@ﬁ SPANDIDOS
,3,‘ PUBLICATIONS

MOLECULAR MEDICINE REPORTS 13: 273-280, 2016

MicroRNA-1246 promotes growth and metastasis of colorectal
cancer cells involving CCNG2 reduction
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Abstract. Colorectal cancer (CRC) is the third most common
cancer type and the fourth leading cause of cancer-associated
mortality worldwide. MicroRNA (miR)-1246 is involved in
differentiation, invasion, metastasis and chemoresistance of
certain types of tumor cells. CCNG2 encodes an unconven-
tional cyclin homolog, cyclin G2 (CycG2), associated with
growth inhibition, which correlated significantly with lymph
node metastasis, clinical stage, histological grade and poor
overall survival in numerous cancer types. To investigate the
regulation of miR-1246 on CycG2 expression, and their effects
on proliferation and metastasis of CRC, HCT-116 and LOVO
cells were transfected with pre-miR-1246 anti-miR-1246
and their negative controls. It was demonstrated that the
expression of miR-1246 was significantly increased in CRC
tissues and cell lines, which was the opposite of CycG2.
miR-1246 negatively regulated the expression of CycG2 in
HCT-116 and LOVO CRC cells. CCNQG?2 is a direct target of
miR-1246 in CRC cells. Overexpression of miR-1246 induced
cell proliferation, migration and invasion, while knockdown of
miR-1246 inhibited proliferation, migration and invasion in the
CRC cells. Upregulation of miR-1246 mediated the malignant
progression of CRC and is partly attributed to the downregula-
tion of the expression of CycG2. Consequently, these findings
provided a molecular basis for the role of miR-1246/CCNG2
in the progression of human CRC and suggested a novel target
for the treatment of CRC.
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Introduction

Colorectal cancer (CRC) is the third most common cancer type
and the fourth leading cause of cancer-associated mortality
worldwide, with an estimated incidence of 1.2 million cases and
a mortality of >600,000 annually (8% of all cancer-associated
mortalities), making this a global public health problem. The
incidence and mortality rates of CRC are increasing rapidly in
Asian countries (1). Early-stage diagnosis of CRC potentially
reduces the mortality of this disease. Although colonoscopic
screening for CRC is currently the most reliable diagnostic
tool, its cost and invasive nature limit its use. Therefore, there
is a pressing requirement for developing novel, non-invasive,
highly sensitive effective therapeutic methods (2).

MicroRNAs (miRs) belong to a class of highly conserved,
~22-nucleotide, single-stranded RNAs, which epigenetically
regulate protein translation by binding to the 3'-untranslated
region (UTR) of the target messenger RNA (mRNA) and medi-
ating either mRNA degradation or translational repression (3).
miRs function as potential oncogenes or tumor suppressors in
cancer development. A global impairment of miR has been
described in various human cancer types, including CRC (4).

miR-1246 is a p53 transcriptional target, which is involved
in the regulation of the known p53 functions, including cell
cycle, apoptosis and senescence (5). The levels of serum
miR-1246 can predict lymph node metastasis in cervical squa-
mous cell carcinoma, which induces cervical squamous cell
carcinoma SiHa cell proliferation, invasion and migration by
targeting THBS2 (6,7) and it may be a prognostic biomarker for
oesophageal squamous cell carcinoma (8). miR-1246 is impor-
tant in differentiation, invasion and metastasis of esophageal
squamous cell carcinoma and hepatocellular carcinoma (9-11).
miR-1246 was reported to be one of the driving miRs in
CRC (12) since miR-1246 was significantly higher in tumor
tissues compared with stromal tissues, and is present in higher
serum exosomal levels in patients with CRC (13,14). miR-1246
is considered to be responsible for proangiogenic function by
activating Smad1/5/8 signaling in CRC (15). However, other
biofunctions remain to be elucidated.

