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Abstract: Colon cancer represents a significant malignancy within the gastrointestinal tract, responsible for the an-
nual loss of tens of thousands of lives globally. Circular RNA_0075829 (circ_0075829) is known to be dysregulated
in various cancers and plays a role in cancer progression. However, its specific function in colon cancer remains
largely unexplored. This study aimed to elucidate the function and underlying mechanisms of circ_0075829 in
colon cancer through a series of in vitro assays, including cell counting kit-8, flow cytometry, transwell, tube forma-
tion, RNA pull-down, dual-luciferase reporter, and western blotting. Additionally, the role of circ_0075829 role in
colon cancer was investigated in tumor-bearing mice using immunohistochemistry assays. The findings revealed
that circ_0075829 was upregulated in colon cancer and was positively associated with adverse clinical features
and poor prognosis in patients. Silencing circ_0075829 resulted in decreased colon cancer cell viability, tube for-
mation, cell invasion, and expression levels of N-cadherin and vascular endothelial growth factor A (VEGFA), while
promoting apoptosis and E-cadherin expression. Circ_0075829 acted as a molecular sponge for microRNA-576-3p
(miR-576-3p), thereby upregulating the expression of POU class 5 homeobox 1B (POU5SF1B) in colon cancer cells.
The inhibitory effects of sh-circ_0075829 on the proliferation, invasion, and angiogenesis of colon cancer cells
were negated upon miR-576-3p knockdown or POUSF1B overexpression. In vivo, experiments demonstrate that
circ_0075829 silencing leads to a reduction in tumor size and weight. Furthermore, circ_0075829 knockdown
results in increased levels of miR-576-3p and E-cadherin, while decreasing the levels of POU5F1B, N-cadherin, and
VEGFA in tumor-bearing mice. Collectively, circ_0075829 promotes proliferation, invasion, and angiogenesis, while
inhibiting apoptosis in colon cancer by modulating POU5F1B levels through miR-576-3p sponging.
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Introduction cancer diagnosis in 2022 [3]. Despite the
implementation of various treatment modali-

Colon cancer, a malignancy of the large intes- ties, including colectomy, chemotherapy, radio-

tine or rectum, affects individuals of both gen-
ders across various age groups [1]. Its occur-
rence is attributed to genetic mutations and
environmental factors, including age, dietary
habits, obesity, smoking, and physical inactivity
[4]. Annually, tens of thousands of cases and
deaths are reported globally. In the United
States, colon cancer is projected to rank third
in cancer-related deaths and diagnoses for
both sexes in 2024 [2]. Colon cancer is the
fourth leading cause of cancer-related mortali-
ty in China and is the second most common

therapy, and immunotherapy [4], patients are
often diagnosed at an advanced stage when
tumor dissemination has already occurred, pri-
marily due to the lack of effective diagnostic
strategies. Projections for 2023 indicate that
patients with colon cancer face a 20% likeli-
hood of tumor recurrence and distant metasta-
sis, with over 50% of cases developing distant
metastasis within five years of initial diagnosis
[5]. Consequently, identifying viable targets for
the detection and management of colon cancer
is of urgent importance.
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Recent studies have highlighted the signifi-
cant role of circular RNAs (circRNAs) in colon
cancer, particularly through their interaction
with microRNAs (miRNAs). For example, circH-
IPK2 sequesters miR-373-3p, thereby inhibit-
ing proliferation and invasion by upregulating
the repulsive guidance molecule BMP co-recep-
tor A (RGMA) in colon cancer [6]. Circ_0101050
enhances the expression of maternal embry-
onic leucine zipper kinase (MELK) by acting as
a sponge for miR-140-3p, thereby promoting
cell proliferation and tumorigenesis, while also
inducing apoptosis in colon cancer cells [7].
Exons 7-8 of the CASC15 gene (chr6:22020567
to 22056919) give rise to circ_0075829, whi-
ch is upregulated in pancreatic cancer tissues
[8-10]. Silencing circ_0075829 inhibits cell pro-
liferation, mobility, and invasion via the miR-
1287-5p/lysosomal adaptor, MAPK and MTOR
activator 3 (LAMTOR3) axis in pancreatic can-
cer cells, and reduces tumorigenicity and me-
tastasis in tumor-bearing mice [10]. However,
the role and underlying mechanisms of circ_
0075829 in colon cancer remain unexplored.

Therefore, this study aims to investigate the
potential function and mechanism of circ_
0075829 in the progression of colon cancer.
We anticipate that our findings will provide a
theoretical foundation for the identification and
management of colon cancer.

Materials and methods

In silico analysis of circ_0075829 expression
in colon cancer

The expression profile of circ_0075829 in
colon cancer was analyzed using the GSE14-
2837 microarray dataset, which was obtained
from the Gene Expression Omnibus (GEO) da-
tabase. This dataset comprises five pairs of
colorectal cancer tissues and corresponding
non-cancerous tissues. The expression profile
of POU class 5 homeobox 1B (POU5F1B) in
colon cancer was analyzed using the GSE21-
510, GSE71187, GSE87211 microarray datas-
et, and TCGA_CRC database. The expression
level of circ_0075829 and POU5F1B was as-
sessed utilizing the LIMMA package in the R
programming language [11]. Additionally, the
relapse-free survival (RFS) of patients with CRC
was assessed by the kmplot website (http://
kmplot.com/) based on GSE106584 microar-
ray dataset.
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Tissue specimen

Colon cancer patients diagnosed and treated
at our hospital provided tissue samples, includ-
ing both cancerous tissues and adjacent nor-
mal control tissues (n=66). The normal tissues
were collected at a minimum distance of 5 cm
from the tumor sites. This study received app-
roval from the Ethics Committee of Renmin
Hospital of Wuhan University and was conduct-
ed in accordance with the principles outlined in
the Declaration of Helsinki. Written informed
consent was obtained from all participants.

