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Abstract

Gastric cancer (GC) is the fifth most common cancer, which has a significant impact
on human health. Recent researches have shown that circular RNAs (circRNAs)
could affect the progress of GC, but the mechanism still indistinct. In this work,
we explored the roles of circ_0001190 in GC. The levels of circ_0001190, micro-
RNA-586 (miR-586) and sclerostin domain containing 1 (SOSTDC1) were detected
by quantitative RT-PCR and western blot in GC. The cell functions were scrutinized
by cell counting kit-8 assay, 5-Ethynyl-29-deoxyuridine assay, flow cytometry assay,
tube formation assay, transwell assay, and western blot. Furthermore, the relation-
ship between miR-586 and circ_0001190 or SOSTDC1 was identified by dual-lucif-
erase reporter assay. Finally, the xenograft model test was implemented to demon-
strate the effect of exosomal circ_0001190 in vivo. The levels of circ_0001190 and
SOSTDCI1 were downregulated, and the miR-586 level was increased in GC. For
functional assay, circ _0001190 overexpression inhibited cell vitality, cell prolifera-
tion, angiogenesis, cell migration and invasion, whereas stimulated cell apoptosis
in GC cells. Circ _0001190 served as a miR-586 sponge to adjust the expression of
SOSTDCI1. Additionally, miR-586 could promote the advancement of GC by inter-
fering SOSTDCI1. Exosomal circ_0001190 overexpression inhibited the develop-
ment of GC by miR-586/SOSTDCI1 axis, which proposed a potential targeted ther-
apy for GC cure.
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Introduction

Gastric cancer (GC) is a common cancer and its mortality is the second world-
wide (Bray et al. 2018; Song et al. 2017). The five-year survival rate of GC is
20%-40% (Allemani et al. 2018). Analysis of the age of onset in recent years
showed that the risk was increased in younger people (Lee et al. 2017). Patients
with GC have the characteristics of high metastasis rate and mortality, and the
effect of current treatment methods is not ideal (Sun et al. 2015). Therefore, we
urgently need to find a new way for GC treatment.

Circular RNAs (circRNAs) are a kind of RNAs that have no 5’-caps and
3’-tails, which can stably exist in plentiful types of organisms and play impor-
tant roles in various cellular processes (Ambros 2004; Garzon et al. 2010). For
instance, hsa_circ_0004872 overexpression hindered the invasion and migration
of GC cells (Ma et al. 2020). Besides, hsa_circ_006100 stimulated cell growth
and metastasis (Liang 2019). In addition, circ_0000190 induced apoptosis and
cell cycle arrest in GC (Wang et al. 2020a). Previous studies have shown that
circ_0001190 was significantly downregulated in both tumor tissues and plasma
of GC patients (Liu et al. 2020; Li et al. 2018). Therefore, we speculated that
circ_0001190 was of great significance to the growth of GC. However, the func-
tions of circ_0001190 on GC is ill-defined.

MicroRNAs (miRNAs) are a type of small RNAs, which regulates the sub-
sequent biology processes (Ambros 2004; Garzon et al. 2010). For example,
miRNA-586 low expression was a mark of poor prognosis in glioma (Luo et al.
2020). Moreover, miR-21 took part in regulating cisplatin resistance in GC
(Zheng et al. 2017). In addition, miR-129-5p inhibited cell proliferation in GC
(Wang and Yu 2018). However, the understanding of the influence of miR-586 in
GC still restricted.

Previous studies have shown that sclerostin domain containing 1 (SOSTDC1)
played an indispensable role in the formation of teeth, hair follicles, and trigemi-
nal ganglion (Ahn et al. 2017; Narhi et al. 2012; Shigetani et al. 2008). In addi-
tion, SOSTDC1 was involved in regulating cell differentiation and proliferation
(Chen et al. 2018). Moreover, SOSTDCI inhibited cell migration in follicular
thyroid cancer (Zhou et al. 2017). However, the relationship between SOSTDC1
and the GC is still indistinct, which is worth studying in detail.

