Biochemical Genetics
https://doi.org/10.1007/510528-023-10534-2

ORIGINAL ARTICLE

®

Check for
updates

circ_0000337 Promotes the Progression of Cervical Cancer
by miR-155-5p/RAB3B Axis

Jigin Xu' - Bai Xue' - Min Gong' - Ling Ling" - Sipei Nie' - Fujun Li' -
Meixia Wang? - Miao Fang' - Chen Chen?- Qiaoling Liu' - Yun Han3*

Received: 14 July 2023 / Accepted: 22 September 2023
©The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature
2023

Abstract

Current study aims to investigate the biological function of circular RNA (circRNA,
circ_0000337) in cervical cancer (CC). Bioinformatic analyses were used to pre-
dict targets for circ_0000337 and miR-155-5p, and analyze the gene expression dif-
ferences between cervical squamous cell carcinoma and endocervical adenocarci-
noma (CESC) tissues and normal tissues. Quantitative real-time polymerase chain
reaction (QRT-PCR) and Western blot were applied to assess mRNA and protein
expressions of circ_0000337, microRNA-155-5p (miR-155-5p) and member RAS
oncogene family (RAB3B), respectively. Following the establishment of gain/loss-
of-function models, CCK-8 was performed to evaluate cell proliferation. Bioinfor-
matics analysis, dual-luciferase reporter assay and RNA immunoprecipitation (RIP)
were used to identify the interaction in circ_0000337, miR-155-5p, and RAB3B.
Circ_0000337 and RAB3B were upregulated, while miR-155-5p was downregu-
lated in CC tissues and cell lines. circ_0000337 overexpression promoted cell pro-
liferation, circ_0000337 knock down inhibited cell proliferation by sponging miR-
155-5p. RAB3B was a target of miR-155-5p which was positively regulated by
circ_0000337. In the collected CC tissues, there was a negative correlation between
miR-155-5p and circ_0000337 or RAB3B, and a positive correlation between
circ_0000337 and RAB3B. miR-155-5p was positively, while RAB3B was nega-
tively correlated with OS in patients with CC, and they were negatively correlated.
In conclusion, circ_0000337 upregulates RAB3B by sponging miR-155-5p to pro-
mote CC cell proliferation.
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Introduction

Cervical cancer (CC) is the second leading cause of cancer-related deaths in
females who aged about 20-39 years old (Siegel et al. 2019). Hysterectomy exerts
the most effective effect on long-term survival, meanwhile, it is the primary
choice for the treatment of early-stage CC (Fader 2018). Despite radiotherapy
shows superiority in therapy-related toxicity for patients with locally-advanced
CC (Cohen et al. 2019), those who suffer with invasive CC still undergo a risk of
secondary malignancies (Jhamad et al. 2018). Recently, novel therapeutic targets
have attracted more and more attentions according to comprehensive genomic
characteristics of CC (Cancer Genome Atlas Research Network et al. 2017).

Circular RNAs (circRNAs) are a subgroup of non-coding RNAs produced from
precursor mRNA back-splicing of various genes in eukaryotes which expressed in
a cell-specific or tissue-specific manner (Chen 2016). CircRNAs are implicated
in numerous human diseases (Han et al. 2018), and serve as potential oncogenes
or tumor suppressors in human cancers (Chen and Huang 2018). Specifically,
mounting circRNAs are dysregulated in CC tissues compared to normal tissues
(Li et al. 2019). Functionally, circRNAs act as sponges or competing endogenous
RNAs (ceRNA) for microRNAs (miRNAs or miRs) to regulate mRNA expression
(Jeck and Sharpless 2014; Arnaiz et al. 2019), for instance, circ_0000337 pro-
motes cell proliferation, migration, and invasion of esophageal squamous cell car-
cinoma (Song et al. 2019), circ_0000337 contributes to proliferation and migra-
tion of osteosarcoma by miR-4458/BACH1 (Fang and Long 2020), circ_0000337
promotes proliferation, migration and invasion in glioma by miR-942-5p/MAT2A
(Liu et al. 2020), exosomes mediated transfer of circ_0000337 enhances cisplatin
resistance of esophageal cancer by miR-377-3p/JAK?2 (Zang et al. 2021).

