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of hsa_circ_0000520 potentially served as a predictor of
CRC patient prognosis.

Effect of Downregulated hsa_circ_0000520 on the
Function of Colorectal Cancer Cells

The levels of hsa_circ_0000520 expression were notice-
ably increased within the CRC cells when contrasted with
the normal cellular controls, with SW480 and SW620
showing particularly high expression levels (Figure 2A).
Based on these findings, the SW480 and SW620 cell
lines were selected for more in-depth examination

within this study. By introducing si-circ_0000520 into
the CRC cell lines, we detected a reduction in the lev-
els of hsa_circ_0000520 expression within the cellular
samples, as depicted in Figure 2B. The proliferation of
si-circ_0000520-treated cells exhibited a significant
decrease compared to the control group (Figure 2C and
D). The suppression of hsa_circ_0000520 corresponded
to a reduction in the migratory and invasive capabilities
of CRC cells (Figure 2E and F). Furthermore, after si-
circ_0000520 treatment, the apoptosis rate increased
significantly (Figure 2G). Clone formation experiments

Figure 2. Effect of downregulating hsa_circ_0000520 on the function of CRC cells. (A) The expression of hsa_circ_0000520 in CRC cell lines
was quantitatively detected by gRT-PCR. (B) The transfection efficiency of si-circ_0000520 was quantified via gRT-PCR. (C-D) CCK-8 assay
was employed to assess cell proliferation after hsa_circ_0000520 knockdown. (E-F) The transwell assay was employed to assess the capacity
of cell migration and invasion following hsa_circ_0000520 knockdown. (G-H) The flow cytometry assay and cloning experiment were
employed to assess cell apoptosis and clone formation following hsa_circ_0000520 knockdown. P < .05, "P < .01, P < .001.
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showed that after circ_0000520 inhibition, the number
of clones of both CRC cells was reduced compared to
controls (Figure 2H).

hsa_circ_0000520 Acts as a Sponge for miR-542-3p

The results demonstrated a decrease in the expres-
sion level of miR-542-3p within the tumor specimens
(Figure 3A), and a negative correlation was identified
betweenthelevels of miR-542-3pandhsa_circ_0000520
expression in the same tissues (Figure 3B). The expres-
sion levels of miR-542-3p within the CRC cell lines
were significantly reduced when contrasted with normal
colon epithelial cells (Figure 3C). The potential binding

site between hsa_circ_0000520 and miR-542-3p was
predicted by the starBase database (Figure 3D). In addi-
tion, the miR-542-3p mimic significantly decreased the
luciferase activity of WT-hsa_circ_0000520 (Figure 3E
and F).

miR-542-3p Inhibitors Partially Reverse the Effect
Induced by hsa_circ_0000520 Knockdown

Knockdown of circ-0000520 led to an upregulation
of miR-542-3p expression. This increase was partially
reversed by the addition of a miR-542-3p inhibitor
(Figure 4A). Additionally, miR-542-3p effectively coun-
tered the inhibitory effect of si-circ_0000520 on cell
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Figure 3. miR-542-3p is a target of hsa_circ_0000520. (A) The level of miR-542-3p in CRC tissues was detected by qRT-PCR. (B) The
expression of miR-542-3p and hsa_circ_0000520 in tumor tissues was negatively correlated. (C) The expression of miR-542-3p in CRC cell
lines was detected by gRT-PCR. (D) The sequence of the binding site between hsa_circ_0000520 and miR-542-3p was forecasted utilizing
starBase. (E-F) The specific interaction between hsa_circ_0000520 and miR-542-3p was investigated using a dual luciferase reporter gene

assay. ‘P <.01."P<.01,""P <.001.
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viability (Figure 4B and C). The inhibition of cellular inva-
sion and migration that was noticed after the decrease
in hsa_circ_0000520 expression was lessened when miR-
542-3p inhibitors were applied (Figure 4D and E). At the
same time, miR-542-3p was able to reverse the elevated
rate of apoptosis and reduced number of clone formation
induced by si-circ_0000520 (Figure 4F and G).