In this paper, we studied the molecular regulation mechanism of circ_0001190
in GC. The research revealed that circ_0001190 suppressed the progression of
GC. Our consequences might provide innovative ideas for targeted therapy of GC
and provide molecular theoretical basis for subsequent clinical treatment.
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Materials and Methods
Clinical Tissue Samples

The research was approved by the No 2 Hospital of Baoding. Forty pairs of GC
tissues were employed to qRT-PCR. In addition, blood samples from 10 GC suf-
ferers and 10 healthy controls (not diagnosed with cancer) were collected for exo-
some extraction. All samples were gathered from the No 2 Hospital of Baoding.
All the volunteers signed informed consent forms. Afterward, all samples were
conserved at — 80 °C.

Cell lines and Cell Culture

The human GC cell lines (HGC27, AGS, MKN45, MKN47 and N87), with GES-1
cells as control. Human Umbilical Vein Endothelial Cells (HUVECs) were used
for tube formation assay. All cells were bought from Cell Bank, Chinese Academy
of Sciences (CAS, Shanghai, China). These cells were cultivated with RPMI 1640
medium (Gibco, Carlsbad, CA, USA) and F12K medium (Gibco, only for AGS) in
5% CO,.

Exosome Isolation and Identification

Exosomes from cells are collected from cell culture medium or serum. As described
by Xie et al., the cell culture medium or serum was centrifuged and the product was
washed (Xie et al. 2020). Then ExoQuick Exosome (SBI, CA, USA) precipitated
solution was added according to the instructions, refrigerated and centrifuged, and
sterile PBS was used to re-suspend exosome particles. Finally, transmission electron
microscopy was used to identify the size and form of exosomes. The particle size
was detected by Nanoparticle tracking analysis (NTA). Exosome protein markers
were assessed by western blot analysis.

Quantitative RT-PCR

RNA was separated by Trizol (Sigma-Aldrich, St. Louis, MO, USA). Whereafter,
entirc: RNA was reverse-transcribed to complementary DNA. The Prime Script
RT reagent kit (Thermo Fisher Scientific, Waltham, MA, USA) was applied for
circ_0001190 and SOSTDCI1 reverse transcription. Meanwhile, miRNA was
reverse-transcribed using a miRNA First-Strand Synthesis kit (Takara, Tokyo,
Japan) for miR-586. Next, cDNA was applied for gRT-PCR with an SYBR Green kit
(Takara). GAPDH and RNU6 (U6) were used as endogenous controls to standard-
ize circRNA and miRNA expression levels, respectively. The primers are listed in
Table 1. Relative abundance was computed by the 2724C method.

@ Springer
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Table 1 Primers sequences used Primers (5-3")
for PCR

circ_0001190 Forward TGCAGGAACTATTTCTCAGCATTG
Reverse AAGAGTCCAGCGGCAAAACT

SOSTDC1 Forward CCGTACCCAGAGAATCCAGC
Reverse ATTTGCTGGCTCTTTTCCGC

miR-586 Forward GCCGAGTATGCATTGTATTTTTA
Reverse CTCAACTGGTGTCGTGGA

GAPDH Forward TCCCATCACCATCTTCCAGG
Reverse GATGACCCTTTTGGCTCCC

U6 Forward CTCGCTTCGGCAGCACATATACT

Reverse ACGCTTCACGAATTTGCGTGTC
miR-576-5p  Forward GCCGAGATTCTAATTTCTCCACG
Reverse CTCAACTGGTGTCGTGGA
miR-512-5p  Forward CGGGCGGCACTCAGCCTTGAGGG
Reverse CTCAACTGGTGTCGTGGA
miR-1827 Forward GGGGTGAGGCAGTAGATTG
Reverse CTCAACTGGTGTCGTGGA

miR-568 Forward GCCGAGATGTATAAATGTATACACA
Reverse CTCAACTGGTGTCGTGGA
miR-665 Forward GGTGAACCAGGAGGCTGAGG

Reverse CTCAACTGGTGTCGTGGA
DYRKI1A Forward GTTCGGGCTCTCCTGGC
Reverse CTCAGTCTCTCCTCGGCTCG

