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Background: Circular RNA (circRNA) has emerged as an important regulator in the
progression of human diseases. However, the role of circRNAs in ovarian cancer
remains largely unknown.

Materials and Methods: DNA sequencing and PCR were used to identify the existence
and expression of circKRT7. The targeting relationship between circKRT7/miR-29a-3p and
miR-29a-3p/COL1A1 was verified by fluorescence reporter assay. In vitro, colony formation,
transwell and wound healing assay were used to detect the effects of circKRT7 and miR-29a-
3p on the proliferation, migration and invasion ability of ovarian cancer cells. In vivo,
xenograft tumor model was performed to validate the role of circKRT7 and miR-29a-3p in
tumor growth.

Results: We found that circKRT7 can promote the proliferation and metastasis of ovarian
cancer cells by absorbing miR-29a-3p, which leads to the up-regulation of COL1A1. In vitro,
knock-down of circKRT7 can inhibit the migration and invasion of ovarian cancer cells. This
effect of circKRT7 is achieved by adsorbing miR-29a-3p and subsequently COL1A1 release.
In vivo experiments, the reduction of circKRT7 expression can also slow tumor growth, and
this inhibition was partly counteracted after miR-29a-3p repression.

Conclusion: Overall, circKRT7 promotes EMT-related cell progression by absorbing miR-
29a-3p in ovarian cancer. This suggests the crucial role of circular RNA in the malignant
evolution in cancer.
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Introduction

Ovarian cancer is the fifth leading cause of cancer mortality in women. More than
200,000 people are diagnosed and about half of them die each year.'** One of the
causes of high ovarian cancer mortality is that most patients have metastasized
when diagnosed.** In addition to BRCAI and BRCA2 mutations increasing the risk
of ovarian cancer,s’6 the occurrence of EMT was considered to be one of the main
factors of tumor metastasis. Accumulating evidence suggested that matrix stiffness
and tumor cell-extracellular matrix (ECM) interaction play an important role in
regulating tumor cell invasion, metastasis and EMT progression.’

Keratin, as a component of epithelial cells, is the main defense of cells against
stress and damage.® It is not only important for normal tissue function, but also
participates in the pathological and physiological processes of a series of diseases.
As a member of the keratin family, KR77 has also been found to be involved in the
malignant evolution of colon, ovarian, and gastric cancer.'®'? Besides forming
KRT7 mRNA, transcripts from the same genome can also form non-coding RNA,
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including IncRNAs, and circRNAs. KRT7-AS as IncRNA
can promote KRT7 protein expression. In colon cancer and
gastric cancer, KRT7-AS promotes the malignant evolu-
tion of tumors by up-regulating the expression of
KRT7.1%13 However, so far, the role of KRT7 circular
RNA in ovarian cancer is poorly understood.

Here we investigated the biological function of
circKRT7 in ovarian cancer. We found that circKRT7 is
abnormally highly expressed in ovarian cancer patients. In
OVCAR3 and ES-2 cells, knocked-down of circKRT7
inhibited the proliferation and invasion of ovarian cancer
cells. In vivo, the repression of circKRT7 also inhibited
tumor growth in animals. In addition, we found that
circKRT7 promoted the progression of ovarian cancer by
adsorbing miR-29a-3p and further increasing COLIAI
protein level. These tests demonstrate the importance of
circKRT7 in the EMT-related progression of ovarian can-
cer malignancy and suggest the possibility of circRNA as
a tumor diagnostic and therapeutic target.

