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Basic Study
Long non-coding RNA GATA6-AS] is mediated by N6-methyladenosine methylation

and inhibits the proliferation and metastasis of gastric cancer

m6A methylation mediated GATA6-AS1
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Abstract

BACKGROUND

Through experimental research on the biological function of GATA6-AS1, it was
confirmed that GATA6-AS1 can inhibit the proliferation, invasion, and migration of
gastric tumor cells, suggesting that GATA6-AS1 plays a role as an anti-oncogene in the
occurrence and development of gastric cancer.1 Further experiments confirmed that the
overexpression of fat mass and obesity-associated protein(FTO) inhibited the expression

of GATAG6-ASI, thereby promoting the occurrence and development of gastric cancer.

AIM
To investigate the effects of GATA6-AS1 on the proliferation, invasion and migration of

gastric cancer cells and its mechanism of action.

METHODS
We wused bioinformatics methods to analyze the Cancer Genome Atlas

(https:/ /portal.gdc.cancer.gov/.The Cancer Genome Atlas, TCGA) and download

expression data for GATA6-ASI in gastric cancer tissue and normal tissue. We also
constructed a GATA6-ASI Lentivirus overexpression vector which was transfected into
gastric cancer cells to investigate its effects on proliferation, migration and invasion, and
thereby clarify the expression of GATA6-AS1 in gastric cancer and its biological role in
the genesis and development of gastric cancer. Next, we used a database

(http://starbase.sysu.edu.cn/starbase2/) to analysis GATA6-AS1 whether by m6A

methylation modify regulation and predict the methyltransferases that may methylate
GATAG6-AS1. Furthermore, RNA immunoprecipitation (RIP) experiments confirmed that
GATA6-AS1 was able to bind to the m6A methylation modification enzyme. These data
allowed us to clarify the ability of m6A methylase to influence the action of GATA6-AS1

and its role in the occurrence and development of gastric cancer.

RESULTS




Low expression levels of GATA6-AS] were detected in gastric cancer. We also
determined the effects of GATA6-ASI overexpression on the biological function of gastric
cancer cells. GATA6-AS1 had strong binding ability with the m6A demethylase fat mass
and obesity-associated protein (FTO), which was expressed at high levels in gastric
cancer and negatively correlated with the expression of GATA6-ASl. Following
transfection with siRNA to knock down the expression of FTO, the expression levels of
GATA6-AS1 were up-regulated. Finally, the proliferation, migration and invasion of

gastric cancer cells were all inhibited following the knockdown of FTO expression.

CONCLUSION
During the occurrence and development of gastric cancer, the overexpression of FTO
may inhibit the expression of GATA6-AS1, thus promoting the proliferation and

metastasis of gastric cancer.
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Core Tip: LncRNA GATA6-AS] is down-regulated in gastric malignant tumor, and
capable to inhibit the proliferation, migration and irﬁsion of tumor cells, acting as a
tumor suppressor gene in gastric cancer cells. fat mass and obesity-associated
protein(FTO) is highly expressed in gastric cancer, and the down-regulation of GATAG6-
AS1 in gastric cancer is regulated by the N6-methyladenine(m6A) demethylase FTO.
Therefore, during the occurrence and development of gastric cancer, overexpressed FTO
may inhibit the expression of GATA6-AS1, thus promoting the proliferation and

metastasis of gastric cancer.




INTRODUCTION

According to the latest data, of the top 10 malignant tumors in the world, the incidence

of gastric cancer ranks fifth and the mortality rate ranks fourth [!l. Of the 10 most common
forms of cancer in China, the incidence and mortality of gastric cancer both rank third.
Thus, it is evident that stomach cancer remains very common in malignant tumors and it
poses a great threat to the lives of patients affected by this disease. The primary causes of
death in patients with gastric cancer are tumor metastasis and recurrence [2l. Therefore,
there is an urgent need to investigate the regulatory factors and pathways involved in the
recurrence and metastasis of cancer, and to develop interventions with which to block
these mechanisms. The formation of gastric cancer is a complex process involving
multiple factors, steps, and stages Bl. Previous studies have reported that abnormal
expression levels of long non-coding RNA (IncRNA) appear to influence the progression
of gastric cancer.

