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Abstract. It has been shown that regulation of EGFR expres-
sion in prostate cancer cells is mostly at the transcriptional 
level. microRNA-133 (miR-133) has long been recognized as a 
muscle-specific miRNA which may regulate myoblast differ-
entiation and participate in many myogenic diseases. Recently, 
it has been reported that miR-133 is also involved in other 
tumors, such as bladder cancer, esophageal cancer and may 
regulate cell motility in these cancer cells. In the present study, 
we examined the expression and effects of miR-133 in two 
hormone-insensitive prostate cancer cell lines. The expression 
of miR-133a and miR-133b were analyzed by quantitative 
RT-PCR. After transfection of miR-133a and miR-133b, cell 
viability assay, luciferase assay, western blot analysis, cell 
migration and invasion assay were conducted in DU145 
and PC3 cells. In this study, we showed that miR‑133a and 
miR-133b are expressed at the detection limit in two hormone-
insensitive prostate cancer cell lines, PC3 and DU145. Ectopic 
expression of miR-133 inhibited cell proliferation, migration 
and invasion in these cells. We also provide the first evidence 
that miR-133 may target EGFR. Our study provided the first 
glimpse of the functional role of miR-133 in two hormone-
independent prostate cancer cell lines. These results may add 
to our knowledge on the molecular basis of prostate cancer 
progression.

Introduction

Prostate cancer is the most common malignancy and the 
second most common cause of cancer death in American 
men with 192,280 newly diagnosed cases and 27,360 disease 
related deaths in 2009 (1). Indeed, an obvious stage shift was 
witnessed during recent two decades after the wide use of PSA 
testing. Currently, more and more prostate cancers are diag-
nosed at early stage and effectively treated with local therapies 
(2). However, since prostate cancer is a heterogeneous entity, 
there are still advanced diseases at diagnosis or after initial 
therapies, and this subgroup of the disease accounts for the 
majority of disease specific mortality. Thus, understanding 
the molecular basis of more advanced disease and developing 
novel treatments are critical to further improve the survival of 
prostate cancer patients.

Androgen deprivation therapy (ADT) is the major arma-
ment for treating advanced prostate cancer and all prostate 
cancers initially respond to ADT. However, after the initial 
period, most prostate cancers will evolve into castration 
refractory (CR) diseases (3). CR prostate cancers are associ-
ated with more malignant and aggressive phenotypes. The 
exact mechanisms underlying the development of CR are still 
undetermined. There are several tangled routes contributing to 
the androgen-independent growth of prostate cancers, among 
which epidermal growth factor (EGF) and its receptor (EGFR)-
mediated pathway has assumed considerable importance due 
to its overactivation in prostate cancers and cross-talk with 
the androgen pathway (4). EGFR overexpression has been 
linked to progression from androgen-responsive disease to 
CR phenotypes and EGFR signaling could activate androgen 
receptor pathway even in the circumstances of androgen depri-
vation. Furthermore, EGFR itself may be under the regulation 
of androgen signaling pathway. This regulation seems to be 
negative in normal prostate cells but positive in prostate cancer 
cells, especially in CR cancer cells (5).

It has been shown that regulation of EGFR expression 
in prostate cancer cells is mostly at transcriptional level 
(6). However, gene expression regulation is a complex event 
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in living cells including genomic or epigenomic switch, 
transcriptional control, and post-transcriptional regulation. 
Therefore, it is still possible that EGFR might be regulated 
after its transcription in prostate cancer cells. In addition to 
genetic factors, microRNAs (miRNAs) are emerging as small 
regulators finely modulating gene expression post-transcrip-
tionally by binding to mRNA 3' untranslated region (3'UTR) 
(7). miRNAs have been revealed to be involved in almost 
every cellular activity including proliferation, differentiation, 
apoptosis, maintenance of stemness and carcinogenesis. In 
prostate cancers there have been many reports showing that 
dysregulated miRNAs might be involved in the development 
and progression of this disease (4,7-9). However, whether 
miRNAs take part in the transition from ADT sensitive status 
to insensitiveness is still not known mainly due to the lack of 
clinical samples for profiling study. microRNA-133 (miR-133) 
has long been recognized as a muscle specific miRNA which 
may regulate myoblast differentiation and participate in many 
myogenic diseases (10-12). Recently, it has been reported that 
miR-133 was also involved in other tumors, such as bladder 
cancer, esophagus cancer and might regulate cell motility in 
these cancer cells (13-15). In a profiling study, miR-133a was 
found downregulated in prostate cancer tissues compared with 
non-cancer tissues (9). However, other profiling studies did not 
reveal any significance of miR-133 dysregulation.