CCNG?2 encodes an unconventional cyclin homolog,
cyclin G2 (CycG2), associated with growth inhibi-
tion. The expression of CycG2 is repressed by mitogens,
however, is upregulated during cell cycle arrest responses
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to antiproliferative signals (16). The expression of CycG2
decreased in thyroid cancer, esophageal, prostate, kidney and
gastric cancer tissues and cells, and is significantly correlated
with lymph node metastasis, clinical stage, histological grade
and poor overall survival, suggesting that CCNG2 may be
important as a negative regulator in thyroid cancer K1 cells
by promoting the degradation of CDK2 (17-21). In addition,
abnormal expression of CycG2 was observed in nasopharyn-
geal carcinoma cells and was closely associated with tumor
differentiation, origin and progression (22). In colorectal
carcinoma, the protein expression level of CycG2 was signifi-
cantly lower in CRC tissue compared with normal tissues, and
biological function revealed that SW480 cells transfected with
CCNG2 exhibited a lower survival fraction, higher percentage
of the GO/G1 phases and reduced protein expression of
CDK2 (21). The underlying molecular mechanism of the
downregulation of CycG2 remains to be fully elucidated. In
laryngeal squamous cell carcinoma, CCNG2 was confirmed
as a direct target of miR-93 (23).

Notably, the expression of miR-1246 is associated with
chemoresistance and cancer stem cell-like properties via
CCNG?2, and may predict a poorer prognosis in patients with
pancreatic cancer (24). These results suggested that upregula-
tion of miR-1246 may be one of the molecular mechanism of
the regression of CCNG?2 in pancreatic cancer cells. However,
whether this is also the case in CRC cells remains to be eluci-
dated.

The present study constructed cell models with gain-of-
and loss-of-function of miR-1246 to assess its biofunction
and direct target in CRC cell lines. These results may support
CCNG2 and miR-1246 as novel diagnostic or therapeutic
target for CRC.

Materials and methods

Ethics statement. Prior written informed consent was obtained
from all patients and the study was approved by the Protection
of Human Subjects Committee of the Second XiangYa
Hospital of Central South University (Hunan, China).

Tumor tissue sample preparation. A total of 10 patients,
including six males and four females aged 45-76 years
(mean, 63.2 years), diagnosed with CRC at The Second
XiangYa Hospital of Central South University were recruited.
The experimental protocols were approved by the Ethics
Committee of The Second XiangYa Hospital of Central South
University. RNA or tissue samples were prepared from the
tumor tissues and their matched adjacent non-tumor tissues,
and were then subjected to reverse transcription-quantitative
polymerase chain reaction (RT-qPCR) or western blotting.

Tissue microarray immunohistochemistry. A CRC tissue
microarray (TCO0128) was purchased from Auragene
Biotechnology (Changsha, China). Tissue microarray blocks
were incubated with anti-CCNG?2 antibody (cat. no. ab5502;
Abcam, Cambridge, MA, USA) or normal rabbit immunoglob-
ulin G as a negative control. Immunostaining was performed
using the Moticcam3000 system (Motic Group Co., Ltd.,
Xiamen, China) with diaminobenzidine (Zhongshan Jingiao,
Beijing, China). Image-Pro-Plus software (Media Cybernetics,
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Inc., Rockville, MD, USA) was used to quantify the mean
density of CCNG2 staining, according to the manufacturer's
protocols.

Cell culture. The SW620, SW480, HCT116, HT29 and LOVO
CRC cell lines, and intestinal epithelial cells (IECs) were
purchased from China Center for Type Culture Collection
(Wuhan, China). All cell lines were cultured in Dulbecco's
modified Eagle's medium (Gibco; Thermo Fisher Scientific,
Inc., Waltham,MA, USA), supplemented with 10% fetal bovine
serum (Gibco; Thermo Fisher Scientific, Inc.), 100 IU/ml peni-
cillin and 100 pg/ml streptomycin sulfate (Beyotime Institiute
of Biotechnology, Shanghai, China) at 37°C in a humidified
incubator, containing 5% CO,.

Transfection. For the miR-1246 functional analyses, the
pre-miR-1246, pre-con, anti-1246 or anti-con (GeneCopoeia,
Guangdong, China) were transfected into HCT-116 and LOVO
cell lines using Lipofectamine 2000 (Invitrogen; Thermo
Fisher Scientific, Inc.), according to the manufacturer's proto-
cols.

