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ABSTRACT
Rottlerin as a natural agent, which is isolated from Mallotus philippinensis, has been identified to
play a critical role in tumor inhibition. However, the molecular mechanism of rottlerin-mediated
anti-tumor activity is still ambiguous. It has been reported that EZH2 exhibits oncogenic functions
in a variety of human cancers. Therefore, inhibition of EZH2 could be a promising strategy for the
treatment of human cancers. In this study, we aim to explore whether rottlerin could inhibit
tumorigenesis via suppression of EZH2 in prostate cancer cells. Multiple approaches such as FACS,
Transwell invasion assay, RT-PCR, Western blotting, and transfection were performed to determine
our aim. We found that rottlerin treatment led to inhibition of cell growth, migration and invasion,
but induction of apoptosis in prostate cancer cells. Importantly, we defined that rottlerin
decreased the expression of EZH2 and H3K27me3 in prostate cancer cells. Moreover, overexpres-
sion of EZH2 abrogated the rottlerin-induced inhibition of cell growth, migration, and invasion in
prostate cancer cells. Consistently, down-regulation of EZH2 enhanced rottlerin-triggered anti-
tumor function. Collectively, our work demonstrated that rottlerin exerted its tumor suppressive
function via inhibition of EZH2 expression in prostate cancer cells. Our findings indicated that
rottlerin might be a potential therapeutic compound for treating patients with prostate cancer.
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Introduction

In the United States, the occurrence rate of prostate
cancer is almost 1 in 5 new diagnosis and the
estimated deaths of prostate cancer is 9%, second-
ary to the lung cancer [1]. Multiple treatments have
been used for patients including pain medications,
bisphosphonates, rank ligand inhibitors, hormonal
treatment, chemotherapy, radiopharmaceuticals,
immunotherapy and focused radiation [2].
Although these advanced measurements and tech-
niques have improved the survival rate, the treat-
ment outcome of the disease is still unsatisfactory.
Thus it is urgent to identify novel therapeutic
agents to benefit the patients with prostate cancer.

It has been known that great deals of anticancer
drugs are pure natural products or natural product
derivatives or natural product mimics [3].
Recently, rottlerin, known as mallotoxin, is iso-
lated from the plant Mallotus phillippinensis [4].
Increasing evidence showed that rottlerin exerted
its anti-cancer role in multiple cancer via

inhibition of cell proliferation, cell metastasis, cell
invasion, but promotion of cell apoptosis and
autophagy [5]. For instance, rottlerin has been
identified as an inhibitor of PKCδ (protein kinase
C δ), while PKCδ accelerated the tumorigenesis in
many human cancers [6]. Interestingly, studies
identified that rottlerin improved apoptosis and
autophagy through PKCδ-mediated pathway [7].
While rottlerin increased DR5 (death receptor 5)
expression via PKCδ-independent signaling path-
way in human tumor cells [8]. Lim et al. reported
that rottlerin induced pro-apoptotic endoplasmic
reticulum stress via PKCδ-independent pathway in
human colon cancer cells [9]. One last review
showed that rottlerin could bind to ERK and
mTOR directly and dysregulated cap-dependent
protein translation via mTORC1/eIF4E axis and
by inhibition of eIF2 in breast and skin cancer
cell lines [10]. Importantly, one study indicated
that rottlerin inhibited the expression and phos-
phorylation of LRP6 (low density lipoprotein
receptor-related protein-6), and depressed Wnt/β-
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catenin and mTORC1 pathways, and thus led to
promotion of cell apoptosis and inhibition of cell
growth in prostate and breast cancer [11]. Kumar
et al. demonstrated that rottlerin promoted autop-
hagy and apoptosis via PI3K/Akt/mTOR pathway
in prostate cancer [12]. Despite of the studies of
rottlerin in tumorigenesis, further investigations
are essential to be performed to explore the mole-
cular mechanism of tumor suppression by
rottlerin.