Western Blot

The method of western blot was as previously reported (Hou and Zhang 2021).
The GC cells were treated with a RIPA buffer (Sigma), and the protein content
was assessed through a BCA kit (Sigma). The disconnected protein was moved to
a 10% SDS-PAGE and therewith transferred to PVDF membranes (Sigma). Subse-
quently, the membranes were hatched with the nether primary antibodies: anti-CD9
(ab92726; 1:1000; Abcam, Cambridge, MA, USA), anti-CD63 (ab119992; 1:1000;
Abcam), anti-TSG101 (ab125011; 1:1000; Abcam), anti-Ki67 (ab92742; 1:1,000;
Abcam), anti-Bax (ab32503; 1:1,000; Abcam), anti-MMP-2 (ab92536; 1:1000;
Abcam), anti-SOSTDC1 (SAB2107833; 1:1000; Sigma), and anti-f-actin (ab8226;
1:1000; Abcam). Conclusively, the membranes were hatched with a secondary anti-
body (ab205718; 1:2500; Abcam) for 1 h. Finally, the protein band was observed.

RNase R Degradation Assay

On the basis of the RNase R kit directions (Sigma), the RNA was treated with
RNase R. Moreover, the DYRKIA mRNA was employed as control. The RNA

@ Springer
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(5 pL) was disposed of RNase R (10 U, Sigma) for 30 min. At that moment, the lev-
els of circ_0001190 and DYRK1A mRNA were detected.

Cell Transfection

The circ_0001190 exo, the control (vector exo), miR-586 mimic, and miR-NC, the
si-SOSTDC]1 and control (si-NC) were acquired from Ribobio (Guangzhou, China).
These plasmids or oligonucleotides were transferred in into GC cells by utilizing
Lipofectamine 2000 (Thermo Fisher Scientific).

CCK8 Assay

After post-transfection, GC cells (2.0X 10%/well) were planted in 96-well plates.
Then, the CCK8 (20 pL, Sigma) was supplemented and nurture 4 h. The OD value
was assessed at 450 nm to confirm the cell viability.

Cell Proliferation Assay

After transfection, GC cells were seeded into 96-well plates. Then, the EJU Apollo
in Vitro Imaging Kit (RiboBio) was used as stated by the guide. GC cells were incu-
bated with EdU and exposed to paraformaldehyde (4%, RiboBio) for 30 min. Fol-
lowing, the Triton X-100 and Apollo solution were added. In the end, cells were
exposed to DAPI (RiboBio).

Flow Cytorietry Assay

GC cells after varied transfection were planted in 96-well plates. As the described
by Wang et al., the Annexin V-FITC Apoptosis Detection Kit (Sigma) was used to
treat every group cells (Wang et al. 2020b). The apoptotic cells were observed under
a flow cytometry.

Tube Forination Assay

HUVECs {4x10° cells/well) with different treatment were planted into Matrigel-
coated 96-well plates. Meanwhile, the tube formation rate was examined after 24 h.
Afterward, Image J software (NIH, Bethesda, MD, USA) was used to observe the
number of tibes and the count of branches. The elongated multi-cellular structures
were considered tube-like structures. The intersecting points of two or more tubes
were considered branches.

Transwell Assay

After 48 h transfection, GC cells were performed in a transwell with 8 pm pore poly-
carbonate membrane (Corning, MA, USA). GC cells (4 x 10°) were planted on the
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upper chambers coated in serum-free medium. Then, 500 pL. of DMEM compris-
ing 10% FBS was added to the inferior chamber of the transwell. The same method
was used, but transwell chamber precoated Matrigel (Corning) was implemented to
evaluate the invasion. After 12 h, cells were fixed and exposed to crystal violet solu-
tion, and observed under a light microscope.

Dual-luciferase Reporter Assay

The binding site between miR-586 with circ_0001190 or SOSTDC1 was estimated
by circinteractome (https://circinteractome.nia.nih.gov), circbank (http://www.circbh
ank.cn/) and targetscan (http://www.targetscan.org). Then, the wild type and mutant
circ_0001150 and SOSTDC1 were manufactured by Ribobio (circ_0001190 WT,
SOSTDC1 3’UTR WT or circ_0001190 MUT, SOSTDC1 3’UTR MUT). The lucif-
erase activiry was tested.

RNA Puil-Cown

The Bio-miR-586, Bio-miR-586 MUT, and control (Bio-NC) were manufactured by
RiboBio. A RNA~Protein Pull-Down Kit (Sigma) was utilized to recognize the inter-
action among citc_0001190 and miR-586. After post-transfection, GC cells were
nurtured vsith the probe-bead compound for 3 h. Next, the beads were collected, and
removed the protein and DNA, respectively. Lastly, the level of circ_0001190 was
measured.

