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Lay summary

1. miR-1260b was previously screened of great potential to diagnose gastric cancer,
and it was demonstrated to be involved in the development of colorectal cancer and
non-small cell lung cancer.

2. This study revealed the predictive value of miR-1260b in early gastric cancer and
tumor progression.

3. Silencing miR-1260b could alleviate the promotion of gastric cancer induced by H.
pylori via negatively modulating ZNF302.

4. Increasing miR-1260b can be considered a diagnostic biomarker for early gastric

cancer predicting cancer risk and mediating tumor progression.

ABSTRACT
Background: atrophic gastritis has a high risk of progressing to gastric cancer.

Screening early gastric cancer and predicting the risk of atrophic gastritis developing
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into gastric cancer could improve the prognosis.

Objective: this study evaluated the significance of miR-1260b in early gastric cancer
and the progression of atrophic gastritis to gastric cancer aiming to explore a reliable
biomarker.

Materials and methods: the study enrolled 78 early gastric cancer patients and 77
atrophic gastritis patients. The expression of miR-1260b was detected in serum and
tissue samples by PCR. The risk of atrophic gastritis patients progressing to gastric
cancer was assessed and correlated with miR-1260b levels. The potential of
miR-1260b to distinguish early gastric cancer was evaluated by ROC. In vitro, gastric
cancer cells were infected with Helicobacter pylori (H. pylori), and the regulatory
effect of miR-1260b on cell growth and metastasis was evaluated by CCK8 and
Transwell assay.

Results: significant upregulation of miR-1260b was observed in early gastric cancer
patients relative to atrophic gastritis patients, which distinguishes early gastric
cancer patients and showed a positive correlation with the risk of atrophic gastritis
patients developing gastric cancer. Early gastric cancer patients with positive H.
pylori infection had higher miR-1260b levels, and increasing miR-1260b was also
observed in H. pylori-infected gastric cancer cells. H. pylori promoted cell growth and
metastasis of gastric cancer while silencing miR-1260b alleviated these effects.
miR-1260b negatively regulated ZNF302, and the knockdown of ZNF302 reversed the
protective effect of miR-1260 knockdown on gastric cancer cells.

Conclusion: increasing miR-1260b can assist in the early diagnosis of gastric cancer
and predict the risk of gastric cancer in atrophic gastritis patients. Silencing
miR-1260b may alleviate the promotion of gastric cancer induced by H. pylori via

negative modulation of ZNF302.

Keywords: Risk assessment. Diagnostic biomarker. ceRNA. Helicobacter pylori.

Biological function.

INTRODUCTION

Gastric cancer is one of the most lethal malignancies and ranked as one of the top
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death-related causes, which has become a serious public health problem. The
number of new cases is gradually increasing, particularly in East Asia (1-3). Although
chemotherapy, radiotherapy, immune therapy, and targeted therapy have been
increasingly developed in the past decades, the mortality rate of gastric cancer is still
high, resulting in an unfavorable prognosis. Early detection could help to resect the
lesion at an early stage, and therefore effectively suppress the mortality. Endoscopy
is the commonly used diagnostic technique for gastric cancer screening (4).
However, the clinical application of endoscopy is limited to various factors, such as
the risk of complications induced by invasive operations and the antipathy of
patients due to discomfort (5). Therefore, non-invasive detection is of urgent need.
On the other hand, the inducing factors of gastric cancer have been widely reported,
but the etiology has not been conclusively confirmed. Helicobacter pylori (H. pylori)
infection and its related gastric mucosal lesions have been considered to possess a
close association with the onset and development of gastric cancer (6,7). The
regulation of H. pylori-related gastric mucosal lesions is of great significance for the
diagnosis and management of gastric cancer.

Recently, microRNAs (miRNAs) have attracted special attention, and they have been
demonstrated to exist in various tissues and body liquids of eukaryotes. Moreover,
miRNAs have also been considered as potential biomarkers as non-invasive liquid
biopsy biomarkers. Previous studies have reported several miRNAs that regulate
gastric cancer progression and predicted unfavorable outcomes, but did not focus on
the diagnosis of early gastric cancer (8,9). A recent study explored three circulating
miRNAs that diagnosed gastric cancer patients from the online datasets GSE113486
and GSE124158, including miR-320a, miR-1260b, and miR-6515-5p (10). However,
there was a lack of confirmation with clinical samples, and their significance in
predicting the risk of early gastric cancer in H. pylori infection and gastric mucosal
lesions also remained unclear. miR-1260b was suggested to regulate non-small cell
lung cancer metastasis and drug resistance and therefore affected tumor
progression (11-14). Regarding clinical significance, miR-1260b was identified as a
biomarker in colorectal cancer to predict an adverse prognosis and in breast cancer

