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Purpose: Circular RNAs are novel endogenous RNAs, which are considered to play a role
in tumorigenesis. Nevertheless, the role as well as clinical diagnostic value of most circular
RNAs in colorectal cancer are still unclear.

Materials and Methods: We investigated the circular RNA microarray containing expression
profiles in samples of colorectal cancer patients by bioinformatics. The consequence indicated
that hsa_circ 0043278 was strongly downregulated. We then measured the expression level of
hsa_circ_0043278 in tissue samples of colorectal cancer by quantitative real-time polymerase
chain reaction. Besides, we also explored the expression condition of the circular RNA in
colorectal cancer cell lines including HCT116, SW620, and SW480. Cell counting kit-8, colony
formation, and transwell assays, as well as flow cytometry, were applied to detect changes in cell
proliferation, migration, apoptosis, and cell cycle progression.

Results: We discovered that circular RNA hsa circ 0043278 was significantly downregu-
lated in tumor samples (P < 0.0001) as well as cell lines (P < 0.05). The value of the area
under the receiver operating characteristic curve was 0.71, with a sensitivity of 0.72 and
specificity of 0.70 (P = 0.0006). Moreover, we found that overexpression of hsa -
circ_0043278 suppressed proliferation and migratory abilities while promoting apoptosis in
colorectal cancer cells.

Conclusion: Our findings revealed that hsa circ 0043278 inhibited the tumorigenesis of
colorectal cancer and could be a potential biomarker for colorectal cancer diagnosis. Besides,
it hopes to become a target for treatment.
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Introduction
Colorectal cancer (CRC) is a common type of malignant tumor of the digestive
tract. It is the third most common cancer worldwide with 1.48 million people
worldwide suffering from CRC, accounting for 9% of new cases in men and 8%
in women.! The global mortality rate of CRC ranks second among malignant
tumors.” The treatment of CRC is mainly surgery combined with radiotherapy,
chemotherapy, targeted therapy, and/or immunotherapy. The 5-year and 10-year
relative survival rates of CRC patients are 65% and 58%, respectively. If cancer
in situ is diagnosed, the 5-year survival rate can reach 90%. However, when the
tumor cells spread and metastasize, the 5-year survival rate drops to 11.7%.* Hence,
early diagnosis and treatment are essential.

Circular RNAs (circRNAs) are ubiquitous endogenous RNAs with a closed-loop
structure composed of about 30—50 phosphodiester bonds.* CircRNAs were first
discovered in plant viruses by Sanger et al in 1976 and were regarded as by-
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products of incorrect splicing.>® Recently, circRNAs are
found to be ubiquitous in various organisms. Salzman et al
found that approximately 5.8-23% of human transcribed
genes produced circRNAs.” Compared with linear
mRNAs, circRNAs are more resistant to the hydrolysis
by exonucleases due to their special covalent loop
structure.® It has been shown that circRNAs participate
in many important gene expression regulation processes.
They affect the occurrence and development of multiple
diseases by acting as sponges of microRNAs (miRNAs)
and proteins, transcriptional regulators, and translation

%19 Moreover, the

templates. relationship  between
circRNAs and tumors has received increasing attention,
and circRNAs are now considered to be important biomar-
kers for tumor diagnosis and potential therapeutic
targets.'' Recent studies have shown that circRNAs parti-
cipate in the occurrence and development of CRC by
influencing the proliferation, metastasis, and invasive cap-
abilities of tumor cells.'*™"*

Here, we performed bioinformatic analysis of the data-
set GSE126094 acquired from the Gene Expression
Omnibus (GEO) database and focused on the 250-

nucleotide-long circRNA hsa circ 0043278, which is

GSE126094/GPL19978 selected samples
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Figure | Microarray assay result of GSE126094.

located at chr17:35797838-35800763 in the 74DA2A
gene.' The circRNA has 39 isoforms formed from back-
splicing of TADA2A gene exons, with an alternative ID of
hsa circTADA2A 011. We explored the expression condi-
tion of the circRNA within 43 paired samples and its diag-
nostic potential for CRC. Furthermore, we explored the
function of the circRNA in HCT116 and SW620 cell lines.