It is now well accepted that IncRNAs are transcribed by RNA polymerase II and are
greater than 200 nucleotides in length. Furthermore, IncRNAs do not encode proteins [4];
rather, they play an indispensable role in multiple cellular processes, including the cell
cycle, differentiation, metabolism and disease. In addition, IncRNAs are capable of acting
at the epigenetic, transcriptional and post-transcriptional levels, and play key roles in the
regulation of gene expression via RNA (51

With the continuous in-depth exploration H IncRNA, an increasing body of evidence
now supports the fact that IncRNA also plays an important role in the metabolic
recombination, occurrence and development of tumors [¢l. In addition, previous reports
have demonstrated that various IncRNAs can influence the occurrence and development
of gastric cancer. For example, HOXC-AS3 was shown to inhibit the proliferation and
metastasis ﬁ gastric cancer cells by regulating YBX1 [7l. In addition, HOXA11-AS was
shown to promote the proliferation, invasion and metastasis of gastric cancer by
inhibiting the expression of PRSS8 and KLF2 8. Other research showed that the miR-708-

5p/USF1 pathway is regulated by LOXL1-AS1 to promote the progression of gastric




cancer Pl and that FEZF1-AS1 promotes the proliferation of gastric cancer cells by
inhibiting the expression of p21 [1. Therefore, it is highly evident that IncRNA is closely
related to the occurrence and development of gastric cancer. Subsequently, our group
analyzed chip data from the GSE13911 dataset in the gene expression omnibus(GEO)
database and found that the expression levels of IncRNA GATA6-AS1 in gastric cancer
issues were significantly down-regulated when compared with normal tissues;
moreover, the prognosis of patients with high expression levels of GATA6-AS1 was
significantly better than that of patients with low expression levels. IncRNA GATA6-AS1
was first discovered by Sigova et al in 2013 [11]; however, its specific biological function
and role in the occurrence and development of gastric cancer have yet to be fully
elucidated. The clear downregulation of GATA6-AS1 expression in gastric cancer tissues
subsequently led to the discovery of five N6-methyladenine (m6A) modification sites in
the database m6Avar and RMBase v2.0 databases by us. Therefore, we hypothesized that
the downregulation of GATA6-AS1 may be modified by m6A methylation.

m6A is the most common form of internal RNA modification in eukaryotic cells.
Research has shown that m6A is enriched near the stop codon and the 3'-untranslated
terminal region, and is translated in a cap-independent manner near the 5'-untranslated
terminal region, thus affecting the transcription, processing, translation, and metabolism
of RNA 1214 m6A methylation modification is a dynamic, reversible epigenetic
regulatory process that is installed by m6A methyltransferase, reversed by demethylase,
and recognized by m6A binding proteins, and plays an important role in a variety of
diseases, such as obesity, infertility, and tumors [15. Moreover, IncRNA can mediate the
promotion of cell proliferation and development as well as tumor development and
migration('®l,

Since GATAG6-AS1 is expressed at low levels in gastric cancer tissues, we first
constructed an overexpression vector and used lentivirus transfection to investigate how
GATAG6-AS1 affects the progression of gastric cancer. We also verified whether the
downregulation of GATA6-AS1 in gastric cancer is affected by m6A methylation

modification and identified the methylation modification enzyme involved. Our findings




provide an experimental and theoretical basis for identifying new diagnostic markers and

therapeutic targets for gastric cancer.

