30 min. The cells were observed
under a microscope and photographed; five random fields were obtained to count the
number of migrated cells. Each experimental group was performed in triplicate, and the
average value was taken. For the invasion experiment, the upper chamber was coated
with Matrigel; the assay was then conducted following the methods for the migration

assay.

Bioinformatics analysis




The online tool InNcRN ASNP2 was used to predict miRNAs that potentially bind to
CASC20. We used miRDB, Targetscan, and miRTarbase to predict putative target genes
of miR-143-5p.

Dual-luciferase reporter assay

Luciferase reporter pGL3 vectors with wild-type CASC20 (termed WT-CASC20), wild-
type MEMO1 (MEMO1-WT), mutant CASC20 (MUT-CASC20) and mutant MEMO1
(MEMO1-MUT) were constructed (Promega, Madison, USA). The reporter plasmids
were transfected into MGC803 cells along with miR-143-5p mimics. At 48 h after
transfection, the luciferase activity was measured using the Dual Luciferase Reporter

Assay system (Promega, USA) in accordance with the manufacturer’s instructions.

Western blot analysis

Cells were collected and lysed with RIPA lysis buffer (Beyotime, Shanghai, China).
After lysates were centrifuged, the supernatant was collected and protein concentration
was evaluated by the BCA method. The samples (60 png/well) were separated by 10%
sodium dodecyl sulfate polyacrylamide gel electrophoresis and electro-transferred to a
polyvinylidene difluoride (PVDF) membrane (Millipore, Billerica, MA, USA). After
blocking in 5% skim milk at room temperature for 2 h, the membrane was incubated
with primary antibody overnight at 4°C. The membrane was then washed three times
with Tris buffered saline tween (TBST) and incubated with the secondary antibody at
room temperature for 2 h. ECL luminescent solution was used for chemiluminescence
and Image ] software was used to analyze the protein expression level. MEMO1 and -
actin monoclonal antibodies were obtained from Sigma-Aldrich (St Louis, MO, USA).

The other antibodies were purchased from Abcam (Cambridge, England).

Statistical analysis
Statistical analyses were performed using GraphPad Prism (version 7.0; GraphPad

Prism software, San Diego, CA, USA). Data are shown as mean + standard deviation.




For measurement data, the difference between two or more groups was calculated
using the Student’s t-test or one-way ANOV A analysis. Chi-square test was used to
analyze the correlation between CASC20 and clinicopathological parameters of GC
patients. The survival curve was determined by the Kaplan-Meier method and log-rank

test. P < 0.05 was considered statistically significant.

RESULTS

LncRNA CASC20 is highly expressed in GC tissues and cells

Analysis of TCGA databgge revealed that CASC20 expression was significantly higher
in 408 GC tumor tissues than that in ZH normal gastric tissues (P<0.01, Figure 1A, 1B).
We performed qRT-PCR to assess the expression of CASC20 in 50 cases of GC tissues
and paired normal gastric mucosa tissues adjacent to tumors. The results showed that
the expression of CASC20 in GC tissues was significantly higher than that in normal
adjacent gastric mucosa tissues (P<0.01, Figure 1C). We further found that the
expression of CASC20 in seven GC cell lines was significantly higher than that of GES-1
normal gastric mucosal epithelial cells (Figure 1D). We next analyzed the relationship
between CASC20 expgession and the survival rate of GC patients in TCGA database.
The results indicated that the survival rate of GC patients with high expression of
CASC20 was significantly lower than that of patients with low expression (Figyre 1E).
Together these data indicate that CASC20 is highly expressed in GC and may play an
important role in the development of GC.

Next, we examined the correlation beé/\reen CASC20 expression and the pathological
characteristics of 50 GC patients. GC patients were divided into high and low CASC20
expression groups based on the median ratio of relative CASC20 expression. High
CASC20 expression in GC patients was significantly correlated with a higher risk of
lymphatic metastasis (p=0.011), but did not show associations with age, gender, TNM
stage and differentiation degree (Table 1). These results suggest that CASC20 is closely

related to the malignant biological behavior of GC.




