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SUMMARY

Background: The global incidence and mortality rate of gastric carcinoma (GC) persists at elevated levels, often
manifesting no overt symptoms in its early stages. Hsa_circ_0002762 has been identified as an important modu-
lator in cervical cancer. This study aims to explore its role in the context of GC.

Methods: A quantitative real-time polymerase chain reaction (QPCR) was implemented to assess the expression
level of hsa_circ_0002762. The over-expression was confirmed through an examination of 28 cases of gastric can-
cer and their corresponding adjacent tissues. In addition, plasma samples from 78 healthy individuals, from 45 be-
nign gastritis patients, and from 106 gastric cancer patients were collected, and the diagnostic efficacy was as-
sessed by analyzing the receiver operating characteristic (ROC) curve. Simultaneously, postoperative specimens
from 36 GC cases were collected, and a Kaplan-Meier survival analysis curve was used to evaluate the prognosis
of GC.

Results: The study revealed an up-regulation in the expression of hsa_circ_0002762 in gastric cancer plasma and
tissues. The area under the receiver operating characteristic (ROC) curve for serum hsa_circ_0002762 was 0.784
(95% CI: 0.719 - 0.851), indicating a higher diagnostic efficiency compared to CEA (0.687, 95% CI: 0.611 - 0.763)
and CA199 (0.699, 95% CI: 0.625 - 0.744). Combining these three biomarkers demonstrated an increased sensi-
tivity in the diagnostic effectiveness. Finally, postoperative dynamic monitoring revealed a practical utility in pre-
dicting the clinical prognosis using serum has_circ_0002762.

Conclusions: The findings from our study suggest that hsa_circ_0002762 holds promise as a novel diagnostic and
prognostic marker for individuals with GC.
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INTRODUCTION

Gastric carcinoma (GC) comprises a diverse group of
diseases characterized by a high morbidity and mor-
tality 1, a low survival rate, and a poor prognosis 2,
making it a significant contributor to cancer-related
deaths globally. Through extensive molecular studies, a
distinctive pathogenesis and an active carcinogenic
pathway specific to GC have been identified 3. The in-
cidence of GC is notably higher in men, with data from
Cancer Incidence in Five Continents indicating a stan-
dardized incidence ratio of 4.0:1 for gastric cardia can-
cer (GCC) and 2.1:1 for gastric non-cardia cancer
(GNC) in males compared to females 4. Given its ag-
gressive nature and susceptibility to distant metastasis,
GC often leads to poor treatment outcomes and survival
rates 5. Distant metastasis, in particular, results in a
dismal five-year survival rate as low as 6% 6. The initial
stages of GC are characterized by occult symptoms,
lacking typical manifestations. This often leads to mis-
interpretation of symptoms as common gastrointestinal
issues, causing a delay in optimal treatment 7. The
current gold standard for diagnosing gastric cancer in-
volves pathological examinations following an invasive
endoscopic biopsy 8. This procedure is not only painful
but poses challenges topatients’ acceptance. In contrast,
blood biomarkers offer a non-invasive and objective
alternative to endoscopy 9. Commonly used GC
biomarkers include osteopontin (OPN), Helicobacter
pylori antibody (Hp-Ab), PGI/II, gastric cancer-associ-
ated antigen (MG7-Ag), CA 72-4, tissue polypeptide-
specific antigen (TPS), CA 19-9, and CEA among oth-
ers 1012. However, their clinical utility is hampered by
a low sensitivity and accuracy. For instance, the
combined detection of PGI/II-HpAb-OPN exhibits a
sensitivity of only 70.2%, and the prediction probability
is 0.493 13. Therefore, the quest for new biomarkers
remains crucial in enhancing diagnostic precision and in
improving clinical outcomes for patients with GC.

