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Mechanism of LhcRNA ROR promoting prostate
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Abstract. - OBJECTIVE: To investigate the ex-
pression of long-chain non-coding RNA ROR in
prostate cancer (PCa), and to further study its pos-
sible underlying mechanisms in prostate cancer.
PATIENTS AND METHODS: Quantitative Re-
al-time polymerase chain reaction (qRT-PCR)
was performed to detect the level of IncRNA
ROR in 42 pairs of PCa tissues and adjacent nor-
mal tissues, and the correlation between ROR
level and PCa pathological parameters was al-
so evaluated. Besides, ROR expression in PCa
cells was further verified by qRT-PCR, a B
knockdown model was constructed usi :
tivirus in PCa cell lines including PC-3 a
cap. Cell counting kit-8 (CCK-8), transwell
sion and cell scratch assay were used to ana
the effect of ROR on the biologica functlon

ancer has a large difference in
rent races; for example, PCa

nges in dietary structure and the
provement of diagnostic techniques for prostate
cidence has been shown an increasing
Yend in Tecent years®’. Prostate cancer has a se-
rious impact on the life expectancy of older men,
both domestically and abroad. In particular, China
has begun to enter an aging society, so the impact of
prostate cancer on Chinese men’s lifestyle has be-
come more prominent®. However, early symptoms
of PCa are concealed, which make many patients
have been in a late stage at the time of diagnosis.
But if diagnosed early, the harm of PCa to patients
can be successfully alleviated, with a good chance
of improving therapeutic effect and avoiding long-
term complications’. With the rapid development
of microarray technology and nucleic acid sequen-
cing technology, a large number of non-coding
RNA (ncRNA) transcripts have been discovered
in eukaryotes, and these ncRNAs have become a
crucial part of the intricate regulatory network in
the body'*!". According to the length, ncRNA can
d in PCa tissues or cells, be divided into long-chain non-coding RNA (Ln-
associated with PCa stage, cRNA) and small RNA (siRNA, miRNA, piRNA).
istant metastasis. Additional- The former are RNAs with a transcript length of
may promote PCa cell prolifer-  more than 200 nt, which are specifically expressed
on, invasion and migration by regulating Akt. between various cells and do not encode proteins
themselves, but can regulate the expression level of
genes at various levels, initially thought to be the
“noise” of transcription'*!3. About 66% of the ge-
nome is transcribed into non-coding RNA. LncR-

stage, higher in
metastasis. Si
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NA creates a complex network regulation system
due to its abundance, location and diversity, which
has led to the discovery that the differential expres-
sion of IncRNA is an important mechanism for the
initiation, occurrence and development of cancer'.
At present, gene chip technology is becoming more
and more mature; in the mean time, more and more
IncRNAs are being found, and the number of IncR-
NAs associated with prostate cancer is increasing.
We have also found 13 IncRNAs with differential
expression through gene chip technology. Most
of them have not been studied, among which, we
selected IncRNA ROR as the research object. The
biological function and related molecular mecha-
nism of IncRNA ROR remain elusive; let alone its
role in the progression of prostate cancer. We first-
ly identified the differential expression of IncRNA
ROR in prostate cancer, and focused on its influen-
ce on biological behavior of prostate tumor as well
as its mechanism of action. In this study, we analy-
zed the expression of IncRNA ROR in 42 pairs of
PCa and adjacent tissues, and explored the effect
of ROR on the biological function of PCa cells.
Previous works have proved that ROR is able to
accelerate the growth and metastasis of tumgeee
ls, which may affect the development of turf
this study, we aimed to investigate the exp
of IncRNA ROR in prostate cancer and to ¢
its promoting effect on the malignant progres!
of prostate cancer by regulating

Patients ang

h edition of the UICC/AJCC
or nodg metastasis (TNM) sta-

ad signed informed consent.

g/l Lines and Reagents

human PCa cells (PC-3, DU-145, 22RV1,
¥ and one human normal prostate matrix
immortalized cell (WPMY-1) were purchased

1970

from American Type Culture Collection (ATCC,
Manassas, VA, USA). F-12k and 1640 medium
(HyClone, South Logan, UT, USA) and

incubator with 5% CC')2 at 37°C, ¥
medium was F-12k or 1640
bovine serum (FBS).

Transfection

sity of 40%,
as performed according
ctions. Subsequently,

collected after 48 h of tran-
cells were seeded in each well

cell adhesion and then changed twice a week.
After 2 weeks, when cell colony formed, the cells
were washed twice with phosphate-buffered saline
(PBS) and fixed in 2 ml of methanol for 20 minu-
tes. After removing methanol, cells were washed
with PBS and stained with 0.1% crystal violet stai-
ning solution for 20 minutes. Next, the cells were
photographed and counted under a light-selective
environment after washed 3 times with PBS.