In this study, we showed that miR-133a and miR-133b were 
expressed at the detection limit in the hormone insensitive 
prostate cancer cell lines PC3 and DU145. Ectopic expres-
sion of miR-133 inhibited cell proliferation, migration and 
invasion in these cells, indicating tumor suppressive role of 
these miRNAs in prostate cancer cells, at least in androgen 

independent cell lines. We also provide the first evidence that 
miR-133 might target EGFR, which might link the microRNA 
and the mechanisms of hormone insensitivity. 

Materials and methods

Cell lines and culture conditions. Prostate cancer cell lines 
DU145 and PC3 were purchased from cell bank of Chinese 
Academy of Science (Shanghai, China). The cells were 
cultured in RPMI-1640 medium supplemented with 10% 
heat-inactivated fetal bovine serum, penicillin (100 U/ml), and 
streptomycin (100 mg/l) at 37˚C in a humidified atmosphere 
containing 5% CO2. Cells were subcultured every 2 days using 
trypsin/EDTA solution (saline containing 0.05%  trypsin, 
0.01 M sodium phosphate and 0.53 µM EDTA, pH 7.4).

Quantitative RT-PCR for miR-133. Total RNA was extracted 
from tissues using TRIzol reagent (Invitrogen). Real-time 
qRT-PCR for miR-133a/b was performed with Sybergreen 
microRNA assay (Shanghai GenePharma Co., Ltd., 
Shanghai, China) according to the manufacturer's protocol. 
Briefly, a total 500 ng RNA was used for the initial reverse 
transcription reaction using gene specific stem-loop RT 
primer available in the kit. Real-time PCR was performed 
on AB7300 thermo-recycler (Applied Biosystems) using 
miR-133 primer set and double-stranded binding dye SYBR-
Green. GAPDH was used as internal control. The primers for 
GAPDH were: F-GAAATCCCATCACCATCTTCCAGG, 
R-GAGCCCCAGCCTTCTCCATG. Every sample was repli-
cated three times with no RT and no template control. Data 
were analyzed by comparing Ct values.

Table I. Sequence of miR-18a mimics, miR-18a antisense oligonucleotides (ASO), their controls and DICER siRNA.

Name	 Description

miR-18a mimics	 Double-strand mimics to mature miR-18a
  Forward	 5'-UAAGGUGCAUCUAGUGCAGAUAG-3'
  Reverse	 5'-AUCUGCACUAGAUGCACCUUAUU-3'
miR-18a inhibitor	 Single-strand antisense oligonucleotides with 2'-O methylation
	 5'-CUAUCUGCACUAGAUGCACCUUA-3'
DICER siRNA 1	 siRNA designed for targeting DICER mRNA (position at 1897)
  Forward	 5'-GGGCACCCAUCUCUAAUUATT-3'
  Reverse	 5'-UAAUUAGAGAUGGGUGCCCTT-3'
DICER siRNA 2	 siRNA designed for targeting DICER mRNA (position at 2123)
  Forward	 5'-GGCCAUUGGACACAUCAAUTT-3'
  Reverse	 5'-AUUGAUGUGUCCAAUGGCCTT-3'
DICER siRNA 3	 siRNA designed for targeting DICER mRNA (position at 4343)
  Forward	 5'-GGUGGUGUCAAUAUUUGAUTT-3'
  Reverse	 5'-AUCAAAUAUUGACACCACCTT-3'
NC_mimics 	 Negative control for mimics and siRNA'
  Forward	 5'-UUCUCCGAACGUGUCACGUTT-3'
  Reverse	 5'-ACGUGACACGUUCGGAGAATT-3'
NC_inhibitor	 Negative control for antisense oligonucleotides
	 5'-CAGUACUUUUGUGUAGUACAA-3'
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Transfection of microRNA mimics and luciferase reporter 
plasmid. Mature miR-133a mimics, miR-133b mimics, and 
scrambled control were designed and synthesized by 
GenePharma Co., Ltd. The sequence of miR-133a mimics was 
5'-UUUGGUCCCCUUCAACCAGCUG-3'. The sequence of 
miR-133b mimics was 5'-UUUGGUCCCCUUCAACCAGC 
UA-3'. The control was 5'-UUCUCCGAACGUGUCAC 
GUTT-3'. EGFR 3'UTR fragments were amplified using 
synthetic primers added to enzymatic cutting sites. The 
restriction endonuclease used for forward primers was 
HindIII, and that for reverse primers was SacI. The fragments 
were then cloned into pMIR-Report system (Ambion, Austin, 
TX, USA). Table I lists the primer sets used in 3'UTR clone. 
The insertion fragment was confirmed by DNA sequencing. 
Cell transfection and cotransfection were performed using 
Lipofectamine 2000 (Invitrogen) according to the manufac-
turer's protocol.