Materials and Methods

Patients and Samples

Totally, 43 paired CRC tissue samples were acquired from
the Gastrointestinal Surgery Department of The Affiliated
Hospital of Medical School of Ningbo University (Ningbo,
China). All patients received surgery between July 2014 to
August 2015 without receiving chemotherapy or radio-
therapy. The tissues were stored in RNA preservation
solution (Cwbiotech, Beijing, China) at the temperature
of =80 °C. The TNM classification of the CRC tissues
was identified following the American Joint Committee on
Cancer guidelines. All the CRC patients signed the
informed consent and agreed to participate in the study.
This study was approved by the Human Research Ethical
Committee of The Affiliated Hospital of Medical School
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Notes: (A) The total expression level of circRNAs after normalization. (B) The heatmap of differentially expressed circRNAs. (C) The expression level of hsa_-
circ_0043278 in samples from GSEI126094. The expression level of hsa_circ_0043278 was decreased in tumor samples.
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of Ningbo University. The collection of tissue samples and
clinical data of subjects follows the Declaration of
Helsinki.

Microarray Assay

To investigate CRC-related circRNAs, dataset GSE126094
that contained circRNA expression levels in 10 CRC
patients was downloaded from the GEO database. The
expression profiles were normalized and analyzed using
R 3.6.2 software. The Bioconductor package “limma” was
applied to filter differentially expressed circRNAs.'¢

Cell Culture

Human kidney 293T cells and human normal colonic
epithelial cell line NCM460 as well as CRC cell lines
(HCT116, SW620, and SW480) were purchased from the
Shanghai Institute of Biochemistry and Cell Biology
(Chinese Academy of Sciences, Shanghai, China). 293T,
NCM460 and HCT116 cell lines were cultured in Roswell
Park Memorial Institute 1640 medium (Corning, Manassas,
VA, USA) supplemented with 10% fetal bovine serum (Pan
Biotech, Aidenbach, Germany), 50 units/mL penicillin, and
50 pg/mL streptomycin (Gibco, Carlsbad, CA). SW620 and
SW480 cell lines were cultured in Leibovitz’s L-15 medium
(Gibco) supplemented with 10% fetal bovine serum (Pan
Biotech), 50 units/mL penicillin, and 50 pg/mL streptomy-
cin (Gibco). The cell lines were incubated at 37 °C in the
atmosphere of 95% air and 5% CO,.

Total RNA Extraction and Reverse

Transcription

Total RNA from CRC tissues and cell lines was extracted
by TRIzol reagent (Invitrogen, Carlsbad, CA, USA) with
the instruction manual. The extracted RNA was then con-
cDNA using the
Transcription System (Promega Corporation, Fitchburg,
WI, USA).

verted into GoScript Reverse

Quantitative Real-Time Polymerase Chain
Reaction (QRT-PCR) Assay

To detect the relative expression level of circRNA hsa_-
circ_ 0043278, qRT-PCR was performed using GoTaq
gqPCR Master Mix (Promega) by applying a Stratagene
MX3005P gPCR System (Agilent Technologies, Santa
Clara, CA, USA). Glyceraldehyde-3-phosphate dehydro-
genase mRNA was used as internal control. The forward
primer for detecting hsa circ 0043278 for qRT-PCR was

5'-AGCCATTCCATTTCACTACTTCA-3', with 5'-TCC
TGCCAATTTCCAAAGCC-3' as the reverse primer. ACq
values were calculated to reflect the expression of
hsa_circ_0043278.

Cell Transfection

The hsa_circ_0043278 overexpression plasmid and GV486
vector (GeneChem, Shanghai, China) were used to upregulate
the circRNA. The small interfering RNAs (siRNAs) and the
hsa_circ 0043278
(GenePharma, Shanghai, China) were designed and synthe-

corresponding negative control for

sized to knock down the expression. Lipofectamine 2000
(Invitrogen) along with Opti-MEM 1 Reduced Serum
Medium (Invitrogen) were applied to transfect the plasmid
and siRNAs into the cells according to the instruction manual.

Colony Formation Assay

Transfected cells were seeded in 6-well plates at a density
of 1.0 x 10° cells per well and incubated for 14 days. After
that, each well was washed with phosphate-buffered saline
(PBS). Next, 1 mL of 4% paraformaldehyde was added
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Figure 2 Sanger sequencing result of hsa_circ_0043278.

Notes: (A) Sanger sequencing result of hsa_circ_0043278. The arrow shows the
back-splicing junction. (B) Electrophoresis result of the amplified product with
divergent primers. The size of amplified product was |15 bp. (C) The illustration
of hsa_circ_0043278 with convergent primers. Hsa_circ_0043278 is from exon 5
and exon 6 of TADA2A with the size of 250 bp. The forward primer contains a
sequence of splice sites.
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Figure 3 The expression level of hsa_circ_0043278 in colorectal cancer tissues and cell lines.