Xenograft Models

The research was approved by the Animal Care and Use Committee of the No 2
Hospital ot Baoding. All nude mice were got from Beijing Vital River Laboratory
Animal Teclimology (Beijing, China). HGC27 cells (1 x 10%) with circ_0001190 or
the vector exo were inoculated into mice (female, two groups, n=6/group, 6 weeks,
18-22 g). Lastly, tumor volume was registered once a week suitable for the formula:
Tumor volume =length xwidth®x0.5. After 35 days, the tumor tissues were carved
for supplementary experiment.

Immuzchisteckemistry (IHC) Assay

The THC was carried out as Qiu et al. described (Qiu et al. 2018). The slice was
sealed by peroxidase and exposed to PBS that comprised 10% skim milk about
20 min to seal particular sites. The SOSTDCI1 primary antibody (ab99340; 1:1,000;
Abcam) aind Ki67 (abl16667; 1:1,000; Abcam) were hatched. Next, the secondary
antibody (xb:150113, Abcam) conjugated with HRP was incubated for 30 min. Even-
tually, the slides were stained using diaminobenzidine (Sigma) and observed.

@ Springer
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Statisticai Assay

All data were obtained from no less than three independent reiterations and
analyzed by SPSS 23.0 (SPSS, USA). Shapiro-Wilk test was used to check the
normal distribution of all data. Pearson’s correlation assay was implemented
to reveal the correlation between two groups. Student’s ¢-test was employed to
examine the statistical differences between two groups, and ANOVA was admin-
istrated to compare the statistical differences among multiple groups. P<0.05
was significant.
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Resuits
Expression znd Validation of circ_0001190 in GC Tissues and Serum Exosomes

Firstly, the GSE93541 database was used for the study. The volcano map showed
that citccRNAs that changed pointedly between GC and corresponding normal tis-
sues (Fig. 14). The cluster heat map shown in Fig. 1B indicated that circ_0001190
abundance was dramatically lesser in GC tissues. All the circRNA in this cluster
heat map were differentially expressed (llog2FCl>5 and P <0.05) between GC tis-
sues and normal tissues, From the eligible circRNA (llog2FCl> S and P <0.05) in
the GSE93541 database, we selected circ_0001190, which has a large difference in
expression, ip conduct a detailed study (Fig. 1C). Besides, in GSE93541 database,
the expiession of circ_0001190 was downregulated in GC tissues (Fig. 1D). Fig-
ure 1B showed that the circ_0001190 was a ring structure. Besides, among 40 GC
patients, the group with low circ_0001190 expression had a relatively low survival
rate compeve:d with the group with high circ_0001190 (Fig. 1F). The results revealed
that circ_0001190 was associated with the prognosis of GC. The circ_0001190 level
was lower in GC tumor tissues (n=40) compared with that in para-cancerous tis-
sues (1=40) (Fig. 1G). Then, the abundance of circ_0001190 in 40 paired GC tis-
sues and purs-cancerous tissues was detected. The circ_0001190 was downregulated
in 35 GC tssues (Fig. 1H). Whereafter, we separated plasma exosomes from GC
suffercrs anc normal subjects, and these exosomes were first analyzed by electron
microscopy (Fig. {I). The exosomes were about 100 nm in diameter, which- was a
typica! size for exosomes (Fig. 1J). The exosomal markers CD9, CD63, and TSG101
were cbviously measured in exosomes from all groups (Fig. 1K). The circ_0001190
level in exoscrie was abnormally lower in GC patient’s plasma (r=10) compared
with ihat i kealthy person’s plasma (n=10) (Fig. 1L). Pearson’s correlation anal-
ysis undlded that the circ_0001190 abundance in exosome was positive corre-
lated wich the ¢irec_0001190 level in tissue (Fig. 1M). These results suggested that
circ_0001 190 was a downregulated circRNA derived from GC tissues and could
be effeciively deiivered by exosomes into the circulation. Furthermore, a low abun-
dance of cire_4U31190 was linked with poor prognosis of GC, making it a possible
marksr of GC.

