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Long non-coding RNA PCAT-1 promotes cardiac
fibroblast proliferation via upregulating TGF-$1
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Abstract. - OBJECTIVE: Recently, the vital
functions of long non-coding RNAs (IncRNAs) in
many diseases have been explored. This study
aims to identify the function of IncRNA PCAT-1 in
the development of atrial fibrillation (AF).
PATIENTS AND METHODS: Real Time- quan-
titative Polymerase Chain Reaction (RT-g :
was performed to detect PCAT-1 expres
right atrial appendage (RAA) tissues of
patients and 35 patients with sinus rhythm
Besides, cell proliferation assay was condud
in AC16 cells with PCAT-1 knockdown. Mole¢
lar mechanism of PCAT-1 in i
gression of AF was finally i
RESULTS: PCAT-1 exp
RAA tissues of AF patie
tients. Moreover, kno

expression in
PCAT-1 expre

Atrial fibrillation (AF), with the incidence of
%, is the most prevalent heart rhythm disease
ide'?. Heart failure and ischemic stroke
are the most serious outcomes of AF, leading to
cardiac morbidity and mortality. Although phar-
macological approaches and ablation are available

patients, it brlngs a [Mige burden for affect-
eople and socj y due to poor efficacy and po-
3. Therefore, the underlying
ms of AF is urgently needed
effective therapy is required.

ple, IncRNA NEATI1 is abnormally
expressed in Huntington’s disease®. NEAT1 par-
ticipates in the inflammatory process of human
lupus via regulating the mitogen-activated protein
kinase (MAPK) pathway®. LncRNA HOTAIR fa-
cilities the development of Parkinson’s disease
by targeting LRRK2°. Moreover, MG53 regu-
lates AF development by targeting transform-
ing growth factor-B1 (TGF-B1)". The metabolic
changes in kidney diseases are associated with In-
cRNA TUGI®. However, the function of IncRNA
PCAT-1 in AF has not been explored so far.

In this work, PCAT-1 was upregulated in AF
patients. Besides, it promoted the proliferation of
cardiomyocytes in vitro. The interaction between
PCAT-1 and TGF-B1 was identified, which was
believed that PCAT-1 influenced AF progression
by targeting TGF-1.

Patients and Methods

Clinical Samples

A total of 51 AF patients and 35 SR patients
with valvular heart diseases who received cardiac
surgery at the Sir Run Run Shaw Hospital were
enrolled. RAA tissues of them were surgically
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resected. Before the operation, informed consent
was achieved. These patients had no other diseas-
es, including pulmonary disease, coronary heart
disease, diabetes infective endocarditis, mellitus,
hyperthyroidism, hypertension, active rheuma-
tism, or autoimmune disease. Tissue samples were
immediately stored at -80°C. All tissues were an-
alyzed by an experienced pathologist. This study
was approved by the Ethics Committee of Sir Run
Run Shaw Hospital.

Cell Lines

ACI16 cells (American Type Culture Collection;
Manassas, VA, USA) were cultured in Roswell
Park Memorial Institute-1640 medium (RPMI-
1640; Thermo Fisher Scientific, Waltham, MA,
USA) containing 10% fetal bovine serum (FBS;
Life Technologies, Gaithersburg, MD, USA) and
1% penicillin. Cells were maintained in a 5% CO,
humidified incubator at 37°C.

RNA Extraction and Real Time-Quantitative
Polymerase Chain Reaction (RT-qPCR)
Total RNA extracted from tissues using the
TRIzol reagent (Invitrogen, Carlsbad,
USA) was reversely transcribed to cd

using the Reverse Transcription Kit (Taky
Biotechnology Co., Ltd., Dalian, Chma)
Time-quantitative Polymerase

USA) using SYBR Gred
primers used for RlagP

GFP-F2A-Puro vector (Bioset-
Picgo, CA, USA). Cells were trans-
cted us1ng Lipofectamine 2000 (Invitrogen,
aisbad, CA, USA).