Reverse transcription quantitative polymerase
chain reaction (RT-gPCR)

Total ribonucleic acid (RNA) was extracted from
the colon cancer tissues or cells using the
TRIzol reagent provided by Sangon Biotech
(Shanghai, China; B511311). Subsequently, re-
verse transcription (RT) assays were performed
using the kit from Sangon Biotech (B639252).
RT-gPCR was performed using the Bio-Rad
CFX Manager software (Bio-Rad Laboratories,
Inc., Hercules, CA, USA) in conjunction with the
2xSYBR Green mix (B110031, Sangon Biotech).
The expressions levels of circ_0075829 and
POU5F1B were quantified employing the 2-24¢T
method, with glyceraldehyde-3-phosphate de-
hydrogenase (GAPDH) serving as the reference
gene. The Bulge-Loop™ miRNA RT-gPCR Primer
(RiboBio Co., Ltd., Guangzhou, China) was uti-
lized to determine the expression of miR-576-
3p, using U6 as the internal control. Primer
sequences were listed in Table 1.

Cell culture

Colon cancer cell lines HCT116 (CL-0096),
LOVO (CL-0144), SW480 (CL-0223) and SW620
(CL-0225) were procured from Procell (Wuhan,
China), while the human colonic epithelial cell
line FHC (CRL-1831) was obtained from the
American Type Culture Collection (Manassas,
VA). The LOVO, HCT116, SW480, SW620, and
FHC cell lines were cultured in McCoy’s 5A
(PM150710, Procell), Ham’s F-12K (PM150910,
Procell), Leibovitz's L-15 (PM151010, Procell),
Leibovitz’'s L-15 and DMEM/F12 (PM150312,
Procell), respectively, supplemented with 10%
fetal bovine serum (FBS, 164210, Procell) at
37°C in a 5% carbon dioxide (CO,) atmosp-
here.
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Table 1. The primer sequences

Name Forward (5’-3’)

Reverse (5’-3)

circ_0075829 AAGAGAGCCAGCCAGGATCTG AGAAGGATGTTCAGTAGTAACCCAG
POU5F1B GTGTTCAGCCAAAAGACCATCT GGCCTGCATGAGGGTTTCT
GAPDH GGTGGTCTCCTCTGACTTCAACA GTTGCTGTAGCCAAATTCGTTGT
miR-576-3p CGCGAAGATGTGGAAAAATT AGTGCAGGGTCCGAGGTATT
ue CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT

Cell transfection

To modulate the expression levels of circ_
0075829, short-hairpin RNAs (shRNAs) specifi-
cally targeting circ_0075829 (designated as
sh-circ_0075829#1, #2 and #3), along with a
scrambled shRNA control (sh-NC), were synthe-
sized and supplied by GenePharma (Shanghai,
China). To enhance the expression of miR-576-
3p, @a miR-576-3p mimic and its corresponding
negative control (miR-NC) were also designed
and provided by GenePharma. Conversely, to
suppress miR-576-3p expression, an anti-miR-
576-3p and its respective negative control
(anti-NC) were utilized, also sourced from Ge-
nePharma. For the upregulation of POUSF1B,
its sequences were cloned into pcDNA vector
plasmids and transfected into HCT116 cells
using Lipofectamine 3000 (L3000001, Invitro-
gen, Carlsbad, CA, USA).

Cell counting kit-8 (CCK-8) test

HCT116 and SW480 cells were seeded at a
density of 5x103 cells per well in 96-well plates
and incubated in a humidified atmosphere con-
taining 5% CO, at 37°C. Subsequently, 10 ul
of CCK-8 reagents (CA1210, Solarbio, Beijing,
China) was added to each well, and the plates
were incubated at 37°C for an additional two
hours. Absorbance was measured at 450 nm
using a microplate reader from Thermo Fisher
Scientific (Waltham, Massachusetts, USA).

Flow cytometry

The apoptosis of HCT116 and SW480 cells
was analyzed using flow cytometry with the
Annexin V-FITC Apoptosis Detection Kit (CA10-
20, Solarbio). Transfected HCT116 and SW480
cells were collected and washed with pre-cold
phosphate-buffered saline (PBS, E607008,
Sangon Biotech). The cells were then resus-
pended in 1 mL of binding buffer and incubated
with the dye for five minutes in the absence of
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light. Apoptosis rates were evaluated using
BD CellQuest Pro software (version 5.1, BD
Biosciences, NJ, USA) following examination
witha FACScan flow cytometer (BD Biosciences).

Transwell assay

HCT116 and SW480 cells were resuspended
in McCoy’s 5A medium (for HCT116 cells) or
Leibovitz's L-15 medium (for SW480 cells) with-
out FBS and subsequently seeded into the
upper chamber of transwell plates at a density
of 5x10* cells per well. The 24-well transwell
plates, featuring an 8-uym pore size and coat-
ed with Matrigel (356234, Solarbio), were pro-
cured from Corning Company (3422, New York,
NY, USA). The lower chamber was supplement-
ed with medium containing 20% FBS. Following
a 24-hour incubation period at 37°C in a 5%
CO2 atmosphere, the Matrigel was removed.
Cells were fixed using 4% paraformaldehyde
(PO099, Beyotime, Shanghai, China) and stain-
ed with 0.1% crystal violet (C0121, Beyotime)
prior to imaging with an Olympus microscope
(Tokyo, Japan). Invasion cells were quantified in
five randomly selected fields.

