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Abstract. - OBJECTIVE: Recent research-
es have proved that long noncoding RNAs (In-
cRNAs) play an important role in tumorigenesis.
In this research, IncRNA PANDAR was explored
to identify the role it played in the development
of prostate cancer and how it achieves.
PATIENTS AND METHODS: Real-time quanti-
tative polymerase chain reaction (RT-qPCR) was
utilized to detect PANDAR expression in both
prostate cancer tissue samples and cells. More-
over, the associations between expression lev-
el of PANDAR and patients’ disease-free s
rate were studied respectively. Then woun
ing assay and transwell assay were cond
Furthermore, RT-qPCR and Western blot a
were used to explore the underlying mechani
RESULTS: By comparison with

cancer samples, which
with patients’ disease-f
over, after PANDAR d, CE

gration and cell inv; of prostate
In addition,

ance cell migration and inva-
upregulating ROCK1,
| therapeutic target in

Introduction

Prostate cancer is one of the most frequent ma-
lignancies in the males. It is reported that more

in 2015 (http://seer.can-
January 20, 2016).
jagnosed of prostate
er can be treated with surgery or androgen
rivation theragig if they are still at early stage'.
ncer is still one of the lead-
logic death in males in the
e, recent research have found
morbidity and mortality of pros-
ate cancer are significantly rising in developing
y. Therefore, it is urgent to find out the
derlyhg mechanism and differentiate more ag-
gressive tumors.

Long non-coding RNAs (IncRNAs) are one
subgroup of non-coding RNAs, which do not
encode proteins. However, numerous evidences
have proved that IncRNAs play an important part
in the development of malignant tumors. For in-
stance, IncRNA PIncRNA-1 acts as an oncogene
in the progression of colorectal cancer cell by reg-
ulation of PI3K/Akt signaling pathway®. Through
negatively regulating miR-488, IncRNA PRN-
CR1 promotes tumor progression in non-small
cell lung cancer®. Overexpression of long noncod-
ing RNA CRNDE-h is associated with poor prog-
nosis of colorectal cancer, which might be used as
a novel serum-based biomarker for diagnosis of
colorectal cancer’. The progression of triple-neg-
ative breast cancer could be significantly inhibit-
ed after knockdown of IncRNA snaR, which may
offer a potential treatment modality®. In addition,
IncRNA CCAT2 promotes proliferation and me-
tastasis of intrahepatic cholangiocarcinoma and
predicts a poor prognosis of the patients’. Howev-
er, the function of IncRNA PANDAR in prostate
cancer remains unexplored so far.

In this study, we found out that the expression
of PANDAR was remarkably higher in prostate
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cancer tissues. Moreover, PANDAR promoted the
migration and invasion of prostate cancer cell in
vitro. Moreover, our further experiment explored
the underlying mechanism how PANDAR func-
tioned in prostate cancer development.

Patients and Methods

Cell Lines and Clinical Samples

PC3, LNCaP, DUI145 and 22Rvl human pros-
tate cancer cells and P69 (normal human pros-
tate epithelial cell lines) were offered by the
Institute of Biochemistry and Cell Biology,
Chinese Academy of Science (Shanghai, Chi-
na). Culture medium consisted of 10% fetal bo-
vine serum (FBS; Gibco, Rockville, MD, USA),
Dulbecco’s Modified Eagle’s Medium (DMEM,;
Gibco, Rockville, MD, USA) as well as penicil-
lin. Besides, cells were cultured in an incubator
containing 5% CO, at 37°C.

50 prostate cancer patients were received sur-
gery at The First Affiliated Hospital of Jinzhou
Medical University. Their tissue samples got from
the surgery were stored immediately at —80°
tissues were analyzed and confirmed by a
rienced pathologist. The Research Ethics
mittee of The First Affiliated Hospital of Jin
Medical University ratified this study and wri
informed consent was given by th

Cell Transfection
Then pLenti-EFla-
was used for clonin

6-well plates, cells were
’s Modified Eagle’s Medi-
um overnight. After scratched
i, cells were cultured in serum-free
v odlﬁed Eagle’s Medium (DMEM).
« ound closure was counted after 72 h.

ell Assay
For detecting the migrating ability of these
treated cells, 5x10* cells in 200 pL of serum-free

DMEM were transformed to top chamber of an
8 um pore size insert (Millipore, Billerica, MA
USA). And Dulbecco’s Modified Eagle’s Me
um (DMEM) and fetal bovine serum (Ed8

with precooling methanol after
swab. Following were stain
30 min.