GO and KEGG Enrichment Analyses

The GSE128435 dataset was sourced from the GEO
repository. In this dataset, there were 1944 differentially
filtered mRNAs; the list encompassed 1026 genes that
were overexpressed and 918 genes that were under-
expressed. Simultaneously, an exploration of the miR-
542-3p target mMRNAs was conducted via the starBase
repository. The mRNA data from GSE128435, as well as
that retrieved from the starBase database, were subse-
quently depicted using a Venn diagram for visualization
(Figure 5A). Subsequently, we performed GO and KEGG
analyses on the common mRNAs. The GO functions
revealed that the biological processes are primarily associ-
ated with the regulation of cellular morphogenesis, posi-
tive regulation of neuron differentiation, and response to
oxidative stress (Figure 5B). The key cellular components
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mainly include the RNA polymerase Il transcription regu-
lator complex, synaptic vesicle, and transport vesicle
(Figure 5C). The primary molecular functions encom-
passed are protein C-terminus binding, hormone recep-
tor binding, and Ras GTPase binding (Figure 5D). Upon
KEGG analysis, it was discovered that the key pathways
implicated comprised the neurotrophin signaling pathway,
cell cycle, cellular senescence, and human papillomavirus
infection (Figure 5E).

miR-542-3p Regulates the Expression of MYH9

MYH9 expression was upregulated in CRC tissues
(Figure 6A) and correlated positively with circ_0000520
(Figure 6B) and negatively with miR-542-3p (Figure 6C).
Furthermore, MYH9 expression was upregulated in CRC
cell lines (Figure 6D). A substantial decrease in luciferase
activity was detected in cells treated with miR-542-3p
and WT-MYH9 (Figure 6 E-G).

DISCUSSION

Various investigations have revealed that the levels of
circRNAs exhibit altered expression within CRC. For
instance, the analysis by Tian and colleagues'® led to the
identification of 13 198 differentially expressed circRNAs
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Figure 4. miR-542-3p inhibitor partially counteracts the effects of si-circ_0000520 on cellular function. (A) miR-542-3p level was quantified
via qRT-PCR. (B-C) Cell proliferation was assessed using the CCK-8 assay. (D-E) The migration and invasion capability of cells was assessed
by the transwell assay. (F-G) The flow cytometry assay and cloning experiment were employed to assess cell apoptosis and clone formation.
"P<.01,7P <.001 vs. si-NC group; #P < .05, ##P < .01 vs. si-circ_0000520+inhibitor —negative control (NC)group.
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Figure 5. GO and KEGG enrichment analyses of CRC-associated mRNAs. (A) The target genes were identified using the starBase database
and GEO database. (B-D) The overlapping genes were analyzed by GO analysis. (E) KEGG enrichment analysis was performed for overlapping

genes.

(DECs), which consisted of 6697 that were upregulated
and 6501 that were downregulated.

Circular RNAs play crucial roles in the processes of tumor
formation, recurrence, and the development of multi-
drug resistance through a variety of mechanisms.'”® The
upregulation of circRNA_0001666 is linked to a better
clinical prognosis for patients suffering from CRC.?2 The
tumor-suppressive function of circRHOBTBS is achieved
through its secretion via exosomes, which contributes to
the maintenance of CRC cell viability.?® This study indi-
cated that the level of hsa_circ_0000520 is increased
in CRC tissues and cells, which is consistent with pre-
vious research.'®'7 In addition, increased expression of
hsa_circ_0000520 in tumor specimens was significantly
correlated with the clinical characteristics of the patients.
This evidence indicated that hsa_circ_0000520 exhib-
ited a strong correlation with the pathological condition

of patients with CRC. Additionally, the high level of hsa_
circ_0000520 was associated with reduced overall sur-
vival and DFS rates, indicating that this circRNA was a
factor for poor outcomes in patients. The reduction of
hsa_circ_0000520 expression suppressed the prolifera-
tion, migration, and invasive capabilities of cells, thus par-
ticipating in the disease progression of CRC.