screening of tumor occurrence (15,16). The dysregulation of miR-1260b in gastric
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cancer was validated in this study. Different from previous studies, this study
enrolled atrophic gastritis patients as the control group. Except for evaluating the
potential role of miR-1260b to diagnose early gastric cancer, its significance in
predicting the risk of atrophic gastritis progressing to gastric cancer was also
assessed. Additionally, the infection of H. pylori was also considered as an inducing
factor in the development of atrophic gastritis and miR-1260b expression, aiming to

identify a novel biomarker for screening early gastric cancer and improve prognosis.

MATERIALS AND METHODS

Patients

A retrospective study enrolled a total of 155 patients who underwent endoscopy in
The Affiliated Hospital of Panzhihua University and were diagnosed with atrophic
gastritis or early gastric cancer. The enrolled patients were composed of 77 atrophic
gastritis patients and 78 gastric cancer patients and were not consecutively enrolled.
Patients met the diagnostic criteria for atrophic gastritis or gastric cancer and had
never received medications that might interfere with study results. Patients with
other malignant tumors or gastric diseases were excluded. The age and gender
composition of the two groups of patients were matched with no significant

differences. All patients knew the research design and signed an informed consent.

Risk assessment of gastric cancer in atrophic gastritis patients

The risk assessment of gastric cancer in atrophic gastritis patients was performed
according to a novel gastric cancer scoring system (4). This scoring system was
composed of five perspectives including age, serum gastrin, gender, H. pylori anti-
bodies, and pepsinogen ratio. The total score of the system was 23 points, where
patients scored 17-23 were classified as high-risk, 12-16 were classified as medium-

risk, and 0-11 was classified as low-risk.

Sample collection
Tissue and blood samples were collected from all study subjects. For atrophic

gastritis patients, tissue samples were collected from the gastroscopic biopsy
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sample, and tissues from early gastric cancer patients were collected during the
resection surgery. Fasting venous blood samples were collected after fasting water
and food for eight hours and centrifugated at 3,000 g for 15 minutes to isolate

serum. All samples were stored at -80 °C until the following analyses.

Cell culture and treatments

Two gastric cancer cell lines (AGS and HGC-27 cell) and a human gastric epithelial cell
line (GES-1 cell) were obtained from ATCC and cultured with Dulbecco’s modified
Eagle’s medium (DMEM) culture medium with 10 % fetal bovine serum (FBS) at 37 °C
with 5 % CO, and 95 % air. Cells were infected with H. pylori NCTC116347 purchased
from ATCC after reaching the logarithmic phase with the incubation ratio of 1: 100
(the number of cells: the number of bacterial colonies). After 24 hours of infection,

cells were available for the following experiments.

Cell transfection

Cells were transfected with miR-1260b inhibitor or negative controls synthesized by
Ribo Biotechnology Co. (China). Cell transfection was conducted with Lipofectamine®
2000 (Invitrogen, USA) at room temperature, and transfected cells were available
after 48 hours of cell transfection. Cells without any infection or transfections were

used as the CK group.

Real-time quantitative PCR

Total RNA was extracted from tissues, serum, and cells using TRIzol™ reagent
(Invitrogen, USA). Extracted RNA was evaluated using the OD260/280 value, and the
ratio ranged from 1.8-2.2 indicating high-quality RNA. cDNA was generated from
extracted RNA with a TagMan™ microRNA reverse-transcription kit or high-capacity
reverse transcription kit (Applied Biosystem, USA). Amplification was performed on
the ABI 7900 instrument (Applied Biosystem, USA). The relative expression levels
were calculated by the 22T method with cel-miR-39 and B-actin as internal

references.
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Target prediction of miR-1260b

The targets of miR-1260b were predicted from TargetScan
(https://www.targetscan.org/vert_72/) and miRDB (https://mirdb.org/) databases.
Targets with cumulative weighted context ++ score over -0.5 (from the TargetScan
database) and target score over 80 (for miRDB database) were intersected, and the
function of obtained targets was evaluated by Kyoto Encyclopedia of Genes and

Genomes (KEGG) and gene ontology (GO) function enrichment.

