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Abstract. - OBJECTIVE: The importance of
circular RNAs in malignant tumors causes more
attention in researchers. Hepatocellular carci-
noma (HCC) is one of the most ordinary malig-
nant tumors. Hsa_circ_0000285 was explored
to identify how it functions in the metastasis
of HCC.

PATIENTS AND METHODS: Real Time-quan-
titative Polymerase Chain Reaction (RT-qPCR)
was utilized to detect hsa_circ_0000285 expres-
sion in HCC patients’ tissues. Hsa_circ_0000285
lentivirus and shRNA was constructed for
the transfection of HCC cells. Wound heal-
ing assay, transwell assay, and Matrigel as-
say were conducted to identify the function of
hsa_circ_0000285 in HCC cells. Furthermore,
mechanism assays were performed to uncover
the interaction between hsa_circ_0000285 and
miR-599.

RESULTS: Hsa_circ_0000285 was signifj
ly higher-expressed in HCC samples co
to that in adjacent samples. The migrated |
of HCC cells was reduced after hsa_circ_000

f HCC by targeting miR-
potential therapeutic target
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Introduction

Liver cancer is the 2™ ca
deaths worldwide. The heg
(HCC) is one of the pr
counting for almost
cers'. HCC cells
tasis ability, why

er-related

A in mammalian cells may have
t functions. As a kind of non-cod-
widely existing in mammalian cells,
r RNAs (circRNAs) are considered to have
rtant regulatory functions in gene expression
and other life activities because of its high expres-
sion and stability in the cytoplasm and evolution-
ary conservatism among species®. Currently, the
research of circRNAs in tumors mainly focuses
on digestive system tumors. Compared with nor-
mal tissues, the expression of circRNA-CDRlas
in HCC increased which was negatively correlat-
ed with the expression of anti-cancer microR-
NA-7. Further experiments in vitro showed that
circRNA-CDR las could promote the proliferation
and invasion of HCC by binding with microR-
NA-7*. The expression of CircRNA-SETD3 in
HCC and cell lines decreased significantly. Func-
tional studies showed that circRNA-SETD3 could
play aregulatory role by targeting microRNA-421.
Survival analysis showed that the low expression
level of circRNA-SETD3 was associated with
poor prognosis and larger tumor volume, suggest-
ing that circRNA-SETD3 might be a predictor of
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HCC. Circ_0000885 is a novel circRNA which
has been recently reported to be significantly
overexpressed in patients with osteosarcoma®. To
research the role of hsa circ 0000285 in HCC,
the expression was detected, and related protein
and mechanism were studied.

Patients and Methods

Tissue Samples

A total of 54 cancer tissues and paired adja-
cent tissues were obtained from HCC patients
who underwent surgery at the Xuzhou Central
Hospital. No radiotherapy or chemotherapy was
performed before the surgery. All fresh tissues
were stored immediately at —80°C. This research
was approved by the Ethics Committee of Xu-
zhou Central Hospital. Signed written informed
consents were obtained from all participants be-
fore the study.

Cell Culture

Human HCC cell lines (Bel-7402 and He
and a normal liver epithelial cell line (L02
purchased from American Type Culture
tion (ATCC; Manassas, VA, USA). Cell
cultured with Dulbecco’s Modified Eagle’s
dium (DMEM; Gibco, Rockville, MD, USA) a
10% fetal bovine serum (FBS Life
Gaithersburg, MD, USA) in an i
ing 5% CO, at 37°C.

Cell Transfection
After HCC cells wer

6-well plates, cells wer

circ_0000285 lentivir

fectamine 3
Those GFP,

RIzol reagent (Invitrogen,
) and then reverse-transcribed
leoxyribose nucleic acids (cD-

NAs) through reverse Transcription Kit (Ta-
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KaRa Biotechnology Co Lig

circRNA_ 0000285 pri
GTTGGTGGATCCTG

was repeated in triplicate independently.
relate distange was viewed under a light mi-

and Matrigel
After transfection, 1x10° cells in 200 pL se-
¢ DMEM were replanted in the top cham-
g, Corning, NY, USA) with or without
trigel (BD Biosciences, Bedford, MA,
A). DMEM and FBS were added to the low-
chamber. Then, they were cultured overnight
an incubator supplemented with 5% CO, at
C. The top surface of chambers was treated
ith methanol for 30 min after wiped by a cotton
swab. Next, they were stained in crystal violet for
20 min. Five fields were randomly chosen under
a Leica DMI4000B microscope (Leica Microsys-
tems, Heidelberg, Germany).