EZH2 (enhancer of zeste homolog 2) is
a catalytic component of PRC2, which methylates
lysine 27 of histone H3 to promote transcription
regulation [13,14]. Unsurprisingly, increased stu-
dies demonstrated the critical role of EZH2 in
cancer progression [14,15]. For example, one
study indicated the critical role of EZH2 in pro-
moting cell growth and transcriptional inhibition
in prostate cancer [13]. The similar results have
been found in breast cancer, bladder cancer, endo-
metrial cancer and melanoma cancer, and demon-
strated the correlation of EZH2 overexpression
with the aggressive and advanced disease in
above cancers [16–18]. Therefore, inactivation of
EZH2 could be a promising approach to benefit
the cancer patients.

In this study, we investigated whether rottlerin
could be a potential inhibitor of EZH2 in prostate
cancer. Our results confirmed the tumor suppres-
sive role of rottlerin via suppression of EZH2 in
prostate cancer by a series of methods including
cell growth assay, FACS, wound healing assay and
Transwell invasion analysis. Taken together, the
results identified that rottlerin exerted its anti-
tumor function via inactivation of EZH2 in pros-
tate cancer, which revealed rottlerin could be
a useful agent for prostate cancer patients.

Results

Rottlerin inhibited cell proliferation

It has been reported that rottlerin suppressed cell
growth in prostate CSCs (cancer stem cells) [12].
To determine whether rottlerin could inhibit cell
proliferation in prostate cancer cells, we performed
CTG assay in PC3 and DU145 cells after different
concentration of rottlerin treatment for 48h and
72h, respectively. Our results showed that rottlerin

inhibited cell proliferation in dose-dependent
manners in both prostate cancer cell lines (Figure
1(a)). Specifically, 3 μM and 5 μM rottlerin treat-
ments led to 70% and 90% of cell inhibition,
respectively, at 72 hours in PC3 cells, and the cell
growth inhibition was 60% and 75% in DU145
with the 3 μM and 5 μM rottlerin treatments.
Then we conducted the following study using the
3 μM and 5 μM rottlerin. Rottlerin significantly
reduced colony numbers in both PC3 and DU145
cell lines, which indicated that rottlerin suppressed
cell proliferation in prostate cells (Figure 1(b)).

Rottlerin promoted apoptosis

Rottlerin treatment triggered cell apoptosis in pros-
tate CSCs [12]. Thus we further investigated
whether rottlerin-mediated cell growth inhibition
was subjected to the apoptosis in prostate cancer
cells. To this end, PI-FITC-annexin assay was
exerted to measure cell apoptosis in both PC3 and
DU145 cells with different concentration of rottle-
rin treatment for 48 hours. Our results revealed that
rottlerin markedly induced cell apoptotic death in
both prostate cancer cell lines (Figure 2(a)). The
apoptotic cells increased from 5% to 26% in
DU145 cells, and from 5% to 13% in PC3 cells
(Figure 2(a)). Our findings demonstrated that the
inhibition of cell growth partly due to the induction
of cell apoptosis by rottlerin in prostate cancer cells.

Rottlerin retarded cell migration and invasion

To determine whether rottlerin inhibited cell inva-
sive activity, invasion assay was applied in prostate
cancer cells treated with rottlerin for 20 hours.
Our results showed that the cell numbers of pene-
tration through the Matrigel-coated membrane
were reduced in a dose-dependent manner,
which suggested that rottlerin inhibited cell inva-
sion in prostate cancer cells (Figure 2(b)).
Furthermore, we exerted wound healing assay to
detect the role of rottlerin in cell migration. The
results identified that rottlerin treatments signifi-
cantly suppressed the migratory activity in a dose-
dependent manner in PC3 and DU145 cells
(Figure 2(c)).
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Rottlerin suppressed EZH2 expression

