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Abstract. MicroRNAs (miRNAs) have emerged as important 
regulators in cancer that are implicated in regulation of various 
cellular processes. miR-382 has been proposed as a tumor 
suppressor by several recent studies. However, the function of 
miR-382 in prostate cancer remains unknown. In this study, 
we aimed to investigate the potential function of miR-382 
in prostate cancer. We found that miR-382 was significantly 
decreased in prostate cancer specimens and cancer cell lines. 
The overexpression of miR-382 in prostate cancer cells mark-
edly inhibited cell proliferation, migration, and invasion. In 
contrast, miR-382 suppression exhibited an opposite effect. 
Target analysis predicted that chicken ovalbumin upstream 
promoter transcription factor II (COUP-TFII) was a direct 
target of miR-382. This prediction was experimentally 
confirmed by dual-luciferase reporter assay, real-time quan-
titative polymerase chain reaction, and western blot analysis. 
Our results further demonstrated that miR-382 inhibited the 
downstream genes of COUP-TFII, including Snail and matrix 
metalloproteinase 2 (MMP2). Moreover, the restoration of 
COUP-TFII expression significantly blocked the inhibitory 
effect of miR-382 on cell proliferation, migration, and inva-
sion, and Snail expression. Taken together, this study suggests 
that miR-382 inhibits prostate cancer cell proliferation and 
metastasis through inhibiting COUP-TFII, representing an 
important new mechanism for understanding prostate cancer 

pathogenesis and providing a novel therapeutic candidate 
target for prostate cancer therapy.

Introduction

Prostate cancer is one of the most common malignancies in 
men, representing the second leading cause of cancer-related 
mortality (1). In spite of current advances in cancer therapies, 
prostate cancer remains an intractable disease because of its 
malignant proliferation, high metastatic feature, and frequent 
relapses (2). However, the mechanism of prostate cancer 
tumorigenesis is still not fully understood. Therefore, there is 
an imperative need to explore new and potential therapeutic 
targets associated with prostate cancer malignant proliferation 
and high metastasis.

MicroRNAs (miRNAs) are a family of endogenous, 
small non-coding RNAs that participate in various cellular 
processes (3). miRNAs function through targeting the 
3'-untranslated region (UTR) of target messenger RNA 
(mRNA) that negatively regulates gene expression (4,5). 
Increasing evidence reveals that a variety of miRNAs are 
dysregulated in numerous types of cancers, functioning as 
either oncogenes or tumor suppressors (6,7). miRNAs have 
been suggested to exhibit potential value in cancer diagnosis, 
prognosis, and treatment (3,8). miRNAs perform important 
functions in the pathogenesis of prostate cancer (9). However, 
the precise role of miRNAs in prostate cancer remains largely 
unknown.

Chicken ovalbumin upstream promoter transcription 
factor II (COUP-TFII), also known as nuclear receptor 2 
family 2, is an important transcriptional factor that belongs 
to the steroid/thyroid hormone receptor superfamily (10). 
COUP-TFII performs a critical function in regulating 
various biological processes, including angiogenesis, organ 
genesis, neuronal development, cardiovascular development, 
and metabolic homeostasis (11-14). Thus, the dysregulated 
COUP-TFII contributes to numerous pathological processes, 
especially cancer (15,16). Increasing number of studies has 
demonstrated that COUP-TFII is overexpressed in numerous 
types of cancers, including lung (17), colorectal (18), pancre-
atic (19), and prostate cancers (20). COUP-TFII performs an 
important function in regulating cancer microenvironment, 
cell growth and proliferation, metastasis, and drug resistance 
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(16,21). These findings highlight that COUP-TFII is a potential 
molecular target for anticancer interventions.