Materials and Methods

Cell Lines and Clinical Specimens

Ovarian cancer cell lines, SKOV3, ES-2, were obtained
from Shanghai Institutes for Biological Sciences, Chinese
Academy of Sciences (Shanghai, China). CoC1, Caov-3,
and Caov-4 cells were obtained from Cell Resource Center
of Chinese Academy of Medical Sciences (Beijing,
China). All cells have been identified by STR before
purchase. Meanwhile, we have performed a Mycoplasma
test every 6 weeks and confirm that the cells are not
contaminated. Cells were cultured in RPMI-1640 or
DMEM medium with 10% FBS in a 5% CO2 humidified
incubator at 37 °C. Ten fresh tumor tissues with adjacent
normal tissues were collected immediately after surgery
from patients in Affiliated Hospital of Zunyi Medical
University. A written informed consent was obtained
from each patient. Ethical approval from the Affiliated
Hospital of Zunyi Medical University was received before
experiments and studies were performed in accordance
with the Declaration of Helsinki.

Scanning Electron Microscopy (SEM)

ES-2 and SKOV3 cells were transfected with miR-29a-3p
mimics or circKRT7 Interference plasmid. 48h later, cells
were fixed with glutaraldehyde, dehydrated in acetone/
isoamyl acetate (1:1), and dried with a gradient concentra-
tion of acetonitrile. Then, the treated cells were sprayed

with gold and treated with a scanning electron microscope
(JEOL 6000, Japan) to record the morphological changes
of the cells. Each experiment was performed in triplicate.

Invasion Assay

Cell invasion assay was performed using a 8um Transwell
chamber (Corning, USA).The upper chamber was coated
with Matrigel (BD Biosciences) and added serum-free med-
um. At 48 hours after transfection, cells were trypsinized and
added to the top chamber at a final concentration of 1x10°
cells per well. The lower chamber medium contained 10%
FBS. These cells were then incubated at 37°C for 24 hours.
After removing the non-invasive cells, cells on the bottom of
the chambers were fixed in 4% paraformaldehyde and
stained with 0.1% crystal violet. Cells that invaded into the
bottom surface were counted in at least five random fields.
Each experiment was performed in triplicate.

Immunohistochemistry

Fresh tissue was embedded in paraffin and cut into 4-pum-thick
sections. After heat treatment in a microwave oven and block-
ing the antigen with a 3% H202 solution, the sections were
incubated with the following primary antibody at 4°C over-
night, COLIA1 (Affinity, China, 1:50), E-cadherin (cell sig-
naling, USA, 1:200), vimentin (Santa Cruz, USA, 1:100). After
incubation with labeled secondary antibody (Affinity, China),
the signal was detected by DAB method (Beyotime, China).
Immunohistochemical staining scores were evaluated by two
pathologists. Staining scores were evaluated as follows: no
positive cells scored 0; positive cells scored 1-3 for yellow,
light brown, and dark brown staining, respectively. Each
experiment was performed in triplicate.

RNA Extraction and Real-Time PCR
Analysis

Total RNA was isolated from cells and fresh tissues using
TRIzol reagent (Invitrogen, USA) according to the manu-
facturer’s instructions. The obtained RNA is divided into
three equal parts. One of them was treated with RNase
R to remove linear RNA for circKRT7 detection, the other
was used to detect miRNA, and the remaining part was
used to detect the expression of internal reference. For
circRNA detection, RNase R is used to remove linear
RNA. With or without 3 U/ug of RNase R (Epicentre
Technologies, USA), 2 pg of total RNA was treated at
37°C for 30 minutes, and then the treated RNA was pur-
ified using the RNeasy MinElute Cleanup Kit (Qiagen,
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Germany). Random primers were used to synthesize
cDNA from the obtained RNA, and QPCR was performed
on the LightCycler480® sequence detector (Roche,
Switzerland) and Fast SYBR Green Master Mix kit
(Tiangen). The PCR program is as follows: 94°C S5min;
94°C 30s, 58°C 30s, 72°C 30s for 35 cycles; 72°C 10min.
For the detection of miRNA, we used the specific primers
of miR29a-3p and U6 to synthesize cDNA and amplified
the obtained cDNA as a template. The PCR program is as
follows: 94°C 5min; 94°C 30s, 56°C 30s, 72°C 30s for 30
cycles; 72°C 10min. For the detection of GAPDH mRNA,
we used Oligo dT to synthesize cDNA from the total RNA
that had not been treated with RNase R, and then amplified
the cDNA as a template. The PCR program is as follows:
94°C 5min; 94°C 30s, 56°C 30s, 72°C 40s for 25 cycles;
72°C 10min. Data were quantified using a 2-AAct quanti-
fication method to analyze the results. All primer
sequences are as follows: circKRT7-F: 5-CTGAGGTC
AAGGCGCAGTAT-3', circKRT7-R: 5'-TTGCTCATGT
AGGCAGCATC-3', miR-29a-3p-RT: 5-GTCGTATCCA
GTGCAGGGTCCGAGGTGCACTGGATACGACC TGA
ACAC-3', miR-29a-3p-F: 5-TGCGGACTGATTTCTT
TTGG-3', miR-29a-3p-R: 5-CCAGTGCAGGGTCCGA
GGT-3', U6-RT: 5-GTCGTATCCAGTGCAGGGTCC
GAGG TGCACTGGATACGACAAAATATGGAAC-3',
U6-F: 5-TGCGGGTGCTCGCTTCGGCA GC-3', U6-R:
5'-CCAGTGCAGGGTCCGAGGT-3'. GAPDH-F: 5'-
GGGAAACTGTGGC GTGAT-3', GAPDH-R: 5'-
GTGGTCGTTGAGGGCAAT-3'. Each experiment was
performed in triplicate.