Luciferase Assays

Luciferase reporter gene assay kits (Promega,
Madison, WI, USA) were used to detect the lu-
ciferase activity of HCC cells. Briefly, the 3'-un-
translated region (3'-UTR) of hsa circ_ 0000285
cloned into the pGL3 vector (Promega, Madi-
son, WI, USA) was identified as wild-type (WT)
3-UTR. Quick-change site-directed mutagenesis
kit (Stratagene, La Jolla, CA, USA) was used for
site-directed mutagenesis of the miR-599 bind-
ing site in hsa_circ_0000285 3’-UTR, which was
named as mutant (MUT) 3-UTR. Cells were
transfected with WT-3-UTR or MUT-3-UTR
and miR-ctrl or miR-599 for 48 h. Then, the lucif-
erase assay was conducted on the dual luciferase
reporter assay system (Promega, Madison, WI,
USA).
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Statistical Analysis hsa_circ_ 0000285 was knockg
All statistical analyses were performed by Statisti- cells. As was shown in Fig il of
cal Product and Service Solutions (SPSS) 20.0 (SPSS, invaded cells was remarkak ¢
Chicago, IL, USA). Independent-sample z-test was se- circ_0000285 was knoc
lected when appropriate. Moreover, p<0.05 was con-
sidered a statistically significant difference. Overexpression
Promoted Cell
of HCC Cells

Results To explore ¢ 0000285
in cell migrati cells, Bel-
Hsa _circ_0000285 Expression Level 7402 cell 1i xpression of

in HCC Tissues and Cells hsa_circ | . was utilized
RT-qPCR analysis performed in 54 paired ficiency (Figure

HCC tissues and adjacent tissues showed that . i sa_ circ 0000285

hsa circ_0000285 expression was upregulated

in HCC tissues, which was shown in Figure 1A. n in Figure 3C, the

Moreover, its expression in Bel-7402 and HepG2
cells and a normal liver epithelial cell (L02) were
also detected. As was shown in Figure 1B, the
hsa circ_0000285 expression level of HCC cells
was higher compared to that of L02.

vaded cells was remarkably
_circ_0000285 was overex-

Knockdown of Hsa_circ_ 0000285
Suppressed Cell Migration and Invasi
of HCC Cells
To explore the effects of hsa circ
in cell migration and invasion of HCC ce
HepG2 cell line was used for the knockdo
hsa_circ_0000285. Then, RT-qPCR was ut111z
for detectlng the transfection effica
2A). As shown in Figure 2B, h
knockdown reduced cell rn'
HepG2 cells. As shown in Fi
of migrated cells was rema

The Interaction Between MiR-599
a_circ_0000285 in HCC

RNA Interactome (https:/circinter-
a.nih.gov/) was used to find the miR-
s that contained complementary base with
sa_circ_0000285. As miR-599 was a tumor
pressor and was able to suppress cancer cell
liferation, we focused on miR-599 among
ese miRNAs which was interacted with hsa
circ_0000285 (Figure 4A). Indeed, the RT-qPCR
assay showed that the expression of miR-599 was
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(Figure 4B), while the exp,
lower in hsa_circ_0000
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luciferase assay rev
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fection of hsa_
had no effec
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ion level nega-

ncRNA) is a hotspot in the
ular mechanism, new tumor
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microRNA to non-coding RNA, a large num-
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control

shRNA

Migrated length

on. A, Hsa_circ_0000285 expression in HepG2
Waotind healing assay showed that the migrated length
ed with control group in HCC cells (magnification: 40x).
gnificantly repressed cell migration in HCC cells (magnifi-
0000285 significantly repressed cell invasion in HCC cells
endent experiments (mean + standard error of the mean).