MiRNAs are a subgroup of short noncoding RNAs with approximately 21
nucleotides, which show crucial effects on CC (Wilting et al. 2013). Numerous
miRNAs serve as oncogenes such as miR-1908 (Yu et al. 2021), and many miR-
NAs act as tumor suppressors like miR-532-5p (Shang et al. 2021). Nonetheless,
the exact relation between circ_0000337 and miRNAs in CC is largely unknown.

Current study focuses on the implication of circ_0000337 in CC, which is
proved to be associated with miR-155-5p and RAB3B. Altogether, the findings
indicate the circ_0000337/miR-155-5p/RAB3B network in the carcinogenesis of
CC, and highlight potential novel targets for the treatment of CC.

Materials and Methods
Study Subjects
A total of 23 patients diagnosed with CC were enrolled in the Affiliated Hospital

2 of Nantong University. Patients with CC (aged 49.05 +10.04 years old) under-
went surgical treatment in Affiliated Hospital 2 of Nantong University from Jan,
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2018 to Feb, 2022. None of them received any drug treatment or distant metasta-
sis prior to surgery. Normal mucosal tissues 2 cm away from cancer tissues were
extracted. Tissues were stored at — 80 °C immediately. Current study is approved
by the Ethics Committee of Affiliated Hospital 2 of Nantong University. All
patients signed informed consent before the enrollment.

Bioinformatic Analysis

ENCORI software (http://starbase.sysu.edu.cn/index.php) was used for the analysis
of miRNA targets for circ_0000337. TargetScan V7.2 (http://www.targetscan.org/
vert_72/) software was adopted for the analysis of mRNA targets for miR-155-5p.
The RAB3B expression differences between cervical squamous cell carcinoma and
endocervical adenocarcinoma (CESC) tissues and normal tissues were analyzed by
ENCORI software (http://starbase.sysu.edu.cn/index.php) based on TCGA datasets,
GEPIA (http://gepia.cancer-pku.cn/), and Kaplan-Meier Plotter (http://kmplot.com/
analysis/index.php?p=service). The miR-155-5p expression differences between
CESC tissues and normal tissues were analyzed by UALCAN database (http://
ualcan.path.uab.edu/ index.html) and Kaplan-Meier Plotter (http://kmplot.com/
analysis/index.php?p=service). The correlation between RAB3B and miR-155-5p
was studied by ENCORI software (http://starbase.sysu.edu.cn/index.php) based on
TCGA dataset.

Cell Culture

CC cell lines (Hela, SiHa, C33A) and normal cervical epithelial cells H8 were pur-
chased from the Chinese Academy of Medical Sciences (Beijing, China). Cells were
cultured in RPMI-1640 medium (Invitrogen, Carlsbad, CA, USA) supplemented
with 10% fetal bovine serum (FBS, Gibco, Grand Island, NY, USA), 100 ug/ml
streptomycin, and 100 U/ml penicillin (Hyclone, Logan, UT, USA). Next, cells were
incubated in an incubator with 5% CO, at 37 °C.

Cell Transfection

Cells (3% 103 cells/well) were plated into a 6-well plate. Thereafter, HeLa cells
were co-transfected with pcDNA3.1 (negative control, NC group), pcDNA3.1-
circ_0000337 (circ_0000337 group), and miR-negative control (NC) mimic or miR-
155-5p mimic, while C33A cells were co-transfected with si-NC, siRNA targeting
circ-0000337 (si-circ-0000337 group), and miR-NC inhibitor or miR-155-5p inhibi-
tor (GenePharma, Shanghai, China) by Lipofectamine® 3000 (Invitrogen, Carlsbad,
CA, USA). At last, cells were harvested at 48 h after transfection.