Cell growth/cell viability assay. Cell proliferation was 
determined using the MTT method. Cells transfected with 
miR-133a/b mimics or controls were seeded in 96-well plates 
at a density of 3,000 cells/well. Cell viability was documented 
every 24 h for 5 days following the manufacturer's protocol. 
Briefly, 20  µl 3-(4,5-dimethyl-2-thiazoyl)-2,5-diphenyl-
2H-tetrazolium bromide (MTT) solution was added into each 
well and incubated at 37˚C for 4 h. The plates were briefly 
centrifuged, and the purple colored precipitates of formazan 
were dissolved in 200 µl DMSO. Absorbance was measured at 
490 nm in an ELISA reader (Bio-Rad Laboratories, Richmond, 
CA, USA). Six-well replication was used for all time points in 
each group. Proliferation curves were drawn on the basis of 
mean absorbance at each time point.

Cell migration and invasion assay. The transfected cells 
(miR-133a mimics, miR-133b mimics and scrambled control) 
growing in the log phase were treated with trypsin and 
re-suspended as single-cell solutions. A total of 1x105 cells 
in 0.2 ml of serum-free RPMI-1640 medium were seeded 
on an 8 µm-pore polycarbonate membrane Boyden chamber 

insert in a transwell apparatus (Costar, Cambridge, MA), 
either coated with or without Matrigel (BD Biosciences, San 
Jose, CA). RPMI-1640 (600 µl) containing 20% FBS was 
added to the lower chamber. After the cells were incubated 
for 12-24 h at 37˚C in a 5% CO2 incubator, cells on the top 
surface of the insert were removed by wiping with a cotton 
swab. Cells that migrated to the bottom surface of the insert 
were fixed in 100% methanol for 2 min, stained in 0.5% 
crystal violet for 2 min, rinsed in PBS and then subjected 
to microscopic inspection (original magnification, x200). 
Values for invasion and migration were obtained by counting 
five fields per membrane and represent the average of three 
independent experiments.

Luciferase assay. Cells were plated in a 12-well plate at 
~90% confluence and cotransfected with 0.5  µg reporter 
plasmid, 40 nmol miR-133a/b mimics or negative control by 
Lipofectamine 2000. Each sample was also cotransfected with 
0.05 µg pRL-CMV plasmid expressing Renilla Luciferase 
(Promega) as an internal control for transfection efficiency. 
Luciferase assay was performed 48 h after transfection using 
Dual Luciferase Reporter Assay System (Promega). Firefly 
luciferase activity was normalized to Renilla luciferase 
activity for each transfected well. Each assay was replicated 
3 times. The primers used for clone EGFR mRNA 3'UTR are 
given in Table II.

Western blot analysis. Primary antibodies used in this study 
including EGFR, ERK, phosphorylated ERK, AKT, phos-
phorylated AKT and MMP-2 were products of Bioworld 
Technology, Inc. (Louis Park, MN, USA). Antibodies against 
β-actin were purchased from Santa Cruz Biotechnology. Total 
protein of cells were prepared using RIPA lysis buffer. Protein 
concentration in the resulting lysate was determined using the 
bicinchoninic acid assay. Equal amounts of protein were loaded 
on an SDS-PAGE and transferred to PVDF membrane. After 
blocking with 5% degreased milk in TBST, the membranes 
were incubated overnight with appropriately diluted primary 
antibody at 4˚C. Next, they were washed and incubated with the 

Table II. Primers used for clone EGFR mRNA 3'UTR.