Recent studies have reported that miR-382 may func-
tion as a tumor suppressor in colorectal cancer (22), ovarian 
cancer (23), esophageal squamous cell carcinoma (24), and 
osteosarcoma (25). However, whether miR-382 functions in 
prostate cancer remains unknown. In this study, we aimed 
at investigating the potential function of miR-382 in prostate 
cancer. We showed that the expression of miR-382 was signifi-
cantly downregulated in prostate cancer tissues and cell lines. 
The overexpression of miR-382 markedly inhibited prostate 
cancer cell proliferation, migration, and invasion. Furthermore, 
we predicted the targets of miR-382 by bioinformatic algo-
rithms and verified that COUP-TFII represented a functional 
target gene in prostate cancer. This study demonstrates that 
the interference of COUP-TFII expression by miR-382 is a 
promising therapeutic strategy for prostate cancer treatment.

Materials and methods

Clinical specimens. Fifteen paired prostate malignant cancer 
tissues and adjacent normal prostate tissues were obtained 
from prostate cancer patients who underwent resection opera-
tion in xi'an Tangdu Hospital. Written informed consent was 
obtained from the patients, and the study was approved by 
Institutional Human Experiment and Ethics Committee of 
xi'an Tangdu Hospital.

Cell lines and cell culture. Human prostate cancer cell lines 
(LNCaP, PC-3, 22RV-1 and DU-145), normal prostate epithelial 
cells (RWPE-1), and 293T cells were purchased from American 
Type Culture Collection (Manassas, VA, USA). Prostate 
cancer cell lines and 293T cells were grown in RPMI-1640 
and Dulbecco's modified Eagle's medium, respectively, all 
supplemented with 10% fetal bovine serum (FBS), 100 mg/ml 
streptomycin and 100 U/ml penicillin (all reagents from Gibco, 
Rockville, MD, USA). RWPE-1 cells were grown in kerati-
nocyte serum-free media supplemented with 5 ng/ml human 
recombinant epidermal growth factor, 0.05 mg/ml bovine 
pituitary extract, 100 mg/ml streptomycin, and 100 U/ml 
penicillin (all reagents obtained from Gibco). All cells were 
cultured in a humidified incubator containing 5% CO2 at 37˚C.

Cell transfection. The miR-382 mimics, antisense nucleotides 
of miR-382 (anti-miR-382), and control oligonucleotides (Ctrl.
Oligo) were purchased from Life Technologies (Carlsbad, CA, 
USA). Prostate cancer cells were transiently transfected with 
50 nM miRNA using Lipofectamine 2000 (Life Technologies) 
according to the manufacturer's instructions. After incubated 
for 48 h, transfection efficiency was detected by real-time 
quantitative polymerase chain reaction (RT-qPCR) analysis.

RT-qPCR. Total RNA was extracted using TRIzol reagent 
(Life Technologies) according to the recommended proto-
cols of the manufacturer. A total of 500 ng total RNA was 
used for the reverse transcription of cDNA and miRNA by 
M-MLV reverse transcriptase (Clontech, Palo Alto, CA, USA) 
and miScript Reverse Transcription kit (Qiagen, Dusseldorf, 
Germany), respectively. The mRNA and miRNA transcripts 
were quantified by SYBR Premix Ex Taq GC kit (Takara, 

Dalian, China) on an ABI7500 real-time PCR detection system 
(Applied Biosystems, Carlsbad, CA, USA). Glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) or U6 small nuclear RNA 
was used as the internal reference. The relative gene expression 
was normalized against internal reference gene expression by 
2-∆∆Ct method. Fold changes in gene expression were obtained 
by normalization with the control group.

3-(4,5-dimethyl-thiazol-2-yl)-2,5-diphenyltetrazolium bromide 
(MTT) assay. Cells were plated in 96-well plates at a density of 
1x104 cells/well and cultured for 24 h. Cells were transfected 
with miR-382 mimics or anti-miR-382 for 24, 48 and 72 h. 
Then, 20 µl of MTT solution (5 mg/ml; Sigma, St. Louis, MO, 
USA) was added to each well and incubated for 4 h. The 
medium was discarded, and the formazan crystal was dissolved 
by adding 200 µl dimethyl sulfoxide (Sigma) per well. The 
absorbance at a wavelength of 490 nm was detected by a 
microplate spectrophotometer (Bio-Tek Instruments, 
Winooski, VT, USA).