Circular RNA (circRNA) stands out as a unique single-
stranded RNA generated through the reverse cleavage
of precursor mRNA 14. The circRNA structure is
defined by a covalently closed configuration, devoid of
5' - 3' polarity and a poly(A) tail, rendering it structur-
ally stable and resistant to degradation by exonucleases.
CircRNA exerts its regulatory influence on genetic ex-
pression at the transcriptional level by acting as a
sponge for miRNA, by encoding proteins or short pep-
tides with biological activity, and by binding proteins
post-transcription to disrupt normal genetic function 15.
The aberrant expression of circRNA plays a pivotal role
in the progression of various tumors through
mechanisms like transcriptional repression and post-
transcriptional regulation 16. The molecular diagnosis
of tumors has become a focal point of extensive and
comprehensive research, marked by significant clinical
trials. This research provides valuable insights guiding
the diagnostic, therapeutic, and prognostic aspects of
disease management 17. Hsa_circ_0002762 has been

recognized as a key modulator in cervical cancer, but its
significance in other tumor types remains unclear. This
study is designed to explore its role in GC.

MATERIALS AND METHODS

Sample collection

Participants in this study comprised patients and healthy
individuals at the Affiliated Hospital of Nantong Uni-
versity (Nantong, China). Plasma specimens were sys-
tematically collected, including 106 specimens from pa-
tients with newly diagnosed gastric cancer (excluding
other cancer patients), 45 from patients with benign gas-
tritis, and 76 from subjects undergoing healthy medical
examinations. Additionally, a total of 28 pairs of tis-
sues, consisting of GC samples and their corresponding
paracancer tissues, were meticulously collected. Simul-
taneously, 36 postoperative serum samples from GC pa-
tients were obtained to validate the prognostic implica-
tions of the findings. All collected specimens were dili-
gently stored in a freezer at -80°C until the commence-
ment of subsequent experiments. The procedural frame-
work for this work received approval from the Ethics
Committee of the Affiliated Hospital of Nantong Uni-
versity.

Cells culture

Gastric cancer cells (HGC-27, SGC-7901, MKN-45,
MGC-803) and GES-1 were procured from the Stem
Cell Bank of the Chinese Academy of Sciences (Shang-
hai, China), with GES-1 serving as the reference cell
line. The complete culture medium comprised 10% fetal
bovine serum (FBS, Gibco), 1% double antibiotics
(penicillin and streptomycin), and RPMI-1640 medium
(Corning). Cells were cultured in the complete medium,
thoroughly mixed, and incubated in a humidified incu-
bator with 5% carbon dioxide to create optimal growth
conditions.

Total RNA extraction and reverse transcription
(RT)

Total RNA extraction from GC tissues and cells fol-
lowed the guidelines provided by the TRIzol reagent
(Shanghai, Co., Ltd., China). Total RNA extraction was
performed for GC serum using TRIzol LS reagent
(BioTeke Corporation, China). The concentration and
purity of the extracted RNA were subsequently assessed
using a spectrophotometer (Thermo Fisher Scientific,
USA). Following the manufacturer’s instructions for the
reverse transcription kit (Biosharp, China), the obtained
total RNA underwent reverse transcription, transform-
ing it into single-stranded cDNA. This cDNA served as
the foundation for subsequent PCR experiments.

Real-Time quantitative PCR (QRT-PCR)

The gRT-PCR analysis was conducted utilizing the
LightCycler ® 480 (Roche, Switzerland) amplification
apparatus. Gene sequences targeted included: hsa_-
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circ_0002762 (Forward: 5-GTCTCAAACTCC TGGG
CTCAAGTG-3"; Reverse: 5-GGCTAGGCAT GGTG
GCTCATTG-3"); 18S rRNA (Forward: 5"-GTAACCC
GTT GAACCCCATT-3"; Reverse: 5-CCATCCAATC
GGTAGTAGCG-3"). The reference gene 18S rRNA
was used to standardize the expression quantification
across all specimens. The levels of hsa_circ_0002762
were determined using the 2724¢T method for relative
quantitative calculation.