Knockdown of CASC20 inhibits GC cell proliferation, invasion and metastasis and
induces apoptosis

We next evaluated the role and effects of CASC20 in GC cells. We transfected siRNA
targeting CASC20 into GC cells and qRT-PCR confirmed that the expression of CASC20
was significantly down-regulated after siRNA transfection (Figure 2A). Flow cytometry
results showed that knockdown of CASC20 significantly increased the apoptosis rate of
SGC7QH and MGC803 GC cells compared with the control cells (Figure 2B, C). CCK8
assays demonstrated that knockdown of CASC20 significantly inhibited the
proliferation of SGC7901 and MGC803 cells (Figure 2D). Colony formation experiments
revealed that inhibiting CASC20 expression resulted in decreased clonogenic survival
(Figure 2E, F). Transwell experiments showed that knocking down CASC20
significantly reduced the numbers of invading and migrating GC cells (Figure 2G, H).
Together, these findings show that knockdown of CASC20 inhibits the malignant
phenotype of GC cells, suggesting that CASC20 exhibits oncogenic functions in GC.

CASC20 adsorbs miR-143-5p in GC cells

To gain better insights into the function of CASC20, we first determined the subcellular
location of CASC20 by GeneCards software (https:/ /www.genecards.org). The results
showed that CASC20 is mainly located in the cytoplasm. The results of nuclear
cytoplasmic experiments further confirmed that CASC20 mostly localizes in the
cytoplasm (Figure 3A, B), suggesting that CASC20 may function as a ceRNA to
“sponge” miRNA.

We next used bioinformatics tools (IncRNASNP2) to predict miRNAs with potential
binding sites for CASC20 and the results identified miR-143-5p, miR-515-3p, miR-543
and miR-616-5p. We evaluated the expressions of these miRNAs in cells transfected
with si-CASC20 and found that the expression of miR-143-5p was up-regulated when
CASC20 was knocked down, while miR-515-3p, miR-543 and miR-616-5p showed no

significant changes (Figure 3C, D). We thus selected miR-143-5p for further analyses.




TCGA database analysis showed that miR-143-5p was expressed at low levels in GC
tissues (Figure 3E), which was consistent with previous studies on miR-143-5p[15]. We
transfected miR-143-5p mimics into GC cells and observed significantly decreased
expression of CASC20 (Figure 3F). In addition, we identified a negative correlation
between CASC20 and miR-143-5p in 50 GC tissues (Figure 3G).

To further determine the regulatory mechanism between CASC20 and miR-143-5p, we
performed dual luciferaspﬂeporter assays. The results showed that transfection of miR-
143-5p mimics decreased the luciferase activity of the WT-CASC20 reporter in MGC803
cells, while miR-143-5p mimics had no impact on the MUT-CASC20 reporter activity
(Figure 3H, I). This result suggests that the regulatory relationship of CASC20 and miR-
143-5p in GC cells involves interactions between CASC20 and miR-143-5p.

CASC20 inhibits miR-143-5p to regulate the malignant phenotype of GC cells

To determine whether miR-143-5p played a role in the effects of CASC20 in GC cells, we
co-transfected si-CASC20 and miR-143-5p inhibitor into SGC7901 and MGC803 cells.
CCKS8 assays showed that si-CASC20 transfection inhibited GC cell proliferation, and
co-transfection of miR-143-5p inhibitor restored proliferation (Figure 4A, B). Transwell
experiments showed while transfection of si-CASC20 inhibited the invasion and
migration of GC cells, co-transfection of miR-143-5p inhibitor restored the invasion and
migration abilities (Figure 4C-E). Wound healing assays also confirmed that co-
transfection of miR-143-5p inhibitor partly rescued the inhibitory effect of knockdown
of CASC20 on GC cells (Figure 4F-H). These results indicate that CASC20 regulates GC
cell activities through miR-143-5p.

MEMO1 mRNA is a target of miR-143-5p, and miR-143-5p regulates MEMO1 mRNA
expression

To further explore the role of miR-143-5p in GC, we screened and identified the
potential target mRNAs of miR-143-5p. Bioinformatics tools miRDB, Targetscan and
miRTarbase predicted several mRNAs (HDAC7, ZNF85, ZNF347, MEMO1, ESCO1,




MLXIP, MAP3K2 and DYRK1A mRNAs) that potentially interact with miR-143-5p
(Figure 5A). Among them, MEMO1 was selected as the target gene of miR-143-5p
because it had the highest score in the predictiqn analysis.

TCGA database analysis showed that MEMOI1 was highly expressed in GC tissues
(Figure 5B). In addition, the mRNA expression of MEMOI1 was significantly increased
in 50 GC tissues Ctﬁlpared with its expression in adjacent tissues (Figure 5C).