Colony formation assay. Cells were seeded into 6-well plates 
and transfected with miR-382 mimics or anti-miR-382. After 
48 h, the transfected cells (200 cells/well) were cultured in 
growth medium containing 0.3% noble agar to allow forma-
tion of natural colonies. After 12 days, the plates were stained 
with crystal violet (Sigma) in 70% ethanol. The number of 
stained colonies was counted under a microscope (Olympus, 
Tokyo, Japan).

Cell migration assay. Cell migration assay was performed 
using a 24-Transwell plate (Corning Inc., Corning, Toledo, 
NY, USA). In brief, cells were transfected with miR-382 
mimics or anti-miR-382 for 48 h, and then starved overnight 
in serum-free medium. Then, 200 µl serum-free medium 
containing 1x104 transfected cells were seeded into the upper 
chamber, and 500 µl growth medium containing 10% FBS was 
added in the lower chamber. After incubation for 20 h at 37˚C, 
cells that had migrated to the lower filter side were stained 
with 0.1% crystal violet (Sigma). The number of migrated cells 
was counted under a microscope (Olympus).

Cell invasion assay. For the detection of cell invasion ability, 
the undersurface of the Transwell filter was precoated with 
Matrigel (BD Bioscience, San Jose, CA, USA). The trans-
fected cells (1x104 cells) in 200 µl of serum-free medium were 
added to the upper chamber, and 500 µl of growth medium 
containing 10% FBS was added in the lower chamber as a 
chemoattractant. After incubation for 24 h at 37˚C, the invaded 
cells on in the lower filter side were stained with 0.1% crystal 
violet (Sigma) and counted under the microscope (Olympus).

Dual-luciferase reporter assay. The 3'-UTR of COUP-TFII 
matching miR-382 sequences were cloned into pmirGLO dual-
luciferase vector (Promega, Madison, WI, USA) downstream 
of the luciferase open reading frame. The mutant 3'-UTR of 
COUP-TFII containing the mutation of miR-382 recognition 
sites was synthesized using a Site-Directed Mutagenesis kit 
(Agilent Technologies, Santa Clara, CA, USA) and cloned 
into the pmirGLO dual-luciferase vector (Promega). The 
293T cells were cotransfected with miR-382 mimics and the 
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pmirGLO vector. Luciferase assay was performed using a 
dual-Glo luciferase assay system (Promega).

Western blot analysis. Equal amounts of proteins from 
different samples were subjected to sodium dodecyl sulfate 
polyacrylamide gel electrophoresis. The separated proteins 
were then transferred to a polyvinylidene difluoride membrane 
(Millipore, Boston, MA, USA). The membrane was blocked by 
3% non-fat milk in Tris-buffered saline (TBS) for 1 h at 37˚C. 
Then, the membrane was incubated with primary antibodies in 
TBS at 4˚C overnight. After three washes with TBS containing 
0.1% Tween-20, the membrane was incubated with horseradish 
peroxidase-conjugated secondary antibodies (1:2,000; Santa 
Cruz Biotechnology, Santa Cruz, CA, USA) at room tempera-
ture for 4 h. Protein bands were detected by chemiluminescence 
(Pierce, Woburn, MA, USA). Protein expression was quanti-
fied using Image-Pro Plus 6.0 software (Media Cybernetics, 
Inc., Rockville, MD, USA) normalized against internal control 
(GAPDH). Anti-COUP-TFII (ab42672; 1:250) was purchased 
from Abcam (Cambridge, UK). Anti-Snail (sc-28199; 1:200), 
anti-MMP2 (sc-10736; 1:200), and anti-GAPDH (sc-25778; 
1:500) were obtained from Santa Cruz Biotechnology.