MATERIALS AND METHODS

Cell lines and culture

Human gastric mucosal epithelial cells (GES1) and a human gastric cancer cell line (HGC-
27) were acquired from the Beijing Bena culture collection (Beijing, China). In addition, a
human gastric cancer cell line (AGS) was purchased from Procell Life
Science&Technology Co. Ltd (Wuhan, China). The authenticity of all cell lines was
confirmed by short tandem repeat (STR) DNA profiling analysis. Cells were cultured in
1640 medium supplemented with 20% fetal bovine serum (FBS) (Gibco, Thermo Fisher
Scientific, Inc.,, Waltham, MA, USA) and Ham’s F-12 medium (Procell Life
Science&Technology Co., Ltd, Wuhan, China) supplemented with 10% FBS in a
humidified atmosphere at 37°C with 5% CO2. Cancer cells that had been sub-cultured
less than 5-6 times were used in all experiments.

Cell transfection

A IncRNA GATA6-AS1 (0e-GATA6-ASI) overexpression lentivirus vector and its
negative control were obtained from Genechem Medical Technology Co. Ltd. (Shanghai,
China). The small interfering RNA of (fat mass and obesity-associated protein) FTO(Si-
FTO) and its negative control were obtained from Guangzhou Ruibo Biological
Technology Co. Ltd. (Guangzhou, China). These constructs were transfected into cells
with Infection enhancer fluid A/P (Shanghai Jikai, Shanghai, China) and Lipofectamin
3000 (Invitrogen, Carlsbad, CA).

Quantitative reverse transcription-PCR (qRT-PCR)

Total RNA was extracted with a MicroElute Total RNA Kit R6831(Omega, MA, USA) or
TRIzol Reagent (Thermo Fisher Scientific, MA, USA). cDNA was then synthesized from
the total RNA with a PrimeScript RT Reagent Kit (Takara, Kusatsu, Japan). The stem-loop

RT primer method was applied for miRNA reverse transcription and qRT-PCR was




performed using TB Green Premix Ex Taq II (Takara) in a CFX96 touch system (Bio-Rad,
Hercules, CA, USA). Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) was used
as an endogenous control for mRNA or miRNA detection, and fold change was

calculated by the relative quantification method (2-AACt). The primers used in the study

were as follows (5'-3"):
LncRNA GATA6-AS1(F): TTTGGCTCAGTTTGTGTCCA
LncRNA GATA6-AS1 (R): TCCACGCAGACATCCTTGTA
FTO (F): ATTGGTAATCCAGGCTGCAC
FTO (R): GCAGCAAGTTCTTCCAAAGC
GAPDH (F): CCAGGTGGTCTCCTCTGAT

GAPDH (R): GCTGTAGCCAAATCGTTGT

Cell viability assays

A total of 2000 transfected cells were seeded into 96-well plates. At the indicated time
points, 10 uL of Cell Counting Kit-8 (CCK-8) Reagent (Dojindo, Kumamoto, Japan) was
added to each well in accordance with the manufacturer’s instructions. Absorbance at
450 nm (A450) was then measured on a Multifunctional Enzyme Marker (Thermo Fisher
Scientific, MA, USA).

Transwell assays

In brief, 4x104 cells in 200 uL of serum-free 1640 or F12 media were reseeded into the top
of the insert of a Boyden chamber (Corning, NY, USA) with 300 pg/mL Matrigel (BD
Bioscience, San Jose, CA, USA), while 600 uL of medium with 10% FBS was loaded into
the well below. After 20-24 h of incubation, invasive cells that had passed through the
filter were fixed with 0.1% paraformaldehyde (Beijing Solarbio Technology Co. Ltd.,
Beijing, China) and stained with 0.1% crystal violet solution (Beijing Solarbio Technology
Co. Ltd.). For the Transwell migration assay, we used the same procedure but without
incubation with Matrigel. The cells that had passed through the filter were imaged at 100
x magnification in six random fields, and measured using Image] software (National
Institutes of Health and the Laboratory, Bethesda, MD, USA).