Tube forming experiment

Following the culture of transfected HCT116
and SW480 cells, the supernatant was isolated
and incubated with human umbilical vein endo-
thelial cells (HUVECs, CO035C, Gibco, Rockville,
MD) under conditions of 5% CO, at 37°C. Sub-
sequently, 50 yL of supernatant, containing
Matrigel (M8371, Solarbio) diluted in a 1:1 ratio
with the supernatant, was dispensed into a
96-well plate. HUVECs at a concentration of
3x10°% cells/mL were subjected to a 4-hour
incubation at 37°C. Imaging was conducted
using an Olympus microscope, and tube forma-
tion was quantified utilizing Image) software
(version 2.02, National Institutes of Health,
USA).
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Dual-luciferase reporter assay

The interaction between circ_0075829 and
miR-576-3p was identified using the Circintera-
ctome database platform (https://circinterac-
tome.nia.nih.gov/), while the potential interac-
tion between miR-576-3p and POU5F1B was
predicted via the TargetScan database plat-
form (https://www.targetscan.org/vert_80/).
To construct luciferase reporter plasmids, wild-
type (WT) and mutant (MUT) sequences of
circ_0075829 or POU5SF1B were cloned into
the pGL3-Basic luciferase vector (Promega,
Madison, WI, USA). Subsequently, these WT or
MUT plasmids were co-transfected into HCT116
or SW480 cells with either miR-NC or miR-576-
3p mimic using Lipofectamine 3000. Following
a 48-hour transfection period, luciferase activ-
ity was measured using the Dual Luciferase
Reporter Gene Assay Kit (RG027, Beyotime).

RNA pull-down

The Pierce Magnetic RNA-Protein Pull-Down
Kit (Thermo Fisher) was utilized. Biotinylated
circ_0075829 probes were incubated with
magnetic beads at room temperature for two
hours. The mixtures were then incubated with
HCT116 or SW480 cells overnight at 4°C. qRT-
0gPCR was used to detect miR-576-3p following
the elution of the magnetic beads.

Fluorescence in situ hybridization (FISH)

The RNA FISH analysis was performed by us-
ing the Fluorescence in situ Hybridization Kit
(RO306, Beyotime). Transfected HCT116 cells
with a density of 1x10° cells/well were plated
in 12-well plates with cell crawlers (801008,
NEST, Wuxi, China). Following 24 h, cells were
fixed with 4% paraformaldehyde for 15 min at
room temperature. Then, cells were treated
based on the operation instruction. The probe
(20 pM, 1 uL/well) was denatured for 5 min at
73°C. After hybridization, cells were washed
and incubated with Mounting Medium, anti-
fading (with DAPI) (52110, Solarbio). Images
were captured using a fluorescence microscopy
(IX71, Olympus, Tokyo, Japan).

Western blotting

To quantify total protein contents, HCT116 and
SW480 cells were lysed using radio-immuno-
precipitation assay (RIPA) lysis buffer (RO010,
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Solarbio). Protein concentrations were deter-
mined utilizing the BCA Protein Assay Kit
(PC0O020, Solarbio). Subsequently, protein sam-
ples (20 pg) underwent electrophoresis via
10% sodium dodecyl sulfate-polyacrylamide
gel electrophoresis (SDS-PAGE) and were trans-
ferred onto polyvinylidene fluoride (PVDF) mem-
branes (IPVHOOO10, Millipore). The membranes
were incubated with primary antibodies speci-
fic to E-cadherin (1:10000, ab40772, Abcam,
Cambridge, UK), N-cadherin (1:1000, ab18203,
Abcam), vascular endothelial growth factor A
(VEGFA) (1:1000, ab46154, Abcam), POU5SF1B
(1:1000, ab230429, Abcam), and GAPDH
(1:2500, ab9485, Abcam) at 4°C overnight fol-
lowing blocking in a blocking solution (SW-
3015, Solarbio) at room temperature for one
hour. Subsequently, the membranes were in-
cubated with secondary antibodies (1:10000,
ab6721, Abcam) at room temperature for one
hour. Bands were visualized using the BeyoECL
Plus kit (POO18S, Beyotime), and the gray val-
ues were quantified using Image-ProPlus soft-
ware (Media Cybernetics, Inc., Rockville, MD,
USA).

In vivo experiment

Four-week-old BALB/c nude mice were obtained
from JK Biot (Nanjing, China) and housed in a
specifical pathogen-free (SPF) facility with con-
trolled temperature and a 12-hour light-dark
cycle. The mice were randomly assigned to two
groups, with six mice each in the sh-circ_
0075829 and sh-NC groups. For the subcuta-
neous injection, HCT116 cell suspension was
mixed with Matrigel (211362, NEST) at a ratio
of 1:1 at 4°C to prepare a final concentration of
5x1068 cells/mL, and then 200 pl of the cell mix-
tures were administered into the right flank of
the mice in the sh-circ_0075829 group based
on the previous study [12]. In contrast, the
sh-NC group received an equivalent number of
cell mixtures with sh-NC. Tumor volume was
measured weekly for four consecutive weeks
using the formula: volume = 0.5 x length x
width2. After five weeks, the mice were eutha-
nized by overexposure to isoflurane (R510-22,
RWD, Guangdong, China). Tumor tissues were
excised, weighed, and preserved for immuno-
histochemistry assays. All experimental proce-
dures were approved by the Animal Research
Ethics Committee of Renmin Hospital of Wuhan
University.