Notes: (A) The expression level of hsa_circ_0043278 in 43 paired colorectal cancer tissues and corresponding adjacent normal tissues. (B) The expression level of
hsa_circ_0043278 in colorectal cancer cell lines (HCT116, SW620, and SW480) compared with normal colonic epithelial cell lines NCM460. Hsa_circ_0043278 was
downregulated in colorectal cancer cell lines. (C) The ROC curve. The area under the curve was 0.71 (P = 0.0006). All the data are presented as mean * SD of 3
independent experiments. Asterisks indicate P-values that are significant (*P < 0.05, **P < 0.01, ****P < 0.0001).

Abbreviations: Cq, cycle quantification; GAPDH, glyceraldehyde-3-phosphate dehydrogenase; ROC, receiver operating characteristic; AUC, area under the curve.

into each well for cell fixation. After 30 min of incubation,
paraformaldehyde was removed and 1 mL of 1% crystal
violet solution in 10% ethanol was added to stain the
colonies. Following staining for 30 min, the colonies
were washed with PBS and counted manually.

Cell Counting Kit-8 (CCK-8) Assay

Cell Counting Kit-8 (Dojindo, Tokyo, Japan) was applied to
determine cell proliferation levels. Transfected cells at
a density of 5.0 x 10° cells per well were seeded in a 96-
well plate and then incubated for 24, 48, 72, or 96 hours.
CCK-8 reagent was applied according to the instruction man-
ual. The proliferation levels were determined by measuring
the absorbance at 450 nm using a SpectraMax M5 Microplate
Reader (Molecular Devices, Sunnyvale, CA, USA).

Cell Cycle and Apoptosis Assay

Transfected cells were harvested using 0.25% trypsin-
EDTA (Gibco). Then, 70% ethanol was used to fix the
harvested cells overnight at the temperature of —20 °C.
After fixation, pre-cooled PBS was applied to wash the

cells twice. After that, 1 mL of the PI/RNase Staining
Buffer (Multi Sciences, Hangzhou, China) was added to
stain the cells, which were then resuspended. After 30 min
of incubation in the dark, the cells were detected by
a FACS Calibur flow cytometer (Becton Dickinson Co.,
Franklin Lakes, NJ, USA) for cell cycle analysis.

To analyze the extent of apoptosis in the transfected
an Annexin V-FITC/PI Apoptosis Kit (Multi
Sciences) was used following the instruction manual.
A FACS Calibur flow cytometer (Becton Dickinson Co.)
was also applied to detect the apoptosis cells.

cells,

Transwell Assay

Firstly, PBS was used to wash transfected cells, which were
then resuspended in serum-free medium. A 750 pL aliquot
of the medium with 20% fetal bovine serum was added to
the lower chamber. Then, the cells with 200 pL of serum-
free medium was added to the upper chamber at a density of
4x10* per well. Next, after incubation at 37 °C in the atmo-
sphere of 95% air and 5% CO, for 48 h, the cells passed
through the membrane of the upper chamber, which could be
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stained with crystal violet and observed using a CKCG3
inverted microscope (Olympus, Tokyo, Japan).

Dual-Luciferase Reporter Assay
The dual-luciferase
circ_0043278
(GenePharma) were co-transfected with miRNA mimics

reporter plasmid with hsa -

wild-type and mutant  sequence
and the corresponding negative control (GenePharma)
respectively into 293T cells. The dual-luciferase reporter
assay system (Promega) and a SpectraMax M5 Microplate
Reader (Molecular Devices) were applied to detect the

relative luciferase activity.

Statistical Analysis

SPSS 20.0 software (SPSS Inc., Chicago, IL, USA) was
applied to perform statistical analysis. The significance of
differences between paired groups was evaluated by the
Student’s ¢-test. The correlation between clinicopathological
factors and hsa circ_0043278 expression level was evalu-
ated by using the chi-squared test. To estimate the diagnostic
value of hsa_circ 0043278, the receiver operating character-
istic (ROC) curve was analyzed and the area under the curve
(AUC) value was calculated. The graphs were plotted by
using GraphPad Prism 8 (GraphPad Software Inc., La Jolla,
CA, USA).