Transwell Cell Migration and Invasion
Assay

After transfection for 48 hours, cells were dige-
sted, centrifuged and resuspended in medium wi-
thout fetal bovine serum (FBS) to adjust the den-
sity to 5 x 10° cells/mL. A cell suspension of 200
uL (1 x 105 cells) was added to the upper chamber,
and 700 uL of a medium containing 20% fetal bo-
vine serum (FBS) were added to the lower cham-
ber. According to the different migration abilities
of each cell line, they were cultured in the incuba-
tor for a specific time. Transwell chamber was ta-
ken out, washed 3 times with 1 x PBS, and placed
in methanol for 15 min of cell fixation. After the
chamber was stained in 0.2% crystal violet for 20
min, the cells on the upper surface of the chamber
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were carefully wiped off with water and a cotton
swab. The cells were placed under a microscope
to observe and photograph, and 10 fields of view
were randomly selected for counting and statisti-
cal analysis was performed.

Wound Healing Assay

The cells underwent 48 hours of transfection
were digested, centrifuged and resuspended in me-
dium without FBS to adjust the density to 5 x 10°
cells/mL. The density of the plated cells was deter-
mined according to the size of the cells (the majo-
rity of the number of cells plated was set to 50,000
cells/well), and the confluency of the cells reached
90% or more the next day. After scratching in the
middle of the culture plate, PBS was used to gent-
ly rinse cells for 2-3 times and low-concentration
serum medium (such as 1% FBS) was added. Last-
ly, observation was performed after 24 hours. The
difference in cell healing ability was judged accor-
ding to the migration area.

Quantitative Real-Time Phosphate
Buffered Saline (qRT-PCR)

Total RNA was extracted from PCa cel
and tissues using TRIzol reagent (Invitroge
sbad, CA, USA), and RNA was reverse transg
into cDNA using Primescript RT Reagent (1%
Ra, Otsu, Shiga, Japan). QRT-PCR reactions w
performed using SYBR® Premi

ABI Step One
¢ expression levels of mRNA
A5Ct method.

Is were lysed using cell
, on ice for 30 minutes, and
10ed at 14,000 x g for 15 minutes at 4°C.
Fncentration was calculated by bi-
chonlmc acid (BCA) Protein Assay Kit (Pier-
Rockford, IL, USA). The extracted proteins
. eparated using a 10% sodium dodecyl
sulpte-polyacrylamide gel electrophoresis
(SDS-PAGE) gel and subsequently transfer-

red to a polyvinylidene difluoride membrane
(Millipore, Billerica, MA, USA). Western blot
analysis was performed according to g
procedures. The primary antibodicg
and glyceraldehyde 3-phosphate ¢

chased from Cell Signali
vers, MA, USA).

Statistical Analysi

the #-test, whil
using the >

Results

s Highly Expressed in PCa
Tissues and Cell Lines

We examined the level of ROR in 42 pairs of
PCa tissues as well as their adjacent tumor-free
tissues and PCa cell lines by qRT-PCR. The re-
sults showed that ROR expression levels were ap-
preciably increased in PCa tissues compared with
adjacent tumor-free tissues. The difference was
statistically significant (Figure 1A). Compared
with human normal prostate matrix immortalized
cells (WPMY-1), ROR was also found notably hi-
gher in PCa cells (Figure 1B).

ROR Expression was Correlated with
Clinical Stage, Lymph Node and Distance
Metastasis in PCa Patients

According to the results of qRT-PCR of 42 pairs
of ROR expression in PCa tissues and paracan-
cerous ones, the samples were divided into two
groups, which were high expression one and low
expression one. The number of each group was
counted and the relationship between ROR level
and age, sex, clinical stage of PCa patients, con-
dition of lymph node or distant metastasis were
analyzed. Table I indicated that highly expressed
ROR was positively correlated with the above cli-
nical parameters.

1971
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Table I. Association of IncRNA ROR expression with clinicopathologic characteristics of prostate cancer.

ROR expression
Number
Parameters of cases Low (%) High (%)
Age (years)
<60 15
>60 27
Gender
Male 20
Female 22
T stage
T1-T2 26
T3-T4 16
Lymph node metastasis
No 28
Yes 14
Distance metastasis
No 31
Yes 11

Knockdown of ROR Inhibited Cell
Proliferation, Migration and Invasion

To explore the effects of ROR on PCa cell pro-
liferation, migratory and invasive capacity, we
first successfully constructed a ROR knockg
model and verified it using qRT-PCR
2A). Subsequently, we used cell-cloning
riments to investigate the effect of ROR o
proliferation of PCa cells, and found that the
proliferation rate of the si-ROR gzaup was sig
ficantly lower than that of th
2B). In addition, using the
assay and wound healip
transmembrane PCa cells

group was extensively less
suggesting that the migra-
with down-regulated ROR
ure 2D). Meanwhile, the cells
roup also showed a poor healing
ility (Figure 2C).