Luciferase Reporter Assay

The dual-luciferase reporter experiment was used to verify
the targeting between circKRT7 and miR-29a-3p and
COL1A1 and miR-29a-3p. The wild-type or mutant
circKRT7 and COLIA1 3'UTR sequences containing
miR-29-a-3p binding
pmirGLO vector. ES-2 cells were seeded into 96-well

sites were inserted into the
plates. After the cells grew to the logarithmic growth
phase, the dual-luciferase reporter plasmid was co-
transfected into the cells with miR-29-a-3p or control
mimics. After 48 hours, cells were lysed with 100 pL of
lysis buffer per well according to the instructions of Dual-
luciferase reporter gene detection kit (Beyotime, China).
Then, lysis was centrifuged at 10,000-15,000g for 3-5
minutes and supernatant was used for detection of firefly
luciferase and Renilla luciferase activities. Each experi-

ment was performed in triplicate.

Plasmid, Oligo and Transfection

In order to construct the circKRT7 interference plasmid,
two synthetic hairpin nucleic acids were annealed and
pENTR/HI/TO  vector.  The
primer sequences are as follows: Top Strand5'-
CACCGACCAAGGTACGAAGATGAAACGAATTTCA-
TCTT CGTACCTTGGTC-3/, Bottom Strand:5'-
AAAAGACCAAGGTACGAAGA TGAAATTCG
TTTCATCTTCGTACCTTGGTC-3'. The 322-base length
circKRT7 nucleic acid sequence was synthesized and

inserted into  the

cloned into pLCDH-ciR vector and sequenced for identi-
fication. The antisense oligonucleotide sequence of miR-
29a-3p was synthesized and used to block the level of
miR-29a-3p. All plasmids and oligo were transfected
with lipo8000 (Beyotime Biotechnology, China) into
SKOV3 and ES-2 cells according to the manufactures.

Western Blot

Cells were lysed on ice using RIPA lysate (50mM Tris (pH
7.4), 150mM NaCl, 1% Triton X-100, 1% sodium deoxycho-
late, 0.1% SDS, 500mM EDTA, and a mixture of 100 x PMSF
protease inhibitors). Total protein obtained was separated on
a 10% SDS-PAGE gel and transferred to a PVDF membrane.
After blocking in 5% BSA for 2 hours, membranes were
incubated with the following primary antibodies for 2 hours
at room temperature: COLIAIl (Affinity, China, 1:50),
E-cadherin (cell signaling, USA, 1:1000), vimentin (Santa
Cruz, USA, 1:500). Finally, after incubation with HRP-
labeled secondary antibody (Affinity, China, 1:2000) at room
temperature for 2 hours, the membranes were exposed and
protein expression were detected. Each experiment was per-
formed in triplicate.