Expre:sion atd Validation of circ_0001190 in GC Cells and Cell Exosomes

We reconnciterad whether the abundance of circ_0001190 was unusual in GC
cells and cell exosomes. The circ_0001190 level was evidently lower in GC cell
lines (MGC27, AGS, MKN45, MKN47 and N87) compared with that in GES-1
cells ()7 ¢. ZA). Among them, the level of circ_0001190 was lower in HGC27
and A3 cells, so they were used for subsequent experiments. Whereafter,
we isclatedd GES-1, HGC27 and AGS cell lines exosomes and these exosomes
were frst examenied by electron microscopy (Fig. 2B). The exosomes were

about 100 nm in diameter, which was a typical size for exosomes (Fig. 2C).
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The exosomal markers CD9, CD63, and TSG101 were examined in exosomes
from all groups (Fig. 2I2). The qRT-PCR assay assessed that the circ_0001190
expression in exosome was dramatically lower in HGC27 and AGS cells versus
that in GLS-1 cells (Fig. 2E). In addition, circ_0001190 expression was memo-
rabiy incrcased wanzfected with circ_0001190 compared to the vector group in
HGC27 aad AGS cells or cell exosomes (Fig. 2F and G). Meanwhile, the above
oversxpreised excsemes incubated with GC cells could increase the expression

3001120 i GC cells (Fig. 2H). Preceding studies have shown, RNase

a

%
1
1S

of circ_3{00
R doces not abr ds' nent circular RNAs but only linear RNAs. As displayed in
Fig. 21 and ], after the supplement of RNase R, the abundance of DYRKI1A
mRNA wus significantly abridged, while the content of circ_0001190 was not
changzd. The censcquence uncovered the cyclic structure of circ_0001190.
Addizonally, the content of circ_0001190 in cytoplasm was higher than that in
nucizus (Frg. 217 and L). These outcomes exposed that circ_0001190 was down-
regaiation in GT cells, which could be delivered by exosomes into the circula-
tion to take iniluence in GC. In addition, circ_0001190 structure was confirmed
circular RNA,
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Fig.3 Cirz_(

1001190 subdued GC vrogression. A The CCK8 assay unfolded the cell vitality. B The

EdU assay snowed the coil protiferation. € The cell apoptosis was spotted by flow cytometry assay. D
The tube lormation assay deteeted the cell angiogenesis. E and F The transwell assay measured the cell
migraccn and bvasien (- and H The contents of Ki67, Bax, and MMP-2 were quantified by western
blot. *.,2~20.05

Exoscenal of cire_J3C731150 Dverexpression Inhibited Cell Vitality, Cell
Profiteration, Angisgenesis, Cell Migration and Invasion, Whereas Promoted Cell
Apcrlasis in GC Caks

Hence, to discover the character of circ_0001190 in GC, the functional assay
was imple:nented. Figares 3A showed that circ_0001190 exo could remarkably
decreased the ceit viiality. In addition, the consequences of EAU assay discovered
the circ_00G01:90 exo inbibited cell proliferation (Fig. 3B). In addition, the results
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of flow cytornetry assay uncovered the circ_0001190 exo promoted cell apop-
tosis (Fig. 3C). Moteover, the tube formation assay unfold that circ_0001190 exo
suppressed the cell ability of angiogenesis (Fig. 3D). Meanwhile, transwell assay
showed that circ_000119C exo could restrain the cell migration and invasion in GC
cells (Fig. 3E and T). Ki67, Bax and MMP-2 are associated with cell proliferation,
apoptcsis and cell migration, respectively. Here, we verified that circ_0001190 exo
abridged the levels of Ki67 and MMP-2, but improved the content of Bax in GC
cells (Fig. 3G und H). Our results indicated that exosomal of circ_0001190 overex-
pression inhibiled cell vitality, cell proliferation, angiogenesis, cell migration and
invasion, whercas endorsed cell apoptosis in GC cells.