Western blotting




Gastric cancer cells, with or without transfection, were harvested and lysed. Protein
concentration was then determined with a BCA Protein Assay Kit (Thermo Fisher
Scientific). Equal amounts of protein were separated by 10% or 15% sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and transferred onto
polyvinylidene difluoride (PVDF) membranes (Thermo Fisher Scientific). Membranes
were incubated with primary antibodies at 4°C overnight, followed by secondary
antibodies at room temperature for 2 h. After washing, signals were detected using a
ChemiDo imaging system (Bio-Rad). The following antibodies were used: anti-FTO
(1:5000, 31687, Cell Signaling Technology, USA), anti-YTH domain-containing family
protein 1(YTHDF1) (1:5000, 86463, Cell Signaling Technology), anti- methyltransferase-
like 3(METTL3)(1:5000, 86132, Cell Signaling Technology), and anti-B-actin (1:5000,
AF7018, Affinity, USA). The secondary antibody was anti-rabbit IgG (1:5000, S0001,
Affinity, USA).

RNA immunoprecipitation assays

The Magna RIP Kit (Millipore, USA) and qRT-PCR were utilized to analyze the direct
interactions between the IncRNA GATA6-AS] transcript and indicated proteins. All
procedures were carried out in accordance with the manufacturer’s instructions. Cells
were broken up with RIP lysis buffer containing protease inhibitor cocktail and RNase
inhibitors. Next, the cell lysates and magnetic beads conjugated with specific antibodies
or IgG were incubated in RIP immunoprecipitation buffer at 4°C for 3h or overnight with
rotation. After digestion with protease K, the immunoprecipitated RNA samples were
purified by phenol/chloroform/isoamyl alcohol and 100% ethanol, and
finally detected by qRT-PCR.

Statistical analysis

All statistical tests were performed using data acquired from three independent
experiments, and were each performed in triplicate. SPSS version 21.0(IBM Corporation,
Armonk, NY, USA) and GraphPad Prism version 8.0(GraphPad, La Jolla, CA, United

States) were used to analyze and present experimental data. Statistical comparisons were




performed between the two groups with unpaired T-tests. A P value < 0.05 was

considered statistically significant.

RESULTS

GATAG6-AS1 was expressed at low levels in gastric cancer
We got that the expression levels of GATA6-AS] in gastric cancer tissues were
significantly down-regulated when compared with normal tissues(aP<0.05) through the
biginformatics database, as shown in Figure 1.

The effects of GATA6-ASI overexpression on biological function in gastric cancer cells
The overexpression vector was constructed by lentivirus transfection, and the
transfection efficiency was verified by RT-PCR(P<0.05), as shown in Figure 2A. CCKS8
assays showed that the overexpression of GATA6-AS] could reduce the proliferation
ability of HGC-27 and AGS gastric cancer cell lines when compared with blank and
negative controls(P<0.01), as shown in Figure 2B. The result that when compared with
the negative control and blank control groups, the migration and invasion ability of AGS
and HGC-27 cells in the GATA6-AS1 overexpression group were decreased(P<0.05) is
obtained from transwell assays, as shown in Figure 2C.

GATAG6-AS1 exhibited the highest binding ability with m6A demethylase FTO
RIP experiments confirmed that GATA6-AS] bound most strongly with the m6A
demethylase FTO in gastric cancer cells(P<0.05), as shown in Figure 3.

The expression level of FTO was higher in stomach cancer, and negatively correlated
with the expression of GATA6-AS1
A founding at the expression levels of FTO in gastric cancer tissues were significantly
higher than those in normal tissues(P<0.05)was got by bioinformatics analysis, as shown
in Figure 4A. RT-PCR and western blotting experiments confirmed that the expression
levels of FTO in gastric cancer cells were higher than GES-1 in gastric mucosa
cells(P<0.05), as shown in Figure 4B and C. Moreover, there was a negative correlation

with the expression levels of GATA6-AS1(P<0.01), as shown in Figure 4D.