Reverse transcription-quantitative polymerase chain reac-
tion (RT-gPCR). The total RNA was extracted from cells
using TRIzol reagent (Invitrogen; Thermo Fisher Scientific,
Inc.), according to the manufacturer's protocols. The relative
expression level of miR-1246 and CCNG2 were determined
by RT-qPCR using mirVana™ qRT-PCR microRNA detec-
tion kit (Ambion, Applied Biosystems, Austin, TX, USA),
according to the manufacturer's protocols. The specific
primer settings for miR-1246 (cat. no. HmiRQPO0078) and
U6 (cat. no. HmiRQP9003) were obtained from GeneCopoeia.
The mRNA expression of CCNG2 was detected by
RT-qPCR using the standard SYBR Green RT-PCR kit
(Takara Bio, Inc., Otsu, Japan), according to the manufac-
ture's protocols. The specific primer pairs were as follows:
CCNG2, sense: 5'-AAGAAGAGAGATTCCAACC-3' and
antisense: 5'-CCAGCAAAAAAGAACAGAC-3"; B-actin,
sense: 5'-CCCATCTATGAGGGTTACGC-3' and anti-
sense: 5"TTTAATGTCACGCACGATTTC-3'. The mRNA
expression levels were normalized against that of $-actin. The
relative mRNA expression levels of CCNG2 or miR-1246 was
quantified using the GraphPad Prism 4.0 software (GraphPad
Software, San Diego, CA, USA) and the 2424 method (25).

Cell proliferation assay. Cells in the exponential growth
phase were plated at a final concentration of 2x10° cells/well
into 96-well culture plates. The viability of the cells was
determined by MTT assay 24,48 and 72 h following seeding.
The optical density at 570 nm of each well was measured
using an ELISA reader (ELX-800; Bio-Tek, Winooski, VT,
USA).

Colony-formation assay. For all groups, 3 ml complete
medium, containing 150 cells were added into each well of
a 6-well plate. The plates were incubated at 37°C with 5% CO,
for 14 days. Following incubation, the cells were gently washed
and stained with Giems (Solabrio, Beijing, China). Colonies
containing at least 50 cells (0.3-1.0 mm in diameter) were
counted using a microscope (AE31; Motic Group Co., Ltd.).
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Cell apoptosis assay. The cells were transfected
with 80 nM pre-miR-1246 or anti-miR-1246, and 48 h after
transfection, the cells were subjected to an apoptosis assay.
Apoptosis was detected by annexin V/propidium iodide
staining using an apoptosis detection kit (BD Pharmingen,
San Diego, CA, USA). Briefly, 10° treated cells were incubated
with annexin V/propidium iodide for 20 min at 25°C and were
subsequently analyzed by flow cytometry (FACSCalibur;
Beckman Coulter, Brea, CA, USA).

Cell invasion assay. The invasive ability of CRC cells was
determined in 24-well Transwell chambers (Chemicon,
Danvers, MA, USA), containing a layer of matrigel. For all
groups, 200 ul cell suspension (1x10° cells/ml) was added in
triplicate wells. Following an incubation for 24 h, the dye on
the membrane was dissolved with 10% acetic acid, dispensed
into 96-well plates (150 pl/well) and the optical density
at 570 nm of each well was measured using an ELISA reader
(ELX-800; BioTek).

Cell migration assay. The cell migratory capability was
estimated using a wound healing assay, as described previ-
ously (26). Briefly, the cells were cultured to confluence.
Wounds of ~I mm width were created using a pipette tip of
1 ml, and the cells were washed and incubated in a serum-free
medium. Following incubation for 24 h, the cells were
incubated in a medium, containing 10% fetal bovine serum.
Cultures at 0 and 48 h were fixed and observed under a micro-
scope (AE31; Motic).

Dual luciferase reporter assay. The 3'-UTR of
CCNG2 (NM_004354.2), containing the miR-1246 binding
sites and its corresponding mutated sequence, were cloned
into the psi-CHECK?2 luciferase reporter vector (Promega,
Madison, WI, USA) downstream of Renilla luciferase, termed
CCNG2-3'-UTR and CCNG2-Mut 3'-UTR, respectively. Using
Lipofectamine 2000 (Invitrogen; Thermo Fisher Scientific,
Inc.), the HCT-116 and LOVO cells were co-transfected with
the recombinant reporter constructs and miR-1246 mimics,
miR-1246 inhibitor, negative control (NC) or the negative control
inhibitor (GeneCopopia, Rockville, MD, USA). Luciferase
activity was determined after 48 h using the Dual-Glo substrate
system (Promega) and an LD400 luminometer (Beckman
Coulter). The data are presented as the ratio of experimental
(Renilla) luciferase against control (Firefly) luciferase.