Luciferase reporter assay

The wild-type and mutant-type plasmids were constructed by cloning wild-type
binding sites or mutant sites into pGL3 vectors. Cells were co-transfected with
established plasmids and miR-1260b mimic or inhibitors with the aid of
Lipofectamine® 2000 at room temperature. The luciferase activity of ZNF30 was
detected with a Dual-Luciferase® Reporter System (Promega, USA) with Renila as the

internal reference.

Cell counting kit-8 assay

Cells were seeded into 96-well plates supplied with FBS-containing culture medium
and incubated at 37 °C. Cell incubation was conducted for 0, 24, 48, and 72 hours
followed by the addition of CCK8 reagent (Dojindo, Japan). The incubation was
continued for another two hours after adding CCK8, and then the plates were
analyzed with a microplate reader at 450 nm. Cell proliferation was assessed by the

time-OD450 curve.

Transwell assay

Cells were seeded onto the upper chambers of 24-well Transwell® plates supplied
with an FBS-free culture medium. The completed culture medium was added to the
lower chamber. Cells were permitted to migrate or invade for 24 hours at 37 °C.
Then, the upper chamber was wiped with a cotton swab to remove residual cells,
and cells on the subsurface were stained with violet and counted under an optical

microscope with five random fields.
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Statistical analyses

Data were expressed as mean * SD with at least three independent repeated
measurements, and analyzed with SPSS 26.0 or GraphPad Prism 9.0 software. The
clinical significance of miR-1260b was evaluated by ROC for the diagnostic value,
logistic regression analysis for the predictive value for gastric cancer, and Chi-
squared test for correlation with patients’ clinicopathological features based on the
grouping of gastric cancer patients with the average tissue miR-1260b expression as
the cutoff. Comparisons between clinical samples was performed with unpaired
Student’s t-test and one-way ANOVA followed by Turkey post-hoc test in cell line

experiments. p < 0.05 indicated statistically significant differences.

RESULTS

Baseline information of study subjects

Atrophic gastritis and early gastric cancer patients were well matched by age and
gender composition. The atrophic gastritis group included 54 males and 23 females
with an average age of 58.38 + 8.09 years, and the early gastric cancer group was
composed of 53 males and 25 females with an average age of 59.62 + 10.27 years (p
> 0.05). Early gastric cancer patients showed a higher proportion of H. pylori
infection than atrophic gastritis patients. The majority of early gastric cancer patients
were diagnosed with concave form lesions, while atrophic gastritis patients mainly
had bulge form lesions. Moreover, early gastric cancer patients more frequently
experienced white fur than atrophic gastritis patients. There was no significant
difference between the two groups of patients between the incidence of corroding

and nodules (Table 1).

Expression and significance of miR-126-b in atrophic gastritis and early gastric
cancer

Significantly increased expression of miR-1260b was observed in serum (Fig. 1A) and
tissues (Fig. 1B) samples from early gastric cancer patients compared with

corresponding samples from atrophic gastritis patients. Both abnormal serum
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(sensitivity = 75.64 % and specificity = 85.71 %) and tissue (sensitivity = 83.33 % and

76.62 %) miR-1260b levels could discriminate early gastric cancer

specificity
patients with an AUC of 0.875 and 0.876 (Fig. 1C). Serum (Fig. 1D) and tissue (Fig. 1E)
expression of miR-1260b in atrophic gastritis patients showed a significantly positive
correlation with the risk score.

Early gastric cancer patients were grouped as a low-miR-1260b (patients with tissue
miR-1260b less than the average expression) and a high-miR-1260b group (patients
with tissue miR-1260b over the average expression), according to the average tissue
expression of miR-1260b. Higher miR-1260b level showed a close association with H.
pylori infection (p = 0.006), tumor size (p = 0.013), lesion form (p = 0.023), and the
presence of white fur (p = 0.018) (Table 2). Consistently, early gastric cancer patients
with positive H. pylori infection showed higher serum (Fig. 1F) and tissue (Fig. 1G)
miR-1260b level.

Regulatory effect and molecular mechanism of miR-1260b in H. pylori-infected
gastric cancer cells

Compared with normal gastric epithelial cells, miR-1260b was significantly
upregulated in gastric cancer cells, AGS, and HGC-27 cells. Additionally, the
expression of miR-1260b significantly increased in H. pylori-infected AGS and HGC-27
cells but showed no significant changes in GSE cells compared with uninfected cells
(Fig. 2A).