The expression of GATA6-AS1 was up-regulated after transfection with the siRNA
knockdown of FTO expression
After transfection with Si-FTO, the interference efficiency was verified by RT-PCR and
western blotting(P<0.01), respectively. As shown in Figure 5A and B, Si-FTO2 exhibited
the best interference efficiency. Subsequently, RT-PCR was used to detect changes in the
expression levels of GATA6-AS1 after Si-FTO. Following the knockdown of FTO
expression, the expression of GATA6-AS1 in AGS cells was up-regulated(P<0.05) (Figure
5

The proliferation, migration and invasion of gastric cancer cells were inhibited after the
knockdown of FTO expression
The results of CCK8 proliferation assays showed that when compared with the negative
control group, the proliferation ability of A ells in the FTO interference group was
decreased(P<0.05), as shown in Figure 6A. Transwell migration and invasion assays
showed that the migrat'ﬁn and invasion ability of AGS cells in the FTO interference group

were decreased when compared with the negative control group(P<0.01), as shown in

Figure 6B.

DISCUSSION

Gastric cancer is a global disease, with more than 1 million new cases every year. As most
cases have reached the advanced stage when they are diagnosed and treated, gastric
cancer has a high mortality rate and is now the third most common cause of death related
to malignﬁlt tumors [V, The onset of gastric cancer is also a progressive process,
involving normal mucosa, chronic gastritis, multifocal atrophic gastritis, gastrointestinal
metaplasia, dysplasia (uncertain, low grade, high grade), and finally, adenocarcinoma.
This process underlies the complex diversity of the etiology and pathogenesis of gastric
cancer. More and more studies have proven that IncRNAs exert a certain influence on the
occurrence and development of gastric cancer [18; however, the impact of IncRNA
GATA6-AS1 on the biological function of gastric cancer remains unclear.

In the present study, bioanalysis of a database found that GATA6-AS1 have a




significantly lower expression in gastric cancer tissues than normal tissues. Then, by
constructing a lentivirus overexpression vector, we demonstrated that the expression
levels of GATA6-AS]1 were up-regulated; subsequently, we detected changes in the
biological function of gastric cancer cell lines. The lentivirus infection of AGS and HGC-
27 increased led to an increase in GATA6-ASI expression by 30- and 40-fold, respectively;
subsequent experiments were conducted with transfected cells. The proliferation,
migration and invasion ability of HGC-27 and AGS cells in the GATA6-AS1
overexpression group were decreased when compared with the negative control and
blank control groups(aP<0.05). These data suggested that GATA6-AS] acts as a tumor
suppressor gene in gastric cancer.

Next, we investigated the reasons responsible for the downregulation of GATA6-AS1 in
gastric cancer and identified m6A modification sites on GATA6-AS1 which could
modified by m6A  demethylase FTO, as determined by database
screening (http://starbase.sysu.edu.cn/starbase2/). Next, we confirmed the binding of
GATA6-AS1 and FTO by performing RIP experiments.

m6A modification is the most common modification in human RNA, and the
modification site is mainly located in the DRACH sequence (D=A/G R=A/G,
H=A/C/U). Modification does not change the coding ability of the transcript; rather, it
only plays a certain regulatory role "l m6A is widely present in messenger RNA
(mRNA), microRNA, IncRNA, circular RNA, transfer RNA and so on, and is currently a
study focus in the field of epigenetics [2. With the increasing number of new technologies
and new methods, such as second-generation sequencing, have been used in mé6A
researchl?ll; these studies proved that m6A abnormal modification has an important
relationship with the occurrence , metastasis, progression, drug resistance and prognosis
of various cancer [2l. Of these, FTO was the first demethylation enzyme to be discovered
[23]; the m6A demethylation of FTO can lead to changes in protein levels by regulating
mRNA stability, degradation and translation efficiency [24. Over recent years, many
studies have proven that FTO is involved in the progression of tumors. For example, FTO

regulates the MALAT/miR-384/MAL2 axis via m6A modification, promotes the




occurrence, and influences the prognosis of bladder cancer [#°l. In addition, FTO can
accelerate the progression of breast cancer and play a carcinogenic role by inhibiting the
up-regulation of ARL5B by miR-181b-3p [20l. Furthermore, FTO promotes the growth of
esophageal squamous cell carcinoma via the demethylation of IncRNA LINC00022_[271.