Emerging evidence has shown that EZH2 worked as
an oncogene in prostate cancer cells. Therefore, inhi-
bition of EZH2 could be an efficient therapy to treat
prostate cancer.Wemeasured whether rottlerin could
decrease the expression of EZH2 in PC3 and DU145
cells. The real-time PCR analysis data demonstrated
that the mRNA level of EZH2 was decreased in both
prostate cancer cells after rottlerin treatment (Figure 3
(a)). At the same time, we detected the protein level of
EZH2 in PC3 and DU145 cells, and we found that the
expression of EZH2 was reduced after rottlerin treat-
ment (Figure 3(b,c)). Since H3K27me3 (tri-
methylation of histone H3 at Lys 27) is one key target
of EZH2, we also measured the expression of
H3K27me3 in cells after rottlerin treatment [19]. We
found that rottlerin inhibited the expression of
H3K27me3 in prostate cancer cells (Figure 3(b,c)). In
summary, our findings demonstrated that the mRNA
and protein levels of EZH2 were reduced by rottlerin
treatment in prostate cancer cells.

Over-expression of EZH2 rescued
rottlerin-induced cell growth inhibition

To dissect the function of EZH2 in rottlerin-mediated
cell proliferation, EZH2 cDNA or empty vector was
transfected into prostate cancer cells followed by rot-
tlerin treatment for 48 hours. The results showed that
overexpression of EZH2 promoted cell proliferation
in both prostate cancer cell lines (Figure 4(a)). More
importantly, the overexpression of EZH2 rescued the
cell growth inhibition caused by the rottlerin in PC3
and DU145 cells. These findings suggested that rot-
tlerin inhibited cell growth partly due to the down-
regulation of EZH2 in prostate cancer cells.

Over-expression of EZH2 rescued
rottlerin-induced apoptosis and motility
inhibition

Next, we observed that EZH2 overexpression
decreased apoptosis in prostate cancer cells
(Figure 4(b)). Importantly, the up-regulation of

Figure 1. Effect of rottlerin on cell growth. (a) CTG assay was exerted to measure cell proliferation in prostate cancer cells with
different concentration of rottlerin treatment for 48 hours and 72 hours. *P < 0.05, **P < 0.01, compared to the control (DMSO
treatment). (b) The colony activity was detected by Colony formation analysis in prostate cancer cells treated with rottlerin.
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Figure 2. Effect of rottlerin on cell apoptosis, migration and invasion. (a) Cell apoptosis was analyzed by Flow cytometry in rottlerin-
treated prostate cancer cells. (b) Left panel, The cell invasive ability was detected by Transwell chambers assay in PC3 and DU145
cells. Right panel, Quantitative results are illustrated for left panel. **P < 0.01 vs control. (c) Left panel, The wound healing assay was
performed to measure the inhibitory of rottlerin in prostate cancer cells. Right panel, Quantitative results are illustrated for left panel.
*P < 0.05, **P < 0.01 vs control.
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Figure 3. Rottlerin inhibited EZH2 expression at RNA and protein levels. (a) EZH2 mRNA level was measured by RT-PCR in prostate
cancer cells with rottlerin treatment. *P < 0.05, **P < 0.01 vs control (DMSO treatment). (b) Top panels, Western blotting analysis
were conducted to determine the expression of EZH2 in PC3 and DU145 cells. Bottom panels, Quantitative results are illustrated for
Top panel. * P < 0.05, **P < 0.01 vs control (DMSO treatment).
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Figure 4. The effect of EZH2 overexpression on cell growth, apoptosis and invasion. (a) CellTiter-Glo luminescence assay was used to
describe the effect of EZH2 overexpression in combination with rottlerin treatment on prostate cancer cell proliferation. Control:
pcDNA3.0; cDNA: EZH2 cDNA; Both: EZH2 cDNA+ rottlerin. **P < 0.01, compared with control; #P < 0.05 compared with rottlerin
treatment alone or EZH2 cDNA transfection alone. (b) The cell apoptosis was conducted by FACS in PC3 and DU145 cells after EZH2
cDNA transfection and rottlerin treatment. (c) Left panel, Invasion assay was performed in prostate cancer cells after EZH2 cDNA
transfection and rottlerin treatment. Right panel, Quantitative results are illustrated for left panel **P < 0.01.
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EZH2 abrogated rottlerin-induced apoptosis in
both PC3 and DU145 cells (Figure 4(b)).
Obviously, the overexpression of EZH2 promoted
the cell invasive activity in prostate cancer cells
(Figure 4(c)). The combination of EZH2 transfec-
tion and rottlerin treatment increased the number
of invasive cells compared with the rottlerin trea-
ted alone in PC3 and DU145 cells (Figure 4(c)).
Consistently, the wound healing assay indicated
that overexpression of EZH2 induced more num-
bers of migratory cells across the wound (Figure 5
(a)). EZH2 overexpression promoted cell migra-
tion and rescued rottlerin-mediated migratory
inhibition in both prostate cells (Figure 5(a)).
Furthermore, the western blot assay exhibited
that the overexpression of EZH2 antagonized the
rottlerin-mediated suppression of EZH2 in pros-
tate cancer cells (Figure 5(b,c)). Altogether, rottle-
rin exerted its tumor suppressive function in part
via down-regulation of EZH2 in prostate cancer
cells.