Immunofluorescence FISH

Cells were seeded onto slides in 24-well plates and incubated
overnight. After fixing the cells with 4% paraformaldehyde,
cells were washed with PBS for 5 minutes. Alex 488 labeled
miR-29a-3p probe and Cy?5 labeled circKRT7 probe were used
to detect their localization. All procedures were in accordance
with the instructions of the original hybridization detection kit
(D-0010, EXONBIO, China). Probes are diluted 100-fold with
the hybridization solution. After prehybridization, the cells
were incubated with the probe-containing hybridization solu-
tion at 37°C for 24 hours. Finally adding 20ul DAPI solution
and standing for 15 min. Samples were photographed with
a confocal microscope (Nikon Al, Japan). Each experiment
was performed in triplicate.
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Wound Healing Assay

Transfected cells were seeded in 24-well plates containing
10% FBS culture medium at a final concentration of 5x10°
cells per well. Twenty-four hours later, when the cell density
reached about 90, the cell layer was scraped with a pipette tip to
form a straight linear wound. After removing suspended cells
with PBS, the culture was grown by adding complete medium.
After 48 hours, a picture of the wound area was taken under
a microscope. Each experiment was performed in triplicate.

Colony Formation Assay

Cells were seeded into a 25-cm? culture flask. When the
cells entered the logarithmic growth phase, the cells were
transfected with exogenous plasmids and oligos. After
culture for 48 hours, the culture medium was removed
and the cells were treated with trypsin into single cells,
and then seeded into 6-well plates at a final concentration
of 1000 cells per well. The cells were placed in a 5% CO2
environment at 37°C for 15 days, and the medium was
changed every 3 days. After 15 days, cells were fixed with
absolute ethanol and stained with 1% crystal violet for 10
min. After washing with PBS and drying, the colonies of
the cells were counted. Each experiment was performed in
triplicate.

In vivo Experiment

Eighteen Five-week-old BALB/c mice were purchased
from Charles River (Beijing China), and mice were ran-
domly divided into three groups. Untreated cells and stable
cell lines knocking down circKRT7 were inoculated sub-
cutaneously with 5 x 10° cells per mouse. Tumor size was
measured every 3 days. Tumor volume was calculated
using the formula: Tumor volume = (lengthxwidth?)/2.
When the tumor size reached 50 to 100 mm>, miR-29a-
3p inhibitor was intratumorally injected into circKRT7+
29a-3p inhibitor groups. Thirty-one days after injection, all
animals were euthanized through the intravenous injection
of barbiturate at a final concentration of 100 mg/kg. Then,
the solid tumors were harvested from the mice by surgery.
All tissues were fixed in 4% formalin and embedded in
paraffin for H&E histological and immunohistochemical
staining. Ethical approval was obtained from Zunyi
Medical University prior to the commencement of the
study. All animal experiments were performed in accor-
dance with the ethical standards of the Institutional Animal
Care and Use Committee (IACUC) at Zunyi Medical
University for the welfare of the laboratory animals.

Statistical Analysis

All statistical analyses were performed using SPSS 19.0
(SPSS, Chicago, IL, USA). Significant differences among
groups were compared using Student’s 7-test. Comparisons
among three or more groups were conducted using
ANOVA with Dunnett’s post-test. The correlation between
KRT?7 expression and clinicopathological factors was esti-
mated by Fisher’s exact test. Statistical significance was
considered at P < 0.05 and labeled with *.