Am J Cancer Res 2026;16(6):2215-2231
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Immunohistochemistry

Following fixation in 4% paraformaldehyde, the
tumor tissues underwent dehydration using a
graded ethanol series. Subsequently, the tis-
sues were embedded in paraffin (YAOO11, So-
larbio) and sectioned into 5 uym slices. Antigen
retrieval was conducted using a sodium citrate
buffer (pH 6.0, PO081, Beyotime) for 15 min-
utes at 94°C. The sections were then blocked
with 1% bovine serum albumin (BSA, ST2249,
Beyotime) for one hour. This was followed by an
incubation at 4°C for one hour with primary
antibodies against POUSF1B (1:100, ab230-
429, Abcam), E-cadherin (1:100, ab231303,
Abcam), N-cadherin (1:100, ab18203, Abcam),
and VEGFA (1:50, ab51745, Abcam). The sec-
tions were subsequently treated for 30 minutes
at 37°C with horseradish peroxidase (HRP)-con-
jugated anti-rat 1gG antibody (ab6734, Abcam)
or HRP-conjugated anti-rabbit IgG antibody
(@ab288151, Abcam). Finally, the sections were
stained with hematoxylin (G1080, Solarbio) and
visualized using a light microscope (Olympus).

Terminal deoxynucleotidyl transferase deoxy-
uridine triphosphate (dUTP) nick end labeling
(TUNEL) experiments

The paraffin sections were subjected to a 30-
minute treatment at room temperature with
proteinase K (P9460, Solarbio) following depa-
raffinization with xylene and dehydration using
graded ethanol. Subsequently, the sections
were treated with 2% hydrogen peroxide (H,O,)
for 20 minutes at room temperature after being
rinsed three times with PBS. The sections were
then incubated for one hour at 37°C with TUNEL
reaction mixtures (C1090, Beyotime). Following
a 30-minute incubation at room temperature
with 500 uL of diaminobenzidine (DAB) (P0202,
Beyotime), the sections were further incubated
with 50 uL of Streptavidin-HRP (AO305, Beyo-
time). After counterstaining with hematoxylin
(C0107, Beyotime), images were captured using
an Olympus light microscope.

Statistical analysis

Data analysis was conducted using IBM SPSS
Statistics version 20.0 software (Armonk, New
York, USA), and results were expressed as
mean + standard deviation (SD). Statistical dif-
ferences were assessed using the Student’s
t-test for two groups or one-way analysis of vari-
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ance (ANOVA) followed by the Post Hoc Bon-
ferroni test among multiple groups. The repeat-
ed-measures ANOVA was used for comparisons
among multiple groups that include a time vari-
able. Overall survival (OS) was analyzed using
the Kaplan-Meier method, with differences as-
sessed via the log-rank test. The relationship
between circ_0075829 expression levels and
clinicopathological characteristics was exam-
ined using the chi-square test. Statistical sig-
nificance was established at P<0.05.

Results
Circ_0075829 was elevated in colon cancer

To investigate the role of circ_0075829 in
colon cancer, the expression level of circ_
0075829 was initially assessed in colon can-
cer. As demonstrated in Figure 1A and 1B, the
expression level of circ_0075829 was signifi-
cantly elevated in the colon cancer tissues
(P<0.01). Patients with colon cancer exhibiting
high levels of circ_0075829 had a shorter 0S
(P<0.05, Figure 1C), larger tumor sizes (P=
0.024, Table 2), increased lymph node metas-
tasis (P=0.013, Table 2), and a higher tumor-
node-metastasis (TNM) stage (P=0.046, Table
2) compared to these with low levels of circ_
0075829. No statistically significant differenc-
es in age (P=0.618) and gender (P=0.447) we-
re observed between the two groups, as pre-
sented in Table 2. Additionally, an elevated
level of circ_0075829 was detected in colon
cancer cell lines, HCT116, LOVO, SW480, and
SW620 cells (P<0.05, Figure 1D). Given the
higher levels of circ_0075829 in HCT116 and
SW480 cells compared to LOVO and SW620,
the former two cell lines were selected for sub-
sequent investigations. Collectively, the increa-
sed expression of circ_0075829 was associat-
ed with a poor prognosis in colon cancer pa-
tients.

Knockdown of circ_0075829 inhibited prolif-
eration, but fostered apoptosis of colon cancer
cells

To elucidate the role of circ_0075829 in the
progression of colon cancer, three shRNAs tar-
geting circ_0075829 (sh-circ_0075829#1, #2
and #3) were utilized to reduce the circ_
0075829 levels in HCT116 and SW480 cells.
All three shRNAs effectively decreased the
circ_0075829 levels in both cell lines (P<0.05,

Am J Cancer Res 2026;16(6):2215-2231
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Figure 1. Upregulation of circ_0075829 was associated with poor prognosis in colon cancer patients. (A) The ex-
pression level of circ_0075829 in colon tissues was assessed using data from the GSE142837 microarray dataset.
**P<0.01. (B) The expression level of circ_0075829 was measured by RT-gPCR in 66 pairs of colon cancer tissues
and adjacent normal control tissues. Data were expressed after being normalized with GAPDH. ***P<0.001. (C) A
cohort of sixty-six colon cancer patients was stratified into two groups based on circ_0075829 expression levels: a
low expression group (n=33) and a high expression group (n=33), using the median circ_0075829 expression value
depicted in (B) as the cut-off value. The OS of these groups was analyzed using Kaplan-Meier survival curves. (D)
The expression levels of circ_0075829 were quantified in colon cancer cell lines, namely HCT116, LOVO, SW480,
and SW620, using RT-gPCR. Data were expressed after being normalized with GAPDH. *P<0.05 and **P<0.01 vs.