In order to investigate the relationship between FTO and gastric cancer, we verified that
the expression of FTO in gastric cancer cells was higher than GES-1 in gastric mucosa
cells by RT-PCR and western blotting experiments; these data were consistent with our
analysis of the bioinformatics database. Subsequently, the levels of FTO in gastric cancer
cells were knocked down by the transfection of siRNA, and the interference efficiency
was verified by RT-PCR and western blotting. The interference efficiency of the Si-FTO2
interference sequence was identified as the most efficient and could eliminate 93% and
84% of FTO in AGS and HGC-27 gastric cancer cells, respectively. Moreover, the
expression levels of GATA6-AS] in AGS cells after FTO knockout were detected by RT-
PCR. We found that the expression levels of GATA6-ASI in AGS cells were up-regulated
after FTO knockdown. Finally, we conducted functional experiments with the cells
affected by FTO interference and found that the proliferation, migration and invasion of
AGS cells in the FTO interference group were decreased when compared with the
negative control group. In conclusion, the effects of FTO interference and GATA6-AS1
overexpression on the biological characteristics of gastric cancer cells were consistent,
thus further validating the functional combination of FTO and GATA6-ASI.

In summary, we found that FTO was highly expressed in gastric cancer, and by down-
regulating the expression level of GATA6-ASI in gastric cancer, we were capable to boost
the growth, migration and invasion ability of stomach cancer cells. However, we did not
identify whether the methylation level of GATA6-AS1 can be increased after FTO
knockdown. Furthermore, the downstream target molecules that GATA6-AS] acts upon
to inhibit the proliferation, migration and invasion of gastric cancer cells still need to be
investigated. However, our findings provide new concepts for investigating the effect of

FTO on gastric cancer via the regulation of GATA6-AS1.




CONCLUSION

In the preseréstudy, we found that IncRNA GATA6-AS1 was down-regulated in gastric
cancer, and inhibited the proliferation, migration and invasion of gastric cancer cells,
acting as a tumor suppressor gene in gastric cancer cells. FTO is highly expressed in
gastric cancer, and the down-regulation of GATA6-ASI in gastric cancer is regulated by
the m6A demethylase FTO. Therefore, during the occurrence and development of gastric
cancer, the overexpression of FTO may inhibit the expression of GATA6-ASI, thus
promoting the proliferation and metastasis of gastric cancer. Furthermore, GATA6-AS1
is expected to become a new indicator for diagnosing gastric cancer and predicting tumor

recurrence, which has important clinical significance.

ARTICLE HIGHLIGHTS

Research background

Long non-coding RNA (IncRNA) GATA6-AS1 is known to be closely associated with
tuma‘igenesis and development; however, its expression in gastric cancer and its role in
the development of gastric cancer has not been fully explained. This study aimed to
discuss the effects of GATA6-AS] on the invasion, migration and proliferation of gastric
malignant tumor cells by cell biology experiments, and investigate its mechanism of

action.

Research motivation

Previous studies have reported that abnormal expression levels of long non-coding RNA
(IncRNA) appear to influence the progression of gastric cancer, this paper first used
bioinformatics analysis to screen out the IncRNA GATA6-AS1 that is abnormally

expressed in gastric cancer tissues.

Research objectiva
This study aimed ¥ investigate the effects of GATA6-AS1 on the proliferation, invasion

and migration of gastric cancer cells by cell biology experiments, and investigate its




mechanism of action, so as to provide a basis for the early diagnosis and precise treatment

of gastric cancer.

Research methods
By constructing a lentivirus overexpression vector, we demonstrated that GATA6-AS1

acts as a tumor suppressor gene in gastric cancer. Next, we confirmed the binding of

GATAG6-AS1 and FTO by performing RIP experiments.