Name	 Description

S1+S2	 Fragment containing both binding sites
  Forward	 CCCAAGCTTTTAGGGCTCATACTATCCTCCGTGG
  Reverse	 CGAGCTCAGCTGCTCTGAAATCTCCTTTAGCC

S1 only	 Fragment containing only S1 site
  Forward	 CCCAAGCTT TTAGGGCTCATACTATCCTCCGTGG
  Reverse	 CGAGCTCAATAATAACTCGGATTCCAGCCCAC

S2 only	 Fragment containing only S2 site
  Forward	 CCCAAGCTTGTCTGTGGGTCTAAGAGCTAATGCG
  Reverse	 CGAGCTCATCTCCTTTAGCCATCACCCCAACC

None	 Fragment containing no binding site
  Forward	 CCCAAGCTTGTCTGTGGGTCTAAGAGCTAATGCG
  Reverse	 CGAGCTCAAACTCAGTATGCTGCCCCTGTCTT
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corresponding horseradish peroxidase conjugated secondary 
antibody at 1:2000 dilution in TBST. The blot was developed 
with ECL solution (Pierce) and photographed by FluorChem 
Imaging System (Alpha Innotech). The intensity of each spot 
was read and analyzed with AlphaEaseFC software.

Statistical analysis. Data are presented as the mean ± SD, and 
compared using Student's t-test in Stata 10.0 (College Station, 
TX, USA). Double-tailed P-value <0.05 was considered to be 
statistically significant.

Results

Ectopic expression of miR-133a/b suppresses cell prolifera-
tion in prostate cancer cell lines. Firstly, we surveyed the 
basal expression of miR-133a/b in DU145 and PC3 cells as 
well as its expression after transfection of miR-133a every 
24 h. miR‑133a and miR-133b were indiscernible due to only 
one base difference between them. As expected, the basal 
expression of miR-133a/b was only at detection limit, which 
was too low to be seen in Fig. 1A. After transfection of miR-
133a, the expression level was dramatically increased for 
about 120 h. To investigate the influence of miR‑133a/b on 

cell proliferation, we performed an MTT assay. As shown 
in Fig. 1B, upregulation of miR-133a and miR-133b signifi-
cantly suppressed cell proliferation. It was revealed that after 
144 h of treatment, the inhibition rate of miR-133a reached 
39.34±4.6% in DU145 cells and 29.20±3.8% in PC3 cells 
and that of miR‑133b reached 43.80±3.3% in DU145 cells 
and 24.65±4.3% in PC3 cells. These results indicate that 
miR‑133a/b may play a suppressive role in prostate cancer 
cells in vitro.

miR-133a/b inhibits cell migration and invasion in vitro. To 
measure the effect of miR-133a/b on tumor cell migration, 
transfected cells growing in the log phase were collected 
and cultured on transwell apparatus. After 12 h incubation, 
cell migration was significantly decreased in miR-133a and 
miR‑133b groups than in control group (P<0.05) (Fig. 2A). 
Using transwell apparatus pre-coated with Matrigel, we exam-
ined the effects of miR-133a/b on cell invasiveness. After 24 h 
incubation, miR-133a/b transfected cells showed significantly 
decreased invasiveness compared with the control cells 
(P<0.05) (Fig. 2B). These results indicate that miR-133a and 
miR-133b inhibit the cell migration and invasion in prostate 
cancer cell lines.

Figure 1. (A) The expression of miR-133a/b in DU145 and PC3 cells. The basal expression of miR-133a/b in DU145 and PC3 cells were only at detectable 
limitation. The expression of miR-133 was dramatically increased until 120 h after transfection of miR-133. (B) Viability of DU145 and PC3 cells after 
transfection of miR-133a/b. Cell viability was analyzed using an MTT assay. The results indicated that upregulation of miR-133a and miR-133b significantly 
suppressed cell proliferation.

  A

  B
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EGFR is downregulated after overexpression of miR‑133a/b, 
which in turn inactivates its downstream effectors. In bioin-
formatic studies, we identified EGFR as a putative target of 
miR-133a/b. We noted that EGFR played an important role 
in hormone-independent prostate cancer cell lines including 
DU145 and PC3. We performed western blot analysis to 
explore whether EGFR protein level was decreased after 
ectopic overexpression of miR-133a/b. As shown in Fig. 3A, 
EGFR was significantly lowered in both DU145 and PC3 
cell lines 72 h after transfection of miR-133a/b, respectively. 
Furthermore, downstream signaling pathways of EGFR were 
also inactivated as phosphorylated ERK and AKT were both 

lessened after miR-133a/b treatment (Fig. 3B). MMP-2, as 
an effector of EGFR pathway and mediating cell migration 
and invasion, was also downregulated at the same time point 
after transfection of miR-133a/b (Fig. 3C). Thus, miR-133a/b 
reduces the protein level of EGFR in prostate cancer cells 
whereby inactivating the downstream signals.