FHC.

Table 2. Correlation between circ_0075829 expression and the
clinical pathological features of 66 colon cancer patients

circ_0075829 expression

Characteristic Cases - P-value
Low (n=33) High (n=33)

Age (years) 0.618
<50 28 15 13
>50 38 18 20

Gender 0.447
Female 25 11 14
Male 41 22 19

Tumor size 0.024~*
<5cm 39 24 15
>5cm 27 9 18

Lymph node metastasis 0.013*
Yes 36 13 23
No 30 20 10

TNM 0.046*
[+l 38 23 15
1 28 10 18

Note: A chi-square test was used for comparing groups between low and high
circ_0075829 expression. *P<0.05.

Figure 2A), with sh-circ_0075-
829#3 demonstrating superi-
or interference efficiency com-
pared to sh-circ_0075829#1
and #2. Consequently, sh-circ_
0075829#3 was selected for
subsequent assays and refer-
red to as sh-circ_0075829. No
significant difference in circ_
0075829 expression was fo-
und between the sh-NC group
and the control group (with-
out treatment) (P>0.05, Figure
2A). The transfection of sh-
circ_0075829 resulted in a
significant decrease in cell via-
bility while simultaneously in-
creasing the apoptosis rate in
both cell lines (P<0.01, Figure
2B-D). Totally, the silencing of
circ_0075829 inhibited prolif-
eration and promoted apopto-
sis in colon cancer cells.
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Figure 2. Interference with circ_0075829 suppressed proliferation, and increased apoptosis in colon cancer cells.
A. The efficiency of three shRNAs targeting circ_0075829 was evaluated via RT-qPCR. Data were expressed af-
ter being normalized with GAPDH. B. Cell viability of HCT116 and SW480 was assessed using CCK-8 assays. C
and D. Apoptosis rates in HCT116 and SW480 cells were measured by flow cytometry. *P<0.05, **P<0.01 and

**%%<(0.001 vs. sh-NC.

Downregulation of circ_0075829 impaired
the invasion and angiogenesis capabilities of
colon cancer cells

Specifically, interference with circ_0075829
led to a reduction in the number of invaded
cells and the level of N-cadherin, while increas-
ing the level of E-cadherin in HCT116 and
SWA480 cells (P<0.01, Figure 3A and 3C). Addi-
tionally, silencing circ_0075829 decreased the
relative tube formation of HUVECs and reduced
VEGFA expression in both cell lines (P<0.01,
Figure 3B and 3C). Altogether, these findings
indicate that the silencing of circ_0075829
suppressed the invasion and angiogenesis of
colon cancer cells.

Circ_0075829 targeted miR-576-3p

Considering that circRNAs typically function as
competing endogenouse RNAs (ceRNAs) by act-
ing as molecular sponges for miRNA, potential
mMiRNAs interactions were predicted using the
Circinteractome online platform. Complemen-
tary base pairings were identified between
circ_0075829 and miR-576-3p (Figure 4A). To
validate the interaction between circ_0075829
and miR-576-3p, miR-576-3p expression was
upregulated in HCT116 and SW480 cells thr-
ough transfection with miR-576-3p mimics (P<
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0.001, Figure 4B). Co-transfection with miR-
576-3p mimics and circ_0075829-WT, but not
circ_0075829-MUT, resulted in a significant
decrease in relative luciferase activity in both
cell lines (P<0.01, Figure 4C), suggesting a
direct binding between circ_0075829 and miR-
576-3p. Furthermore, RNA pull-down assays
demonstrated that biotinylated circ_0075829
probes enriched miR-576-3p more effectively
than NC probes in both cell lines (P<0.001,
Figure 4D). In addition, FISH results demon-
strated that miR-576-3p was expressed on the
cytoplasm, and knockdown of circ_0075829
had no effect on the subcellular localization of
miR-576-3p (Supplementary Figure 1). Collec-
tively, thesefindings indicate thatcirc_0075829
directly targeted miR-576-3p.

Circ_0075829 positively regulated the protein
level of POU5SF1B by targeting miR-576-3p