Statistical analysis. All numerical data were expressed as 
mean ± standard deviation. Statistical analyses were performed 
using the commercial statistical software, SPSS version 11.5 
(SPSS Inc., Chicago, IL, USA). Differences between two 
groups were analyzed by a paired two-tailed Student's t-test. 
Data of more than two groups were analyzed using one-way 
analysis of variance followed by a Bonferroni post-analysis. 
p<0.05 was considered statistically significant.

Results

Expression of miR-382 is decreased in prostate cancer. 
To investigate the potential function of miR-382 in prostate 
cancer, we examined the expression in prostate cancer clinical 
specimens by RT-qPCR. Interestingly, our data showed that 

miR-382 was significantly decreased in prostate cancer tissues 
compared with adjacent normal prostate tissues (Fig. 1A). In 
addition, we found that the expression of miR-282 was mark-
edly decreased in human prostate cancer cell lines compared 
with normal prostate RWPE-1 cells (Fig. 1B). Taken together, 
our data suggest that miR-382 may perform an important 
function in the development and progression of prostate cancer.

miR-382 inhibits prostate cancer cell proliferation. To investi-
gate the function of miR-382 in prostate cancer, we performed 
gain-of-function and loss-of-function experiments by transfec-
tion of miR-382 mimics and anti-miR-382 in prostate cancer 
cell lines, respectively, and detected their effect on cell prolif-
eration. MTT assay showed that the overexpression of miR-382 
significantly inhibited prostate cancer cell proliferation, but 
the inhibition of miR-382 significantly increased prostate 
cancer cell proliferation (Fig. 2A and B). Furthermore, the 
colony-forming capacity of prostate cancer cells was markedly 
suppressed by miR-382 overexpression whereas suppression 
of miR-382 showed an opposite effect (Fig. 2C and D). These 
results indicate that miR-382 performs an antitumor function 
in prostate cancer.

miR-382 inhibits prostate cancer cell metastasis in vitro. To 
further evaluate the biological function of miR-382 in prostate 
cancer, we detected the function of miR-382 in regulating 
prostate cancer cell migration and invasion. The results 
showed that the overexpression of miR-382 significantly 
inhibited LNCaP and PC3 cell migration (Fig. 3A) and inva-
sion (Fig. 3B) in vitro. Conversely, the inhibition of miR-382 
markedly promoted the migration and invasion of LNCaP and 
PC3 cells (Fig. 3). These data imply that miR-382 performs an 
anti-metastatic function in prostate cancer.

miR-382 directly targets COUP-TFII in prostate cancer 
cells. To understand the underlying mechanism of miR-382 
in exerting its function in regulating cell proliferation and 
metastasis of prostate cancer, we used algorithms to predict 

Figure 1. Decreased expression of miR-382 in prostate cancer. (A) The expression of miR-382 in 15 paired prostate malignant cancer tissues and adjacent 
normal prostate tissues was examined by RT-qPCR analysis. **p<0.01 vs. adjacent. (B) The expression of miR-382 in prostate cancer cell lines (LNCaP, PC-3, 
22RV-1, and DU-145) and normal prostate RWPE-1 cells was detected by RT-qPCR analysis. **p<0.01 vs. RWPE-1.
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mRNA targets of miR-382 and identified COUP-TFII as 
a putative target gene of miR-382 (Fig. 4A). To confirm 
the direct binding between miR-382 and the 3'-UTR of 

COUP-TFII, we performed dual-luciferase reporter assay. The 
3'-UTR of COUP-TFII containing complementary sequences 
to miR-382 seed sequences was cloned into a reporter vector. 