Quantitative Real-time Polymerase Chain Reaction

Total RNA was extracted by Trizol (Invitrogen). Afterwards, RNA was reverse
transcribed into cDNA by PrimescriptTM RT reagent (TaKaRa, Dalian, China).
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Reverse transcription of miR-155-5p and U6 was performed by Mir-X™ miRNA
First-Strand Synthesis kit (Clontech, USA). cDNA was subjected to qRT-PCR
with SYBR® Premix Ex TaqTM II Kit (TaKaRa, Dalian, China), and conducted
in an ABI PRISM® 7300 system (ABI, USA). U6 and GAPDH served as the ref-
erences for miR-155-5p and genes including circ_0000337 and RAB3B, respec-
tively. Primers were listed in Table 1. Relative gene expression was analyzed by
27AAC method (Schefe et al. 2006).

Western Blot

Total protein from tissues and cells was extracted by radioimmunoprecipitation
assay (RIPA) lysis buffer containing phenylmethanesulfonyl fluoride (PMSF).
Samples were separated by sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis (SDS-PAGE), and transferred onto the polyvinylidene difluoride (PVDF)
membrane. After being blocked by 5% skim milk for 1 h at room temperature, the
PVDF membranes were incubated with rabbit antibodies against human RAB3B
(25 kD, ab235518, 1: 2000, Abcam), and GAPDH (37 kD, ab9485, 1: 3000,
Abcam) at 4 °C overnight. On the next day, the PVDF membrane was incubated
with horseradish peroxidase (HRP)-labeled goat anti-rabbit immunoglobulin G
(IgG) secondary antibody (ab6721, 1: 2000, Abcam) at room temperature for
2 h. Then, the PVDF membranes were developed by an enhanced chemilumines-
cence (ECL) kit (Ameshame, UK), and captured by a Bio-Rad image analysis
system (Bio-Rad, Hercules, CA, USA). Finally, the band intensity was analyzed
by Quantity One (version 4.6.2).

Table 1 Association between circ_0000337 and clinicopathological features of CC

Characteristics Patient numbers circ_0000337 expression p
(n=23) -
Low (n=11) High (n=12)

Age (years)
<40 12 7 5 0.263
>40 11 4 7

Tumor size (cm)
<4 11 8 3 0.030
>4 12

HPV infection
Positive 14 6 8 0.433
Negative 9 5

Differentiation
Low, moderate 13 9 4 0.026
High 10 2 8
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Cell Proliferation

Cells were inoculated into a 96- well plate (2x 10° cells/well) and incubated for
24 h in an incubator with 5% CO, at 37 °C. Afterwards, 10 pl of cell counting
kit8 (CCK-8) (MedChemExpress, Monmouth Junction, NJ, USA) was added into
each well and incubated for another 1 h in an incubator with 5% CO, at 37 °C.
The absorbance (OD 450 nm) of each well was recorded by a Bio-Tek Synergy
HT Microplate Reader (Bio-Tek Instruments, Winooski, VT, USA).

Dual-Luciferase Reporter Assay

The dual-luciferase reporter assay system (Promega, Madison, WI, USA)
was used to detect the relative luciferase activity. Cells were inoculated in a
24-well plate (1% 10* cells/well) and cultured for 24 h in an incubator with 5%
CO, at 37 °C. When cell confluence reached 80-90%, the transfection was per-
formed by Lipofectamine® 3000 (Invitrogen). Wild-type circ_0000337 (WT
circ_0000337), wild-type RAB3B (WT RAB3B), mutant-type circ_0000337
(MUT circ_0000337) and mutant-type RAB3B (MUT RAB3B) reporter vectors
were co-transfected with mimic NC or miR-155-5p mimic, respectively. After
being cultured for 48 h in an incubator with 5% CO, at 37 °C, cells were har-
vested. After that, the luciferase substrate was added, firefly luciferase activity
was examined by the luminometer (Promega, Madison, WI, USA). Renilla lucif-
erase activity served as the internal reference.

RNA Immunoprecipitation Assay

The interaction between circ_0000337 and miR-155-5p was determined by
Magna RIP™ RNA-Binding Protein Immunoprecipitation Kit (Millipore, Biller-
ica, MA, USA). Cells were lysed in the RIP lysis buffer, cell lysates (100 ul) were
incubated with magnetic beads coupling with anti-Argonaute2 (Ago2) antibody
or IgG (NC) in the RIP buffer. Samples were incubated with Proteinase K (Inv-
itrogen) to remove proteins, then RNA precipitation was collected. The purified
RNA was subjected to qRT-PCR as aforementioned.