Complementary base pairings between miR-
576-3p and POU5SF1B were identified (Figure
5A). Consistently, dual-luciferase reporter as-
says confirmed the direct interaction between
miR-576-3p and POU5SF1B (P<0.01, Figure 5B
and 5C). Upregulation of miR-576-3p led to a
reduction in POUSF1B levels in both HCT116
and SW480 cells (P<0.01, Figure 5D), indicat-
ing an anticipated negative correlation between
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assays. Magnification: x200, Scale bar =100 um. C. The relative protein expression levels of E-cadherin, N-cadherin, and VEGFA were assessed via western blot
analysis. Data were expressed after being normalized with GAPDH. **P<0.01 vs. sh-NC.
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miR-576-3p and POU5SF1B. To further validate
the interaction among circ_0075829, miR-576-
3p, and POU5SF1B, the level of miR-576-3p was
reduced through the administration of anti-
miR-576-3p (P<0.01, Figure 5E). The silencing
of circ_0075829 led to a decrease in POU5F1B
expression in both cell lines, which was subse-
quently restored by treatment with anti-miR-
576-3p (P<0.01, Figure 5F). In addition, the
expression level of POUSF1B was significantly
elevated in the colon cancer tissues based on
the GSE21510, GSE71187, GSE87211 micro-
array dataset, and TCGA_CRC databases (P<
0.001, Supplementary Figure 2A). Patients with
colon cancer exhibiting high levels of POU5F1B
had a shorter RFS based on the GSE106584
microarray dataset (P<0.001, Supplementary
Figure 2B). Altogether, circ_0075829 was fo-
und to positively regulate the protein expres-
sion of POUSF1B by targeting miR-576-3p.

Circ_0075829 facilitated the growth, invasion,
and angiogenesis of colon cancer cells while
inhibiting apoptosis through the miR-576-3p/
POU5F1B pathway

To investigate the role of circ_0075829 in the
progressions of colon cancer via the miR-576-
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3p/POUSF1B axis, POU5SF1B expression was
upregulated in HCT116 cells (P<0.01, Figure
6A). The transfection of sh-circ_0075829 into
HCT116 cells resulted in decreased cell viabili-
ty and increased apoptosis rates, effects that
were reversed by the silencing of miR-576-3p
(P<0.05) or the overexpression of POU5F1B
(P<0.01) (Figure 6B-D). Furthermore, the down-
regulation of miR-576-3p or the overexpression
of POUSF1B restored the number of invaded
cells and the relative tube formation in HCT116
cells with sh-circ_0075829 (P<0.05, Figure 7A
and 7B). Overall, circ_0075829 was found to
promote colon cancer cell proliferation, inva-
sion, and angiogenesis while inhibiting apopto-
sis via the miR-576-3p/POU5SF1B pathway.

Knockdown circ_0075829 suppressed colon
cancer cell proliferation, invasion and angio-
genesis, but enhanced apoptosis in vivo

The role of circ_0075829 was further investi-
gated in vivo, where mice were subcutaneously
injected with HCT116 cells expressing circ_
0075829. Mice treated with sh-circ_0075829
exhibited significantly smaller tumor sizes and
reduced tumor weights compared to those
treated with sh-NC (P<0.01), although there
was no statistically significant difference in
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Figure 5. Circ_0075829 positively regulated the protein expression of POUSF1B by targeting miR-576-3p. A. The
binding sites between miR-576-3p and POUSF1B were predicted by the TargetScan online platform, along with the
design and presentation of both wild-type and mutant sequences of POUSF1B. B. The luciferase activity was deter-
mined in HCT116 cells using the Dual Luciferase Reporter Assay System. **P<0.01 vs. miR-NC. C. The luciferase
activity was determined in SW480 cells using the Dual Luciferase Reporter Assay System. **P<0.01 vs. miR-NC.
D. The relative protein expression of POUSF1B was assessed using western blot analysis following the transfection
of HCT116 and SW480 cells with either miR-576-3p mimics or miR-NC. Data were normalized with GAPDH. E. The
knockdown efficiency of miR-576-3p was evaluated through qRT-PCR. The data were normalized with U6. **P<0.01
vs. anti-NC. F. The relative protein expression of POUS5F1B was determined via western blot. Data were normalized
with GAPDH. **P<0.01 vs. sh-NC; ##P<0.01 vs. sh-circ_0075829.

overall body weight between the two groups
(Figure 8A-C). The knockdown of circ_0075829
resulted in decreased transcriptional expres-
sion of POUSF1B and increased levels of miR-
576-3p in tumor samples (P<0.01, Figure 8D).
Furthermore, silencing circ_0075829 led to a
significant increase in the apoptosis rate (P<
0.01, Figure 8E and 8G). Meanwhile, the down-
regulation of circ_0075829 in tumor tissues
resulted in reduced protein levels of POUSF1B,
N-cadherin, and VEGFA, while E-cadherin ex-
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pression was upregulated (P<0.01, Figure 8F
and 8G). Collectively, these findings indicate
that silencing circ_0075829 suppressed colon
cancer cell growth, invasion, and angiogenesis,
while promoting apoptosis through the miR-
576-3p/POUSF1B axis in xenografted mice. In
summary, the findings of this study indicated
that circ_0075829 promoted the proliferation,
invasion, and angiogenesis of colon cancer
cells while inhibiting apoptosis through the
miR-576-3p/POU5SF1B axis (see Figure 9).
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Figure 6. Circ_0075829 promoted proliferation and reduced apoptosis in colon cancer cells through the miR-576-
3p/POUSF1B pathway. A. The overexpression efficiency of POUSF1B was verified by western blot. The data were
normalized with GAPDH. **P<0.01 vs. vector. B. HCT116 cell viability was assessed using CCK-8 assays. **P<0.01
vs. sh-NC; #P<0.05 and ##P<0.01 vs. sh-circ_0075829. C and D. HCT116 cell apoptosis rates were determined by
flow cytometry. ***P<0.001 vs. sh-NC; #P<0.05 and ##P<0.01 vs. sh-circ_0075829.