Figure 2. miR-382 inhibits prostate cancer cell proliferation. Prostate cancer cells were transfected with miR-382 mimics or anti-miR-382. MTT assay of 
the effect of miR-382 mimics and anti-miR-382 on cell proliferation of LNCaP (A) and PC3 (B) cells at 24, 48 and 72 h. *p<0.05 vs. Ctrl.Oligo. The effect of 
miR-382 mimics and anti-miR-382 on the colony-forming capacity of LNCaP (C) and PC3 (D) cells was detected by colony formation assay. After 12 days, 
colonies were stained with crystal violet, and the colony number was counted under the microscope. *p<0.05 vs. Ctrl.Oligo.

Figure 3. miR-382 inhibits prostate cancer cell migration and invasion. The effect of miR-382 mimics and anti-miR-382 on cell migration (A) and invasion (B) 
of LNCaP and PC3 cells was detected by Transwell assay. Migrated or invaded cells were stained by crystal violet, and cell number was counted under the 
microscope. *p<0.05 vs. Ctrl.Oligo.
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Cotransfection of the wild-type (WT) COUP-TFII 3'-UTR 
construct with miR-382 mimics into 293T cells resulted 
in a significant decrease in luciferase activity compared 
with control (Fig. 4B). However, mutation of the predicated 
matching sites in the 3'-UTR of COUP-TFII (MT) signifi-
cantly abrogated the suppressive effect of miR-382 mimics on 
luciferase activity (Fig. 4B). This result indicates that miR-382 
directly targets the 3'-UTR of COUP-TFII. To assess whether 
miR-382 regulates COUP-TFII expression, we detected the 
effect of miR-382 mimics or anti-miR-382 on COUP-TFII 
expression by RT-qPCR and western blot analysis in LNCaP 
and PC3 cells. RT-qPCR analysis showed that miR-382 
overexpression significantly inhibited the mRNA expression 
level of COUP-TFII in LNCaP (Fig. 5A) and PC3 (Fig. 5B) 
cells. Furthermore, western blot analysis showed that miR-382 
overexpression markedly suppressed the protein expression of 
COUP-TFII in LNCaP (Fig. 5C) and PC3 (Fig. 5D) cells. In 
contrast, miR-382 suppression significantly upregulated the 
mRNA and protein expression of COUP-TFII (Fig. 5). Taken 
together, these results suggest that miR-382 directly targets the 
3'-UTR of COUP-TFII and regulates COUP-TFII expression 
in prostate cancer cells.

Figure 4. miR-382 targets COUP-TFII 3'-UTR. (A) Sequences of miR-382 
and its seed sequence in the 3'-UTR of COUP-TFII. (B) The 3'-UTR 
of COUP-TFII linked luciferase activity assay. The wild-type (WT) or 
mutant (MT) luciferase reporter construct was transfected into 293T cells 
with miR-382 mimics. After incubation for 48 h, the luciferase activity was 
detected by dual-Glo luciferase assay system. *p<0.05 vs. Ctrl.Oligo.

Figure 5. miR-382 inhibits COUP-TFII expression. LNCaP and PC3 cells were transfected with miR-382 mimics or anti-miR-382 for 48 h and harvested 
for analysis. The mRNA expression of COUP-TFII in LNCaP (A) and PC3 (B) cells was detected by RT-qPCR. The protein expression of COUP-TFII in 
LNCaP (C) and PC3 (D) cells was detected by western blot analysis. *p<0.05 vs. Ctrl.Oligo.
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miR-382 inhibits Snail and MMP2 expression. To further 
understand the molecular basis of miR-382 in regulating pros-
tate cancer, we detected the regulatory effect of miR-382 on 
COUP-TFII downstream genes, including Snail and MMP2. 
Our data showed that miR-382 overexpression significantly 
inhibited the protein expression of Snail (Fig. 6A) and MMP2 
(Fig. 6B) in LNCaP cells transfected with miR-382 mimics. 
Similarly, miR-382 overexpression markedly suppressed the 
protein expression of Snail (Fig. 6C) and MMP2 (Fig. 6D) in 
PC3 cells. However, miR-382 suppression exhibited opposite 
effect. These data indicate that miR-382 regulates Snail and 
MMP2 expression.