Increasingly, research indicates that circRNAs function
as miRNA sponges.?* In our investigation, we adopted
a combined approach of bioinformatics predictions to
identify miR-542-3p as a candidate for subsequent
research. miR-542-3p in serum functions as a biomarker
for osteosarcoma.?’” miR-542-3p exerts its influence
on cellular proliferation control mechanisms in esopha-
geal cancer.?® The study revealed that miR-542-3p
restrained the proliferation and migration of CRC cells.?®
Our research identified a decrease in miR-542-3p levels
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Figure 6. MYH9 is a target gene of miR-542-3p. (A) The level of MYH9 in CRC tissues was detected by gRT-PCR. (B) The expression of MYH9
and hsa_circ_0000520 in tumor tissues was positively correlated. (C) The expression of MYH9 and miR-542-3p in tumor tissues was
negatively correlated. (D) The expression of MYH9 in CRC cell lines was detected by gRT-PCR. (E) The sequence of the binding site between
MYH9 and miR-542-3p was forecasted utilizing starBase. (F-G) The specific interaction between MYH9 and miR-542-3p was investigated

using a dual luciferase reporter gene assay. "P < .01. P < .01, P < .001.

within CRC cell lines, following the same trend as in this
study.?® Additionally, hsa_circ_0000520 acted as a miR-
542-3p binding sponge in CRC cells. The findings implied
that hsa_circ_0000520 exerted its influence on cellular
processes by modulating miR-542-3p and was conse-
quently implicated in the progression of CRC.

Bioinformatics methods were used to predict the path-
ways by which mRNA might be involved in CRC. The
pivotal signaling pathways identified included the neuro-
trophin signaling pathway, cell cycle, cellular senescence,
and human papillomavirus infection. Multiple studies
have reported that genes influence the progression of
CRC by influencing the cell cycle, such as Diversin, which
augments the proliferative potential of CRC cells through
the modulation of cell cycle proteins.®® RYBP facilitates
a better prognosis in CRC by controlling the cell cycle.®'
Additional research has revealed that the phenomenon of
cellular senescence may contribute to the onset and pro-
gression of CRC, suggesting it as a potential therapeutic
focus for combatting the illness.®? Cellular senescence of

CRC cells induced by type 2 diabetes can promote tumor
progression.®® Based on a comprehensive analysis, an ele-
vated risk of CRC is observed in individuals with a positive
result for human papillomavirus infection.3*

The contractile protein known as MYH9, which is classi-
fied as non-muscle myosin lIA, functions as an actin-bind-
ing protein, has a significant impact on promoting tumor
development, and is strongly associated with a negative
outcome for patients suffering from CRC.%¢ In the present
investigation, to explore the effector molecules of miR-
542-3p, an exploration of the starBase database revealed
that MYH9 is a gene targeted by miR-542-3p. The data
showed that MYH9 binds specifically to miR-542-3p.
This provides stronger evidence that circ_0000520 is
involved in the molecular mechanisms of CRC.

Overall, this study provided an important basis for the
clinical application of hsa_circ_0000520 in CRC and sug-
gested that hsa_circ_0000520 may be used as a prognos-
tic marker for CRC.
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Limitations

However, the analysis and conclusions drawn from our
study do have some inherent limitations. The results of
in vivo and in vitro experiments may differ due to the
tumor microenvironment and other reasons. Therefore,
it is necessary to perform in vivo experiments to provide
a more complete basis for the conclusions of this study.
Our investigation has shown that hsa_circ_0000520
facilitated the progression of tumors by modulating the
expression of miR-542-3p; however, there may be other
miRNAs interacting with hsa_circ_0000520 in CRC.
Moreover, hsa_circ_0000520 might exert its influence on
CRC via additional mechanisms. Consequently, additional
research is essential to fully grasp the implications of hsa_
circ_0000520 in the emergence of CRC.

CONCLUSION

Levels of hsa_circ_0000520 were markedly elevated in
CRC cells and patient tumor tissues, and this upregula-
tion was linked to an unfavorable patient survival rate.
hsa_circ_0000520 regulates CRC cell function through
the miR-542-3p/MYH9 axis, thereby enhancing the
aggressiveness of the disease. circRNA_hsa_circ_000
0520 emerges as a prospective strategy for the manage-
ment of CRC cases.
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