Western blotting. The tissues or cells were solubilized in cold
radioimmunoprecipitation lysis buffer (Auragene, Changsha,
China). Following lysis, a Bicinchoninic Acid Assay kit
was used (Auragene) to determine protein concentration.
The proteins (2 ug/ul) were separated on 10% SDS-PAGE
gels (Amresco LLC, Solon, OH, USA) and were subse-
quently transferred onto a polyvinylidene membrane (EMD
Millipore, Bedford, MA, USA). The membranes were
blocked in 10% non-fat dried milk in phosphate-buffered
saline containing 0.05% Tween-20 for 3 h and were subse-
quently incubated overnight at 4°C with rabbit anti-human
CCNG2 polyclonal antibody (cat. no. ab5502; 1:1,000; Abcam),
with B-actin (rabbit anti-human polyclonal antibody; 1:2,000;
cat. no. 189073; Abcam) used as a control. Following primary
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Figure 1. mRNA expression of miR-1246 in colorectal cancer. (A) The
mRNA expression of miR-1246 was assessed in cancer tissues relative to the
adjacent tissue from the identical patient and (B) the mRNA expression of
miR-1246 was determined in five colorectal cancer cell lines relative to normal
IEC cells by reverse transcription-quantitative polymerase chain reaction. The
data are expressed as the mean + standard deviation of a representative experi-
ment performed in triplicate. "P<0.05. IEC, intestinal epithelial cell.

antibody incubation, the membrane was incubated with the
goat-anti-rabbit-horseradish peroxidase secondary antibody
(cat. no. 111-035-003; Jackson ImmunoResearch Laboratories,
West Grove, PA, USA) at room temperature for 1 h, and the
immune complexes were detected using an enhanced chemi-
luminescence kit (Auragene).

Statistical analysis. The data are expressed as the mean =+ stan-
dard deviation from at least three separate experiments.
Statistical analysis was performed using SPSS 16.0 software
(SPSS, Inc., Chicago, IL, USA). The difference between two
groups was analyzed by Student's t-test. P<0.05 was consid-
ered to indicate a statistically significant difference.

Results

Expression of miR-1246 in CRC tissues and cell lines. The
mRNA expression levels of miR-1246 in clinical tissues or in
CRC cell lines were determined using RT-qPCR. Compared
with the paired adjacent tissues, the mRNA expression levels
of miR-1246 in the tumor tissues were significantly higher
(Fig. 1A). Additionally, the mRNA expression levels of
miR-1246 in SW620, SW480, HCT116, HT29 and LOVO cell
lines were also upregulated compared with the levels in the
IECs (Fig. 1B). The results suggested that miR-1246 may be an
onco-miR involved in the progression and development of CRC.

Expression of CycG2 in CRC tissues and cell lines.
CCNG2 was a predicted underlying target gene of miR-1246.
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Figure 2. mRNA expression of CCNG2 and protein expression of CycG2 in colorectal cancer. (A and B) Representative results of immunohistochemical
staining and mean density of CycG2 in cancer tissues and their paired adjacent tissues in the tissue microarray (magnification, x40). (C) The mRNA expres-
sion of CCNG?2 in cancer tissues was determined relative to paired adjacent tissues by reverse transcription-quantitative polymerase chain reaction. (D) The
protein expression of CycG2 in five colorectal cancer cell lines relative to endothelial IEC cells was determined by western blotting. The data are expressed as
the mean + standard deviation of a representative experiment performed in triplicate. "P<0.05, compared with the corresponding adjacent tissue group using

Student's t-test. CycG2, cyclin G2; IEC, intestinal epithelial cell.

The tissue microarray analysis results demonstrated that the
CycG2 mean density was significantly lower in tumor tissues
compared with paired adjacent tissues (Fig. 2A and B).

The expression levels of CycG2 in collected CRC tissues
and cell lines were assessed using RT-qPCR and western
blotting. The results revealed that compared with the paired
adjacent tissues, the mRNA expression levels of CCNG2 in
tumor tissues were significantly lower (Fig. 2C) and the protein
expression levels of CycG2 in the SW620, SW480, HCT116,
HT29, LOVO cell lines were also downregulated compared
with the IECs (Fig. 2D), which were consistent with the TMA
results.