Results
Highly Expressed circKRT-7 Positively
Correlates with Tumor Growth in

Ovarian Cancer

Our previous research found that KRT7 was abnormally
highly expressed in ovarian cancer and plays a role in
the progression of ovarian cancer. Here we further study
the biological function of circular RNA of KRT7 in
ovarian cancer. The prediction results of circbank

(http://www.circbank.cn/) and circbase (http://www.cir

cbase.org/) databases showed that circKRT7 (hsa -
circ_0026360, 322nt) contains exons 3, 4, 5 and the
exon 3 and exon 5 are spliced together. First, we ver-
ified the expression of circKRT7 in 10 ovarian cancer
tissues and paired adjacent tissues using qRT-PCR. The
results showed that the expression of circKRT7 in ovar-
ian cancer tissues was higher than that of normal tissues
(Figure 1A). After confirming circKRT7 through DNA
sequencing, we predicted the miRNAs adsorbed by
circKRT7 and found multiple miR-29a-3p binding sites
(Figure 1B). ES-2 cells were transfected with the
circKRT7 inhibitory plasmid pENTR/H1/sh-circKRT7
and obtained stable cell lines. We inoculated subcuta-
neously with 5x10° cells per mouse. The same amount
of cells transfected with the control plasmid pENTR/H1/
TO was inoculated into nude mice as a control. After 30
days, tumor tissues were obtained and the expressions of
circKRT7 and miR-29a-3p were detected. The results
showed that tumor growth was inhibited after knocking
down circKRT7 (Figure 1C and D). In tumors with
circKRT7 repression, the expression of miR-29a-3p
was increased (Figure 1E and F). Resistance to digestion
by RNase R exonuclease further confirmed that this
RNA species is circular (Figure 1G). This suggests
that the biological function of circKRT7 in ovarian
cancer may be mediated by miR-29a-3p.
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Down-Regulation of circKRT7 Inhibits
Proliferation and Invasion of Ovarian
Cancer Cells

We first detected the expression of circKRT7 in 5 kinds of
ovarian cancer cells, SKOV3, CoCl1, ES-2, Caov-3, Caov-
4 (Figure 2A). Then, ES-2 and SKOV3 cells with the
highest expression of circKRT7 were selected to knock
down circKRT7 and detect its effect on the cell phenotype.
After detection of the decreasing of circKRT7 by PCR
(Figure 2B), electron microscopy was performed and
found that lamellar pseudopods increased to limit cell

migration (Figure 2C). Meanwhile, we used transwell
and wound healing assay to detect the cell invasion and
migration ability, respectively. The results show that
knocking down circKRT7 could inhibit cell invasion
(Figure 2D) and migration (Figure 2E). Colony formation
results indicated that circKRT7 knocked down also inhib-
ited cell proliferation (Figure 2F). In addition, we also
used Western blot to detect the expression of EMT-
related markers. The results showed that E-cadherin
expression was up-regulated, while vimentin expression

was reduced (Figure 2G).
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miR-29a-3p Adsorbed by circKRT7 While
Targeting COLIAI

In order to verify the targeting relationship between
circKRT7 and miR-29a-3p, we first used the circbank
database to predict their binding sites. Next, we used the
Targetscan database (www.targetscan.org) to predict the
binding of miR-29a-3p and COLIAI (Figure 3A). In
order to verify whether circKRT7 adsorbed miR-29a-3p,
immunofluorescence was performed and found that
circKRT7 and miR-29a-3p co-localized in ES-2 cells
(Figure 3B). Then, we inserted the wild and mutated
binding sequence of miR-29a-3p in circKRT7 to the luci-

ferase reporter plasmid, which was co-transfected with
control mimics or miR-29a-3p mimics. The results showed
that miR-29a-3p can bind wild-type circKRT7 and inhibit
luciferase activity, but had weak binding to mutant binding
sequences (Figure 3C). We next verified the targeting
relationship between miR-29a-3p and COLIAI using the
luciferase reporter assay. The results show that miR-29a-
3p can indeed bind to COLIAI and inhibit its translation
(Figure 3D). In addition, we overexpress wild-type
circKRT7 and mutant circKRT7, in which miR-29a-3p
binding sites were mutated. We observed that miR-29a-
3p expression was only inhibited in wild circKRT7-
overexpressing cells (Figure 3E). Moreover, Western blot
analysis was performed to detect COLIAI protein level
after transfected with circKRT7 shRNA alone or co-
transfected with miR-29a-3p ASO. The results showed
that the expression of COLIAI was down-regulated after
knocking down circKRT7, but ASO could reverse the
inhibition of sh-circKRT7 (Figure 3F).