We next designed luciferase reporter vectors containing the wild-type 3'UTR of
MEMO1 mRNA or the 3'UTR with mutated binding sites (Fig. 5D). Dual luciferase
reporter assay showed that miR-143-5p significantly reduced the luciferase activity of
the reporter vector with the wild-type 3'UTR of MEMO1 mRNA but had no effects on
the mutated reporter (Figure 5E), suggesting that MEMO1 mRNA may be a target gene
of miR-143-5p. We then transfected miR-143-5p mimics into MGC803 cells and found
that the expression of MEMO1 was significantly reduced at both gene and protein levels
(Figure 5F, 6H). These data indicate that miR-143-5p regulates MEMO1 mRNA
expression.

We also found that the expression of CASC20 was positively correlated to MEMO1
expression in GC tissues (Figure 5G). In cells with CASC20 knockdown, MEMO1
expression was downregulated, suggesting a positive regulatory relationship between
CASC20 and MEMOI1 (Figure 5H).

To explore the role of MEMOL1 in GC, we transfected siRNA targeting MEMOT1 into GC
cells. Scratch experiments and Transwell experiments revealed that knockdown of
MEMOL1 inhibited the invasion and migration of GC cells. The migration and invasion
abilities were partially rescued by co-transfection with miR-143-5p inhibitor (Figure 6A-
G), indicating that miR-143-5p inhibition reversed the effects of MEMO1 knockdown.

CASC20 regulates EMT through miR-143-5p/MEMO1 to promote the invasion and
migration of GC cells

To investigate whether CASC20 regulates MEMO1 through miR-143-5p, we transfected
si-CASC20 and miR-143-5p inhibitor into MGC803 cells. Western blot results indicated




that MEMOY1 expression decreased in GC cells after transfection with si-CASC20, while
MEMOT1 expression was restored after co-transfection with si-CASC20 and miR-143-5p
inhibitor (Figure 6H).

We next evalyated the effects of CASC20 on EMT. In MGC803 cells with CASC20
knockdown, the expression level of the epithelial protein marker E-cadherin was up-
regulated, while the expression levels of the mesenchymal protein markers Vimentin
and ZEB1 were down-regulated. After transfection with miR-143-5p inhibitor, the
expressions of MEMO1, Vimentin and ZEB1 were up-regulated, and the expression of
E-cadherin was down-regulated (Figure 6H, I).

Together these results indicated that CASC20 may sequester miR-143-5p to increase the
MEMOI1 expression, leading to the induction of EMT and metastasis of GC.

DISCUSSION

Mounting evidence confirmed that IncRNAs play extensive regulatory roles in the
initiation and progression of human cancers. A complex ceRNA crosstalk mechanism
has been identified in GC[16]. However, only a small fraction of IncRNAs has been
thoroughly studied, with no research on CASC20 in tumors. We analyzed the TCGA
GC database and found that CASC20 is highly expressed in GC and associated with
poor prognosis of GC patients. Functional experiments revealed that knock down of
CASC20 significantly inhibited the proliferation, invasion, and migration of GC cells.
These findings indicate a potential oncogenic function of CASC20 in GC.

MicroRNAs (miRNAs) are 18-24 nt in length and negatively regulate gene expression
by interacting with mRNA, thereby playing important physiological functions in
several cellular processes. In tumors, the combination of miRNA and the 3'UTR of the
target gene can function as an oncogene or tumor suppressor gene by regulating its
expression[17, 18]. miRNAs may thus become potential therapeutic targets for cancer
metastasis, and the application of miRNA mimics and their antagonists for therapeutic

purposes is expanding[19].




Our study showed that CASC20 was mainly distributed in the cytoplasm in GC cells,
which suggested that CASC20 may function as a ceRNA for sponging miRNA.
LncRNASNP2 was used to predict miRNAs that potentially bind CASC20, and our in
vitro experiments indicated that CASC20 acts as a molecular sponge for miR-143-5p.
miR-143-5p is located in the human 532 chromosome region. Wu et al found that miR-
143-5p is expressed at low levels in GC and functions as tumor suppressor gene by
targeting COX-2[15]. The IncRNA ZEB2-AS is highly expressed in GC tissues and cell
lines, and ZEB2-AS was shown to promote the proliferation and metastasis of GC cells
through the miR-143-5p / HIF-1a pathway|[20]. These studies have shown that miR-143-
5p is expressed at loyw levels in GC and exhibits tumor suppressor functions. Our qRT-
PCR results showed that miR-143-5p was markedly down-regulated in GC tissues, and
its expression level was negatively correlated with CASC20. Downregulation of miR-
143-5p partially reversed the effects of CASC20 knockdown on the proliferation,
invasion and migration of GC cells.