Statistical Analysis

GraphPad software (version 6.0, GraphPad, USA) was utilized for statisti-
cal analysis. Each experiment was conducted thrice independently. Data were
expressed as mean + standard deviation. The paired data between two groups
were analyzed by paired student’s t test, while unpaired data between two groups
were analyzed by unpaired student’s t test. Data comparisons between multiple
groups were conducted by one-way analysis of variance (ANOVA) with Tuk-
ey’s post hoc test. The correlation between miR-155-5p or RAB3B and OS in
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Fig. 1 circ_0000337 is upregulated in CC tissues and cells. circ_0000337 is increased in CC tissues (A)
and cell lines (B) in contrast to the adjacent non-cancerous tissues and H8, respectively. ** p<0.01 vs.
HS, *** p<0.001 vs. non-tumor tissues, H8
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Fig.2 circ_0000337 is correlated with tumor size and differentiation of CC tissues. High circ_0000337
expression is correlated with large tumor size (A) and high differentiation of CC tissues (B). **p<0.01
vs. low, moderate differentiation, ***p <0.001 vs. tumor size <4 cm

patients with CC was analyzed by Pearson correlation analysis. P <0.05 indi-
cated statistical significance.

Results

circ_0000337 is Upregulated in CC Tissues and Cells

circ_0000337 is increased in CC tissues in contrast to the adjacent non-cancer-
ous tissues (Fig. 1A). In addition, circ_0000337 is increased in CC cell lines
(SiHa, HeLa, C33A) compared with normal cervical epithelial cell line HS

(Fig. 1B). Collectively, the findings suggest the involvement of circ_0000337 in
the progression of CC.

circ_0000337 is Correlated with Tumor Size and Differentiation of CC Tissues

By analyzing the correlation between circ_0000337 and clinical characteristics, it
is discovered that high circ_0000337 expression is correlated with large tumor size
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(Fig. 2A) and high differentiation of CC tissues (Fig. 2B), but not age or HPV infec-
tion (Table 1). The results demonstrate that circ_0000337 may be involved in tumor
growth of CC.

circ_0000337 Facilitates Cell Proliferation of CC

C33A cells with the lowest circ_0000337 are transfected with pcDNA3.1-
circ_0000337 (Fig. 3A), while HeLa cells with the highest circ_0000337 are trans-
fected with si-circ_0000337 (Fig. 3B).

circ_0000337 overexpression facilitates C33A cell proliferation (Fig. 3C), while
circ_0000337 knock down represses HeLa cell proliferation (Fig. 3D). The results
demonstrate that circ_0000337 is involved in cell proliferation of CC.

circ_0000337 Directly Targets miR-155-5p

miR-155-5p is predicted as a one of the target miRNAs for circ_0000337 (Fig. 4A).
Dual-luciferase reporter assay indicates that miR-155-5p mimic represses the lucif-
erase activity of WT circ_0000337 but not MUT circ_0000337 in C33A (Fig. 4B)
and HeLa (Fig. 4C). Subsequently, RIP assay demonstrates that circ_0000337 and
miR-155-5p are enriched in the Ago2-containing microribonucleoproteins in con-
trast to IgG in C33A (Fig. 4D) and HeLa (Fig. 4E), suggesting a direct interaction
between circ_0000337 and miR-155-5p.
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Fig.3 circ_0000337 facilitates cell proliferation of CC. C33A cells are transfected with pcDNA3.1-
circ_0000337 (A), while HeLa cells are transfected with si-circ_0000337 (B). circ_0000337 overexpres-
sion facilitates C33A cell proliferation (C), while circ_0000337 knock down represses HeLa cell prolif-
eration (D). *p <0.05, **p<0.01, ***p <0.001 vs. NC, si-NC
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Fig.4 circ_0000337 directly targets miR-155-5p. miR-155-5p is predicted as a one of the target miR-
NAs of circ_0000337 (A). miR-155-5p mimic represses the luciferase activity of WT circ_0000337 but
not MUT circ_0000337 in C33A (B) and HeLa (C). circ_0000337 and miR-155-5p are enriched in the
Ago2-containing microribonucleoproteins in contrast to IgG in C33A (D) and HeLa (E). **p<0.01,
##%p <0.001 vs. miR-NC mimic