Nucleoplasm separation assay

The Nucleoplasmic Extraction Kit (Beyotime, China)
was used, following the provided procedures, to segre-
gate nuclear and cytoplasmic RNA from SGC-7901 and
MGC-803 cells. Cells were washed with PBS, harvested
by using a cell scraper, and subjected to ice treatment.
Subsequently, cell extraction reagent A was added, and
cells were vigorously vortexed, followed by an incubi-
tion period on ice for 10 - 15 minutes. Cell extraction
reagent B was introduced, and the mixture was centri-
fuged at 15,000 g for 5 minutes, resulting in the separa-
tion of the nucleus at the bottom sediment and the cyto-
plasm in the supernatant. The collected supernatant,
containing cytoplasmic RNA, was transferred to clean
EP tubes for further experiments. The nucleus-contain-
ing particles were then combined with a nucleoprotein
extraction reagent. After vortexing and ensuring uni-
formity through incubation on ice, the mixture under-
went centrifugation at 15,000 g for 10 minutes. The re-
sulting supernatant, now nucleoprotein, was carefully
transferred to a new EP tube for subsequent RNA ex-
traction. Finally, cytoplasmic and nuclear RNA solu-
tions were obtained and stored in a refrigerator at -80°C
for further analysis.

Statistical analysis

Statistical analysis was performed, using the SPSS 27.0
software (IBM Corporation, Armonk, NY, USA), for
the evaluation of clinicopathological parameters, while
GraphPad Prism 9.5 was used for chart production and
data analysis. Univariate analysis of variance, logistic
regression analysis, and the chi-squared test were used
for statistics analysis. The ROC curve method was
applied to evaluate the clinical diagnostic efficacy of
hsa_circ_0002762, CEA, and CA19-9. Statistical signi-
ficance was determined at p < 0.05, indicating the
threshold for statistical significance in the analyses.

RESULTS

Evaluation of the methodological performance of
hsa_circ_0002762

The gRT-PCR analysis revealed a significant up-regula-
tion in the expression of hsa_circ_0002762 in GC tis-
sues (p = 0.0034), as illustrated in Figure 1A. To assess
the concentration gradient, cDNA was diluted at ratios
of 1:10, 1:100, 1:1,000, 1:10,000, 1:100,000. The qRT-
PCR analysis of hsa_circ_0002762 and 18S rRNA Ct
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values in the gradient samples yielded a linear equation
for hsa_circ_0002762 (Y = —1.961X + 27.34) with an
R2 value of 0.9958 (Figure 1B). Similarly, the linear
equation for 18S rRNA was determined as Y = —2.786X
+ 6.130 with an R2 value of 0.9930 (Figure 1C). The
high linear correlation indicates the feasibility of the
experiment. Furthermore, cDNA samples from GC cells
(SGC-7901) were selected according to the precision
evaluation document criteria of the EP5-A2 quantitative
test method. One sample was tested daily and repeated
four times per sample for five consecutive days. The re-
sults demonstrated excellent intra-and inter-batch pre-
cision for hsa_circ_0002762 and 18S rRNA, with CV
values below 5% (Table 1).

Validation of the stability of hsa_circ_0002762

To ascertain the stability of hsa_circ_0002762 in liquid
biopsy, we evenly mixed 20 serum samples and divided
the mixed serum into two groups. The first group was
subdivided into six parts, each incubated at room tem-
perature for 0, 2, 4, 8, 15 and 24 hours, respectively.
Subsequent detection of the corresponding Ct values for
hsa_circ_0002762 and 18S rRNA, with no statistical
difference (p > 0.05), as depicted in Figure 2A. The sec-
ond group, divided into five parts, underwent repeated
freezing and thawing for 0, 3, 5, 8, and 10 cycles, re-
spectively. The corresponding changes in the Ct values
were tested, and the results indicated no significant
changes in the Ct values of hsa_circ_0002762 and 18S
rRNA, with no statistical difference (p > 0.05) as illus-
trated in Figure 2B. The dissolution curves of hsa_circ_
0002762 and 18S rRNA demonstrated a unimodal pat-
tern through RT-gPCR analysis (Figure 2C).