For detecting the i
treated cells, 5x10* ce

8

precooling methanol after wiped by cotton
b. Following giere stain in crystal violet for
s counted in three fields from
on membrane.

n and RT-gPCR

utilized for separating the total RNA.
reverse Transcription Kit, the total
RNA was reverse-transcribed to complemen-
tary deoxyribose nucleic acids (cDNAs) (Ta-
KaRa Biotechnology Co., Ltd., Dalian, China).
Following are the primers using for RT-qPCR:
PANDAR primers forward: 5-CTGTTAAGGT-
GGTGGCATTG-3', reverse: 5-GGAGGCTCAT-
ACTGGCTGAT-3"; GAPDH primers forward:
5'-CCAAAATCAGATGGGGCAATGCTGG-3'
and reverse: 5-TGATGGCATGGACTGTGGT-
CATTCA-3". Thermal cycle was as follows: 95°C
for 30 s at, 5 s for 40 cycles, 60°C for 35 s.

Western Blot Analysis

Protein was extracted from cells by Reagent ra-
dioimmunoprecipitation assay (RIPA) (Beyotime,
Shanghai, China). Bicinchoninic acid (BCA) pro-
tein assay kit was used for quantifying protein
concentrations (TaKaRa, Dalian, China). Sodium
dodecyl sulphate-polyacrylamide gel electropho-
resis (SDS-PAGE) was utilized to separate pro-
teins. They were replaced to the polyvinylidene
difluoride (PVDF) membrane (Millipore, Biller-
ica, MA, USA) and incubated with antibodies.
Rabbit anti-GAPDH and rabbit anti-ROCK1 were
provided by Cell Signaling Technology (CST,
Danvers, MA, USA), as well as goat anti-rab-
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bit secondary antibody. Image J software (NIH,
Bethesda, MD, USA) was applied for assessment
of protein expression.

Statistical Analysis

Statistical analysis was conducted by Statistical
Product and Service Solutions (SPSS) 17.0 (SPSS,
Chicago, IL, USA). Data were presented as mean
+ SD (Standard Deviation). Student #-text and Ka-
plan-Meier method were performed to the data. It
was considered of statistically significance when
p<0.05.

Results

PANDAR Expression Level in Prostate
Cancer Tissues and Cells

Firstly, PANDAR expression was detected
via RT-qPCR in 50 patients’ tissues and 4 pros-
tate cancer cell lines. As a result, PANDAR was
significantly upregulated in tumor tissue sam-
ples (Figure 1A). PANDAR expression level
of prostate cancer cells was higher than that of
P69 (normal human prostate epithelial cell Ja
(Figure 1B).

The Interaction Between Expression
PANDAR and Disease-Free Survival of
Prostate Cancer Patients

Patients’ survival after su
through Kaplan—Meier my
the median expression,
cancer patients into t
and low-PANDA

showed that prostate cancer patients in high-
PANDAR group had a poorer disease-free sur-
vival when compared with the low-PANDAR
group (Figure 2).

Overexpression of PANDAR

Promoted Cell Migration a

Prostate Cancer Cells
In this study, we chose P

by RT-gPCR (Figu
wound healing as

PANDAR was over-
cells, respectively

y cancers including prostate can-
To explore the interaction between ROCK1
R, we conducted RT-qPCR and found
at expression level of ROCKI in prostate cancer
cells was significantly higher in PANDAR lenti-
viruses (PANDAR) group when compared with
the ROCKI1 level in empty vector group (Figure
4A). The result of western blot assay also showed
that after PANDAR was overexpressed, ROCK1
could be upregulated at protein level (Figure 4B).
Furthermore, we found that ROCK1 expression