Down-regulation of EZH2 by its siRNA promoted
rottlerin-induced anti-tumor activity

To further explore the role of EZH2 in rottlerin-
mediated tumor suppressive activity, we depleted
EZH2 by its siRNA in prostate cancer cells. We
found that EZH2 siRNA inhibited cell prolifera-
tion in both prostate cancer cells (Figure 6(a)).
Notably, cell growth was significantly inhibited
by rottlerin combined with EZH2 siRNA trans-
fection (Figure 6(a)). Moreover, depletion of
EZH2 triggered cell apoptosis in PC3 and
DU145 cells (Figure 6(b)). EZH2 siRNA resulted
in more apoptotic cells induced by rottlerin com-
pared with rottlerin alone or EZH2 siRNA trans-
fection alone in prostate cancer cells (Figure 6
(b)). Furthermore, we identified that down-
expression of EZH2 suppressed invasion and
migration in both PC3 and DU145 cell lines
(Figures 6(c) and 7(a)). The rottlerin treatment
combination with depletion of EZH2 suppressed
cell migration and invasion to a greater degree
compared with rottlerin treatment alone (Figures
6(c) and 7(a)). Mechanically, the Western blot-
ting analysis demonstrated that EZH2 siRNA
transfection downregulated EZH2 expression in
both prostate cancer cells (Figure 7(b,c)).

Depletion of EZH2 promoted rottlerin-induced
EZH2 downregulation in prostate cancer cells
(Figure 7(b,c)).

Discussion

Emerging evidence has implicated the oncogenic
role of EZH2 in the development and progression
of a variety of cancers including breast cancer,
bladder cancer, endometrial cancer, and mela-
noma [16–18]. The overexpression of EZH2 has
been associated with aggressiveness and advanced
disease in each of these cancer types [16–18].
Previous observation had shown the close associa-
tion between EZH2 overexpression and worse pro-
gression of prostate cancer [13]. The
overexpression of EZH2 resulted in the develop-
ment of myeloproliferative disorder in mice [20].
Moreover, the tissue microarray analysis identified
that the expression of EZH2 was strong in breast
cancer cells compared with normal breast epithelia
[21]. Additionally, the overexpression of EZH2
also promoted cell growth, migration, and inva-
sion in breast cancer cells [21,22]. Chen et al.
reported that the overexpression of EZH2 has
poor outcome in patients with colorectal cancer
[23]. One study identified that the activation of
EZH2 inspired by E2F1 promoted progression and
aggression in bladder cancer [24]. Similarly, we
demonstrated the overexpression of EZH2
increased cell migration and invasion in prostate
cancer cells. While the depletion of EZH2 retarded
cell migratory and invasive activity in prostate
cancer cells. Our findings suggest that EZH2 is
an oncoprotein in prostate cancer and targeting
EZH2 could be a useful approach for the treatment
of prostate cancer patients.