CCNG?2 is a direct target of miR-1246 in the HCT-116 and
LOVO cell lines. The coexistence of miR-1246 upregula-
tion and CCNG2 downregulation in CRC tissues and cells
implies a potential regulatory correlation between them.
To confirm the direct targeting association between them, a
luciferase reporter assay was used. The CCNG2 3'-UTR frag-
ment, containing the miR-1246 binding site and its mutated
sequence, were cloned into psi-CHECK2 dual luciferase
reporter vectors. miR-1246 significantly inhibited the lucif-
erase activity in HCT-116 and LOVO cells transfected with
the CCNG2-3'-UTR. However, miR-1246 mimics revealed no
suppression on the luciferase activity levels in HCT-116 and
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Figure 3. CCNG?2 is a direct target of miR-1246. Dual luciferase reporter
assays were performed to assess the interaction between miR-1246 and its
targeting sequence in the CCNG2 3'-UTR, using constructs containing the
targeting sequence (termed 3'-UTR CCNG2) and mutated targeting sequence
(termed 3'-UTR Mut CCNG2) cloned into psi-CHECK?2 in (A) HCT-116 and
(B) LOVO cells. The data are expressed as the mean + standard deviation of
a representative experiment performed in triplicate ('P<0.05, vs. NC). UTR,
untranslated region; Mut, mutated; NC, negative control.

LOVO cells transfected with Mut-CCNG2-3'-UTR (Fig. 3).
These results confirmed that CCNG?2 is a direct target of
miR-1246 in HCT-116 and LOVO cells.
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Figure 4. Effects of miR-1246 on cell proliferation. The colorectal cancer cells were transfected with pre-miR-1246, anti-miR-1246 or negative control
(pre-con and anti-con). The cell viability between O and 72 h were measured using an MTT assay in (A) HCT-116 and (B) LOVO cells. Con, control; miR,

microRNA; OD, optical density.
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Figure 5. Effects of miR-1246 on cell invasion and migration. The migration capabilities were measured by scratch assay and the relative representative results
were determined in (A) HCT-116 and (B) LOVO cells. The invasion capabilities were measured by Transwell assay and the relative representative results
were determined in (C) HCT-116 and (D) LOVO cells. The data are expressed as the mean + standard deviation of a representative experiment performed in
triplicate ("P<0.05, vs. NC). NC, negative control; miR, microRNA; OD, optical density.
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Figure 6. Effects of miR-1246 on cell apoptosis. (A) HCT-116 and (B) LOVO cells were transfected with pre-miR-1246, anti-miR-1246 or negative control
(pre-con and anti-con) and apoptosis was assessed by annexin V-phycoerythrin/7-AAD flow cytometry. The error bars represent the mean + standard error of

the mean ("P<0.05, vs. control). miR, microRNA.

Effects of miR-1246 on CRC proliferation. To further
investigate the role of miR-1246 in CRC in vitro, a cell
proliferation assay was performed to determine the effects
of miR-1246 overexpression and knockdown on cell prolif-
eration in HCT-116 and LOVO cells. Following transfection
with pre-miR-1246, anti-miR-1246 and their negative control
(pre-con and anti-con), RT-qPCR data revealed that the
mRNA expression of miR-1246 was successfully altered.
The expression of miR-1246 increased by almost 12 times
in the HCT116 cell line, and 15 times in the LOVO cells,
compared with the pre-con groups, following transfection
with pre-miR-1246 transfection (data not shown). As shown
in Fig. 4, the cell proliferation rate was even higher in the
miR-1246-overexpressed HCT-116 and LOVO cells when
compared with their parental or control groups; however, in
miR-1246-knockdown HCT-116 and LOVO cells, the cell
proliferation was reduced. These findings suggested that

miR-1246 has a positive role in HCT-116 and LOVO cell
proliferation.

Effects of miR-1246 on CRC cell invasion and migration. The
alternations of human CRC invasion were further investigated
in miR-1246 gain- and loss-of-function HCT-116 and LOVO
cells. As shown in Fig. 5, miR-1246-overexpression cells
exhibited a higher invasive and migration capacity compared
with cells in the control groups, while miR-1246-reduced cells
exhibited a lower invasive phenotype and migration capacity
compared with the relative controls (P<0.05; Fig. 5). These
data indicated that miR-1246 promoted the invasive ability
and migration capacity in human CRC.

miR-1246 regulates cell apoptosis in CRC cells. To further
determine the role of miR-1246 in CRC cells, cell apoptosis of
the HCT-116 and LOVO cells was determined, subsequent to



upregulating or downregulating miR-1246, using flow cytom-
etry. As shown in Fig. 6, the upregulation of miR-1246 reduced
cell apoptosis, however, this was not statistically significant.
Conversely, the downregulation of miR-1246 significantly
promoted cell apoptosis. Therefore, these findings confirmed
that miR-1246 mediated the cell apoptosis in CRC cells
in vitro.

