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ABSTRACT

MicroRNAs (miRNAs) have an important role in the regulation of tumor development and metastasis. In this study, we investigated the
clinical and prognostic value as well as biological function of miR-466 in colorectal cancer (CRC). Tumor and adjacent healthy tissues were
obtained from 100 patients diagnosed with CRC. miR-466 expression was determined by quantitative reverse transcription polymerase chain
reaction (qQRT-PCR). mRNA and protein levels of cyclin D1, apoptosis regulator BAX (BAX), and matrix metalloproteinase-2 (MMP-2) were
analyzed by qRT-PCR and Western blot, respectively, in SW-620 CRC cells transfected with miR-466 mimics or negative control miRNA.
Effects of miR-466 on SW-620 cell proliferation, cell cycle and apoptosis, and invasion were investigated using CCK-8 assay, flow cytometry and
Transwell assay, respectively. miR-466 expression was significantly downregulated in tumor tissues compared to matched adjacent non-tumor
tissues. Low expression of miR-466 was significantly correlated with the tumor size, Tumor Node Metastasis stage, lymph node metastasis,
and distant metastasis. The overall survival of CRC patients with low miR-466 expression was significantly shorter compared to high-miR-466
expression group (log-rank test: p = 0.0103). Multivariate analysis revealed that low miR-466 expression was associated with poor prognosis in
CRC patients. The ectopic expression of miR-466 suppressed cell proliferation and migration/invasion, as well as induced Go/Gu arrest and
apoptosis in SW-620 cells. Moreover, the ectopic expression of miR-466 decreased the expression of cyclin D1 and MMP-2, but increased BAX

expression in SW-620 cells. In conclusion, our findings demonstrated that miR-466 functions as a suppressor miRNA in CRC and may be used

as a prognostic factor in these patients.
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INTRODUCTION

Colorectal cancer (CRC) is the second leading cause of
cancer-related death in the United States, with estimated
136,830 new cases (52.5% men and 47.5% women) and 50,310
deaths (52.2% men and 47.8% women) in 2014. [1,2]. Despite a
decrease in the morbidity and mortality rates, CRC remains a
challenge for clinical diagnosis [3]. Age, adenomatous polyps,
inflammatory bowel disease, and inherited genetic risk are the
main non-modifiable risks factors for CRC, while high-fat diet,
obesity, cigarette smoking, and alcohol are the major environ-
mental factors that affect the CRC development [4]. The use
of biological markers in diagnosis and prognosis of CRC has
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been recommended. However, despite improved understand-
ing of the clinicopathological features of CRC as well as the
molecular mechanisms of initiation and progression of col-
orectal tumorigenesis, limited biomarkers have been available
up to now.

MicroRNAs (miRNAs) are small non-coding RNAs of
21-22 nucleotides in length, which regulate gene expression
through mRNA cleavage or translational repression [s]. It is
assumed that miRNAs regulate approximately 30% of pro-
tein-coding genes and thus affect various biological processes
in eukaryotes [6]. Importantly, a large number of miRNAs are
differentially expressed in healthy and cancer tissues, and are
associated with disease development and outcome, indicating
their potential as biomarkers for cancer [7]. To date, numerous
studies have demonstrated the role of miRNAs in regulating
the progression of CRC. For example, the down-regulation of
miR-193a-3p was associated with worse prognosis of patients
with CRC [8]. miR-552 was shown to have a tumor-promoting
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role in CRC development by targeting Dachshund family tran-
scription factor 1, increasing the rates of CRC cell proliferation
and migration [9]. miR-10b expression was positively cor-
related with advanced Tumor Node Metastasis (TNM) stages,
colorectal liver metastasis, lymph node metastasis, venous infil-
tration, poorer differentiation, and served as an independent
prognostic factor of poor overall survival (OS) [10]. A recent
study showed that miR-466 was underexpressed in prostate
cancer (PC) and that the restoration of miR-466 expression
in metastatic PC cell lines led to the impaired oncogenic func-
tions, induced cell cycle arrest, and apoptosis in cancer cells.
Moreover, miR-466 exerted the anti-tumor effect through
direct targeting of bone-related transcription factor RUNX2
[11]. On the contrary, the occurrence and development of cer-
vical cancer were closely associated with increased expression
of miR-466 [12]. To the best of our knowledge, a potential role
of miR-466 in CRC has not been investigated up until now.
Here we investigated the expression of miR-466 in CRC
and normal adjacent tissues using quantitative reverse tran-
scription polymerase chain reaction (qQRT-PCR). We then
correlated the miR-466 expression results with the OS, clin-
icopathological and prognostic parameters in CRC patients.
Finally, we explored the biological function of miR-466 in CRC
by analyzing its effect on cyclin D1, apoptosis regulator BAX
(BAX), and matrix metalloproteinase-2 (MMP-2) expression.