miR-382 functions via COUP-TFII. To verify whether miR-382 
functions via COUP-TFII in prostate cancer, we detected the 
restoration of COUP-TFII on the suppressive effect of miR-382 
by rescue experiments. We cotransfected miR-382 mimics 
with COUP-TFII expressing vector harboring no 3'-UTR into 
LNCaP and PC3. Results showed that COUP-TFII expressing 

vector transfection significantly restored the decreased 
COUP-TFII expression induced by miR-382 mimics (Fig. 7A 
and B). Furthermore, the decreased Snail expression induced 
by miR-382 overexpression was also significantly reversed by 
the restoration of COUP-TFII (Fig. 7C and D). In addition, the 
inhibitory effect of miR-382 on prostate cancer proliferation 
(Fig. 8A), migration (Fig. 8B), and invasion (Fig. 8C) was 
significantly reversed by the restoration of COUP-TFII. Taken 
together, these results imply that miR-382 represses prostate 
cancer proliferation and metastasis via COUP-TFII.

Discussion

We investigated the function of miR-382 in prostate cancer, and 
showed that miR-382 expression was significantly decreased in 
specimens from prostate cancer patients, as well as in prostate 
cancer cell lines. Interestingly, the overexpression of miR-382 
inhibited prostate cancer cell proliferation, migration, and 
invasion, implying a tumor suppressor function of miR-382. 

Figure 6. miR-382 inhibits Snail and MMP2 expression. Western blot analysis of Snail (A) and MMP2 (B) in LNCaP cells and Snail (C) and MMP2 (D) in PC3 
cells. Cells were transfected with miR-382 mimics or anti-miR-382 for 48 h before being subjected to western blot analysis. *p<0.05 vs. Ctrl.Oligo.
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Figure 7. Restoration of COUP-TFII expression. Prostate cancer cells were cotransfected with miR-382 mimics and COUP-TFII expressing vector without 
3'-UTR region and incubated for 48 h. Null vector was used as control. Western blot analysis of COUP-TFII expression in LNCaP (A) and PC3 (B) cells. 
Western blot analysis of Snail expression in LNCaP (C) and PC3 (D) cells. *p<0.05 vs. Ctrl.Oligo; #p<0.05 vs. miR-382 mimics+null.

Figure 8. miR-382 functions through COUP-TFII. The effect of COUP-TFII restoration on cell proliferation (A), migration (B), and invasion (C) in LNCaP and 
PC3 cells transfected with miR-382 mimics was determined. *p<0.05 vs. Ctrl.Oligo; #p<0.05 vs. miR-382 mimics+null.
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Further results revealed that COUP-TFII was verified as a 
target gene of miR-382, through which miR-382 regulated 
prostate cancer cell proliferation and metastasis. These results 
suggest an important function of miR-382 in prostate cancer.