Discussion

miR-1246 is known to be important in the progression of
diverse cancer types. In the present study, it was revealed
that miR-1246 was upregulated in the examined 10 tissues
samples, which is consistent with previous reports (5,8,27).
These finding further illustrated that miR-1246 serves as an
oncogene in CRC and its abnormal upregulation facilitates
the progression of the tumor. It is well known that miRNAs
function predominantly via special binding to the 3'-UTR of
its target genes. Theoretical analysis suggests that the 3'-UTR
of CCNG?2 includes the binding sites of miR-1246. To confirm
this, the HCT-116 and LOVO CRC cells were transfected with
miR-1246 mimics or inhibitor. The results revealed that the
protein expression levels of CycG2 were accordingly decreased
or increased, suggesting that miR-1246 negatively regulated
the expression of CCNG2 in CRC cells and that CCNG?2 is
the potential target gene of miR-1246. Subsequently, the
dual luciferase reporter assay revealed that only miR-1246
mimics inhibited luciferase activity in HCT-116 and LOVO
CRC cells transfected with 3'-UTR CCNG2 reporter vector.
Therefore, for the first time, to the best of our knowledge, the
present study demonstrated that CCNG?2 is a target gene of
miR-1246 in CRC cells.

The present study next investigated the potential effects
of the miR-1246/CCNG2 pathway on HCT-116 and LOVO
cells. The results revealed that the upregulation of miR-1246,
which led to a decreased expression of CycG2, promoted the
proliferation, colony formation, invasion and migration, and
inhibited the apoptosis of CRC cells. However, downregulation
of miR-1246 by its inhibitor, which led to increased expression
of CycG2, inhibited these processes. These results suggested
that miR-1246 upregulation may be critical in the malignant
progression of CRC and its mechanism of action is partly
involved in CCNG2.

The mechanisms underlying the function of miR-1246 as an
inducer in CRC are implicated in promoting proliferation, inva-
sion, migration, apoptosis and differentiation (for example, by
suppressing THBS2 and CADMI) (7,10). In the present study,
certain of these molecules or others were possibly involved in
the process of miR-1246 affecting growth and metastasis of
HCT-116 and LOVO CRC cells. However, the present study
hypothesized that CCNG?2, as target of miR-1246, may also be
involved in miR-1246 by promoting growth and metastasis of
CRC cells. Previous studies indicated that CCNG2 is impor-
tant for tumor cell proliferation. Downregulation of CycG2 can
lead to growth enhancement in various cancer types. It was
previously reported that downregulation of CCNG2 led to
a reduced percentage of cells in the GO/G1 phases (P<0.05)
and higher CDK2 protein expression in several types of
tumor cell (17,18,20). CCNG? is also associated with invasion
and lymph node metastasis, as confirmed in prostate cancer
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cells (19). These results confirmed that miR-1246 was a nega-
tive regulator of CCNG2 expression in CRC cells. Although
the target gene of miR-1246 is not singular, it is logical to
deduce that the upregulation of miR-1246, promoting prolif-
eration, invasion, migration and inhibiting apoptosis in CRC
cells is, at least partly, due to the downregulation of CCNG2.

miR-1246 was reported to be involved in stem cell charac-
teristics, including chemoresistance and cancer stem cell-like
properties via CCNG?2 in pancreatic cancer (24), which may
be an area of future work, to determine if miR-1246 influences
the stemness of CRC stem cells and chemosensitivity of CRC
cells.

In conclusion, miR-1246 was upregulated in CRC and nega-
tively regulates the expression of CCNG2 in HCT-116 and LOVO
CRC cells. miR-1246 upregulation mediated the malignant
progression of CRC, partly via the inhibition of CCNG2 expres-
sion. These findings provided a molecular basis for the role of
miR-1246/CCNG?2 in the progression of human CRC cells and
suggested a novel target for the treatment of CRC.
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