Cell Counting Kit-8 Assay (CCK-8)

In a 96-well plate, cells were seeded with 4 x
10° cells per well. Cell Counting Kit-8 reagent
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(CCK-8; Dojindo, Kumamoto, Japan) was respec-
tively added in each well at 0, 24, 48, and 72 h
according to the instructions. After 2-h incuba-
tion at 37°C, the optical density (OD) valuceus

Hercules, CA, USA).

Colony Formation Assay
After cell culture in a six-

ct and Service Solutions
, Chicago, IL, USA) was uti-

ses when appropriate. It was considered
statlstlcally significant when p<0.05.

Results

PCAT-1 Level AF and SR Patients

RT-qPCR was conducted for detecting PCAT-1
expression in RAA tissues extracted from 51 AF
patients and 35 SR patients. As a result, PCAT-1
was significantly upregulated in AF patients com-
pared with those of SR patients (Figure 1).

Knockdown of PCAT-1 Inhibited
Proliferation of AC16 Cells

Transfection efficacy of PCAT-1 shRNA
was verified in AC16 cells (Figure 2A). Subse-
quently, the results of the CCK-8 assay showed
that the proliferation of AC16 cells was inhib-
ited after PCAT-1 knockdown (Figure 2B).
Furthermore, the results of colony formation
assay showed that the colony number was sig-
nificantly reduced in AC16 cells with PCAT-
1 knockdown (Figure 2C). EdU assay also
showed a decreased number of EdU-positive
cells after transfection of PCAT-1 shRNA
(Figure 3A and 3B).
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S 121 studies verified that TGF-B1 could inhibit the pro-
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Figure 1. Expression levels of PCAT-1 in RAA tissues.
PCAT-1 expression was remarkably downregulated in the
AF patients compared with that of SR patients. Data are pre-
sented as the mean + standard error of the mean. *p<0.05.

The Interaction Between TGF{f1
and PCAT-1 AF

Our previous work suggested PCAT-1 acted as
an anti-fibrotic role in atrial fibrillation. Recent

enhancement of fi-
ast proliferation is a K& event. It is reported
non-coding RNAs are capable of regulating
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e 2. CCK-8 assay and colony formation assay showed that knockdown of PCAT-1 decreased AC16 cell proliferation. A,
expression in cells transfected with empty vector (sh-ctrl) or PCAT-1 lentiviral small hairpin RNA (sh-PCAT-1) was
detected by RT-qPCR. B, CCK-8 assay showed that knockdown of PCAT-1 significantly inhibited cell proliferation in AC16
cells. C, Colony formation assay showed that knockdown of PCAT-1 markedly decreased colony number formed in AC16 cells
(magnification: 40%). *p<0.05 compared with the control cells.
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Figure 4. Interaction between PCAT-1 and TGF-Bl1. A,
TGF-P1 expression was downregulated in lentiviral small
hairpin RNA (sh-PCAT-1) group compared with the emp-
ty vector (sh-ctrl) group. B, TGF-B1 expression was higher
in RAA tissues of AF patients than those of SR patients.
1' C, The linear correlation between the expression levels of

0 TGF-B1 and PCAT-1 in AF tissues. Data are presented as the
mean + standard error of the mean. *p<0.05.
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athological progression of AF. For example,
A AKO055347 is upregulated in AF patients

the progress of atrial fibrillation by regulating
AnkyrinB'".

and Tnduces progression of AF in vitro®. The se-
rum level of miR-26a is upregulated in postop-
erative AF patients'®. MiR-34a participates in
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LncRNA prostate cancer associated transcript
1 (PCAT1), located on 8q24.21, was initially dis-
covered in prostate cancer'?. Later, several stud-
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other diseases. In the present work, PCAT-1 was Hou J, CHen GX, Wu ZK. Long non-coding RNA
found to be upregulated in RAA tissues of AF expression profile in permanent atrial fibrillation

patients with rheumatic heart disease. Eur Rev

patients compared with those of SR patients. Fur- Med Pharmacol Sci 2018; 22: 6940-694
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might be a potential therapeutic target".
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was positively regulated by PCAT-1. All the re-
sults above suggested that PCAT-1 might pr
fibroblast proliferation via targeting TGF-

romotes Parkinson’s
disease by upregulating ERRK2 expression. On-
;3 24449-24456.