Relative PANDAR expression
B
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1. Expression levels of PANDAR were increased in prostate cancer tissues and cell lines. 4, PANDAR expression was
signi¥®antly increased in the prostate cancer tissues compared with adjacent tissues. B, Expression levels of PANDAR relative
to GAPDH were determined in the human prostate cancer cell lines and P69 (normal human prostate epithelial cell lines) by
RT-qPCR. Data are presented as the mean =+ standard error of the mean. *p<0.05.
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Figure 2. Interaction between PANDAR expression and
disease-free survival of prostate cancer patients. High level
of PANDAR was associated with poorer disease-free sur-
vival of prostate cancer patients.
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in prostate cancer tissues was remarkably high-
er when compared with that of adjacent tissues
(Figure 4C). Correlation analysis demonstrated
that ROCK1 expression level was positg
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d cell migration in prostate cancer cells. C, Transwell assay showed that number of migrated cells was significantly
d via overexpression of PANDAR in prostate cancer cells. D, Transwell assay showed that number of invaded cells

was significantly increased via overexpression of PANDAR in prostate cancer cells. The results represent the average of three
independent experiments (mean + standard error of the mean). *»<0.05, as compared with the control cells.
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Figure 4. Interaction between PANDAR and RO
in PANDAR lentiviruses (PANDAR) compared wi
expression was increased in PANDAR lentiviruses (P
upregulated in prostate cancer tissues compared with &
of ROCK1 and PANDAR in prostate cancer tissues. Thd

are presented as the mean + standard ¢ *

gene in prostate cancer §
regulating the downstgea

In addition,
vasion of

ctastasis'>. Moreover, by acti-
SEAT facilitates the

t the chromosome 6p21.2 po-
, Hung et al" reported that PAN-
d cell apoptosis by regulating the
clear transcription factor Y. Recently, IncRNA
DAR is found to take part in the progression
ious cancers. For example, overexpres-
sion of IncRNA PANDAR promotes cell prolif-
eration in cervical cancer, which is also related

4710

Vestern blot assay revealed that ROCK1 protein
the empty vector. C, ROCK1 was significantly

to the poor prognosis'®. On the other hand, low
expression of IncRNA PANDAR represses cell
apoptosis in non-small cell lung cancer through
regulating Bcl-2 and predicts a poor prognosis of
NSCLC". Upregulation of IncRNA PANDAR is
associated with poor clinical outcome of AML,
suggesting a potential biomarker for predicting
the prognose'®. Moreover, expression of IncRNA
PANDAR predicts adverse phenotypes in retino-
blastoma by regulating cell growth and apopto-
sis”’. In this study, we found that PANDAR was
upregulated both in prostate cancer samples and
cells. Besides, the close relationship was seen
between patients’ prognosis and expression lev-
el of PANDAR. Furthermore, overexpression of
PANDAR promoted cell migration and invasion
in prostate cancer. Above results indicated that
PANDAR promoted tumorigenesis of prostate
cancer and might act as an oncogene.
Rho-associated kinase 1 (ROCKI), a protein
serine/threonine kinase, has been reported to
participate in a variety of biological and patho-
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logical processes, including cell motility, tumor
metastasis and epithelial-to -mesenchymal tran-
sition (EMT)?. For instance, Mstl regulates cell
apoptosis in NSCLC by ROCK1/Factin pathways
induced mitochondrial damage?. Silencing of
URGTI1 represses the cell proliferation and EMT
in benign prostatic hyperplasia cells through
RhoA/ROCKI1 pathway*. LncRNA LOC441178
inhibits cell invasion and cell migration in oral
squamous carcinoma via targeting ROCK1%. In
the present study, we firstly discovered the inter-
action between ROCK1 and PANDAR. The re-
sults showed that the expression level of ROCK1
could be upregulated after overexpression of
PANDAR. Furthermore, ROCK1 expression in
prostate cancer tissues was positively related
to PANDAR expression. All the results above
suggested that PANDAR might promote tumor-
igenesis of prostate cancer through upregulating
ROCKI.

Conclusions

We identified that PANDAR was rema

DAR may contribute to ther

cer as a candidate target. 12)
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