Recently, a great amount of evidence showed
that rottlerin exhibited its anti-tumor activity in
human cancers. For instance, rottlerin suppressed
LRP6 protein level and led to the inhibition of
mTORC1 and Wnt/β-catenin signaling in breast
cancer cells [11]. Basu et al found that rottlerin
induced caspase-2 via ubiquitin proteasome-
mediated pathway in HeLa cells and ovarian cancer
cells [25]. Another study indicated that rottlerin
stimulated cell apoptosis via interaction with pro-
teins of the Bcl-2 family in pancreatic cancer cells
[26]. Interestingly, rottlerin exerted its anti-cancer
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Figure 5. The effect of EZH2 overexpression on cell migration. (a) Left panel, The cell migratory activity was analyzed by wound
healing assay with EZH2 cDNA transfection and rottlerin treatment. Control: pcDNA3.0 cDNA: EZH2 cDNA; Both: EZH2 cDNA
+ rottlerin. Right panel, Quantitative results are illustrated for left panel. *P < 0.05, compared with control; #P < 0.05 compared
with rottlerin treatment alone or EZH2 cDNA transfection alone. (b) The expression of EZH2 was performed by western blotting in
prostate cancer cells with EZH2 cDNA transfection and rottlerin treatment. (c) Quantitative results are illustrated for top panel.
*P < 0.05, compared with control; #P < 0.05, compared with rottlerin treatment alone or EZH2 cDNA transfection alone.
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therapy via up-regualtion of DDX3 in hepatocellu-
lar carcinoma [27]. Huang et al discovered that
rottlerin targeted multiple cell signaling pathways

such as Akt, Notch, and Shh (sonic hedgehog)
pathways, leading to the cell growth inhibition
and apoptosis promotion in pancreatic cancer

Figure 6. The effect of EZH2 downregulation on cell growth, apoptosis and invasion (a) CellTiter-Glo luminescence assay was applied
for detecting the effect of EZH2 siRNA in combination with rottlerin treatment on prostate cancer cell growth. **P < 0.01, compared
with control; #P < 0.05 compared with rottlerin treatment or EZH2 siRNA transfection. Control: siRNA control; SiRNA: EZH2 siRNA;
Both: rottlerin + EZH2 siRNA. (b) Flow cytometry was used to describe in PC3 and DU145 cells. (c) Left panel, Invasion assay was
exerted in prostate cancer cells after EZH2 siRNA transfection and rottlerin treatment. Right panel, quantitative results are illustrated
for left panel. **P < 0.01, vs control; #P < 0.05 vs rottlerin treatment or EZH2 siRNA transfection.
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Figure 7. The effect of EZH2 downregulation on cell migration. (a) Left panel, The wound healing assay was exerted to investigate
the cell migration in prostate cancer cells after EZH2 siRNA transfection and rottlerin treatment. Right panel, quantitative results are
illustrated for left panel. Control: siRNA control; SiRNA: EZH2 siRNA; Both: rottlerin + EZH2 siRNA. *P < 0.05, **P < 0.01, vs control; #P
< 0.05 vs rottlerin treatment or EZH2 siRNA transfection. (b) The expression of EZH2 was tested by western blotting in prostate
cancer cells with EZH2 siRNA transfection and rottlerin treatment. (c) Quantitative results are illustrated for top panel. *P < 0.05,
compared with control; #P < 0.05, compared with rottlerin treatment alone or EZH2 siRNA transfection alone.
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cells [28]. One study identified rottlerin promoted
apoptosis through upregulation of NAG-1 (non-
steroidal anti-in ammatory drug activated gene-1)
via ERK and p38 MAPK dependent mechanism in
colon carcinoma cells [29]. Importantly, rottlerin
also induced autophagy via inhibition of mTOR or
through PKCδ- independent manner in several
cancer cells [7,12,30–32]. Furthermore, rottlerin
inhibited migration of follicular thyroid carcinoma
cells by PKCδ-independent destabilization of the
focal adhesion complex [33]. Yin et al found that
rottlerin exerted its anti-tumor activity through
inhibition of Skp2 (s-phase kinase associated pro-
tein 2) in breast cancer cells and pancreatic cancer
cells [34,35]. Another study showed that rottlerin
suppressed cell proliferation and invasion via inhi-
bition of Cdc20 (cell divison cycle protein 20) in
glioma cells [36]. Zhao et al. identified that rottle-
rin decreased the expression of TAZ (transcrip-
tional coactivator with PDZ-binding motif) in
non-small cell lung cancer [37]. Similarly, another
study rottlerin inhibited cell growth via down-
regulation of Notch-1 pathway in nasopharyngeal
carcinoma cells [38]. Keep in line with the notion,
we found that rottlerin suppressed cell growth,
migration and invasion via down-regulation of
EZH2 in prostate cancer cells. It has been known
that EZH2 catalyzes H3K27me3 to regulate gene
expression via epigenetic machinery [19,39].
Indeed, we found the down-regulation of
H3K27me3 in cells after rottlerin treatment.
EZH1 has been reported to be physically present
in PRC2 complex as an H3K27 methyltransferase
[40]. Interestingly, we did not observe the change
of EZH1 level in rottlerin-treated cells (data not
shown), indicating that rottlerin mainly targets
EZH2 expression in prostate cancer cells. It is
worth noting that the down-regulation of EZH2
might be the secondary effect of rottlerin. The
massive cell cycle or DNA damage by rottlerin
could lead to EZH2 downregulation. Additionally,
rottlerin could target the upstream genes of EZH2
and govern the EZH2 level. Therefore, deeper
investigation is required to explore the detailed
mechanism of rottlerin-mediated EZH2
downregulation.