Discussion

Colon cancer, a malignancy of the large intes-
tine or rectum, is characterized by high inva-
siveness and ranks among the most prevalent
and lethal cancers globally [13]. The disease is
marked by nonspecific early symptoms, posing
significant challenges to diagnosis and treat-
ment. Therefore, the identification of potential
targets is crucial for the effective detection and
management of colon cancer. The research
revealed that circ_0075829 expression was
upregulated in colon cancer, correlating with a
poor prognosis for patients. Silencing circ_
0075829 resulted in reduced proliferation, in-
vasion, and angiogenesis, alongside increased
apoptosisin colon cancer cells. Mechanistically,
circ_0075829 acted as a molecular sponge for
miR-576-3p, thereby upregulating POU5SF1B
expression in colon cancer cells. The suppres-
sive effects of sh-circ_0075829 on prolifera-
tion, invasion, and angiogenesis, as well as its
pro-apoptotic influence, were negated by either
miR-576-3p knockdown or POU5F1B overex-
pression. In vivo experiments demonstrated
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that circ_0075829 silencing led to decreased
tumor volume and weight, along with reduced
levels of POU5F1B, N-cadherin, and VEGFA,
while increasing miR-576-3p and E-cadherin
levels, as well as apoptosis rates. Taken togeth-
er, these results underscore the role of circ_
0075829 in enhancing growth, invasion, and
angiogenesis, and in suppressing apoptosis of
colon cancer cells via the miR-576-3p/POU-
5F1B axis.

The dysregulation of various circRNAs in colon
cancer suggests their potential as targets
for the identification and management of this
malignancy [14]. The current study focuses on
circ_0075829, which has been shown to be
highly expressed in pancreatic cancer tissues
[8-10], and cell lines [10], with a negative cor-
relation to regional lymphatic metastasis and
tumor size in pancreatic cancer patients [10]. In
this study, circ_0075829 was found to be ele-
vated in colon cancer tissues and cells, and its
expression was associated with shorter OS,
increased lymph node metastasis, and a higher
TNM stage in colon cancer patients. These find-
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Figure 8. Knockdown of circ_0075829 inhibited colon cancer cell growth, invasion, and angiogenesis, while en-
hancing apoptosis involved in the miR-576-3p/POU5F1B axis in xenografted mice. HCT116 cell suspension was
mixed with Matrigel at a ratio of 1:1 at 4°C to prepare a final concentration of 5x10° cells/mL, and then 200 pl of
the cell mixtures were administered into the right flank of the nude mice. A. Representative images of neoplasms
from nude mice (Left), alongside weekly monitoring of tumor volume over a four-week period (Right). Tumor vol-
ume was calculated using the formula: volume = 0.5 x length x width?. B. Body weight of the mice was monitored
weekly for four consecutive weeks. C. Tumor weight was measured after five weeks. D. The expression levels of
circ_0075829, POU5F1B, and miR-576-3p in tumor tissues were analyzed via RT-qPCR in tumor tissues. Data were
expressed after being normalized with GAPDH or U6. E. The apoptosis rate was assessed using TUNEL assays. F.
The relative expression levels of POU5F1B, E-cadherin, N-cadherin, and VEGFA were quantified through immuno-
histochemical analysis. G. Apoptosis was evaluated by TUNEL staining, and the expression levels of POU5F1B, E-
cadherin, N-cadherin, and VEGFA were determined by immunohistochemistry. Magnification: x400, Scale bar =50
um. **P<0.01 vs. sh-NC.
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Figure 9. Graphical Abstract illustrating circ_0075829 promotes colon cancer. circ_0075829 was significantly el-
evated in the colon cancer tissues. circ_0075829 promoted the proliferation, invasion and angiogenesis of colon
cancer cells through the miR-576-3p/POU5F1B axis.

ings suggested that the upregulation of circ_
0075829 was indicative of a poor prognosis in
colon cancer patients.

The dysregulation of circ_0075829 in colon
cancer suggested that circ_0075829 might
play a role in the progression and development
of the disease. In this study, the knockdown of
circ_0075829 was found to decrease the via-
bility of colon cancer cells while increasing the
apoptosis rate in HCT116 and SW480 cell lines.
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Furthermore, the knockdown of circ_0075829
resulted in reduced tumor size and weight,
alongside an increase in TUNEL-positive stain-
ing rates in tumor tissues derived from xeno-
grafted mice with HCT116 cells. These findings
indicated that the silencing of circ_0075829
inhibited colon cancer cell growth, and promot-
ed apoptosis both in vitro and in vivo. Addi-
tionally, the silencing of circ_0075829 led to a
reduction in the number of invaded cells in
colon cancer cell lines. The knockdown also