Relation between hsa_circ_0002762 expression and
clinicopathological parameters in GC patients

The 106 GC patients were categorized based on various
clinically relevant indicators. The expression level of
hsa_circ_0002762 was stratified into low and high ex-
pression groups using the median, and the correlation
between hsa_circ_0002762 levels and clinicopatholog-
ical parameters was examined. Statistical analysis re-
vealed a significant correlation between the plasma
hsa_circ_0002762 levels in GC patients and the tissue
differentiation grade, TNM stage, nerve/vascular in-
vasion, and lymphatic metastasis (*** p < 0.001). How-
ever, no significant correlation was observed with clini-
copathological parameters such as Lauren stage, gender,
age, and tumor size (p > 0.05) (Table 2).

Diagnostic efficacy of hsa_circ_0002762

The plasma level of circ_0002762 in GC patients was
assessed using gRT-PCR. The relative expression level
of plasma hsa_circ_0002762 in GC patients was signifi-
cantly higher than in gastritis patients and in the nega-
tive control group (*** p < 0.0001). However, no sub-
stantial variation was observed between the plasma lev-
els of gastritis patients and the negative control group
(p = 0.9467) (Figure 3A). ROC curves were constructed
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Table 1. The intra-lot and inter-lot precision of hsa_circ_0002762 and 18S.

Hsa_circ_0002762 18S
Mean + SD 25.457 + 0.266 8.509 + 0.258
Intra-lot
CV (%) 1.04 3.03
Mean + SD 25.580 + 0.316 8.482 +0.309
Inter-lot
CV (%) 1.24 3.64

CV - Coefficient of Variance.

Table 2. Relation of hsa_circ_0002762 levels to clinic pathological parameters in gastric cancer patients.

Parameter n Hszi_g;]rz:ﬁozogg ee Hsalla\s\;l'(%_gog32)762 %2 value p-value
Gender
Male 53 32 21 4.566 0.052
Female 53 21 32
Age (years)
<68 51 27 24 0.340 0.698
> 68 55 26 29
Tumor size (cm)
<4cm 63 36 27 3.169 0.113
>4cm 43 17 26
Histological differentiation
Well-Moderate 53 7 46 57.396 < 0.001 ***
Poor 53 46 7
Lymphatic metastasis
Yes 74 24 50 30.260 < 0.001 ***
No 32 29 3
Nerve/vascular invasion
Yes 64 19 45 26.658 < 0.001 ***
No 42 34 8
TNM stage
Tand II 51 42 9 41.153 < 0.001 ***
III and IV 55 11 44
Lauren classification
Intestinal 37 17 20
Diffuse 36 22 14 2119 0249
Mixed 33 14 19

Statistical analysis was performed by using the chi-squared test. * p < 0.05 was considered significant.

based on the plasma levels of circ_0002762 in 106 GC
patients and 78 normal controls to evaluate the diag-
nostic efficacy of hsa_circ_0002762. The AUC value of
plasma hsa_circ_0002762 was 0.784 (95% CI: 0.719 —
0.851) (Figure 3B), demonstrating superior diagnostic

efficacy compared to CEA (0.687, 95% CI: 0.611 -
0.763) (Figure 3C) and CA19-9 (0.699, 95% CI: 0.625
- 0.744) (Figure 3D). The AUC value of hsa_circ_
0002762 combined with CEA was 0.812 (95% CI:
0.752 - 0.873) (Figure 3E), and when combined with
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Table 3. Evaluation of the clinical diagnosis values of combination of hsa_circ_0002762, CEA and CA199 in gastric cancer

patients and healthy subjects.