Considering the role of EZH2 in tumorigenesis,
inactivation of EZH2 could be benefit for patients
with prostate cancer. Many studies have discovered

several inhibitors of EZH2. For instance, DZNep
was the first inhibitor widely used to inhibit the
activity of PRC2 component including EZH2 in
experimental work [41]. Another inhibitor,
EPZ005687 was reported to bind to wild-type
EZH2 and inhibited its role in human protein
methylation [42]. The small-molecule EZH2 inhibi-
tor, GSK126, inhibited both wild-type and mutant
EZH2 with higher efficiency, might provide
a promising treatment for EZH2 mutant lymphoma
[43,44]. UNC1999 was synthesized as the first orally
bioavailable inhibitor that was highly selective for
both wild-type EZH2 and EZH2 Y641 mutant [45].
EPZ-6438 was subsequently developed with
improved pharmacokinetic properties including
good oral bioavailability [46]. Since these chemical
inhibitors exhibited side effects, it is urgent to dis-
cover natural agents with non-toxic nature to inac-
tivate EZH2 in human cancer. Factually, several
natural compounds have been reported as EZH2
inhibitor including curcumin [47], Salinomycin
[48], Flavokawain A (FKA) [49], butylidenephtha-
lide [50]. In this study, rottlerin inhibited the expres-
sion of EZH2 in prostate cancer cells. Rottlerin
could be a new inhibitor of EZH2 in prostate cancer
cells. Since the rottlerin is non-toxic inhibitor, the
inhibition of EZH2 by rottlerin could be more
a safer strategy to treat patients with prostate cancer.

Methods and materials

Cell culture and reagents

Human DU145 and PC3 cells were cultured in
DMEM medium with 10% fetal bovine serum
and 1% penicillin and streptomycin in a 5% CO2

atmosphere at 37 °C. Primary antibody for EZH2
(ab228697) was purchased from Abcam. Anti-
H3K27me3 antibody was bought from Cell
Signaling Technology Company (Beverly, MA,
USA). All secondary antibodies were obtained
from Thermo Scientific. Lipofectamine 2000 was
purchased from Invitrogen. Monoclonal anti-
tubulin and rottlerin (CAS number R5648, ≥85%
rottlerin) were obtained from Sigma-Aldrich
(St. Louis, MO). Rottlerin was dissolved in
DMSO to make a 10 mM stock solution. CTG
(Cell Titer-Glo Luminescent) was purchased from
Promega (Madison, WI). Matrigel and Transwell
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inserts were purchased from BD Biosciences. Cells
were treated with 0.1% DMSO as the control
group [34,35].