MATERIALS AND METHODS

Patients and tissue specimens

We enrolled 100 patients diagnosed with CRC by pathol-
ogy and with complete clinicopathological data. The patients
underwent complete surgical resection at the Second
Affiliated Hospital of Zhejiang University School of Medicine,
from March 2015 to October 2016. None of the patients
received chemotherapy or radiotherapy before the surgery.
Patients were followed up for 5 years and the clinical assess-
ment was performed in each patient at the end of study.

The tumor and adjacent healthy tissues (<3 cm away from
tumor) were obtained from the 100 patients. The resected
tissues were immediately snap frozen in liquid nitrogen and
stored until RNA extraction.

Informed consent was obtained from all patients and the
study was approved by the Medical Ethics Committee of the
Second Affiliated Hospital of Zhejiang University School of
Medicine (approval number SA23853).

Cell culture and transfection with miRNA mimics

SW-620 cell line was obtained from the American
Type Culture Collection (ATCC, Manassas, VA, US) and
cultured in Leibovitzs L-15 medium (GIBCO, NY, US)

containing 10% fetal bovine serum (FBS, GIBCO), penicillin
(100 units/mL), and streptomycin (100 units/mL). The cells
were maintained in a humidified incubator at 37 °C containing
5% CO.,. Before transfection, SW-620 cells (1 x 10° cells/well)
were seeded into 6-well plates and incubated overnight.
miR-466 mimics and scrambled negative control miRNA
(Neg-miR) were obtained from Shanghai GenePharma
Co., Ltd. (Shanghai, China). When the cells reached 70-80%
confluence, they were transfected with 10onM miR-466 or
Neg-miR using Lipofectamine 2000 (Life Technologies, CA,
US), according to the manufacturer’s protocol. The trans-
fected cells were incubated for 48 hours at 37 °C, until further
analysis.

qRT-PCR

Total RNA was extracted using TRIzol reagent.
Complementary DNA  synthesis was performed with
1 pg of the total RNA in 20 pl reaction mixture using
the PrimeScript RT reagent kit (TakaRa, Dalian, China).
Quantitative expression analysis was performed on
7900HT Fast Real-Time PCR System (Applied Biosystems,
CA, US). The following primers were used: MIR466 for-
ward: 5-CACTAGTGGTTCCGTTTAGTAG-3 reverse:
5-TTGTAGTCA CTAGGGCACC-3; U6 small nuclear
RNA (RNU6-1) forward: 5-CTCGCTTCGGCAGCACA-3,
reverse: 5-AACGCT TCACGAATTTGCGT-3; BAX for-
ward:  5-GATGCGTCCACCAAGAAGCT-3,
5-CGGCCCC AGTTGAAGTTG-3; MAMP2 forward:
5-TGTACCG CTATGGTTACACTCG-3, reverse: 5-GGC
AGG GACAGTTGCTTCT-3; and GAPDH forward: 5-AA
GGTGAAGGTCGGAGTCA-3, 5-GGAAGATG
GTGATGGGATTT-3!