circ_0000337 is Inversely Correlated with miR-155-5p

The downregulated expression of miR-155-5p is found in CC cell lines relative
to H8 (Fig. 5A). Meanwhile, miR-155-5p is diminished in CC tissues compared
with the adjacent non-cancerous tissues (Fig. 5B). Pearson’s correlation analysis
indicates that circ_0000337 is negatively correlated with miR-155-5p expres-
sion in the collected CC tissues (Fig. 5C). Altogether, there is an inverse cor-
relation between circ_0000337 and miR-155-5p, suggesting the inverse roles of
circ_0000337 and miR-155-5p in CC.

circ_0000337 Facilitates Cell Proliferation of CC by Sponging miR-155-5p

pcDNA3.1-circ_0000337 and miR-155-5p mimic are co-transfected into C33A
cells, exhibiting that pcDNA3.1-circ_0000337-induced downregulation of miR-
155-5p level is rescued by miR-155-5p mimic (Fig. 6A), while si-circ_0000337
and miR-155-5p inhibitor are co-transfected into HeLa cells, exerting that
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Fig.5 circ_0000337 is inversely correlated with miR-155-5p. The downregulated expression of miR-
155-5p is found in CC cell lines (A) and tumor tissues (B) relative to H8 and the adjacent non-cancerous
tissues, respectively. circ_0000337 is negatively correlated with miR-155-5p in the collected CC tissues
(C). **p<0.01 vs. H8, ***p <0.001 vs. non-tumor tissues, H8

si-circ_0000337-induced upregulation of miR-155-5p level is attenuated by miR-
155-5p inhibitor (Fig. 6B).

pcDNA3.1-circ_0000337-induced facilitation of C33A cell proliferation is atten-
uated by miR-155-5p mimic (Fig. 6C), si-circ_0000337-induced repression of HeLa
cell proliferation is partially reversed by miR-155-5p inhibitor (Fig. 6D). Taken
together, the promotive effects of circ_0000337 in cell proliferation of CC are real-
ized by sponging miR-155-5p.

circ_0000337 Upregulates RAB3B Expression by Targeting miR-155-5p

RAB3B is predicted as one of the potential mRNA targets for miR-155-5p (Fig. 7A).
Dual-luciferase reporter assay exerts that miR-155-5p mimic diminishes the lucif-
erase activity of WT RAB3B but not MUT RAB3B in C33A (Fig. 7B) and HeLa
(Fig. 7C).

Western blot shows that circ_0000337 overexpression enhances RAB3B
expression in C33A cells, which is attenuated by miR-155-5p mimic (Fig. 7D
and E), circ_0000337 knock down impedes RAB3B expression in HeLa cells,
which is counteracted by miR-155-5p inhibitor (Fig. 7D and F). In conclusion,
circ_0000337 increases RAB3B expression by sponging miR-155-5p.

@ Springer



Biochemical Genetics

A 154 C33A B 4 Hela

o Q. * %
=) L35 3
82 10 8¢
¢ s 4+ s
Ed Ed 21 ,
[ o
> 2 i * > 2
Ec 0.5 g S 1
[C) o O
14 14

0.0- T 0- T

NC circ_0000337 circ_0000337+ si-NC si-circ_0000337 si-circ_0000337+
miR-155-5p mimic miR-155-5p inhibitor