From the TargetScan and miRDB databases, the downstream targets of miR-1260b
were predicted, and a total of 28 target genes were screened from both databases
(Fig. 2B). From the results of KEGG and GO enrichment (Table 3) and the protein-
protein-interaction network (Fig. 2C), ZNF302 was considered as a hub gene among
28 predicted targets. The target relationship between miR-1260b and ZNF302 was
confirmed by luciferase reporter assay. It was demonstrated that the overexpression
of miR-1260b significantly suppressed the luciferase activity of ZNF302 in AGS and
HGC-27 cells while silencing miR-1260b showed an opposite effect (Fig. 2D).
Moreover, the expression of miR-1260b in H. pylori-infected AGS and HGC-27 cells
was knocked down by the transfection of miR-1260b inhibitor (Fig. 2E), which
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dramatically enhanced the expression of ZNF302 (Fig. 2F). Silencing ZNF302 could
reverse the effect of miR-1260b but showed no significant effect on the expression
of miR-1260b.

The infection of H. pylori induced increased proliferation (Fig. 3A), migration (Fig.
3B), and invasion (Fig. 3C) of AGS and HGC-27 cells. Silencing miR-1260b alleviated
the induced effect of H. pylori infection, which was reversed by the knockdown of

ZNF302.

DISCUSSION

A previous study reported the abnormal expression of miR-1260b in gastric cancer
and revealed its significance to discriminating gastric cancer patients from non-
cancer individuals (10). Atrophic gastritis is one of the major subtypes of chronic
gastritis, which shows a high risk of developing gastric cancer (17,18). Gastroscopy
and gastric mucosal biopsy could assist in predicting the risk of gastric cancer, but
these two examinations are limited to the high cost and the relatively painful process
(19,20). In contrast, blood examination has the advantages of being easy to perform,
with a good reproducibility, and it is non-invasive. Therefore, this study focused on
serum miR-1260b, evaluating its significance to distinguish early gastric cancer and
predict risk in atrophic gastritis. Serum miR-1260b showed significantly increased
expression in early gastric cancer patients, distinguishing between early gastric
cancer patients and atrophic gastritis. Tissue expression of miRNAs was closer to the
patients’ disease development (21). The expression and diagnostic significance of
tissue miR-1260b was consistent with serum miR-1260b. The diagnostic efficiency,
sensitivity, and specificity of tissue and serum miR-1260b levels were also similar.
This study used a risk assessment score that evaluated the risk of atrophic gastritis
patients developing gastric cancer. Increasing serum and tissue miR-1260b levels
showed a positive correlation with the risk of gastric cancer in atrophic gastritis
patients. Therefore, serum miR-1260b levels are consistent with its expression in
lesions of early gastric cancer patients, which could diagnose early gastric cancer and
predict the risk of gastric cancer in atrophic gastritis patients. Additionally, early

gastric cancer showed a larger number of patients with white fur in the lesion, and
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the expression of miR-1260b also showed a close association with the presence of
white fur and larger tumor size in early gastric cancer patients. Although the
presence of white fur cannot represent the severity of early gastric cancer patients,
it is also correlated with the gastric lesion (22,23). Tumor size could also indirectly
indicate patients’ disease conditions. Therefore, in addition to the diagnostic
significance, miR-1260b has the potential to indicate the severity of early gastric
cancer patients.

H. pylori has been considered as a class | carcinogen of gastric cancer, and the
infection of H. pylori has also been considered as an infectious disease (24). As
shown in the present study, the infection rate of early gastric cancer patients is
higher than that of atrophic gastritis patients, which is consistent with previous
reports (25). miR-1260b was closely associated with the infection of H. pylori in early
gastric cancer patients, and the tissue and serum expression level of miR-1260b is
higher in early gastric cancer patients with positive infection of H. pylori. The
infection of H. pylori is a controllable risk factor, which could be of benefit for the
prevention of gastric cancer. The regulatory effect of miR-1260b on H. pylori is
meaningful to suggest its significance (26). On the cellular level, significant
upregulation of miR-1260b was shown in gastric cancer cells relative to normal cells,
and the expression of miR-1260b was enhanced after the infection of H. pylori in
gastric cancer cells, but the expression in normal cells was not significantly affected.
H. pylori significantly promoted gastric cancer cell growth and metastasis, which
further caused the severe development of gastric cancer. Silencing miR-1260b
alleviated the enhancement of gastric cancer cell growth and metastasis, indicating
its regulatory effect on H. pylori infection. Interestingly, the knockdown of
miR-1260b suppressed proliferation, migration, and invasion of gastric cancer cells
infected with H. pylori to lower levels than uninfected cells. Previously, miR-1260b
was demonstrated to regulate tumor progression of non-small cell lung cancer,
colorectal cancer, breast cancer, and prostate cancer via modulating cellular
processes (11,15,16,27). Therefore, miR-1260b was also hypothesized as a tumor
regulator of gastric cancer, and inhibiting miR-1260b might be a potential