The relative expression level of MIR466, CCND1, BAX
and MMP2 was calculated and statistically compared using
the 224 method after normalization with the RNU6-1 or

GAPDH expression.

reverse:

reverse:

OS analysis using Kaplan—Meier estimator

According to the median M/R466 expression value used as
a cutoff, 100 CRC cases were classified into higher-than-me-
dian group (n = 51) or lower-than-median group (n = 49).
The value of 1" was entered in the event of death and ‘0" was
entered if a patient was alive. The survival was estimated using
the Kaplan—Meier method, and the survival distributions in
relation to miR-466 expression were compared between the
two groups using the log-rank test.

Western blotting

After 48 hours of transfection, SW-620 cells were collected
and lysed in lysis solution. Total protein was extracted and
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quantified by a BCA protein assay kit (Pierce Biotechnology,
Rockford, IL, US), according to the manufacturer’s instruc-
tions. Approximately 30 pg of proteins was separated on
sodium dodecyl sulfate (SDS)-polyacrylamide gel (10%) and
then transferred to a polyvinylidene fluoride (PVDF) mem-
brane. Next, the membranes were blocked with 5% non-fat
dried milk and incubated with rabbit anti-human Cyclin
D1 (1:500, ab2so2, Abcam, Cambridge, UK), BAX (11000,
B8429, Sigma-Aldrich, MO, US), MMP-2 (9662, Cell Signaling
Technology, MA, US), and glyceraldehyde 3-phosphate dehy-
drogenase [GAPDH] (1: 500000, 10494-1-AP, Proteintech,
Wuhan, China) overnight at 4°C. We then incubated the
membranes with horseradish peroxidase (HRP)-conjugated
goat anti-rabbit secondary antibody (1:5000, SC-2054, Santa
Cruz, CA, US) for 2 hours at room temperature. After wash-
ing, the blots were visualized with an enhanced chemilumi-
nescence (ECL) system (Santa Cruz, CA, US). GAPDH was
used as the internal control.

Cell proliferation assay

The cell proliferation was determined using the CCK-8
assay (Beyotime, China), according to the manufacturer’s
instructions. After 48 hours of transfection, SW-620 cells
(3 x 10%/well) were seeded in a 96-well plate and incubated
until they attached to surface. Following the incubation of cells
every 24 hours (up to 72 hours), 10 pL of CCK-8 reagent was
added to each well and incubated for 2 hours. The absorbance
was measured at 450 nm in a microplate reader. All data were
calculated from three samples.

Cell cycle and apoptosis assays

Cell cycle and apoptosis were analyzed by flow cytome-
try in SW-620 cells after transfection. Briefly, the cells were
harvested, washed with phosphate-buffered saline (PBS), and
fixed with cold methanol overnight. For cell cycle analysis, the
cells were immediately stained with propidium iodide (PI)
using the BD Cycletest plus DNA reagent kit (BD Biosciences,
CA, US). For apoptosis analysis, the cells were incubated with
binding buffer supplemented with Annexin V-FITC and PI
for 30 minutes in the dark at room temperature, according
to the manufacturer’s protocol. The stained cells were imme-
diately analyzed on a BD FACSVerse flow cytometer (BD

Biosciences, US).

Transwell migration and invasion assays

For cell migration analysis, transfected SW-620 cells
(1 x 10° cells) were plated into 24-well Boyden chambers
(Corning, NY, US) using a pore polycarbonate membrane.
Then, serum-free medium was seeded in the upper cham-
bers and lower chambers were filled with medium containing

10% FBS, serving as a chemoattractant. After the incubation
for 24 hours, the cells that migrated to the lower chambers
were fixed in methanol and stained using 0.1% crystal violet.
A similar method was used for cell invasion analysis, except
the chambers were precoated with 20 pg Matrigel. In both
assays, three randomly-selected visual fields were imaged and
analyzed using a Nikon TE2000 microscope (Nikon, Tokyo,
Japan). The results were averaged over three independent

experiments.