Results

Microarray Assay

All expression profiles of the 10 CRC samples from the
GSE126094 dataset were normalized for further investiga-
tion. In total, 291 differentially expressed circRNAs were
identified, including 129 downregulated and 162 upregulated
circRNAs. Among the differentially expressed circRNAs,
hsa circ_0043278 was particularly strongly downregulated
in the 10 CRC samples. Thus, we explored the functions of
hsa_circ_0043278 in CRC (Figure 1).

Hsa_circ_0043278 is Downregulated in
CRC Tissues and Cell Lines

To explore the expression level of hsa circ 0043278 in
CRC tissues, tissue samples from 43 CRC patients
were involved. The product of qRT-PCR was analyzed
by Sanger sequencing and was found to be consistent
with the sequence from circBase (Figure 2).!7
Consistent with the result of microarray assay, hsa -
circ_ 0043278 was expressed at a significantly lower
in CRC tissues that in

level compared with

corresponding adjacent normal tissues (P < 0.0001)
(Figure 3A). Then, we performed qRT-PCR in three
CRC cell lines (HCT116, SW620, and SW480) and in
the normal colon epithelial cell line NCM460. As in
the case with CRC tissues, hsa circ 0043278 was also

Table | The Association Between Hsa_circ_0043278 and
Clinicopathological Factors in CRC Patients
Characteristics No of | High (%) | Low (%) | P-value
Cases

All cases 43 2| (48.84) | 22 (51.16)

Gender 0.2169
Male 24 13 (30.23) | 11 (25.58)
Female 19 6 (13.95) 13 (30.23)

Age (years) 0.7433
<60 13 5(11.63) 8 (18.60)
>60 30 14 (32.56) | 16 (37.21)

CEA >0.9999
Positive 14 6 (13.95) 8 (18.60)
Negative 29 13 (30.23) | 16 (37.21)

CAI19-9 0.1327
Positive 17 5 (11.63) 12 (27.91)
Negative 26 14 (32.56) | 12 (27.91)

Differentiation 0.4947
Poor 1l 6 (13.95) 5(11.63)
Moderate 32 13 (30.23) | 19 (44.19)

Invasion 0.364
T2 and T3 22 8 (18.60) 14 (32.56)
T4 21 Il (25.58) | 10 (23.26)

Lymphatic metastasis 0.5419
NO 27 13 (30.23) | 14 (32.56)
NI and N2 16 6 (13.95) 10 (23.26)

Distal metastasis 0.0723
MO 37 14 (32.56) | 23 (53.49)
MI 6 5(11.63) 1 (2.33)

Clinical stage 0.7724
| 1l 6 (13.95) 5(11.63)
2 16 8 (18.60) 8 (18.60)
3 and 4 16 10 (23.26) | 6 (13.95)

Tumor size (cm) 0.0329
<5 21 13 (30.23) | 8 (18.80)
>5 22 6 (13.95) 16 (37.21)

Location 0.2169
Colon 24 13 (30.23) | 11 (25.58)
Rectum 19 6 (13.95) 13 (30.23)

Abbreviations: CRC, colorectal cancer; CEA, carcinoembryonic antigen; CA19-9,
carbohydrate antigen 19-9.
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downregulated in CRC cell lines (P = 0.0088, 0.0036,
and 0.0463 for HCT116, SW620, and SW480 lines,
respectively) (Figure 3B).

Correlation Between Hsa circ_0043278
and Clinicopathological Factors in CRC

Patients

To investigate the association between hsa_circ_ 0043278
and clinicopathological factors in CRC patients, data
about sex, age, tumor differentiation stage, tumor loca-
tion, tumor size, invasiveness, lymph node metastases,
distant metastases, clinical stage, as well as carcinoem-
bryonic antigen and carbohydrate antigen 19-9 levels of
CRC patients were retrieved and analyzed. The results
suggested that the expression level of hsa circ 0043278
in CRC tissues was related to tumor size (P = 0.0329),
which provided the direction for subsequent cell experi-
ments (Table 1).

Diagnostic Value of Hsa_circ_0043278
We plotted the ROC curve of hsa circ 0043278. The
specificity and sensitivity were calculated to assess the

>
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Figure 4 Hsa_circ_0043278 inhibits colorectal cancer cell proliferation.

circRNA as a diagnostic indicator. We found that the
AUC was 0.71 (P = 0.0006) with the sensitivity of 0.72
and the specificity of 0.70 (Figure 3C). Therefore,
hsa circ 0043278 might have a diagnostic value
in CRC.