SEN (%) | SPE (%) | ACCU (%) | PPV (%) | NPV (%) | AUC (95% CI)
. 90.6 53.8 75.0 67.6 80.8 0.784
RERL IS (Ui (96/106) (42/78) | (138/184) | (96/142) | (42/52) | (0.719-0.851)
CEA 401 87.2 56.5 311 493 0.687
(36/106) | (68/78) | (104/184) | (36/116) | (68/138) | (0.611-0.763)
CALos 462 80.8 60.9 405 525 0.699
(49/106) | (63778) | (112/184) | (49/121) | (63/120) | (0.625- 0.744)
: 934 287 745 67.8 84.4 0.812
rEEL I DBUEEREI A (99/106) | (38/78) | (137/184) | (99/146) | (38/45) | (0.752-0.873)
) 953 436 734 67.3 87.2 0.828
RERL S OOZIGR e (101/106) | (34/78) | (135/184) | (101/150) | (34/39) | (0.772-0.885)
: 98.1 385 728 675 938 0.843
Hsa_circ_0002762+CEA+CALS-9 | 104106) | (30/78) | (134/184) | (104/154) | (30/32) | (0.789-0.897)

SEN - sensitivity, SPE - specificity, ACCU - overall accuracy, PPV - positive predictive value, NPV - negative predictive value, AUC - area un-

der the curve, CI - confidence interval.
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Figure 1. Evaluation of the methodological performance of hsa_circ_0002762.

A - Levels of hsa_circ_0002762 in twenty-eight pairs of GC tissues and the corresponding paracancer tissue samples.
B, C - Regression curves of hsa_circ_0002762 and 18S.
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Figure 2. Verification of the stability of hsa_circ_0002762.

A - Stability of serum hsa_circ_0002762 and 18S under multiple freeze-thaw conditions.
B - Stability of serum hsa_circ_0002762 and 18S, incubated at room temperature for 0, 2, 4, 8, 15, and 24 hours.

C - PCR unimodal curves for hsa_circ_0002762 and 18S.

CA19-9, it was 0.828 (95% CI: 0.772 - 0.885) (Figure
3F). The combined AUC value of the three markers was
0.843 (95% ClI: 0.789 - 0.897) (Figure 3G), indicating
that a combined diagnosis enhances the sensitivity of a
single marker, reaching up to 98.1% (Table 3). These
experiments provide further evidence that supports the
potential of hsa_circ_0002762 as a promising biological
tumor marker for diagnosing GC.

Prognostic analysis of hsa_circ_0002762
To investigate the potential role of hsa_circ_0002762 as
a key molecule in GC prognosis, plasma samples were

collected from 36 GC patients one week after the opera-
tion. The levels of hsa_circ_0002762 were detected by
gPCR, revealing a significant decline after the operation
(*** p < 0.001) (Figure 4A). Kaplan-Meier survival
curve analysis indicated a reduced survival rate in the
hsa_circ_0002762 (high) group compared to the hsa_
circ_0002762 (low) group (Figure 4B). These findings
support the notion that hsa_circ_0002762 could serve as
a valuable marker for postoperative GC monitoring,
with potential clinical applications in prognosis assess-
ment.
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Figure 3. Expression of plasma hsa_circ_0002762 in GC and evaluation of diagnostic efficacy in GC.

A - Levels of plasma hsa_circ_0002762 in GC patients (n = 106), gastritis patients (n = 45) and healthy subjects (n = 78), indicating statistical

significance.

B - D - ROC curves analysis of plasma hsa_circ_0002762, CEA, and CA19-9 to distinguish between GC patients (n = 106) and healthy subjects

(n=78).

E - ROC curves analysis of plasma CA72-4 to distinguish between GC patients (n = 100) and healthy subjects (n = 76).

F - H - The combined diagnosis of plasma hsa_circ_0002762, CEA,
healthy subjects (n = 78).

Investigation of the regulatory axis of hsa_ circ_
0002762 in gastric carcinoma cells

The expression levels of hsa_circ_0002762 in GC cells
were assessed through RT-qPCR to elucidate the path-
way of hsa_circ_0002762 in gastric carcinoma cells,
with GES-1 cells as the control. Notably, hsa_circ_
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and CA199 provided better diagnostic results for GC patients (n = 106) and

0002762 exhibited significant up-regulation in SGC-
7901 and MGC-803 cell lines, while the up-regulation
was not statistically significant in MKN-45 and HGC-
27 cells (Figure 5A). Additionally, cytoplasmic and nu-
clear RNA extraction from SGC-7901 and MGC-803
cells, using nuclear-cytoplasmic separation experiments,
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Figure 4. Prognostic analysis of hsa_circ_0002762.