A recent study demonstrates that the decreased miR-382 
is associated with poor outcome in esophageal squamous cell 
cancer patients (24). In primary ovarian tumors, miR-382 is 
significantly decreased and may function through targeting 
the oncogene kinesin family member 14 (26). Tan and 
colleagues found that miR-382 was downregulated in human 
ovarian cancer tissues and cell lines; moreover, they found that 
miR-382 could inhibit proliferation, epithelial-mesenchymal 
transition, migration, and invasion of ovarian cancer cells 
(23). xu et al reported that miR-382 is decreased in highly 
metastatic osteosarcoma cell lines and that the overexpression 
of miR-382 suppressed proliferation, epithelial-mesenchymal 
transition, and metastasis and enhanced chemo-sensitivity 
in osteosarcoma through targeting Y box-binding protein 1, 
Krüppel-like factor 12, and homeodomain interacting protein 
kinase 3 (25,27). miR-382 is found to be decreased in aggres-
sive primary melanoma and miR-382 overexpression inhibits 
tumor cell metastasis in vitro and in vivo through targeting 
cortactin (28). Consistent with these findings, we found that 
miR-382 was significantly decreased in prostate cancer tissues 
and cell lines. The overexpression of miR-382 inhibited 
prostate cancer cell proliferation, migration, and invasion, 
indicating a tumor suppressor function of miR-382. Further 
mechanistic study revealed that miR-382 functioned through 
targeting COUP-TFII, which regulated cancer cell prolifera-
tion and metastasis. Interestingly, a more recent study reported 
that, in line with our findings, miR-382 suppresses colorectal 
cancer growth and invasion through targeting COUP-TFII (22). 
Although these reports and our study support the notion that 
miR-382 functions as a tumor suppressor, the contrary function 
of miR-382 is also reported. Seok et al reported that miR-382 
induced by hypoxia promoted tumor growth and angiogen-
esis by inhibiting tumor suppressor phosphatase and tensin 
homolog (PTEN) in gastric cancer, supporting an oncogenic 
function of miR-382 (29). Similarly, Bei et al demonstrated that 
miR-382 promotes hepatocyte proliferation and cell growth by 
targeting PTEN signaling (30). These differences indicate that 
miR-382 may exert its function in a context-dependent manner 
among various cancer types.

COUP-TFII has been suggested as an important regu-
lator in cancers, especially in prostate cancer (16). Increased 
expression of COUP-TFII is found in breast, ovarian, and 
colon cancers (31-33). High expression of COUP-TFII, which 
is found in prostate cancer, is associated with earlier tumor 
recurrences and decreased survival after prostatectomy 
(20,34). COUP-TFII deficiency in PTEN-null mice prevents 
prostate cancer progression and cancer cell metastasis asso-
ciated with TGF-β/SMAD4-induced growth barrier (20). 
COUP-TFII regulates a series of downstream genes that is 
associated with cell proliferation, cell cycle, and metastasis 
(18,33). Particularly, COUP-TFII can activate the transcrip-
tion of the Snail, a key regulator of tumor metastasis (35), 
through which COUP-TFII are related to carcinogenesis and 
metastasis (18). Otherwise, the tumor suppressor function of 
COUP-TFII is also proposed (36-38). In this study, we have 
demonstrated that miR-382 could regulate Snail through 

COUP-TFII, explaining the underlying mechanism of miR-382 
in regulating prostate cancer cell proliferation and metastasis 
and supporting the tumor-promoter function of COUP-TFII. 
A recent study reveals that miR-101 and miR-27a inhibit the 
metastasis of prostate cancer by inhibiting COUP-TFII (21). In 
line with our study, the previous study elucidated that specific 
miRNAs contribute to prostate cancer progression and metas-
tasis through the regulation of the COUP-TFII.

miRNAs represent the novel therapeutics for cancer. 
Besides miR-382 (22), miR-101, and miR-27a (21), other 
miRNAs can target COUP-TFII. miR-302 regulates stem cell 
differentiation through directly targeting COUP-TFII (39,40). 
Kang et al reported that miR-302a promotes osteoblastic differ-
entiation by repressing COUP-TFII (41). Similarly, miR-194 is 
reported to promote osteogenesis and inhibit adipogenesis by 
regulating COUP-TFII (42). Taken together, these reports offer 
a possibility of targeting COUP-TFII by specific miRNAs to 
treat diseases.

In conclusion, we show that miR-382 expression is 
decreased in prostate cancer. The overexpression of miR-382 
significantly suppresses prostate cancer cell proliferation, 
migration, and invasion directly through targeting COUP-TFII. 
Thus, miR-382 may function as a tumor suppressor in prostate 
cancer. Our study suggests that miR-382 and COUP-TFII are 
potential and promising molecular targets for prostate cancer 
therapy.
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