Hsa circ_0043278 Inhibits CRC Cell

Proliferation

We transfected the hsa circ 0043278 overexpression plasmid
into HCT116 and SW620 cells. The blank vector GV486 was
also transfected as negative control (Figure 4A Left). The
CCK-8 and colony formation assays showed that hsa -
circ_0043278 overexpression significantly inhibited prolifera-
tion (Figure 4C) and reduced the numbers of CRC cell
colonies compared to those in the negative control groups
(Figure 4E). Meanwhile, when hsa circ 0043278 siRNA
was transfected into CRC cells (Figure 4A Right), the resulting
hsa circ 0043278  inhibition
(Figure 4D) and increased the number of CRC cell colonies

promoted  proliferation
(Figure 4F) compared with those in the respective negative
control groups. The relative expression level of TADA2A4 in
transfected cells was not statistically significant compared

Vector hsa_circ_0043278

-

HCT116

B Vector
hsa_circ_0043278

g 300
swezn é’m
© 100
SW620
HCT116 SW620
siRNA-NC SiRNA-1#
F g
/. RN
HCT116 .50 = - \
Em siRNA-NC = A
= SIRNA-1#
H
£
H
8
SW620

HCT116

SwWe20

Notes: (A) Left, the expression level of hsa_circ_0043278 after transfecting overexpression plasmid. Right, the expression level of hsa_circ_0043278 after transfecting small
interfering RNAs. (B) Left, the expression level of TADA2A after transfecting overexpression plasmid. Right, the expression level of TADA2A after transfecting small interfering
RNAs. (C and D) The result of cell counting kit-8 assay. (E and F) The result of colony formation assay. Hsa_circ_0043278 overexpression significantly inhibited
proliferation and reduced the numbers of CRC cell colonies compared to those in the negative control groups. Hsa_circ_0043278 inhibition promoted proliferation and
increased the number of CRC cell colonies. All the data are presented as mean * SD of three independent experiments. Asterisks indicate P-values that are significant (*P <
0.05, ¥*P < 0.01, *¥**P < 0.001, ****P < 0.0001). ns indicates P-values that are not significant.

Abbreviations: siRNA, small interfering RNA; NC, negative control.
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with those in the respective negative control groups
(Figure 4B).

Hsa_circ_0043278 Promotes CRC Cell
Apoptosis

To investigate the influences of hsa circ 0043278 on the
apoptosis in CRC, flow cytometry was performed. We found
that hsa circ 0043278 overexpression promoted apoptosis of
both HCT116 and SW620 cells (Figure 5A). Meanwhile, the
number of apoptotic cells was reduced by hsa circ 0043278
siRNA transfection (Figure 5B). Thus, we hypothesize that
hsa_circ 0043278 could promote CRC cell apoptosis.

Hsa circ_0043278 Affects CRC Cell
Cycle

Further, we explored whether hsa circ 0043278 could
affect CRC cell cycle. The cell cycle assay showed that
hsa circ_ 0043278 overexpression blocked HCT116 and
SW620 cells in the GO/G1 phase (Figure 6A), whereas

CRC cells were arrested in the S phase by hsa -
circ_0043278 inhibition (Figure 6B).
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Figure 5 Hsa_circ_0043278 promotes colorectal cancer cell apoptosis.

Hsa_circ_0043278 Inhibits CRC Cell
Migration

Transwell assay showed that the number of hsa -
circ_0043278 overexpressing HCT116 and SW620 cells
on the membrane of the chamber was decreased than that
in the negative control group (Figure 7A). More cells were
observed on the membrane in the groups transfected with
hsa circ 0043278 siRNA than in the respective negative
control groups (Figure 7B). Thus, these results indicated
that hsa circ 0043278 inhibited the migration ability of
CRC cells.

Hsa_circ_0043278 Sponges with
miR-192-3p

Bioinformatics was applied to predict the possible miRNAs
that could be sponged by hsa circ_0043278. According to the
result of prediction, a Venn diagram was plotted. From the
Venn diagram, we supposed that miR-192-3p might be the
most possible miRNA sponged by hsa_circ_ 0043278 (Figure
8A). To investigate whether hsa circ 0043278 could sponge
with miR-192-3p, we performed dual-luciferase reporter assay

SIRNA-NC SIRNA-1#
B ,
§ i
HCT116 % i
¢ i
SW620 % :