MiR-23€ Acted as tha Taret of circ_0001190 in GC Cells

Circizteractome und circovank predicted that the target miRNAs of circ_0001190
(Fig. «A). The two catabases predicted overlapping results for six miRNAs, com-
prisinig miR-576-5p, MmiR-586, miR-512-5p, miR-1827, miR-568, and miR-665.
Amgcig them, the expression of miR-586 had the most significant upregulated in
GC caor tissues (i=3) versus that in normal tissues (n=3) (Fig. 4B). Therefore,
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Fig.4 Circ_(")01190 sponu d miR-586. A The targeted miRNAs of circ_0001190 were estimated
by circiuteructome and citctunk, B The expressions of miRNAs were perceived by qRT-PCR. C The
bindi::; sites of miR-586 wnd! cire_00C1190. D The expression of miR-586 in GC cells was assessed
by gR':-PCR E und F Duai-leciferase reporter assay was utilized to confirm the association between
circ_0GO1 190 andd miR-550. (¢ RNA pull-down assay was exposed to substantiate the connection
between cire 0001190 and nnlk-380. TI The relative levels of miR-586 in GC tissues were measured by
qRT-PCR. 1 1Pciwson’s corrcluion analysis uncovered that circ_0001190 in tissue was negatively linked
with miR-380 (R =-0.8015) 11 GC tissues. J and K The expression of miR-586 in GC cells was meas-
ared. ~P <105
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miR-586 was used ior lollow-up research. Figure 4C showed the binding sites of
miR-586 und circ_0001190. Besides, the miR-586 expression was markedly
increased by miR-586 mimic in GC cells (Fig. 4D). The luciferase activity was
diminished in circ_0001190 WT and miR-586 mimic co-transfected in GC cells
compared to circ_0001190 WT and miR-NC co-transfected, but there was no differ-
ence ir circ_0001190 MUT and miR-586 mimic co-transfection groups (Fig. 4E and
F). The RNA pull-down assay confirmed the straight mutuality between miR-586
and circ_0001190 in GC cells (Fig. 4G). In addition, the miR-586 was upregulated
in G tumor tissues (11 =40) versus that in normal tissues (n=40) (Fig. 4H). Pear-
son’s correliion analysis unfolded that the circ_0001190 content in tissue was nega-
tive correlated with the miR-586 expression in tissue (Fig. 41). The miR-586 abun-
dance was higher in GC ceil lines (HGC27 and AGS) compared with that in GES-1
cells (FFig. <1). Moreover, our data also suggested that the miR-586 expression was
markedly declined by cire_00C1190 overexpression, but augmented by miR-586
mimiz (I'ie. 4K),

MiR-26 Miniic Revarzau circ_23201190 Exo Induced Inhibition in GC Cells
The miR-380 expression wvas markedly decreased by circ_0001190 exo, but

increased Ly miR-586 mimic (Fig. 5A). Functionally, circ_0001190 exo inhibited
the c:ll proitferation, bt miR-586 mimic could diminish the impact in GC cells
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(Fig. 5B-D). Besides, circ_0001190 exo promoted cell apoptosis, but miR-586
mimic could impair the impact in GC cells (Fig. SE). Moreover, the circ_0001190
exo suppressed the ceil ability of angiogenesis, whereas miR-586 mimic could
lesser: the impact in GC celis (Fig. 5F). Meanwhile, the circ_0001190 exo could
restrain the cell migration and invasion, but miR-586 mimic could weaken the
impact in GC cells (Fig. 5G and R). Besides, miR-586 mimic could inhibit the effect
of circ_0001190 exo on the level of Ki67, Bax and MMP-2 in GC cells (Fig. 51 and
J). Our consequences designared that circ_0001190 exo inhibited the growth of GC
cells, wharciis miR-58¢ mimic could lessen the impact.