Statistical analysis

Statistical analysis was performed using IBM SPSS
Statistics for Windows, Version 20.0. (IBM Corp., Armonk,
NY). All quantified data represent an average of at least three
samples. Differences were determined with the analysis of
variance (ANOVA), Student’s -test, or Chi-squared test where
appropriate. Data that were statistically significant in the uni-
variate survival analysis (p<0.05) were analyzed in a multivari-
ate survival analysis using Cox's regression model. A two-tail p
value of <0.05 was considered statistically significant.

RESULTS

Association between miR-466 expression and
clinicopathological features of CRC

A total of 100 patients (58 males and 42 females) were
enrolled in this study. The expression of miR-466 was first
determined in pairs of CRC and adjacent non-tumor tis-
sues, normalized to U6 expression. As shown in Figure 1,
the miR-466 expression was significantly downregulated in
CRC tissues compared with the adjacent normal tissues, in all
cases (p < 0.001). The CRC cases were then classified either
into high-expression group (n = 51) or low-expression group
(n = 49), using the median value of miR-466 expression as
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FIGURE 1. Expression of miR-466 in colorectal cancer (CRC) and
adjacent normal tissues. The microRNA 466 (miR-466) expression
was significantly downregulated in CRC tissues compared with
matched adjacent normal tissues, in all 100 cases; ***p < 0.001.
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a cutoft. As shown in Table 1, low expression of miR-466 in
CRC patients was significantly correlated with the tumor size
(p = 0.012), TNM stage (p = 0.037), lymph node metastasis (p =
0.001), and distant metastasis (p = 0.025). No significant differ-
ence was observed between miR-466 expression and the age,
gender, and histological differentiation (p > 0.05).

Association between miR-466 expression and
patient prognosis

The Kaplan—Meier analysis and log-rank test showed
that CRC patients with low miR-466 expression had signifi-
cantly shorter survival (median OS: 28 months) compared
to CRC patients with high miR-466 expression [median OS:
42 months] (Figure 2, p = 0.0103). Furthermore, the univariate
analysis indicated that the tumor size (p = 0.027), TNM stage
(p = 0.012), lymph node metastasis (p = 0.007), and low miR-
466 expression levels (p = 0.005) were significantly correlated
with OS. The multivariate Cox regression analysis showed
that low miR-466 expression (hazard ratio [HR] = 2.965; 95%
confidence interval [Cl]: 1.539-4.536; p = 0.015) was an inde-
pendent prognostic factor for OS in CRC patients (Table 2).
Overall, these results indicated that low miR-466 expression
in CRC is associated with poorer prognosis.

Ectopic expression of miRNA-466 affected cell
proliferation, cell cycle distribution and apoptosis
in CRC in vitro

Human SW-620 cells were transfected with miR-466
mimics or non-target scrambled Neg-miR, to assess the
functional significance of miR-466 in CRC cells. As shown
in Figure 3A, increased levels of miR-466 were confirmed
by qRT-PCR in the cells transfected with miR-466 mimics

1.0

0.8

compared to Neg-miR-transfected cells (p < 0.001). The CCK-8
assay revealed that the proliferation rates were significantly
decreased in miR-466 mimics-transfected cells at 48 hours
and 72 hours (Figure 3B, p < 0.05 and p < 0.01, respectively)
compared to the scrambled control.