C C33A D Hela

1.0 circ_0000337+miR-155-5p mimic 0.81 si-circ_0000337+miR-155-5p inhibitor

-= circ_0000337 - -# si-circ_0000337
0.84 = NC -~ si-NC
. 0.6

SE 06 - SE
g5 S S 0.44
8 ¥ 044 8%

0.2- 0.2

0.0 T T T T 0.0 T r T T

Oh 24 h 48 h 72 h Oh 24 h 48 h 72h

Fig.6 circ_0000337 facilitates cell proliferation of CC by sponging miR-155-5p. pcDNA3.1-circ_0000337-
induced downregulation of miR-155-5p level is rescued by miR-155-5p mimic (A), si-circ_0000337-induced
upregulation of miR-155-5p level is attenuated by miR-155-5p inhibitor (B). pcDNA3.1-circ_0000337-
induced facilitation of C33A cell proliferation is attenuated by miR-155-5p mimic (C), si-circ_0000337-
induced repression of HeLa cell proliferation is partially reversed by miR-155-5p inhibitor (D). *p<0.05,
**p <0.01, ***p<0.001 vs. NC, si-NC. # p<0.05, ## p<0.01, vs. circ_0000337, si-circ_0000337

A WT position 4384-4390 of RAB3B  5-GUCUCCUCAGUCUAUAGCAUUAU-3'
hsa-miR-155-5p 3'-UGGGGAUAGUGCUAAUCGUAAUU

MUT position 4384-4390 of RAB3B 5-GUCUCCUCAGUCUAUAGCAGGAU-3’

B C33A c Hela
15 ) 15
g‘ B miR-155-5p mimic %’ @@ miR-155-5p mimic
§ @@ miR-NC mimic '§ @8 miR-NC mimic
Q Q
2 2
< = ©
23 2
o 2]
=2 2
° )
= =
& k<t
[} [}
o ['4
0.0
RAB3B (WT) RAB3B (MUT) WT) RAB3B (MUT)
D C33A Hela E 4 C33A F 15 Hela
RAB3B *= s s s v w25 kD T
05 Q5
3233 3810
GAPDH M s s s s a 37 kD g5 Sc
]
o g ~ 5 22 0B ¥
23.£28:2 2% —+ =8 ==
S~ I 8 2 &0 8205
S 3 E 5 Q= & g g
sEs sgf  Ee :
o' S ol 88
= O w = O
CANE S o8
o 2 o® 0 - 0.0 T
SE ? Sy NC circ_0000337 circ_0000337+ si-NC  si-circ_0000337 si-circ_0000337+
°E miR-155-5p mimic miR-155-5p inhibitor

Fig.7 circ_0000337 targets miR-155-5p to upregulate RAB3B expression. RAB3B is predicted as one
of the potential mRNA targets of miR-155-5p (A). miR-155-5p mimic diminishes the luciferase activity
of WT RAB3B but not MUT RAB3B in C33A (B) and HeLa (C). pcDNA3.1-circ_0000337 enhances
RAB3B expression in C33A cells, which is attenuated by miR-155-5p mimic (D and E), si-circ_0000337
impedes RAB3B expression in HeLa cells, which is counteracted by miR-155-5p inhibitor (D and F).
*p<0.05, vs. si-NC, **p <0.01, vs. miR-NC mimic, NC. # p <0.05, vs. circ_0000337, si-circ_0000337

@ Springer



Biochemical Genetics

RAB3B is Negatively Correlated with miR-155-5p, While Positively Correlated
with circ_0000337

GEPIA demonstrates that RAB3B expression is upregulated in CESC tissues con-
trast to normal tissues (Fig. 8A). Consistently, RAB3B mRNA is overexpressed in
CC cell lines relative to H8 (Fig. 8B), meanwhile, RAB3B mRNA is overexpressed
in CC tissues in comparison with the adjacent non-cancerous tissues (Fig. 8C).

Notably, in CC tissues, RAB3B mRNA expression is negatively correlated with
miR-155-5p expression (Fig. 8D), while positively correlated with circ_0000337
expression (Fig. 8E). Altogether, there is an inverse correlation between RAB3B
and miR-155-5p, additionally, there is a positive correlation between RAB3B and
circ_0000337.