Overexpression of miR-29a-3p Inhibits
Ovarian Cancer Cell Invasion and

Proliferation

We transfected miR-29a-3p mimics into ovarian cancer
cells SKOV3 and ES-2 and then detected the expression
of COL1A1, E-cadherin and vimentin. Results showed that
the expressions of COLIAI and vimentin expression were
suppressed after miR-29a-3p mimics treatment, while
E-cadherin expression was up-regulated (Figure 4A). The
morphology of cells was also observed to be changed by
an electron microscope (Figure 4B). At the same time, we
used transwell and wound healing tests to detect cell
invasion and migration ability. Results showed that over-
expression of miR-29a-3p can inhibit ovarian cancer cell
invasion and migration (Figure 4C and D). Moreover,

colony formation assay indicated that over-expression of
miR-29a-3p
(Figure 4E).

could also repress cell proliferation

COLIAI Counteracts the Inhibitory
Effect of miR-29a-3p in Ovarian Cancer

Cells

To further confirm the targeting relationship between miR-
29a-3p and COLIAI, we overexpressed COLIAI and
transfected control vectors in miR-29a-3p pre-transfected
ES-2 cells. Western blot results showed that compared
with the control group, the protein levels of COLIAI and
vimentin were up-regulated after overexpression of
COLIAI, while the expression of E-cadherin was down-
regulated (Figure 5A). Then, we performed transwell,
wound healing and colony formation assay to detect
changes in cell invasion, migration and proliferation abil-
ity. The results showed that overexpression of COLIAI
can indeed reverse the inhibitory effect of miR-29a-3p on
cell migration (Figure 5B), invasion (Figure 5C) and pro-
liferation (Figure 5D) ability to a certain extent.

miR-29a-3p Can Partially Reverse the
Function of circKRT7 in Ovarian Cancer
Cells

To verify that the function of circKRT7 in ovarian cancer
was mediated by miR-29a-3p, we performed a rescue
experiment. CircKRT7 was knocked down in ovarian can-
cer cells, and then miR-29a-3p inhibitor was transfected to
inhibit the increase of miR-29a-3p caused by circKRT7
downregulation. After detecting the expressions of
circKRT7 and miR-29a-3p (Figure 6A), Western blot test
was used to detect the expression of COLIAI, E-cadherin
and vimentin in ES-2 cells. The results showed that inhibi-
tion of circKRT7 could release miR-29a-3p, which caused
the down-regulation of COL1A1, vimentin and E-cadherin
up-regulation. After blocking with miR-29a-3p antisense
oligonucleotides, the expression of COL/A1 and vimentin
was restored (Figure 6B). We then used transwell, wound
healing and colony formation experiments to verify
whether miR-29a-3p ASO could counteract the effect of
cicKRT7 knock-down. Results suggested that inhibition of
miR-29a-3p could indeed restore the cell invasion (Figure
6C), migration (Figure 6D) and proliferation ability
(Figure 6E) that inhibited by circKRT7 down-regulation
in ES-2 and SKOV3 cells.
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Suppression of circKRT7 Inhibits Ovarian
Cancer Tumorigenesis in vivo

The above results have initially demonstrated the positive
role of circKRT7 in ovarian cancer cells. Here we further
confirm whether the effect of circKRT7 on ovarian cancer
was mediated by miR-29a-3p in vivo. We subcutaneously
inoculated ES-2 cells with stable low expression of
circKRT7 in nude mice, which were evenly divided into
3 groups of 6 mice each. When the tumor reached 2 mm in
diameter, we injected miR-29a-3p inhibitor into the tumor.
Tumor size was regularly monitored. Tumor was harvested