As illustrated in Figure 3C, the PI staining showed that the
percentage of cells in Go/G1 phase was significantly increased,
from 54.45% in Neg-miR-transfected cells to 68.01% in miR-466

TABLE 1. Relationship between miR-466 expression and
clinicopathological parameters in colorectal cancer (CRC) patients
Variables Cases (n=100) miR-466 expr.ession r
Low (n=49)  High (n=51)
Age 0.546
<60 46 24 22
>60 54 25 29
Gender 0.527
Male 58 30 28
Female 42 19 23
Tumor size (cm) 0.012
<4.0 56 23 33
>4.0 44 26 18
TNM stage 0.037
I-1 56 23 33
HI-VI 44 26 18
Eg:r):l%l)a/non 0094
Well+Moderate 52 22 30
Poor 48 27 21
NO 54 28 26
N1 31 10 21
N2 15 11 4
Slitt:snt;sis 0025
MO 41 29 12
M1 59 20 39

eusing Pearson’s Chi-squared test; TNM: Tumor Node Metastasis; miR-466:
microRNA 466

TABLE 2. Univariate and multivariate analyses of prognostic
parameters in colorectal cancer (CRC) patients

0.6

Overall Survival

0.4

p=0.0103
0.2 HR: 10.34 (1.73-61.62)

miR-466 expression

— Low
004 — High

10 20 30 40 50 60
Months

FIGURE 2. Overall survival (OS) analysis using Kaplan-Meier
method and long-rank test in colorectal cancer (CRC) patients
with low and high microRNA 466 (miR-466) expression. CRC
patients with low miR-466 expression had significantly shorter
survival (median OS: 28 months) compared to CRC patients with
high miR-466 expression (median OS: 42 months).

Variables HR 95% ClI P
Univariate analysis

Age 1.624 0.886-3.268 0.257
Gender 1.035 0.586-2.345 0.695
Tumor size (cm) 2.334 1.897-4.576 0.027
TNM stage 2978 1.645-5.847 0.012
Lymph node metastasis 4217 2417-8.641 0.007
Histology/differentiation 2965 2.364-4.842 0.526
miR-466 expression 3.187 2423-4.857 0.005
Multivariate analysis

Tumor size (cm) 2.654 2.273-4.147 0.018
TNM stage 4.369 3.542-5.459 0.002
Lymph node metastasis 3514 2.845-5.596 0.054
miR-466 expression 2965 1.539-4.536 0.015

TNM: Tumor Node Metastasis; HR: Hazard ratio; Cl: Confidence interval;
miR-466: microRNA 466
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FIGURE 3. Ectopic expression of microRNA 466 (miRNA-466) inhibits proliferation, induces cell cycle arrest and apoptosis in colorectal
cancer (CRQ) cells. SW-620 cells were transfected with miR-466 mimics or negative control miRNA (Neg-miR). (A) Increased levels of
miR-466 were confirmed by quantitative reverse transcription polymerase chain reaction in the cells transfected with miR-466 mim-
ics compared to Neg-miR-transfected cells (p < 0.001). (B) CCK-8 assay showed significantly decreased proliferation rates in miR-466
mimics-transfected cells at 48 hours and 72 hours (p < 0.05 and p < 0.01, respectively) compared to the control. (C) Pl staining showed
that the percentage of cells in GO/G1 phase was significantly increased, from 54.45% in Neg-miR-transfected cells to 68.01% in miR-466
mimics-transfected cells (p < 0.001). Moreover, the overexpression of miR-466 remarkably decreased the percentage of SW-620 cells in
Sand G2/M phase (p < 0.001 and p < 0.05, respectively). (D) Flow cytometry analysis showed that the early apoptosis and late apoptosis
rates were significantly increased in SW-620 cells transfected with miR-466 mimics compared to Neg-miR-transfected cells (p < 0.001
and p < 0.05, respectively). Values are expressed as mean + SD of three independent experiments. *p < 0.05, **p < 0.01, ***p < 0.001 vs.

Neg-miR group.

mimics-transfected cells (p < 0.001). Moreover, the over-ex-
pression of miR-466 remarkably decreased the percentage of
SW-620 cells in S and G2/M phase (p < 0.001 and p < 0.05,
respectively), indicating that the cell cycle was arrested in
Go/G1 phase by miR-466 mimics-transfection. In addition,
the early apoptosis and late apoptosis rates were significantly
increased in SW-620 cells transfected with miR-466 mimics
compared to Neg-miR-transfected cells (p < 0.001and p < 0.05,

respectively), as shown by flow cytometry analysis in Figure 3D.

