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An Important Biomolecule to Control

Abstract—Recent studies with circRNAs indicate that circRNAs
can act as important biomarkers for different lethal diseases,
including cancer. The involvement of several RNAs, including
circRNAs, with cancer is well established. Nevertheless, the
underlying mechanism and regulation of many circRNAs is yet to
be established. Our group has previously reported the unique link
between circMAPK1 and circPGD, the circRNAs, which were
found to be associated with gastric cancer. CircPGD was found to
be the positive regulator, and circMAPK1 is the negative regulator
of gastric cancer. Unlike circMAPKZ1 and circPGD, circDLG1 was
also found to have progressive impacts on gastric cancer. Based on
the evidence from the literature search, we identified these three
circRNAs that have their abilities to control gastric cancer, and
they exert their roles by sponging certain miRNAs. The
preliminary information about those three circRNAs was obtained
from the circBase and circBank databases. The information about
the common miRNAs associated with those three circRNAs were
obtained from miRDB database. To corroborate the previous
findings, information from the DISEASE database was used. The
objective of this study was to predict the mechanism of action of
these circular RNAs and also to report the associated genes (if
any), which are related to cancer, focusing on gastric cancer.
miRNA (mir-141-3p) was found to play a significant role and have
a sponging site on circDLG1. Prediction of the functional genes
associated with the miRNAs and these three circRNAs was also
investigated, and it was observed that they can influence numerous
physiological processes and malignancies, including gastric
cancer. In a nutshell, the study reports the association of the three
important circRNAs with various cancer pathways, including
gastric cancer, which might be useful in future drug discovery
processes.

IndexTerms—Gastric cancer; CircRNA; miRNA; Database

search; Genes involved.
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I. INTRODUCTION

Nowadays, research on non-coding RNAs is becoming more
popular across a variety of disciplines. Although they are first
thought of as transcriptional junks, their significance in several
physiological processes makes them more significant in
therapeutic aspects. This particular type of ncRNA in the RNA
family known as circular RNAs, or circRNAs, are important
players in a wide range of biological activities. These days,
many researchers are interested in circRNAs because of
their single-stranded, covalently closed, distinct structural
arrangement, tissue-specific role, and participation in a number
of developmental events [1-3]. They are derived from the "back
splicing” of antecedent mRNASs [4]. According to their origin,
they are classified into three categories: i) exonic, ii) intronic,
and iii) exon-intronic cirRNA. CircRNAs are basically
covalently closed-loop structures that have a lack of 5 capping
and 3’ polyadenylated tail [5]. As per their structural
configuration, they are stable forms of RNA molecules and
resistant to RNAseR degradation. Numerous studies revealed
that circRNAs have also gained attention recently because of
their critical functions in a number of metabolic processes
through various mechanisms, such as iRES-mediated
translation, RNA-binding protein (RBP) mechanisms,
microRNA (miRNA) sponging, and others [6] (shown in Fig.
1).
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Fig. 1. There are several mechanisms by which circular RNA can work. A.
RBPs bound with circRNAs, B. circRNAs sponged with miRNAs, and C.
circRNAs started with IRES-mediated translation.
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Some of the circular RNAs have protein-coding potentials, and
their resulting peptides/proteins are related to several
biochemical processes and diseases, including cancer,
neurological disorders, etc. Recent research has shown that
specific circular RNAs independently contribute to the
pathophysiological processes of cancer cells through protein
post-transcriptional modification, cell cycle regulation,
apoptosis, angiogenesis, metastasis, migration, and invasion
[7]1. Additionally, these circRNAs are thought to be possible
biomarkers in certain situations and govern a number of
disorders [8].