RAB3B is Negatively Correlated with OS, While miR-155-5p is Positively Correlated
with 0S

Moreover, UALCAN (Fig. 9A) and Kaplan-Meier Plotter (Fig. 9B) indicates that high
miR-155-5p expression is correlated with prolonged OS, while Kaplan-Meier Plot-
ter (Fig. 9C), GEPIA (Fig. 9D), and ENCORI (Fig. 9E) demonstrates that low RAB3B
expression is correlated with prolonged OS. Moreover, ENCORI shows that there is
also a negative correlation between RAB3B and miR-155-5p (Fig. 9F). In sum, RAB3B
expression shortens OS, while miR-155-5p expression prolongs OS of patients with CC.
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Fig.8 RAB3B is negatively correlated with miR-155-5p, while positively correlated with circ_0000337.
GEPIA demonstrates that RAB3B expression is upregulated in CESC tissues contrast to normal tissues
(A). RAB3B mRNA is overexpressed in CC cell lines (B) and tumor tissues (C) relative to H8 and the
adjacent non-cancerous tissues, respectively. RAB3B is negatively correlated with miR-155-5p (D), while
positively correlated with circ_0000337 (E). *p <0.05 vs. H8, ***p <0.001 vs. non-tumor tissues, H8
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Fig.9 RAB3B is negatively correlated with OS, while miR-155-5p is positively correlated with OS.
UALCAN (A) and Kaplan-Meier Plotter (B) indicate that high miR-155-5p expression is correlated with
prolonged OS. Kaplan-Meier Plotter (C), GEPIA (D), and ENCORI (E) demonstrate that low RAB3B
expression is correlated with prolonged OS. ENCORI shows that there is a negative correlation between

RAB3B and miR-155-5p (F)

Discussion

CircRNAs are novel endogenous non-coding RNAs which are implicated in cellu-
lar processes and regulate gene expression transcriptionally or post-transcriptionally
by interacting with miRNAs or other molecules (Yang et al. 2017). Current study
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focuses on the roles of circ_0000337 in the pathogenesis of CC, and demonstrates that
circ_0000337 is highly expressed in the CC tissues and cells. Circ_0000337 overex-
pression facilitates cell proliferation, while circ_0000337 knock down restrains cell pro-
liferation of CC cells. In support of the findings about the implication of circ_0000337
in the progression of CC, recent studies have shown that circ_0072995 drives CC devel-
opment by targeting miR-29a/WDRS axis (Song and Li 2022), circ_0001495 promotes
CC progression by regulating miR-526b-3p/TMBIM6/mTOR axis (Zhang and Zheng
2022), circ_0000745 contributes to the progression of CC by targeting miR-409-3p/
ATF]1 axis (Cui et al. 2022).

A large quantity of RNA transcripts including IncRNAs, and circRNAs function as
ceRNA of miRNAs and are implicated in numerous human diseases (Tay et al. 2014).
Herein, circ_0000337 is verified to serve as a ceRNA of miR-155-5p. miR-155-5p is
expressed at a low level in CC specimens relative to non-cancerous specimens, and is
negatively correlated with circ_0000337. Bioinformatic analysis indicates that high
miR-155-5p expression is related with prolonged OS of patients with CC. Altogether,
the findings indicate the tumor suppressive role of miR-155-5p in CC, which is in con-
sistent with a previous study showing that, in HPV +human cervical lesion tissues,
miR-155-5p expression was decreased; and compared to C33A (HPV-), miR-155-5p
expression was lower in Siha (HPV+) and HeLLa (HPV+) (Wang et al. 2018).

Last but not least, RAB3B is found to be expressed at a high level for the first time in
CC specimens and cell lines relative to non-cancerous specimens and normal cervical
epithelial cells, respectively. circ_0000337 serves as a sponge of miR-155-5p to upreg-
ulate RAB3B. Furthermore, RAB3B is negatively correlated with miR-155-5p, while
positively correlated with circ_0000337 in CC specimens. Meanwhile, high RAB3B
expression is correlated with poor OS of patients with CC. Altogether, the findings
indicate the onco-genetic role of RAB3B in CC, which was in line with a study show-
ing that RAB3B in the circRNA-miRNA-mRNA network is negatively associated with
OS, and RAB3B serves as a prognostic biomarker for patients with CC (Xu et al. 2020).

Conclusion

Collectively, the findings identify a circ_0000337/miR-155-5p/RAB3B regulatory
axis where circ_0000337 upregulates RAB3B by sponging miR-155-5p to promote
CC cell proliferation. Altogether, the present study highlighted the promising poten-
tial of circ_0000337 as a novel target for CC treatment.
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