therapeutic strategy for gastric cancer.
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Regarding the mechanism, targeting downstream genes has been accepted as the
major modulating mechanism underlying miRNAs. For example, the promotion
effect of miR-1260b on non-small cell lung cancer was revealed to be mediated by
PTPRK and HIPK2 (11,14). CASP8 was identified as the direct target of miR-1260b in
regulating breast cancer cells (16). The targets of miR-1260b were predicted from
public databases, and ZNF302 was screened due to its functional enrichment and
interaction prediction with other mRNAs. Moreover, ZNF302 was identified as a
potential functional gene in human diseases, including nasopharyngeal carcinoma,
congenital heart disease, and frontotemporal dementia (28-30). The regulation of
ZNF302 by miR-1260b was demonstrated in the present study. Silencing ZNF302
could reverse its increase by miR-1260b knockdown. Knockdown of ZNF302 also
reversed the protective effect of silencing miR-1260b on H. pylori infection in gastric
cancer cells. Therefore, miR-1260b was hypothesized to regulate H. pylori infection,
cell growth, and metastasis via modulating ZNF302.

In conclusion, increasing miR-1260b can be considered to be a predictive indicator
for early gastric cancer, especially in atrophic gastritis patients. miR-1260b was
associated with H. pylori infection and disease severity and regulated H. pylori

induced tumor progression via negatively modulating ZNF302.

REFERENCES

1. HanZ, LiuJ, Zhang W, et al. Cardia and non-cardia gastric cancer risk associated
with Helicobacter pylori in East Asia and the West: a systematic review, meta-
analysis, and estimation of population attributable fraction. Helicobacter
2023;28(2):€12950. DOI: 10.1111/hel.12950

2. Lopez MJ, Carbajal J, Alfaro AL, et al. Characteristics of gastric cancer around the
world. Crit Rev Oncol Hematol 2023;181103841. DOI:
10.1016/j.critrevonc.2022.103841

3. Xie T, Zhang Z, Peng Z, et al. Next stage of collaboration in East Asia gastric
cancer treatment. Chin Clin Oncol 2023;12(4):39. DOI: 10.21037/cco-23-33

4. Yao K, Uedo N, Kamada T, et al. Guidelines for endoscopic diagnosis of early

gastric cancer. Dig Endosc 2020;32(5):663-98. DOI: 10.1111/den.13684



Revista Espafiola
de Enfermedades Digestivas

5. Young E, Philpott H, Singh R. Endoscopic diagnosis and treatment of gastric
dysplasia and early cancer: current evidence and what the future may hold. World J
Gastroenterol 2021;27(31):5126-51. DOI: 10.3748/wjg.v27.i31.5126

6. Lee YC, Chiang TH, Chou CK, et al. Association between Helicobacter pylori
eradication and gastric cancer incidence: a systematic review and meta-analysis.
Gastroenterology 2016;150(5):1113-24.e5. DOI: 10.1053/j.gastro.2016.01.028

7. Watari J, Chen N, Amenta PS, et al. Helicobacter pylori associated chronic
gastritis, clinical syndromes, precancerous lesions, and pathogenesis of gastric
cancer development. World J Gastroenterol 2014;20(18):5461-73. DOI:
10.3748/wjg.v20.i18.5461

8. Shin VY, Chu KM. MiRNA as potential biomarkers and therapeutic targets for
gastric  cancer. World ] Gastroenterol 2014;20(30):10432-9. DOI:
10.3748/wjg.v20.i30.10432

9. Wang QX, Zhu YQ, Zhang H, et al. Altered MiRNA expression in gastric cancer: a
systematic review and meta-analysis. Cell Physiol Biochem 2015;35(3):933-44. DOI:
10.1159/000369750

10. Yao Y, Ding Y, Bai Y, et al. Identification of serum circulating microRNAs as novel
diagnostic biomarkers of gastric cancer. Front Genet 2020;11591515.