In this study, we looked at three different circRNAs that are
linked to gastric cancer (GC). circMAPK1 (hsa_circ_0004872),
circPGD (hsa_circ_0009735), and circDLG1
(hsa_circ_0008583) are the first three. Jiang et al. (2021) [9]
claim that circMAPKZ1 has the ability to code for proteins and
may interact competitively with MEK1 to block the MAP
kinase pathway. However, according to Liu et al. (2022) [10]
and Chen et al. (2021) [11], circPGD codes for a distinct
oncogenic peptide that binds to the ABL2 gene axis, suppresses
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the miR-16-5p via the SMAD2/3 and Y AP signalling pathways,
inhibits apoptosis, and promotes cell proliferation. In contrast,
circDLG1, which is derived from the DLG1 gene, directly
interacts with the miR-141-3p, acting as a miRNA sponge to
increase the expression of the miR-141-3p target gene
chemokine 12 (CXCL12), thereby promoting the growth of GC.
These three different circRNAs have demonstrated conflicting
functions in GC. We aimed to identify the hallmarks of these
opposingly active circular RNAs' effects on GC through their
interactions with various miRNA sponging mechanisms. These
three distinctive circular RNAs, the miRNAs they are
associated with, and the pertinent genes are not established or
connected in gastric cancer. This is the first attempt of its sort
that might lead to the creation of new therapies in the future.
So, the goal of this work is to determine which miRNA binding
sites are shared by the three separate circRNAs circMAPK1,
circPGD, and circDLG1. Next identification of the common
gene pool associated with common miRNAs and their roles
throughout the development of gastric cancer is shown in Fig.
2.
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Fig. 2. Gastric cancer is regulated by three different circRNAs and their shared associated miRNAs.

Il. METHODS
A. Sequence Retrieval:

In order to provide an illustration of the circRNAs, we acquired
their respective 1Ds from the literature studies. Following that,
we obtained this circRNA ID and fetched other information
from different databases—circBase (http://www.circbase.org/)
and another is circbank (http://www.circbank.cn/#/home).
From these two databases, information on different miRNA
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binding sites was gathered, including the length of circular
RNAs and complementary nucleotide sequences. In order to
provide an illustration of the circRNAs, we acquired their
respective IDs from the literature studies. The circRNAS'
corresponding 1Ds from the literature research was obtained.
Thereafter, the unique circIDs generated by the literature
mining method were used to search the records at circBase and
circBank to find the information that matched them. A variety
of data was collected, such as circular RNA length,
complementary nucleotide sequences, knowledge of various
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miRNA binding sites, and knowledge of miRNA interactions.
Also, the data was collected from the miRNA sponging
experiment shortly after the sequence sorting was finished, and
we used the Venn diagram tool to identify the common

miRNAs that these three circRNASs share.

B. Sorting of Data:

In the next step the common mMiRNASs are then fetched in
another database that is miRDB (https://mirdb.org/). This gives
us information about the relevant genes linked to these miRNAs
that are either GC-targeted or GC-connected. The Venn
diagram tool was used to further assist in this process.

C. Analysis of Data:

The GC percentage of the selected circRNAs was calculated
using the GC calculator tool. Following that, we gathered the
miRNA-linked genes associated with the circular RNAs
relevant to GC. Additionally, the entire GC data set from the
DISEASE database (https://diseases.jensenlab.org/Search) was
extracted, which is another database. These disease gene data
sets are all supported by literature and experimental findings. In
order to determine which gene sets are more frequent to GC
onset, these two data sets were compared. These correlations
helped to guide our further research on the relationships
between circRNAs and GC.