Bioinformatics analysis predicted that miR-143-5p interacts with the 3'UTR of MEMO1
(mediator of ErbB2-driven cell motility 1), a key mediator of receptor tyrosine kinase
activation. MEMOI1 plays an important role in breast cancer cell invasion and migration
by activating the PI3K/ Akt signaling pathway, leading to up-regulated Snaill and
induction of the EMT program[21]. MEMOT1 is highly expressed in colon cancer tissues
and cells, and miR-219a-1 regulates the proliferation, invasion and metastasis of colon
cancer cells by targeting MEMOY, thereby fungtioning as a tumor suppressor gene[22].
The role of MEMOL1 in the progression of Gcﬁs not yet been reported. In this study,
we found that MEMOL1 is highly expressed in GC in TCGA GC database and clinical
samples. Overexpﬁssion of miR-143-5p reduced the expression of MEMOI at the gene
and protein level. Dual luciferase reporter assay was performed to rﬁveal the regulatory
relationship between miR-143-5p and MEMO1. Reduced migration and migration
abilities of GC cells caused by MEMO1 knockdown were reversed by miR-143-5p
inhibitor. EMT is a prerequisite for distant metastasis of malignant tumor cells, and

many studies reported roles for IncRNAs in the tumor EMT process[23]. Our western




blot results showed that CASC20 expression resulted in decreased expression of the

epithelial cell marker E-cadherin and increased expression of the mesenchymal cell
marker Vimentin. Together, our results indicate that CASC20 functions as ceRNA to
sponge miR-143-5p, leading to up-regulated MEMO1 expression and initiation of the
EMT process in GC.

This study has several limitations. Only 50 GC tissues were collected and analyzed in
this study. The small clinical sample size may be one of the reasons why CASC20
expression was only related to lymph node metastasis, but showed no significant
association with tumor size and clinical stage. In addition, in vivo experiments are
required to further establish the biological function of CASC20 in GC.

In summary, this study identified the IncRNA CASC20/miR-143-5p/MEMO1 axis in
GCand provided insights into the mechanistic relationships among CASC20, miR-143-
5p and MEMO. These findings enrich the molecular regulatory network driving the
occurrence and development of GC and deepen our understanding of the function and
mechanism of CASC20 in cancer. Our results suggest that CASC20 may be a potential

therapeutic target and clinical prognostic marker for GC.

ARTICLE HIGHLIGHTS

Research background
Long non-coding RNAs have been indicated to play critical roles in GC tumorigenesis

and progression. However, their roles in GC remain to be further elucidated.

Research motivation

To discover promising diagnostic and therapeutic targets for GC.

Research objectives

To investigate the underlying mechanisms of the IncRNA CASC20 in GC.




Eesearch methods

The expression of CASC20, miR-143-5p and MEMO1 genes were detected by
quantitative real-time PCR. The oncogenic functions of CASC20 was investigated by
experiments including cell counting kit-8, colony formation, wound-healing and
Transwell assays in GC cells in vitro. Bioinformatics and dual-luciferase report assay

were performed for determining the regulatory relationship of IncRNA-miRNA-mRNA.

Research results

We found that the expression of IncRNA CASC20 was significantly pregulated in GC
tissues and cell lines, and increased expression of CASC20 was positively correlated
with lymph node metastasis in patients with GC. Additionally, knockdown of CASC20
could inhibit GC cells growth, migration and invasion, whereas its overexpression

could reverse these effects. Mechanistically, CASC20 specifically inhibited miR-143-5p

expression, thus up-regulating MEMOI1 expression.

Research conclusions
CASC20 promotes GC cell metastasis via adsorbing miR-143-5p and up-regulating

MEMOY, it plays an important oncogenic function in GC.

Research perspectives

This study identified the IncRNA CASC20/miR-143-5p/ MEMOT1 axis in GC and
provided insights into the mechanistic relationships among CASC20, miR-143-5p and
MEMO. The results of our research suggest that CASC20 may act as a promising

diagnostic marker for GC.
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