FLI-A ZFITC-A FLI-A FITC-A
20+ B siRNA-NC
< SIRNA-1#
< 154
g
- ek
2 10 — *
m -
S
Qo
g 5
<
0- T T
HCT116 SW620

Notes: (A) The apoptosis level of HCT116 and SW620 after transfecting overexpression plasmid. (B) The apoptosis level of HCT116 and SW620 after transfecting small
interfering RNAs. Hsa_circ_0043278 overexpression promoted apoptosis of both HCT | 16 and SW620 cells while hsa_circ_0043278 inhibition suppressed apoptosis of the
cells. All the data are presented as mean * SD of three independent experiments. Asterisks indicate P-values that are significant (*P < 0.05, ***P < 0.001, ****P < 0.0001).
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mean * SD of three independent experiments. Asterisks indicate P-values that are significant (**P < 0.01, ****P < 0.0001).
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Figure 8 Hsa_circ_0043278 sponges with miR-192-3p.
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Notes: (A) Left, the Venn diagram that suggests miR-192-3p could sponged by hsa_circ_0043278. Right, the sequence of predicted binding site. (B) Left, the wildtype and
mutant sequence of hsa_circ_0043278. Right, the relative luciferase activity of 293T cells was significantly decreased in cells transfected with hsa_circ_0043278 wildtype
sequence and miR-192-3p mimics than mutant sequence. All the data are presented as mean * SD of three independent experiments. Asterisks indicate P-values that are

significant (**P < 0.01). ns indicates P-values that are not significant.
Abbreviations: WT, wildtype; MUT, mutant.

in 293T cells. The relative luciferase activity of 293T cells was
significantly decreased in cells transfected with hsa -
circ 0043278 wildtype sequence and miR-192-3p mimics
than mutant sequence (Figure 8B).

Discussion

Thanks to the next-generation sequencing, circRNAs have
been found to be involved in a variety of cellular pro-
cesses. Although they are usually considered as non-

coding RNAs, circRNAs are reported to be capable of
serving as translation templates.'® A number of studies
have found that circRNAs are closely implicated in many
diseases, especially cancer.'” For instance, Zhang et al
that hsa circRNA 102002 promoted the

epithelial-mesenchymal transition and cell migration in

discovered

papillary thyroid cancer via the miR-488-3p/HAS2
axis.”’ Chen et al found that CircZFR promoted breast
cancer progression through the miR-578/HIF1A axis.”'
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Hong et al demonstrated that circ-CPA4 facilitated tumor-
igenesis through the miRNA let-7/PD-L1 axis in non-
small cell lung cancer.”

Several circRNAs have been associated with CRC
progression. Jing et al discovered that hsa circ 0044556
was upregulated in CRC tissues, where it stimulated the
proliferation, migration, and invasiveness of CRC cells.”®
Wang et al discovered that hsa circ 0128846 promoted
tumorigenesis by inactivating Hippo/YAP signaling in
CRC.** Chaudhary et al demonstrated that circ-MDM2,
which was from the MDM?2 locus and identified as DNA
damage-regulated circRNA, could inhabit the expression
level of p53 and regulate the cell cycle to promote tumor-
igenesis in CRC.?*> Here, we identified hsa_circ 0043278
as a suppressor in CRC, with a significantly low expres-
sion level in tissues samples and cell lines. In addition, we
demonstrated that hsa circ_0043278 inhibited the prolif-
eration and migration of HCT116 and SW620 cells while
promoting apoptosis. These findings suggest that hsa -
circ_0043278 could serve as a potential biomarker for
CRC prognosis and be a promising treatment target.

CircRNAs are involved in miRNA sponging that dere-
presses the translation of miRNA target genes. We hypothe-
sized that hsa circ 0043278 might also sponge miRNAs to
inhibit CRC progression. Thus, we used bioinformatics soft-
ware to predict the possible miRNAs that could be sponged
by hsa_circ_0043278. The most likely candidate, miR-192-
3p, has been reported to be associated with CRC, especially
with 7P53 and KRAS mutations and microsatellite stability.
Besides, studies found that miR-192-3p was significantly
associated with survival in CRC patients.'* Therefore, we
hypothesize that hsa circ_0043278 inhibits tumorigenesis by
sponging miR-192-3p in CRC. Furthermore, we performed
dual-luciferase reporter assay to prove this hypothesis.

Conclusion

In conclusion, our study indicates that hsa_circ 0043278
inhibits the proliferation and migration of CRC cells while
promoting apoptosis by sponging miR-192-3p, but its
expression is downregulated in CRC. Furthermore, the
result of our study proposes that hsa circ 0043278 could
become a potential molecular marker for CRC diagnosis
and a target for novel CRC treatments.
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