Research results

This paper first used bioinformatics analysis to screen out the IncRNA GATA6-ASI that
is abnormally expressed in gastric cancer tissues. Then, through experimental research
on the biological function of GATA6-AS], it was confirmed that GATA6-AS1 can inhibit
the proliferation, invasion, and migration of gastric tumor cells, suggesting that GATA®6-
ASI plays a role as an anti-oncogene in the occurrence and development of gastric cancer.
Further analysis of the reasons for the downregulation of GATA6-AS1 expression
confirmed that it was regulated by the m6A demethylase FTO, which is upregulated in

gastric cancer.

Research conclusions
During the occurrence and development of gastric cancer, the overexpression of FTO may
inhibit the expression of GATA6-ASI, thus promoting the proliferation and metastasis of

gastric cancer.

Research perspectives
GATAG6-AS1 is expected to become a new indicator for diagnosing gastric cancer and

predicting tumor recurrence, which has important clinical significance.

ACKNOWLEDGEMENTS




The authors would like to acknowledge Dao-Ping Sun, MD, Shu-Long Jiang, MD, Dong-
Mei Shi, MD, for skillful technical assistance.




89389.docx

ORIGINALITY REPORT

B

SIMILARITY INDEX

PRIMARY SOURCES

B B

. : 0
www.ncbi.nim.nih.gov 75 words — 2 0

Internet

0
ykxb.scu.edu.cn 41 words — 1 /0

Internet

Fangfa?ng Hua, Shanshah Liu, Lihong Zhu, Ning Ma, 24 words — 1 %
Shan Jiang, Jun Yang. "Highly expressed long non-

coding RNA NNT-AS1 promotes cell proliferation and invasion

through Wnt/B-catenin signaling pathway in cervical cancer”,
Biomedicine & Pharmacotherapy, 2017

Crossref

0
www.dovepress.com 18 words — < ] o

Internet

Hiroaki Saltg, Shunlchl Tsujitani, .Masahlde" 17 words — < 1 /0
Ikeguchi, Michio Maeta, Nobuaki Kaibara. "Serum

Level of a Soluble Receptor for Interleukin-2 as a Prognostic

Factor in Patients with Gastric Cancer"”, Oncology, 1999

Crossref

- ' 0
molecular-cancer.biomedcentral.com 17 words — < 1 /0

Internet

0
Dglton A. Norwgod, Eleazar E. Montalvan, 16 words — < 1 /0
Ricardo L. Dominguez, Douglas R. Morgan.



RN RN
W N

"Gastric Cancer", Gastroenterology Clinics of North America,
2022

Crossref

_ . . '_ " H O
Dong-Hui Zhou, Chao Li, Li-Na Yang.' Var!ant 15 words — < 1 /0
RONA160 of the RON receptor tyrosine kinase
promotes the growth and invasion in vitro and in vivo in gastric
cancer cell lines", Cancer Cell International, 2015

Crossref

Lin Zhang. "The influence of XNDC5 geneon o\~ < 1 0%
gastric cancer cell", Journal of Cancer Research
and Clinical Oncology, 02/16/2010

Crossref

Wei W?I, Xiaoguang Wei, Minyu Zhang, Cheng 15 words — < 1 %
Peng. "RETRACTED ARTICLE: Ultrasound

microbubble-mediated miR-150-5p inhibits gastric cancer cell

growth by targeting the expression of NR2F2", Journal of

Receptors and Signal Transduction, 2021

Crossref

. 0
bmcurol.biomedcentral.com 14 words — < '] /0

Internet

www.mdpi.com 14 words — < 1 %

Internet

Xla(')'qlan Wang, Bing Yang, Yuanping She,. Yuan 12 words — < 1 /0
Ye. "The IncRNA TP73-AS1 promotes ovarian

cancer cell proliferation and metastasis via modulation of

MMP2 and MMP9", Journal of Cellular Biochemistry, 2018

Crossref

. . 0
link.springer.com 12 words — < 1 %o

Internet

www.frontiersin.org



Internet 12 Words _ < 1 %

ON <12 WORDS
ON <12 WORDS