EGFR is a direct target of miR-133a/b. According to a compu-
tational prediction, there were two binding sites (S1 and S2) 
of miR-133a/b on EGFR 3'UTR, as illustrated in Fig. 4A. 
The conserved binding site is 28 bp from the coding region, 
while S2 is less conserved and 856 bp from the coding region. 

Figure 2. miR-133a/b inhibits cell migration and invasion. (A) Representative photographs and statistic plots of the migration assay in DU145 and PC3 cells. 
After 12-h incubation, the number of DU145 and PC3 cells that transversed the transwell membrane was decreased after transfection of miR-133a/b (Student's 
t-test, *P<0.05). (B) Representative photographs and statistic plots of the invasion assay in DU145 and PC3 cells. After 24-h incubation, the number of DU145 
and PC3 cells that transversed the transwell membrane pre-coated with Matrigel was decreased after transfection of miR-133a/b (Student's t-test, *P<0.05).

  A

  B
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We then cloned 3'UTR fragments into pMIR-Report vectors. 
Luciferase reporter assays were performed to evaluate whether 
these sites could directly mediate the expression inhibition. 
As shown in Fig. 4B, in DU145 cell line, when S1 and S2 
sites were both intact, miR-133a induced 85% suppression in 
luciferase activity while miR-133b induced 50% suppression. 
S1 site alone mediated 82% inhibition when co-transfected 
with miR‑133a while 40% inhibition with miR‑133b. The S2 
site alone only mediated 33% and 35% inhibition of lucifrase 
activity when co-transfected with miR-133a and miR-133b, 
respectively. Similar results were observed when treated with 
PC3 cell line. It seemed that miR‑133a and miR-133b were 
slightly different in their affinity to their targets. Moreover, 
the S1 site exhibited much more affinity to miR‑133a/b than 
S2 site while these two sites displayed some synergic effect. 

Above all, EGFR may be the direct target of miR-133a/b 
in vitro.

Discussion

EGFR has long been recognized as a key growth factor medi-
ating hormone sensitivity transition in prostate cancer (16). 
In this study, we provided concrete evidence that miR-133a/b 
could suppress the EGFR expression by binding to its 3'UTR 
in prostate cancer cell line DU145 and PC3, inhibiting cell 
proliferation, migration as well as invasion. These results elicit 
the possibility that miR-133 may participate in the regulation 
of EGFR in castration refractory prostate cancers.

miR-133 is a microRNA family containing miR-133a and 
miR-133b. miR-133a itself is a multicopy gene with two copies 

Figure 3. The expression of EGFR, phosphorylated ERK, phosphorylated 
AKT and MMP-2 in DU145 and PC3 cells 72  h after transfection of 
miR‑133a/b. (A) EGFR was significantly reduced in both DU145 and PC3 
cells after transfection of miR-133a/b. (B) Phosphorylated ERK and AKT 
were also reduced in DU145 and PC3 cells after transfection of miR-133a/b. 
(C) MMP-2 was downregulated at the same time point after transfection of 
miR-133a/b.

  C

  A   B
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distributed in chromosome 18 and chromosome 20, both are 
neighbors to another muscle enriched microRNA miR-1, 
while miR-133b is located in chromosome 6 and slightly 
different in base sequence from that of miR-133a, which may 
manifest nuances in target affinity as shown in this study. 
Previously, miR-133 has been recognized as a muscle and 
cardiac specific microRNA which may regulate myogenesis 
and differentiation. Recently, these miRNAs were revealed 
to be downregulated in many human malignancies including 
urinary bladder cancer and prostate cancer. One of the 
miRNAs in this family, miR-133a, has been shown to inhibit 
cell proliferation and induce apoptosis by directly binding to a 

potent oncogene pyruvate kinase type M2 (17). Yoshino et al 
reported that miR-1 and miR-133a played a tumor suppressive 
role in bladder cancer by directly targeting transgelin 2 (13). 
In a recent profiling study, Ambs et al showed that miR-1 and 
miR-133a were downregulated in prostate cancer tissues and 
identified several targets of miR-1 in prostate cancer cells 
(9). However, few studies have focused on miR-133 family 
including miR-133a and miR-133b.