ber of basic studies have confirmed that ncRNA
has important biological functions in the occur-
rence and development of a variety of cancers.
As a result, n~cRNA may be an effective marker
for early diagnosis of tumors or a potential tar-
get for drug therapy. In recent years, circRNA has
become another star molecule after IncRNA and
has attracted wide attention. In view of its specific
expression, complex regulatory mechanism and
close relationship with the occurrence and devel-
opment of cancer, it has become the latest hotspot
in the field of research, including colorectal can-
cer, breast cancer, bladder cancer and so on’®
HCC is the fifth and seventh most common
malignant tumors in men and women, and has the
third highest mortality rate among all cancers'.
The disease is characterized by a high recurrence
rate after radical resection and resistance to med-
ication. In addition, due to the lack of accurate
early diagnosis and effective treatment, most pa-
tients with HCC are in advanced stage when di-
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Figure 3. Overexpression of hsa_circ_0000285 P
Bel-7402 cells transfected with hsa_circ_0000285 le
assay showed that the migrated length of Bel-7402 cel%
vector group in Bel-7402 cells (magnification: 40x). C,
significantly enhanced cell migration in B,
hsa_circ_0000285 significantly promote,
of three independent experiments (me

agnosed, which leads to
patients. Therefore, new
diagnosis, prognosis
need.
Hsa_circ_0000
has been initially

hsa circ_000
with tumor
tastasis, di

ionificantly associated
ion, lymph node me-

Y circ_0000285 was
. Besides, the silence

ells. The above results indicat-
00285 promoted metastasis of
t as an oncogene.

ed that sa_
HCC and might%

empty vector

Lentivirus

Migrated length

Y = N
=3 o o
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empty vector Lentivirus

Oliferation. A, Hsa_circ_0000285 expression in
y vector was detected by RT-qPCR. B, Wound healing
s group was markedly increased compared with empty
1 assay showed that overexpression of hsa_circ 0000285
on: 40x). D, Matrigel assay showed that overexpression of
\ls (magnification: 40%). The results represent the average
an). *p<0.05, as compared with the control cells.

At present, the functional recognition and
mechanism of circRNA are still very limited.
Competitive adsorption of microRNA is one
of the mechanisms that have been studied ex-
tensively at present. Since circRNAs are highly
expressed in the cytoplasm, studies have found
that circRNAs can interfere with the biological
regulation mediated by microRNAs by adsorbing
specific microRNAs in the cytoplasm through
their microRNAs adsorption sites’>. The cir-
cRNA-CDR1as/miRNA-7 axis has been reported
to be involved in brain tumors, lung cancer, osteo-
sarcoma, urogenital tumors and other diseases'.
Low expression of circRNA-SETD3 in HCC can
bind to microRNA-421 which is closely related to
tumor size growth and poor prognosis’. In addi-
tion, many circRNAs have been found to bind to
multiple microRNAs, suggesting that these cir-
cRNAs may regulate the level of target genes by
regulating the microRNAs.
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miR-599 3'-CAAACUAUUUGACUGUGUUG-5"'
circ_0000285-WT 5'-CUAAAUUCAUGUGACACAAA-3'

circ_0000285-MUT 5'-CUAAAUUCAUGUCUGUGUUA-3'
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99 is a novel miRNA,
to a novel tumor sup-

X 85 and miR-599. A, Binding sites of miR-599 on hsa_circ_0000285.
shRNA groufcompared with control group. C, MiR-599 expression was decreased in
d with empty vector group. D, Co-transfection of miR-599 and hsa_circ_0000285-
hile co-transfection of miR-599 and hsa circ_0000285-MUT did not change
between the expression level of miR-599 and hsa circ 0000285 in HCC
¢ independent experiments Data are presented as the mean + standard error

could be suppressed by the upregulation of
hsa circ_0000285, while miR-599 expression
could be promoted by the downregulation of
hsa circ_0000285. Furthermore, the expres-
sion of miR-599 was negatively correlated with
hsa circ_0000285 in HCC tissues. All these
results indicated that hsa_circ_0000285 might
promote tumorigenesis of HCC by directly tar-
geting miR-599.
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Conclusions

We showed that hsa circ 0000285 was re-
markably upregulated in HCC tissues and could
facilitate cell metastasis in HCC by target-
ing miR-599. These findings suggest that hsa
circ_0000285 may contribute to therapy for HCC
as a prospective target.
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