Ectopic expression of miRNA-466 suppressed cell
migration and invasion in CRC in vitro

The Transwell assay revealed that the upregulation
of miR-466 dramatically reduced the migration (130.0 to
42.5, p < 0.001) and invasion (44.7 to 10.7, p < 0.01) ability in
SW-620 cells (Figure 4). Collectively, our data demonstrated
that the ectopic expression of miR-466 could suppress the
migration and invasion of CRC cells.

Ectopic expression of miRNA-466 altered the
expression of Cyclin D1, BAX and MMP-2 in CRC
cells

According to qRT-PCR, the ectopic expression of miR-
466 mimics significantly reduced the mRNA expression of

Cyclin D1 and MMP-2, but elevated BAX mRNA expression
(Figure sA). Consistently, the Western blot analysis showed
that the protein expression of Cyclin D1 and MMP-2 was
downregulated, while BAX expression was upregulated in
miR-466 mimics-transfected cells compared to Neg-miR-
transfected cells (Figure 5B).

DISCUSSION

CRC remains a life-threatening disease largely due to the
absence of specific clinical symptoms and lack of biomarkers
with high specificity and sensitivity [13,14].

Previously, the role of miR-466 in cancer growth and
metastasis has been indicated. In this study, we showed that
the expression of miR-466 was downregulated in CRC com-
pared to matched adjacent normal tissues, suggesting that
miR-466 may be associated with the progression and devel-
opment of CRC. Similar results were reported on the role of
miR-466 in PC [11].

Next, we analyzed the correlation between miR-466 expres-
sion, clinicopathological characteristics, and clinical outcome in
CRC patients. Most notably, low expression levels of miR-466
were correlated with the tumor size, TNM stage, lymph node
metastasis, and distant metastasis, suggesting a role of miR-
466 in the tumor growth and metastasis in CRC. Furthermore,
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FIGURE 4. Ectopic expression of microRNA 466 (miRNA-466) impaired migration and invasion of colorectal cancer (CRC) cells. Transwell
migration assay (left) and invasion assay (right) of SW-620 cells transfected with miR-466 mimics or negative control miRNA (Neg-miR).
The upregulation of miR-466 dramatically reduced the migration (130.0 to 42.5, p < 0.001) and invasion (44.7 to 10.7, p < 0.01) ability in
SW-620 cells. Representative images are shown on the left and quantification of three randomly selected fields is shown on the right.
Values are expressed as the mean + SD of three independent experiments. **p < 0.01, ***p < 0.001 vs. Neg-miR group.
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FIGURE 5. Ectopic expression of microRNA 466 (miRNA-466) altered the expression of cyclin D1, apoptosis regulator BAX (BAX), and
matrix metalloproteinase-2 (MMP-2) in colorectal cancer (CRC) cells. (A) Quantitative reverse transcription polymerase chain reaction
and (B) Western blot analysis showed that the mRNA and protein expression, respectively, of cyclin D1 and MMP-2 was downregulated,
while BAX expression was upregulated in miR-466 mimics-transfected SW-620 cells compared to negative control miRNA (Neg-miR)-
transfected cells. Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) was used as the internal control. Values are expressed as the
mean + SD of three independent experiments. *p < 0.05, ***p < 0.001 vs. Neg-miR group.

the Kaplan—Meier analysis revealed that the patients with low
expression of miR-466 had a shorter survival compared to
patients with high miR-466 expression. Thus, miR-466 may
serveasan independent prognostic factor of OS in CRC patients.