MiR-586 Tur y2ted SOSTDCT in GiZ Cells

In GSEI15:002 database, only one eligible (log,FC<—4, P<0.05) mRNA
overlapped with TaivctScan predicted miR-586 targeted mRNA, which was
SOSTDU ! diy. 6A). IFigure 6B shows the binding sites of miR-586 in SOSTDC1
3'UTR. I'ne luciferase activity of SOSTDC1 3’UTR WT group was effectively
reducad ailer miR-586 mimic transfection. Though, the luciferase activity of
SOSTDC! »UTR MUT gicup was not altered by miR-586 (Fig. 6C and D).
Our data 'so suggested that SOSTDC1 was downregulated in GC tumor tis-
sues (n==-'t!) comparcd with that in normal tissues (n=40) (Fig. 6E). In STAD
based vaitpfualean.pathouab.edu/egibin/TCGAExResultNew?2. pl ?genenam=
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Fig.6 Mt o cceted St IDCE m GC cells. A The targeted gene of miR-586 was forecast by Tar-
getScan. ' Combinaticc s betweesn miR-586 and SOSTDCI. C and D Dual-luciferase reporter
assay Wis .1 i to checli the tinl between miR-586 and SOSTDCI. E The SOSTDC1 content was
detected Iy 0 CRUTF=1! T he dhandance of SOSTDCL. I-K The level of SOSTDC1 was detected by
western blci o 0.05
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Fig.7 Al it e o SOSTDCT v adjusted by cire_0001190 and miR-586. A-D The expression of
SOSTDC .. i inguished by we tein blet. E Pearson’s correlation analysis established that the level
of SOSYI+ ! i uegatively linko | with miR-586 (R=-0.6236) in GC tissues. F Pearson’s correlation
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SOSTDi Mt -”l)@:S'i’ﬂ\”‘,, we found that the SOSTDCI was downregulated in
GC tunior tissues (m=-<15) cempared with that in normal tissues (n=34) (Fig. 6F

and G). in ?.n,:"lA bused, we found that the SOSTDCI1 was downregulated in GC
tumor oot =408 o ed with that in normal tissues (n=211) (Fig. 6H).
Figures 1 . 1 J show that the protein level of SOSTDCI was downregulated
in GC tur. o ssues (=3 wal cells (HGC27 and AGS) compared with that in
normal i+ (n=3) ¢ GES-T1 cells. In addition, the SOSTDC1 content was
diminished 10 wansfecicd mil-586 mimic in GC cells (Fig. 6K). Furthermore,
the level of  CNTDC! was inereased by transfected circ_0001190, but decreased
by milx 5.t coimic o 0 seils (Fige 7A and B). The SOSTDCI1 protein level
was il o feereused v -2 OSTDCI in GC cells (Fig. 7C). Meanwhile, the
SOSTL cinlevet v markedly increased by circ_0001190 exo, whereas
decrezs i -SOST st a5l celis (Fig. 7D). Pearson’s correlation analysis
unfolded 1o the SO 1T 1 1iRNA level in tissue was negative correlated with
the m:Kk 74 catent intowae (Fig. 7E). As the same way, the SOSTDC1 mRNA
abundii o issue v o e correlated with the circ_0001190 level in tissue
(Fig. 71; + cdics, the o 00O mRINA expression in serum was positive corre-
lated a1 wre_0u0i 1 spression in exosome (Fig. 7G). Collectively, these
discovei.o vested 1« e G0C1E90 promoted the expression of SOSTDCI

via m:!
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' aecinent of GC by regulating SOSTDCL. A and B The cell vital-
. .poplosis, E the cell angiogenesis, F and G the cell migration and
1 ol Ki67, Bax, and MMP-2 were examined by CCK8 assay, EdU
. 1ination assay, transwell assay, and western blot. *P <0.05

¢ 1+ 0001190 Exo Induced Inhibition in GC Cells

o inhibited cell proliferation, but SOSTDC1 defi-
muct (Fig. 8A-C). Besides, circ_0001190 exo pro-
A+l iong SOSTDCI could lessen the impact in GC cells
0001190 exo reduced the cell ability of angiogenesis,
| :vs0n the impact in GC cells (Fig. 8E). Meanwhile, the
ain the cell migration and invasion, but SOSTDCI defi-

)
i

¢ 1apact in GC cells (Fig. 8F and G). Besides, si-SOSTDCI

- 4011190 exo on the level of Ki67, Bax and MMP-2
ar results indicated that silencing SOSTDCI could
«| inhibition in GC cells growth.

war Growth In vivo

11190 exo treatment repressed tumor volume and
e examined. The circ_0001190 exo increased the
1. and Bax, but repressed the expression of miR-
: 2nd E). The outcomes from IHC exposed that the
1t SOSTDCI1 was higher in the circ_0001190 exo
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Ki67, Box nond 3102 il o cxcnecd tumor tissues were detected by western blot. F THC was applied
to inspect © ! and SOsvie L 8 7P <0.05
group c: Pwith i+« or exo group (Fig. 9F). These consequences sign-
postect i 10011 « . ssed xenograft tumor growth.
Discu:
In curicr ! | pracie oovnced GC was mainly treated by surgery (He et al.
2015). v aeveio s GC research, the emergence of many new targeted
drugshi « ivlney o oo the treatment (Shen et al. 2015; Zhang et al. 2015).
Many i« o tarpetcd wenis have demonstrated significant antitumor activity in
lots of wiio i patlnes . osoohoas cell growth, cell cycle, angiogenesis, and inva-
sion, prov i moleculi: trees for cancer therapy (Huang et al. 2014; Lin et al.
2017). His . oo ine tunetion of ¢ire_0001190 in GC were still uncertain. Hence,
our pape sredthe o o eire_0001190.