11. Kim DH, Park H, Choi YJ, et al. Exosomal miR-1260b derived from non-small cell
lung cancer promotes tumor metastasis through the inhibition of HIPK2. Cell Death
Dis 2021;12(8):747. DOI: 10.1038/s41419-021-04024-9

12. Ren J, Wang D, Huang H, et al. miR-1260b activates Wnt signaling by targeting
secreted frizzled-related protein 1 to regulate taxane resistance in lung
adenocarcinoma. Front Oncol 2020;10557327. DOI: 10.3389/fonc.2020.557327

13. Xu L, Li L, Li J, et al. Overexpression of miR-1260b in non-small cell lung cancer is
associated with lymph node metastasis. Aging Dis 2015;6(6):478-85. DOI:
10.14336/AD.2015.0620

14. Xu L, Xu X, Huang H, et al. MiR-1260b promotes the migration and invasion in
non-small cell lung cancer via targeting PTPRK. Pathol Res Pract 2018;214(5):776-83.
DOI: 10.1016/j.prp.2018.02.002

15. Liu DR, Guan QL, Gao MT, et al. miR-1260b is a potential prognostic biomarker in



Revista Espafiola
de Enfermedades Digestivas

colorectal cancer. Med Sci Monit 2016;222417-23.

16. Park S, Kim J, Cho Y, et al. Promotion of tumorigenesis by miR-1260b-targeting
CASP8: potential diagnostic and prognostic marker for breast cancer. Cancer Sci
2022;113(6):2097-108.

17. Cheung DY. Atrophic gastritis increases the risk of gastric cancer in
asymptomatic population in Korea. Gut Liver 2017;11(5):575-6. DOI:
10.5009/gnl17356

18. Lahner E, Conti L, Annibale B, et al. Current perspectives in atrophic gastritis.
Curr Gastroenterol Rep 2020;22(8):38. DOI: 10.1007/s11894-020-00775-1

19. Garcés-Durdn R, Llach J, Da Fieno A, et al. Endoscopic diagnosis of H. pylori
infection. Gastroenterol Hepatol 2023;46(6):483-8. DOL:
10.1016/j.gastrohep.2022.09.008

20. Lunn JA, Weinstein WM. Gastric biopsy. Gastrointest Endosc Clin N Am
2000;10(4):723-38, vii. DOI: 10.1016/51052-5157(18)30105-3

21. Sayed D, Abdellatif M. MicroRNAs in development and disease. Physiol Rev
2011;91(3):827-87.

22. Sun DZ, Liu L, Jiao JP, et al. Syndrome characteristics of traditional Chinese
medicine: summary of a clinical survey in 767 patients with gastric cancer. Zhong Xi
Yi Jie He Xue Bao 2010;8(4):332-40. DOI: 10.3736/jcim20100406

23. Yoshimura Y, Yasutake K, Imamura Y, et al. Endoscopic studies on the superficial
spreading type of early gastric cancer. Kobe J Med Sci 1989;35(1):29-38.

24. Kuipers EJ. Helicobacter pylori and the risk and management of associated
diseases: gastritis, ulcer disease, atrophic gastritis and gastric cancer. Aliment
Pharmacol Ther 1997;11(Suppl)171-88. DOI: 10.1046/j.1365-2036.11.51.5.x

25. Lim NR, Chung WC. Helicobacter pylori-associated chronic atrophic gastritis and
progression of gastric carcinogenesis. Korean J Gastroenterol 2023;82(4):171-9. DOI:
10.4166/kjg.2023.097

26. Demiryas S, Kocazeybek B, Demirci M, et al. Helicobacter pylori-miRNA
interaction in gastric cancer tissues: first prospective study from Turkey. New
Microbiol 2019;42(4):210-20.

27. Hirata H, Hinoda Y, Shahryari V, et al. Genistein downregulates onco-miR-1260b



Revista Espafiola
de Enfermedades Digestivas

and upregulates sFRP1 and Smad4 via demethylation and histone modification in
prostate cancer cells. Br J Cancer 2014;110(6):1645-54.