The uncontrolled growth is a typical feature of CRC. We
investigated the effect of miR-466 on several cellular processes
in CRC. Our results showed that the increased expression of
miR-466 suppressed the proliferation, migration and invasion
as well as induced apoptosis in CRC cells. Similar results were
also reported in highly metastatic PC cells [11]. Overall, our
results indicated that the overexpression of miR-466 impaired
the oncogenic function in CRC cells, which may also explain
the positive association between miR-466 downregulation
and the tumor size, TNM stage, metastasis, and poor out-
come. All this suggest that miR-466 may be useful as a bio-
marker in CRC diagnosis and treatment.

The control of cell cycle progression plays a central role in
cell proliferation, which isaccomplished by the temporal activa-
tion of cyclin/cyclin-dependent kinase (CDK) complexes [15].

Cyclin D1, D2, D3, and E are the key regulators of the Gi-to-S
phase transition [16]. In this study, miR-466 mimics-treated
SW-620 cells showed a significantly decreased cyclin D1
expression, implying that the overexpression of miR-466 could
prevent the G1-S transition, leading to the accumulation of cells
in Go/G1 phase and attenuation of cell proliferation. We also
observed a higher expression of proapoptotic protein BAX
in miR-466 mimics-treated SW-620 cells compared to nega-
tive control. The mitochondrial and death receptor pathways
are the two main apoptosis signaling pathways in mammali-
ans [17]. BAX has been shown to play a key role in the induc-
tion of cytochrome c release from mitochondria, in response
to diverse apoptotic stimuli, such as growth factors and cyto-
kines [18]. Impaired release of cytochrome c leads to the loss of
activation of caspase-3, the executor of apoptosis [19]. In addi-
tion to its role in the mitochondrial apoptosis pathway, BAX
is involved in the regulation of apoptosis in cancer cells, medi-
ated by the death receptor signaling [20]. LeBlanc et al. [20]
showed that human CRC cells deficient in BAX were resistant
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to death-receptor ligands, while the sister clones with active
BAX expression were sensitive to this pathway. In this study,
the overexpression of miR-466 induced early and late apop-
tosis, suggesting that miR-466 might be involved in the mito-
chondrial and/or death receptor signaling pathways.

The spread of cancer cells to the surrounding tissue is con-
sidered the first step in cancer metastasis [21]. Accumulating
evidence confirmed that the remodeling of extracellular
matrix (ECM) is required for the passage of invasive tumor
cells through the tissue barrier [22]. The proteolytic deg-
radation of various ECM components is controlled by
matrix metalloproteinases (MMPs), especially MMP-2 and
MMP-g [23]. Oku et al. [24] showed that tight junction pro-
tein claudin-1 increased the invasion capability of oral squa-
mous cell carcinoma cells through the activation of MMP-2
and regulation of membrane-type MMP-1 (MT1-MMP)
expression. Moreover, claudin-expressing ovarian epithelial
cells had increased MMP-2 activity, indicating a possible
role of MMP proteins in claudin-mediated invasion [25]. In
the current study, we observed a significant decrease in the
mRNA and protein expression of MMP-2 in SW-620 cells
transfected with miR-466-mimics, compared to control. Our
results suggest that the inhibition of invasion and migration
of CRC cells by upregulation of miR-466 might be associated
with the inactivation of MMP-2.

Future studies in this area may help gain a deeper under-
standing of the relationship between miR-466, clinicopatho-
logical features and poor outcome in CRC.

CONCLUSION

We confirmed that miR-466 is underexpressed in CRC
tissues and that the low expression of miR-466 is associated
with the tumor size, TNM stage, lymph node and distant
metastasis, as well as poor survival. Therefore, miR-466 may
be suitable as a biomarker for CRC diagnosis and prognosis.
Furthermore, miR-466 exerts its tumor-suppressing effects in
CRC partially through the regulation of cyclin D1, BAX, and
MMP-2. These findings provide important clues on the role
of miR-466 in developing new therapeutic strategies for CRC.
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