In ow . we Cowoec ot the cire_0001190 was downregulated in the
GC, wi ! a1, discoveries (Liu et al. 2020). Besides, circ-
RanGa: od " auindance by binding miR-877-3p to elevate GC
cell mo: Mo el o Aoreover, hsa_circ_0000745 was reduced in GC
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v orentiation (Huang et al. 2017). In addition, circ-
' o cwth, invasion, and apoptosis (Ding et al. 2019).

“clopment by interfering miR-197-3p (Sun et al.

«+ . signposted that exosomal circ_0001190 overex-

¢il proliferation, angiogenesis, cell migration and

‘i1 upoptosis in GC cells. Our results were similar

e circRNAs could competitively sponge for miR-

i lurget miR-224 in GC (Ma et al. 2020). In this

¢ overexpression inhibited the progression of GC by
rallel to former discoveries.

. i.aation, miR-586 was relevant to the progress of

.t al. 2015). In addition, miR-586 served as an

+ cancer (BC) growih and metastasis via ZEB1

1iR-586 might link with the risk of cervical can-

i .. miR-586 took part in adjusting the nephrotic

1 al. 2015). In this paper, we discovered that

i GC by targeting SCSTDC1. This regulation

s studies (Zhang et al. 2021). At present, many

'DC1 was associated with the development of

.t and Gopisetty 2014; Gopal et al. 2013; Blish

»:id contribute to cell invasion in colorectal can-

., addition, BMP could antagonist SOSTDC1 to

.. 2019). Besides, SOSTDCI1 served as a tumor-

i wiregulation of it promoted tumor growth and

“iitusis (Cui et al. 2019). In this paper, we got the

' 2019). In this research, the level of SOSTDC1

v while, we witnessed that miR-586 reversed the

; on SOSTDCI1 expression in GC cells. These

"1+ control circuit of the circ_0001190/miR-586/

i1 that circ_0001190 and SOSTDC1 were down-

v ~uulated in GC. Furthermore, our study mani-

190 overexpression inhibited cell vitality, cell

' igration and invasion, whereas promoted cell

./SOSTDCI axis. There are still some limita-

data need further stucied in clinical practice.

*i to the regulatory mechanisms of GC and opens
-ues for future clinical targeted therapy.
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Abstract: Gastric cancer (GC) is the fifth 1 mmongkancer, hithas a significant impact on human health.
Recent researches have shown that circulfir RNAs (ci §) ¢ aflect the progress of GC, but the mechanism
still indistinct. In this work, we explored §h§¥&tes of 0011 0 C. The levels of circ_0001190,
microRNA-586 (miR-586) and sclerostin dpm OSFDCI1) were detected by quantitative RT-PCR
and western blot in GC. The cell functions W %ﬁ |#Ounting kit-8 assay,
5-Ethynyl-29-deoxyuridine assay, flow cytomeig assay, tube fggftiation assay, transwell assay, and western blot.
Furthermore, the relationship between miR-586 an en@00T190 or SOSTDC1 was identified by dual-luciferase
reporter assay. Finally, the xenograft model test was Implemented to demonstrate the effect of exosomal
circ_0001190 in vivo. The levels of circ_0001190 and SOSTDC! were downregulated, and the miR-586 level was
increased in GC. For functional assay, circ _0001190 overexpression inhibited cell vitality, cell proliferation,
angiogenesis, cell migration and invasion, whereas stimulated cell apoptosis in GC cells. Circ _0001190 served as
a miR-586 sponge to adjust the expression of SOSTDC1. Additionally, miR-586 could promote the advancement
of GC by interfering SOSTDC1. Exosomal circ_0001190 overexpression inhibited the development of GC by
miR-586/SOSTDCI axis, which proposed a potential targeted therapy for GC cure.
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