28. Jiang T, Huang M, Jiang T, et al. Genome-wide compound heterozygosity analysis
highlighted 4 novel susceptibility loci for congenital heart disease in Chinese
population. Clin Genet 2018;94(3-4):296-302. DOI: 10.1111/cge.13384

29. Lin X, Wang S, Lin K, et al. Competitive endogenous RNA landscape in Epstein-
Barr virus associated nasopharyngeal carcinoma. Front Cell Dev Biol 2021;9782473.
DOI: 10.3389/fcell.2021.782473

30. Reus LM, Pasaniuc B, Posthuma D, et al. Gene expression imputation across
multiple tissue types provides insight into the genetic architecture of frontotemporal
dementia and its clinical subtypes. Biol Psychiatry 2021;89(8):825-35. DOI:
10.1016/j.biopsych.2020.12.023



Revista Espafiola

de Enfermedades Digestivas

The Spanish Journal

astrog

Table 1. Basic clinicopathological features of study subjects

Atrophic gastritis  Early gastric cancer  p-value

Age (mean % SD, years) 58.38 + 8.09 59.62 + 10.27 0.404
Gender (male/female) 54/23 53/25 0.769
Infection of H. pylori (n, %)  35,45.5% 57,73.1% <0.0001
Lesion form (n, %) <0.0001

Bulge 52,67.53 % 22,2821 %

Concave 4,519 % 54,69.23 %

Flat 21,27.28% 2,2.56%
Corrode (n, %) 8 9 0.819
Nodule (n, %) 4 11 0.061
White fur (n, %) 7 22 0.002

H. pylori: Helicobacter pylori.
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Table 2. Association of miR-1260b with the clinicopathological features of early

gastric cancer patients

Total Low-miR-1260b High-miR-1260b p-value

Age (years) 0.658
<60 37 19 18
260 41 19 22

Gender 0.567
Male 53 27 26
Female 25 11 14

Infection of H. pylori 0.006
Negative 20 15 5
Positive 58 23 35

Tumor size (cm) 0.013
<1 9 8 1
1-2 13 8 5
>2 56 22 34

Lesion form 0.023
Bulge 22 15 7
Concave 54 21 33
Flat 2 B 0

Corrode 0.252
Absent 69 32 37
Present 9 6 3

Nodule 0.086
Absent 67 30 37
Present 11 8 3

White fur 0.018
Absent 56 32 24
Present 22 6 16

H. pylori: Helicobacter pylori.
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Fig. 1. Expression and significance of miR-1260b in early gastric cancer and atrophic
gastritis. A and B. Expression of miR-1260b in tissue (B) and serum (B) of the study
subjects. C. ROC evaluating the significance of miR-1260b to distinguish early gastric
cancer patients. D and E. Correlation of tissue (D) and serum (E) miR-1260b levels
with risk scores of atrophic gastritis patients. F and G. Expression of miR-1260b in
tissue (F) and serum (G) of early gastric cancer patients based on the infection of

Helicobacter pylori (H. pylori). ***p < 0.001, ****p < 0.0001.
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Fig. 2. Target interaction between miR-1260b and ZNF302. A. Expression of
miR-1260b in GSE, AGS, and HGC-27 cells with or without infection of Helicobacter
pylori (H. pylori). B and C. Prediction (B) and protein-protein interaction network (C)
of miR-1260b targets. D. Luciferase reporter assay. E and F. Expression of miR-1260b
(E) and ZNF302 (F) in AGS and HGC-27 cells with different transfections. *p < 0.05,
**p < 0.01, ***p < 0.001, ****p < 0.0001. miR-NC: miR-1260b negative controls;
miR-mimic: miR-1260b mimic; WT-ZNF302: luciferase reporter vectors with wild-type
binding sites of ZNF302; MT-ZNF302: luciferase reporter vectors with mutant-type
binding sites of ZNF302; miR-inhibitor: miR-1260b inhibitor; si-ZNF302 NC: small
interference RNA negative control of ZNF302; si-ZNF302: small interference RNA of
ZNF302.
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Fig. 3. Regulatory effect of miR-1260b/ZNF302 on Helicobacter pylori (H. pylori)
infection and biological function of gastric cancer cells. A. Cell proliferation. B. Cell
migration. C. Cell invasion. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. miR-
NC: miR-1260b inhibitor negative control; miR-inhibitor: miR-1260b inhibitor; si-
ZNF302 NC: small interference RNA negative control of ZNF302; si-ZNF302: small
interference RNA of ZNF302.