We revealed that miR-133 was only at the detectable limit in 
two hormone-independent prostate cancer cell lines, but miR-
133a and miR-133b could not be discriminated by quantitative 
RT-PCR method used in this study due to the only one base 

Figure 4. EGFR is a direct target of miR-18a. (A) Scheme of putative miR-133a/b binding sites on EGFR mRNA 3'UTR. Site 1 (S1) is a highly conserved 
binding site while site 2 (S2) is slightly conserved. (B) Luciferase reporter assay verified direct binding of miR-133a/b with predicted sites. Luciferase activity 
was significantly lower when co-transfected with miR-133a/b and vectors containing both S1 and S2 sites in DU145 cells and PC3 cells. Significant decrease 
of relative Luciferase activity was also observed when miR-133a/b and vectors containing S1 site were co-transfected. S2 site only rendered a mild but statisti-
cally significant effect. Co-transfection with miR‑133a/b and blank vector or co-transfection with negative control and vectors containing binding sites were 
used as controls. Three independent experiments were performed and data are presented as the mean ± SD.

  A

  B
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difference at their 3' end. Ectopic expression of miR-133a/b 
significantly suppressed cell proliferation, migration and inva-
sion. These results provided the first evidence that miR-133 
might play a tumor suppressive role in prostate cancer cells 
especially the hormone-independent ones. However, whether 
these miRNAs truly take part in the development and progres-
sion of prostate cancer needs further verification. Among 
several microRNA profiling studies concerning prostate 
cancer, only one study showed that miR-133a was down-
regulated in prostate cancer tissues (9). These divergent results 
could be attributed to the discrepancy of sampling rather than 
the insignificance of miR-133. Based on our results miR-133 
might be involved in the development of castration refractory 
diseases, but clinical specimens for this stage of disease are 
very rare. Further verifications are urgently needed when 
samples are available.

Our results revealed multiple inhibition effects of 
miR-133 in DU145 and PC3 cell lines including growth 
arrest, migration and invasion suppression. In order to 
identify the target genes accounting for these comprehen-
sive effects, we searched bioinformatic prediction database 
and noticed EGFR, which might have great importance in 
the development of androgen-independent prostate cancers 
and account for the multiple functional alteration. As we 
showed in this study, there are two binding sites on EGFR 
mRNA 3'UTR and both can mediate inhibition effect of 
miR-133. The more conserved site appeared to have greater 
efficacy than the less conserved one. Additionally, miR-
133a and miR-133b displayed varied affinity to these sites, 
which may be attributed to the slight difference in their 
sequences. 

EGFR regulates cell growth, differentiation, motility, 
adhesion and invasion through interaction with its ligand 
EGF. EGFR belongs to ErbB oncogene family, which also 
includes ErbB-2, 3 and 4 and is comprehensively expressed 
in epithelial cells including prostate cells. Signal transduction 
after binding to EGF is mainly through two major pathways, 
one is the MAP kinase pathway and the other is the AKT 
pathway (18). Overexpression of EGFR and its downstream 
pathways, including ras-MEK-ERK and PI3K-AKT, are 
linked to advanced prostate cancer, especially hormone- 
independent disease (19). It has been reported that EGFR 
was highly expressed in DU145 and PC3 cell lines and 
these cell lines were responsive to EGF stimulation (20). 
Furthermore, signaling through MAPK pathway may in 
turn promote phosphorylation of EGFR itself and accelerate 
the turnover of this receptor. On the other hand, PI3K-AKT 
pathway may contribute to cell growth, cell motility mainly 
through its downstream effectors, such as S6 kinase and 
GSK3β. S6 kinase may activate ribosome and contribute to 
protein synthesis and cell growth while GSK3β may further 
regulate cell motility and epithelial-mesenchymal transition 
through snail-E-cadherin pathway (21). In our study, miR-
133a/b downregulated EGFR, which further inactivated its 
downstream signaling including MAPK and AKT pathway. 
As a result, MMP-2, which may be regulated through the 
GSK3β-snail-E-cadherin pathway, was also downregulated 
after miR-133a/b transfection.

Our study demonstrated that miR-133a/b may target 
EGFR in prostate cancer cells and downregulation of 

EGFR by ectopic expression of miR-133a/b, this could 
well explain the functional change observed in these cells, 
however, there are still several questions unanswered. We 
still cannot make clear the significance of miR-133 in 
prostate cancer progression, which may need verification 
in clinical samples and functional study in other hormone 
sensitive cell lines. Clearly EGFR is not the sole target of 
miR-133 in living cells. Further study is needed to fully 
explain the mechanisms underlying the suppressive effect 
of miR-133 in prostate cancer cells.

Our study provided the first glimpse of the miR-133's 
functional role in two hormone independent prostate cancer 
cell lines. These results may add to our knowledge on the 
molecular basis of progression of prostate cancer.
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