Am J Cancer Res 2026;16(6):2215-2231
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resulted in a decreased level of N-cadherin and
an increased level of E-cadherin level in both
cell and animal models of colon cancer. Epi-
thelial-mesenchymal transition (EMT) plays a
critical role in promoting metastasis across
various malignancies [6, 7], characterized by a
decreased level of E-cadherin and increased
levels of N-cadherin and Vimentin, which are
key features of this process [15, 16]. EMT is
closely associated with cancer invasion [17].
These findings demonstrated that the silencing
of circ_0075829 suppressed the invasion of
colon cancer cells. Furthermore, the downregu-
lation of circ_0075829 decreased the relative
tube formation of HUVECs in vitro and reduced
VEGFA expression both in vitro and in vivo.
VEGFA is a critical mediator of angiogenesis,
whose activation can facilitate tumor growth
[18]. The capacities for proliferation, apoptosis,
invasion, and angiogenesis are fundamental
and prominent characteristics of cancers, in-
cluding colon cancer [19]. CircRNAs influen-
ce various aspects of colon cancer, such as
growth, invasion, apoptosis, migration, and
drug resistance [14]. Additionally, the knock-
down of circ_0075829 inhibited the growth,
mobility, and invasion of pancreatic cancer
cells through the miR-1287-5p/LAMTOR3 axis
and reduced tumorigenicity and metastasis in
tumor-bearing mice with pancreatic cancer
cells [10]. The downregulation of circ_0075829
also hindered proliferation, invasion, migration,
and glutamine metabolism, while enhancing
cell apoptosis and gemcitabine (GEM) sensitiv-
ity in GEM-resistant pancreatic cancer cells
via the miR-326/GOT1 axis [20]. Overall, the
downregulation of circ_0075829 suppressed
growth, invasion, and angiogenesis, while in-
ducing apoptosis in colon cancer cells.

The most notable feature of circRNAs is their
function as molecular sponges for miRNA via
the ceRNA mechanism, thereby modulating
gene expression [21]. A growing body of evi-
dence indicates that circRNAs play a regulatory
role in the progression and development of
colon cancer through the ceRNA mechanism.
For instance, Li et al. [22] demonstrated that
hsa_circ_0104206 acted as a sponge for miR-
188-3p, influencing the levels of cyclin A2
(CCNA2) level and thereby promoting the pro-
liferation and migration of colon cancer cell.
Similarly, hsa_circ_0008234 enhanced the
proliferation, invasion, and metastasis of colon
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cancer cells through the miR-338-3p/ETS1
pathway [23]. In this study, miR-576-3p was
identified as a target of circ_0075829, with
their direct interaction confirmed via luciferase
reporter and pull-down assays. Notably, miR-
576-3p is found to be downregulated in colon
cancer tissues [24]. Furthermore, miR-576-3p
is also sequestered by circRNAs to regulate tar-
get gene expression, thereby influencing can-
cer progression and development. For instan-
ce, hsa_circ_0012673 sponges miR-576-3p to
modulate the expression of SRY-box transcrip-
tion factor 4 (SOX4), facilitating the growth,
mobility, and invasion of breast cancer cells
[25]. In gastric cancer, circDNMT1 facilitated
malignant progression through the miR-576-
3p/hypoxia inducible factor-1 alpha (HIF-1)
pathway [26]. Further investigation revealed
that miR-576-3p can directly interact with
POUS5F1B in this study. POU5F1B, located on
chromosomal band 824, encodes a protein
with 95% sequence homology to octamer-bind-
ing transcription factor 4 (OCT4A), which is
known to be dysregulated in various cancers
and influences multiple downstream pathways.
For instance, POUSF1B is highly expressed in
gastric cancer cell lines and clinical specimens,
where its overexpression results in prolifera-
tive, mitogenic, aggressive, angiogenic, and
anti-apoptotic effects in gastric cancer xeno-
grafts [27]. Additionally, POU5F1B was is upreg-
ulated in hepatocellular carcinoma cells and
tissues, promoting proliferation via activation
of protein kinase B (AKT) [28]. In cervical can-
cer tissues and cell lines, POUSF1B is markedly
upregulated, and its expression interference
significantly inhibits cell proliferation, migra-
tion, and invasion, while inducing apoptosis
[29]. Elevated expression of POUS5F1B enhanc-
es the proliferation and metastatic potential of
colorectal cancer cells [30]. In colon cancer,
POU5SF1B expression is upregulated and is sig-
nificantly associated with poor clinical progno-
sis in patients [31]. Furthermore, POUSF1B pro-
motes the growth and metastasis of colon
cancer cells [30]. In the present study, knock-
down of circ_0075829 reduced the relative
protein expression of POUSF1B in colon cancer
cells, an effect that was reversed by the admin-
istration of anti-miR-576-3p. Collectively, these
findings suggested that circ_0075829 posi-
tively regulated the protein expression of
POUSF1B by targeting miR-576-3p.
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Conclusion

In summary, our data further elucidated that
the upregulation of circ_0075829 was a mark-
er of poor prognosis in colon cancer. The knock-
down of circ_0075829 inhibited cell growth,
invasion, and angiogenesis, while promoting
apoptosis in colon cancer cells. Mechanisti-
cally, circ_0075829 acted as a sponge for miR-
576-3p, thereby modulating the expression of
POUSF1B and influencing the progression of
colon cancer. However, several limitations need
to be addressed in future research. For ins-
tance, future studies should investigate the
role of circ_0075829 in the migration, stem-
ness, and resistance of colon cancer. Further-
more, it is imperative to investigate the direct
effects of the circ_0075829/miR-576-3p/POU-
5F1B axis through in vivo experiments. In sum-
mary, these findings present a potential target
for the clinical diagnosis and treatment of colon
cancer.
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Supplementary Figure 1. Localization of miR-576-3p in HCT116 cells. Localization of miR-576-3p by FISH after
HCT116 cells were transfected with sh-circ_0075829. Magnification: x400, Scale bar =50 pym.
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Supplementary Figure 2. High expression of POU5F1B indicated a short RFS in colon cancer patients. A. Expression
of POUSF1B based on the GSE21510, GSE71187, GSE87211 microarray dataset, and TCGA_CRC databases. B. The
RFS of patients with CRC was assessed by the kmplot website based on GSE106584 microarray dataset.