A - Levels of hsa_circ_0002762 in GC patients decreased after surgery (n = 36, p <.0001).
B - The survival rate in the hsa_circ_0002762 (high) group was lower than that in the hsa_circ_0002762 (low) group.

revealed a higher proportion of hsa_circ_0002762 in the
cytoplasm, indicating its potential critical role through
post-transcriptional regulation (Figure 5B). The circ-
bank and circinteractome databases were utilized to pre-
dict target miRNAs binding to hsa_circ_0002762. Dif-
ferentially expressed miRNAs in GC were obtained
from TCGA database analysis using RNA-seq data. The
R language analysis identified differentially expressed
downstream miRNA that could be modulated by hsa
circ_ 0002762 (p < 0.01, logFC > 1). PCR validation
confirmed the expression of hsa-miR-139-3p, hsa-miR-
502-5p, hsa-miR-103a-2-5p, hsa-miR-4677-3p, and hsa-
miR-500b-5p. Furthermore, the bioinformatics database
(miRDB, TargetScan, miWalk) was used to predict tar-
get genes corresponding to the miRNAs, constructing
the ceRNA regulatory network centered on hsa_circ_
0002762 (Figure 5C). This approach provides a novel
avenue for studying the regulatory role of hsa_circ_
0002762 in stomach cancer and its impact on GC pro-
gression.

DISCUSSION

Circular RNA (circRNA) represents a subclass of non-
coding RNAs (ncRNASs) characterized by a covalently
closed circular structure, displaying tissue-specific and

species-specific expression patterns. Its unique structur-
al stability and resistance to degradation by RNA exo-
enzymes have sparked extensive research in the scien-
tific community. The exploration of circRNAs has
deepened our understanding of the mechanisms and
functions of NncRNAs in eukaryotes. CricDNAs have
emerged as a key player in regulatory networks in vari-
ous diseases. For instance, in age-related macular de-
generation (AMD), cricRNA Uxsl has been identified
as a crucial factor promoting choroidal neovasculariza-
tion (CNV). Through its sponge activity on miR-335-
5p, cricRNA Uxsl stimulates PGF expression and acti-
vates the mTOR/p70 S6 k pathway, establishing itself
as a therapeutic target for CNV 18. In hepatocellular
carcinoma (HCC), circRNAs play diverse roles. Hsa
circ_0051040, up-regulated in HCC tissues, acts as a
sponge for miR-569 to regulate ITGAV expression, in-
ducing epithelial-mesenchymal transition (EMT) pro-
gression and promoting the occurrence and progression
of HCC 19. CircFOXK?2, aberrantly expressed in HCC
tissues, modulates the miR-484/Fisl pathway, leading
to mitochondrial fission and activating the Warburg ef-
fect, ultimately promoting HCC progression 20. An-
other circRNA, CircTGFBR2, functions as a tumor pro-
moter in hepatocyte exosomes, promoting HCC pro-
gression by enhancing ATG5-mediated protective auto-
phagy through the circTGFBR2/miR-205-5p/ATG 5
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Figure 5. Investigation of the downstream regulatory network of hsa_circ_0002762 in GC cells.

A - Levels of hsa_circ_0002762 in four GC cells.

B - The hsa_circ_0002762 was primarily localized in the cytoplasm in the SGC-7901 and MGC-803 cell lines.

C - Prediction of hsa_circ_0002762-miRNA-mRNA network map. The red circle represented hsa_circ_0002762, the orange diamond repre-
sented five miRNA that could interact with hsa_circ_0002762, while the green triangle represented the target mRNA of the corresponding
miRNA, indicating statistical significance (** p < 0.01).
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axis 21. Across multiple diseases, circRNAs play a
crucial biological role by constructing competitive
endogenous RNA networks through sponge-mediated
miRNA interactions 22. The expanding knowledge in
this field opens avenues for exploring novel therapeutic
targets and diagnostic markers in various pathological
conditions.