I1l. RESULTS AND DISCUSSION

We have found, circMAPKZ, circPGD and circDLG1 with
their unique circBase IDs, that is has_circ_0004872,
has_circ_0009735, and hsa_circ_0008583. Utilizing the
circBase and circBank databases, we were able to gather all of
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the available genomic data, such as chromosomal location,
strand sense, genome length, and length of the spliced
transcript. The GC content was determined for each spliced
transcript sequence that we obtained from the circBank
database. TABLE | displays the GC content percentages of
these circRNAs, which are 44.5%, 51.6%, and 44.6%,
respectively. The percentage of GC content signifies GC-rich
sequences can serve as binding sites for RBPs and miRNAs.
CircRNAs with specific GC content may have higher affinity
for particular RBPs, which can modulate their function,
localization, or stability and also enhance sponges for miRNAs.
GC content may affect the binding efficiency and specificity of
circRNAs to miRNAs, given the complementarity required for
stable interactions. Furthermore, GC-rich sequences may
enhance the efficiency of translation by stabilizing IRES
structures. Higher percentages of GC content indicate the
exonic form of circRNAs, which are more capable of coding
proteins (Guha et al, 2024) [6]. We also collected the miRNA
data from circBank to acquire a huge number of sponging
miRNAs. Four common miRNAs (hsa-miR-208a-5p, hsa-miR-
1-3p, hsa-miR-206, and hsa-miR-613) that are connected to
every circRNA may be found using the Venn diagram tool.
Although some of them affect tumor growth, chemoresistance,
and the tumor microenvironment, miRNAs generally function
primarily as tumor suppressors in a variety of malignancies.
Hsa-miR-208a-5p possesses the tumor-progressive
characteristic [12], whereas possesses-miR-1-3p, hsa-miR-206,
and hsa-miR-613 exhibit the suppressive effect [13-15].
Additionally, these four miRNAs were sorted and their
associated gene list filtered from the miRDB database that may
act in various biochemical or disease pathways. After that, we
analyzed the gene list and compared it with the gastric cancer
gene data from the DISEASE database and used the Venn
diagram tool to furtherdetect the commonalities in the two gene
sets. This data is shown below the TABLE I.

TABLE I: Comprehensive data on the common miRNAs and circular RNAs implicated in the metabolic process, together with the GC percentage and state of

regulation
CircRNA GC percentage Common miRNA Associated Regulation Reference
interaction Gene status on
GC
CircMAPK1 44.5%
(hsa_circ_0004872)
hsa-miR-208a-5p
CDK6 UP [16]
hsa-miR-1-3p MET UP
[17]
circPGD 51.6% KRAS UP [18,19]
(hsa_circ_0009735)
hsa-miR-206 ASHIL UP [20]
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FBXW7 DOWN [21,22]

hsa-miR-613

circDLG1
(hsa_circ_0008583)

44.6%

Five genes are getting after each of these processes: CDKG,
MET, KRAS, ASHI1L, and FBXW?7. These genes have both
regressive and progressive roles in the development of gastric
cancer, as seen in Fig. 3. and TABLEI. Of these five genes,
FBXW?7 is a negative regulatory gene that can downregulate
gastric cancer[21], whereas CDK6, MET, KRAS, and ASH1L

are positive regulatory genes that upregulate gastric cancer[16-
20] Furthermore, this FBXW?7 controls cell division,
proliferation, and other processes and plays a major part in the
MAPK pathways[22]. The two opposing groups of circular
RNAs' functioning can be indicated by this.
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Fig. 3. Four miRNAs associated with common genes and GC disease common shared gene can up- or down-regulate the gastric cancer.

Circular RNAs are being investigated as a possible biomarker
for the prognosis of gastric cancer. However, there hasn't yet
been a study that compares different kinds of antagonistic
circRNAs. Thus, our work is unique in that it demonstrates the
discriminating properties of these RNAs.

IV. CONCLUSION AND FUTURE PROSPECTS

This study allows us to pinpoint a few miRNA-sponging genes
that are linked to three distinct antagonistic circRNAs. By
controlling several genes that may be important regulators of
the disease, these genes, which share a common gene pool with
miRNAs, may have both beneficial and detrimental impacts on
the regulation of gastric cancer.This work can concentrate on
the role and connection of additional related and unrelated
circRNAs in gastric cancer and other conditions. Therefore, our
next goal is to characterize these circRNAs, their binding
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interactions with the miRNAs specific locations, and other
genes and how they regulate gastric cancer.
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