after euthanasia and found that tumor growth was inhibited

after circKRT7 was knocked down, while inhibition of
miR-29a-3p could reverse this role of circKRT7 (Figure
7A and B). After fresh solid tumors were embedded and
cut into 4um sections, we used immunohistochemistry to
detect the expression changes of COL/A4l and EMT mar-
ker. The results showed that the protein expression of
COL1A1 and vimentin was inhibited, while the expression
of adhesion protein E-cadherin was up-regulated after
circKRT7 was knocked down. Similarly, miR-29a-3p inhi-
bitor could restore the expression of COLIAI and vimen-
tin in the circKRT7 low expression group, while inhibiting
the 7C). The

expression of E-cadherin (Figure
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Statistical significance was considered at P < 0.05 and labeled with *.
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expressions of circKRT7 and miR-29a-3p were also
detected by qRT-PCR (Figure 7D).

Discussion

With the development of bioinformatics and high-
throughput sequencing technology, more and more
circRNAs are discovered and concerned. CircRNA is con-
served among species and is stable in blood, saliva, and
exosomes. These characteristics may enable circRNA to
be used in the diagnosis of diseases, including cancer.
Although a lot of research is focusing on circRNA, many
questions remain unanswered. CircKRT7 is derived from
KRT?7 gene, which is frequent findings in multiple cancers
and constitutes a prognostic factor. However, no research
has focused on circKRT7 and its biological role in ovarian
cancer. In this study, we found that circKRT7 is abnor-
mally highly expressed in ovarian cancer. In order to
verify the function and mechanism of circKRT7 in ovarian
cancer, we used cell and animal experiments to verify. It
was found that overexpression of circKRT7 can block the
level of miR-29a-3p and promote the proliferation and
invasion of ovarian cancer cells. As a tumor suppressor,
miR-29a-3p has been shown to inhibit the progression of
thyroid tumors, hepatocellular carcinoma, and glioma.'*™"”
In addition, circFOXO3 could promote prostate cancer
progression by sponging miR-29a-3p.'® Here we found
that miR-29a-3p can inhibit the expression of COLIAI,
and circKRT7 can precisely release COLIA1 by adsorbing
miR-29a-3p, which ultimately urges the proliferation and
metastasis of ovarian cancer cells.

Most malignant tumors derived from epithelial tissues.
Epithelial tissue-derived tumors endow mesenchymal proper-
ties through EMT pathway and become more malignant and
metastatic.'”° Here we find that the expression of vimentin
was significantly up-regulated after over-expression of
circKRT7, while the expression of E-cadherin was suppressed.
This means that cell adhesion was reduced and exercise ability
was enhanced. We also found similar results in animal experi-
ments, that is, circKRT7 can promote vimentin and inhibit the
expression of E-cadherin, so that tumor cells have stronger
metastatic ability. These results indicated that the promotion
effect of circKRT7 on ovarian cancer was probably through the
EMT pathway.

ECM is crucial for EMT and tumor metastasis, and
collagen is one of the main components of ECM.?!*? As
a member of the collagen I family, the relationship
between COLIAI! and tumor cell proliferation and

invasion has been reported in many cancers, such as pan-
creatic cancer, hepatocellular carcinoma, and gastric
cancer.”>?° In this study, we found that miR-29a-3p can
bind to COLIAI and inhibit its protein expression, while
circKRT7 can restore the expression of COLIAI by
adsorbing miR-29a-3p, thereby promoting metastasis of
ovarian cancer cells. Of course, whether this specific
expression of circKRT7 is caused by genetics or the
tumor microenvironment remains to be further studied.

In summary, we have verified the important role of
KRT7 circular RNA in the malignant progression of ovar-
ian cancer. The high expression of circKRT7 in ovarian
cancer patients was first confirmed. In addition, circKRT7
has been shown to promote the proliferation and metasta-
sis of ovarian cancer cells by absorbing miR-29a-3p
through EMT pathway. These results not only explain the
biological function of circKRT7, but also provide some
theoretical support for the clinical diagnosis and treatment
of ovarian cancer.
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