nockdown of ROR Changed
Akt Expression

To analyze the potential mechanisms of Akt
and ROR in influencing the malignant progression
of PCa, we examined Akt expression in 42 pairs
of PCa tissues and their corresponding normal
ones using qRT-PCR. The results indicated that
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compared to adjacent tissue, the expression level
of Akt in PCa tissue was considerably elevated,
with the difference statistically significant (Figu-
re 3A). Furthermore, ROR level was also notably
high in PCa cells compared to WPMY-1 (Figu-
re 3B). Therefore, we analyzed the expression of
ROR and Akt both on gene and protein levels in
tissues and found a clear correlation between the
two (Figure 3C). Next, using qRT-PCR method,
we demonstrated that the level of Akt was down-
regulated after ROR knockdown (Figure 3D).
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Akt Modulated ROR Expression in
Human Prostate Cancer Cells
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ure 2. LncRNA ROR affected prostate cancer cell proliferation and invasion and migration. 4, QRT-PCR validated the
erference efficiency of LncRNA ROR after transfection of si-ROR in PC-3 and Lncap cell lines; B, Results of cell colony
tion assay showed the effect of knockdown of ROR on prostate cancer cell proliferation in PC-3 and Lncap cell lines; C,
tch assay was used to detect the effect of knock-downed ROR on the healing ability of prostate cancer cells in PC-3

Figure continued
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Migration

Invasion

Migration

Invasion

could counteract the effect of knockdown o}
on PCa cell proliferation rate (Figures 4C).

become the focu
lars*7® have fou

However, most of them do not get
® ability of encoding proteins due to the lack
a valid open reading frame (ORF)*!. The role
RNA in tumors is still in infancy and has
grad®lly become a hot spot. It has been found
that some LncRNAs exert a crucial influence on

3004

Cell number

gsion of tumors. They are abnormally
11in various malignant tumors such as li-
ver cancer, lung cancer, and prostate cancer, and
have played a considerable role in the occurren-
ce and development of malignant tumors, even
some IncRNAs can be used as a marker for tumor
diagnosis and prognosis''*. Therefore, finding
abnormal expression of IncRNA in prostate can-
cer and analyzing its function will help to elevate
diagnosis and treat level of prostate cancer and
improve the prognosis of patients'>'°. Currently,
IncRNA related to prostate cancer is being gra-
dually discovered, including PCA3, PCEGMI,
etc. These IncRNAs are gradually being applied
to clinical diagnosis and prognosis evaluation'”-”,
In this study, RNA was extracted from patholo-
gically diagnosed tumor specimens and adjacent
normal tissues of patients with prostate cancer,
and 13 IncRNAs were found to be associated
with prostate cancer by gene chip hybridization
screening. Further literature review provided that
LncRNA ROR gene is closely related to the de-
velopment of colorectal and esophageal cancer,
but its association with prostate cancer remains
elusive'™'®. Our research focused on the IncRNA
ROR expression in PCa tissues and its role in the
development of this tumor. We first verified the
level of ROR in 42 pairs of PCa tissues and adja-
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cell lines; C, LncRNA ROR i
D, QRT-PCR verified the i

ith PCa TNM stage, lymph
is. From this we believe
n promoting the pro-

Wed that ROR exerted an important influence
he occurrence and development of PCa, but its

¥a serine kinase, also known as protein ki-
nase B (PKB) or A and C related protein kinases

Relative Expression of

o‘rﬂ
vV

nd cell lines. 4, QRT-PCR was used to detect Akt expression
T-PCR was used to detect Akt expression in prostate cancer

(RAC.PK) because its amino acid composition in
kinase activity region is very similar to PK A and
PKC?%2!, There are three subtypes of Akt, inclu-
ding Aktl, Akt2 and Akt3. Among them, Aktl is
widely present in various tissues. Akt2 is mainly
found in insulin-like tissues, while Akt3 is more
strictly distributed in the brain and testes**?. The
Akt protein consists of three parts: pleckstrin ho-
mology domain (PH domain), the intermediate
kinase domain and the carboxy-terminal regula-
tory region. Among them, the PH domain of Akt
is highly similar to that of some other signaling
molecules which are capable of binding 3-pho-
sphatidylinositol***. In this experiment, in order
to clarify whether ROR promotes the progres-
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Relative expression

detected by qRT-PCR in LncRNA ROR and Akt co
test in LncRNA ROR and Akt co-transfected cell 1

sion of PCa by regulating A
expression of Akt after knog

relationship betw
we also found

Conclusions
detected the expression level of LncRNA

RORWWas remarkably upregulated in PCa tissues
and cells, and notably correlated with PCa TNM

Akt

stage, lymph node or distant metastasis. In addi-
tion, LncRNA ROR may have the ability to pro-
mote the malignant progression of PCa by regu-
lating Akt.
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