Numerous studies have underscored the pivotal role of
circRNA in GC, acting as both oncogenic drivers and
tumor suppressors. These circRNAs exert their regu-
latory influence in diverse mechanisms, contributing
significantly to the development and prognosis of GC.
Circ IPO7 exhibits down-regulation in GC tissues and
cells, and its mechanism involves dissociating caprin-1
from ribosomes, thereby inhibiting the translation of
EGFR and mTOR. This inhibition culminates in the
suppression of gastric cancer cell proliferation, pre-
senting circ_IPO7 as a potential tumor suppressor in
GC 23. Has_circ_0052001 is up-regulated in GC tissues
and promotes GC development. It achieves this by
activating the MAPK signaling pathway through
sponge-mediated regulation of miR-608. The insights
gained from studying has_circ_0052001 offer novel
therapeutic ideas for treating GC patients 24. Circ-
MAP2K2, another circRNA, regulates the PCBP 1/GPX
1 axis via proteasome mediation. This regulation acti-
vates the AKT/GSK3B/EMT signaling pathway, con-
tributing to GC cell proliferation and metastasis. A nov-
el therapeutic strategy involves utilizing the epigallocat-
echin-3-gallate-lysozyme fibrils delivery system carry-
ing si-circMAP2K2, providing a promising tool for GC
treatment 25. CircMTHFD2L, encoding the protein
CM-248aa, competitively targets the acidic domain of
the SET nuclear oncogene (SET). This unique mecha-
nism leads to the inhibition of gastric cancer progres-
sion, presenting CircMTHFD2L as a promising thera-
peutic target in GC 26. It is crucial to emphasize that the
aberrant expression of circRNAs plays a critical role in
the etiology of oncology, underscoring the complexity
and significance of cricRNA-mediated regulation in
GC.

This study successfully validated the distinctive expres-
sion pattern of hsa_circ_0002762 in the GC plasma and
tissues, suggesting its potential as a latent marker that
could enhance GC's diagnostic and prognostic capabili-
ties. Recent research has highlighted the up-regulation
of hsa_circ_0002762 in cervical cancer (CC), where it
competitively regulates ASF1B expression through
miR-122-5p, thereby contributing to CC progression 27.
While hsa_circ_0002762 is recognized as a key
regulator in CC, its expression in other malignancies re-
mains unclear. To begin with, our assays demonstrated
the unimodal specificity of hsa_circ_0002762 in GC
plasma, tissues, and cells, using 18S as the internal re-
ference. Statistical analysis showed that both hsa_circ_
0002762 and 18S rRNA, detected by RT-qPCR, exhib-
ited a robust linear correlation, affirming the method’s
feasibility. Furthermore, adhering to the accuracy evalu-
ation standards outlined in the EP5-A2 quantitative de-
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tection method, the RT-qPCR detected hsa circ_
0002762, and 18S demonstrated excellent intra-lot and
inter-lot precision, with a coefficient of variation consis-
tently below 4%. These findings underscore the accura-
cy and reliability of the employed methodology.