Y, Li Q, YanG Y, Xiao M, Xiao H.
G583 in the regulation of trans-
actor-betal-induced atrial fibro-
bility to atrial fibrillation. Exp Cell

ts metabolic changes with kidney disease
in podocytes. J Clin Invest 2016; 126: 4072-4075.

9) CHeN G, Guo H, SonG Y, CHANG H, WANG S, ZHANG
M, L C. Long noncoding RNA AK055347 is up-
regulated in patients with atrial fibrillation and
regulates mitochondrial energy production in
myocardiocytes. Mol Med Rep 2016; 14: 5311-
5317.

10) Fewoman A, Moreira DAR, Gun C, WANG HL, HIRATA
MH, pe Frertas GErRMANO J, LEite GGS, Farsky P. Anal-
ysis of circulating miR-1, miR-23a, and miR-26a
in atrial fibrillation patients undergoing coronary
bypass artery grafting surgery. Ann Hum Genet
2017; 81: 99-105.

onflict of interests. 11) Zhu Y, FenGg Z, CHeng W, Xiao Y. MicroRNA34a
mediates atrial fibrillation through regulation of
AnkyrinB expression. Mol Med Rep 2018; 17:
8457-8465.

12) PrensNEr JR, CHEN W, HAN S, Iver MK, Cao Q, KOTHARI
V, Evans JR, KNUDSEN KE, PAULSEN MT, LiuNGMAN M,
Lawrence TS, CHINNAIYAN AM, Feng FY. The long
non-coding RNA PCAT-1 promotes prostate can-

‘ : ) cer cell proliferation through cMyc. Neoplasia
mblospital Research Projects (2018YJ05). 2014: 16: 900-908.

13) ZHanG P, Livu Y, Fu C, WanG C, DuaN X, Zou W,

Zuao T. Knockdown of long non-coding RNA

References PCAT1 in glioma stem cells promotes radiation
sensitivity. Med Mol Morphol 2018: 10.1007/

uvo X, YanGg B, Narrer S. MicroRNAs and atrial $00795-018-0209-8.
fibrillation: mechanisms and translational poten- 14) Yuan Q, CHU H, GEY, MA G, Du M, WANG M, ZHANG
tial. Nat Rev Cardiol 2015; 12: 80-90. Z, ZHanG W. LncRNA PCAT1 and its genetic vari-

Conclusions
Above data identified tha

TGF-1, thereafter reguld
AF. These findings s

target.

Conflict




Q. Chen, C. Feng, Y. Liu, Q.-F. Li, F.-Y. Qiu, M.-H. Wang, Z.-D. Shen, G.-S. Fu

15)

16)

ant rs1902432 are associated with prostate can-
cer risk. J Cancer 2018; 9: 1414-1420.

ZHANG X, ZHANG Y, Mao Y, Ma X. The IncRNA
PCAT1 is correlated with poor prognosis and
promotes cell proliferation, invasion, migration
and EMT in osteosarcoma. Onco Targets Ther
2018; 11: 629-638.

ZHANG F, WAN M, Xu Y, LI Z, Leng K, KanG P, Cul
Y, JianG X. Long noncoding RNA PCAT1 regulates
extrahepatic cholangiocarcinoma progression via
the Wnt/beta-catenin-signaling pathway. Biomed
Pharmacother 2017; 94: 55-62.

10522

17) Tian Y, WanG Y, CHEN W, YiN Y, Qin M. Role of se-

rum TGF-betal level in atrial fibrosis and outcome
after catheter ablation for paroxysmal atrial fibril-
lation. Medicine (Baltimore) 2017; 96: €9210.

ZHANG D, CHEN X, WANG Q, WU S, ZHEN

pathway in postoperative atrial fi
One 2017; 12: e173759.

Cao W, SHi P, GE JJ. miR-21 enh&
brotic remodeling and fibr
CADM1/STAT3 pathway.
2017; 17: 88.

s cardiac fi-
ation via