Cell viability assay

Exponentially growing cells were seeded at 6 × 103

cells/well in 96-well plates for 24 hours and then
treated with various concentration of rottlerin.
After 48h and 72h, 20 μl CTG solution was
added to each well and cell viability was measured
by the microplate. Each value was normalized to
cells treated with DMSO [34].

Colony formation assay

PC3 and DU145 cells were seeded in 6 cm2 dishes
at 1 × 103 cells/well with 3 μM and 5 μM concen-
trations of rottlerin. After two weeks, 4 % paraf-
ormaldehyde was added to fix the cells and crystal
violet was used to stain the colonies.

Cell apoptosis analysis

PC3 and DU145 were cultured in 6-well plate
overnight with different concentration of rottlerin.
After 48h, cells were collected and washed with
PBS, and the cells were resuspended in 500 μl
binding buffer with 5 μl propidium iodide (PI)
and 5 μl FITC-conjugated anti-Annexin
V antibody. Subsequently apoptosis was detected
by a FACScalibur flow cytometer (BD, USA).

Cell invasion assay

To determine the invasive ability of prostate cells,
the Transwell assays were performed in PC3 and
DU145 cells. Cells transfected with EZH2 siRNA
or EZH2 cDNA were treated with rottlerin or not
and were cultured in 200 μl serum-free medium in
the up camber with Matrigel. The complete med-
ium was added in the under chamber with the
same concentration of rottlerin. The cells were
incubated for 20h at 37 °C with 5% CO2 and
then the membrane of the chamber was stained
with Giemsa and photographed with Box-Type
Fluorescence imaging Device (FSX100,
OLYMPUS).

Cell scratch assay

PC3 and DU145 cells were seeded in 6-well plate.
The prostate cells were transfected with EZH2
siRNA. After cells were converged almost 100%,
then scratched the cells with a sterile 20 μl pipette
tip. Washed the cells with PBS and added the
medium with different concentration of rottlerin.
The scratch was photographed with a microscope
at 0 h and 20 h, respectively.

Transfection

Cells were cultured into 6-well plates for overnight
and transfected with EZH2 cDNA or siRNA or
empty vector using lipofectamine 2000 following
the instruction’s protocol. After 6 h, the medium
was changed by fresh DMEM. Then 48h later, the
cells were collected to further analysis as described
under the results sections.

Quantitative real-time reverse transcription-pcr
analysis

The total RNA was extracted with Trizol
(Invitrogen, Carlsbad, CA) and reversed-
transcribed into cDNA by RevertAid First Strand
cDNA Synthesis Kit. PCR were performed using
Power SYBR Green PCR Master Mix and the results
were calculated by 2-ΔΔCt method. The primers
used in the PCR reaction are: EZH2, forward primer
and reverse primer (5′-GTG GAG AGA TTA TTT
CTC AAG ATG-3′) and reverse primer (5′-CCG
ACA TAC TTC AGG GCA TCA GCC–3′).
GAPDH, forward primer (5′-ACC CAG AAG
ACT GTG GAT GG-3′) and reverse primer (5′-
CAG TGA GCT TCC CGT TCA G-3′).

Western blotting analysis

The cells were collected and washed by PBS and
lysed by protein lysis buffer in ice. After centri-
fuged, the concentration of the supernatant pro-
tein level was detected by BCA Protein Assay kit
(Thermo Scienti c, MA). Same amount of protein
samples were separated by electrophoresis in
Sodium Dodecyl Sulfonate (SDS) polyacrylamide
gel and then transferred onto a Polyvinylidene
Fluoride (PVDF) membrane, and then incubated
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with primary antibody at 4°C overnight. The
membrane was washed for three times with
TBST and incubated with second antibody for
one hour in room temperature. Then the expres-
sion of protein was detected by electro-
chemiluminescence (ECL) assay [34].

Statistical analysis

All statistical analyses were conducted using
GraphPad Prism 5.0 (Graph Pad Software, La Jolla,
CA). ANOVA was performed to evaluate statistical
significance. Results were presented as means ± SD. P
< 0.05 was considered as statistically significant.
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