In our investigation, we meticulously assessed the ex-
pression levels of hsa_circ_0002762 in both GC tissues
and plasma using RT-gPCR. The findings revealed a
significant up-regulation of hsa_circ_0002762 in GC
patients compared to adjacent tissues. Similarly, plasma
levels in GC patients were notably higher than those in
healthy subjects and gastritis patients. An exploration of
the correlation between plasma hsa_circ_0002762 lev-
els and clinicopathological parameters indicated a sub-
stantial association with histological differentiation
degree, lymph node metastasis, nerve/vascular differen-
tiation degree, and TNM stage. This suggests that hsa_
circ_0002762 may be intricately linked to GC growth,
progression, and malignancy. Further delving into its
diagnostic efficacy, we found that the AUC of hsa_
circ_0002762 surpassed conventional gastric cancer
diagnostic markers such as CA19-9 and CEA. Both
one-way variance and logistic regression analyses de-
monstrated superior diagnostic efficiency for hsa_circ_
0002762. Notably, combining the three biomarkers sig-
nificantly elevated the sensitivity of gastric cancer diag-
nosis. Additionally, postoperative GC patients exhibited
significantly lower plasma expression levels, and Ka-
plan-Meier survival curve analysis indicated the prog-
nostic potential of hsa_circ_0002762 in dynamic moni-
toring. Examining its role in GC cells, RT-qPCR results
showed a significant up-regulation of hsa_circ_0002762
in SGC-7901 and MGC-803 cells, suggesting its poten-
tial as an oncogene in GC. Nuclear-plasmic separation
experiments confirmed its predominant location in the
cytoplasm. Further investigation of the ceRNA network
revealed hsa circ_0002762’s ability to target and bind
miR-139-3p, miR-502-5p, miR-103a-2-5p, miR-4677-
3p, and miR-500b-5p. These miRNAs exhibited an ab-
normal expression in GC tissues and are associated with
various biological regulatory mechanisms in GC pro-
gression. For instance, circ-PTPDC1 and circPTK2, tar-
geted by miR-139-3p, have been implicated in regulat-
ing ELK1 and promoting GC progression 2829.
CircDLST, targeted by 502-5p, plays a role in GC me-
tastasis by activating NRAS/MEK1/ERK1/2 signaling
30. Hsa_circ_0000144, influenced by miR-502-5p, is
involved in oxaliplatin resistance in GC cells 31. The
experiment demonstrated that miR-502-5p down-regu-
lated the expression of PD-L1 at transcriptional and
post-transcriptional levels to inhibit the progression of
gastric cancer 32. MiR-103a-2-5p, with a binding site at
the 3"-UTR of SMYD3, inhibited its translation, while
SMYD3 directly bound to the promoter region of
TWIST3, enhancing its transcription. LTSCCAT, tar-
geting miR-103a-2-5p, regulated the SMYD3/TWIST1
axis and promoted tongue squamous cell carcinoma me-
tastasis 33. CircZDBF2 was found to advance OSCC
progression by elevating RNF145 (ring finger protein
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145) levels through miR-362-5p and miR-500b-5p,
thereby activating the NFkB signaling pathway 34.
MiR-4677-3p, observed to be down-regulated in GC tis-
sues and cells, is implicated in the proliferation and me-
tastasis of GC cells through the CEMIP-PI3K/AKT sig-
naling pathway 35.This intricate ceRNA network, cen-
tered on hsa_circ_0002762 and targeting five miRNAs,
showecases its diverse roles in gastric cancer progress-
sion.

CONCLUSION

In conclusion, our study highlights the significant up-
regulation of hsa_circ_0002762 in the plasma of GC
patients. Combining its detection with serum CEA and
CA19-9 enhances the sensitivity of gastric cancer de-
tection, potentially reducing misdiagnosis rates. Hsa_
circ_0002762 emerges as a promising auxiliary diag-
nostic marker and a potential diagnostic indicator for
GC. Our association analysis underscores the close cor-
relation between hsa_circ_0002762 and GC tissue dif-
ferentiation degree and lymph node metastasis, suggest-
ing a potential role in regulating GC metastasis. Howev-
er, further in vitro and in vivo studies are essential to
validate these conclusions. This study’s limited collec-
tion scope and relatively small sample size call for ad-
ditional investigation focusing on gathering more cases
and exploring the prognostic survival time of gastric
cancer patients. The specific mechanism of hsa_circ_
0002762 warrants further validation, and the bioinfor-
matics predicted hsa_circ_0002762-miRNA-mRNA
regulatory network requires thorough demonstration.
Deepening our understanding of the role of hsa_circ_
0002762 in gastric carcinoma advancement will pave
the way for uncovering its latent functions in GC treat-
ment and prognosis. Ongoing research efforts will con-
tribute to unveiling the intricate molecular landscape
and clinical implications of hsa_circ_0002762 in GC.
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