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Abstract Background and Aims: Long non-coding RNA PCAT19 (IncRNA PCAT19, hereafter referred to as
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PCAT19) is upregulated in various tumors and closely associated with malignant progression and poor
prognosis. However, no studies have reported the expression, function, and mechanisms of PCAT19 in
pancreatic cancer. The authors predicted that PCAT19 could interact with miR-195-5p in a
complementary manner through the starBase database. Therefore, this study was conducted to investigate
the expression and function of PCAT19 in pancreatic cancer cells, as well as its regulatory relationship
with target genes and corresponding miRNA.

Methods: The expressions of PCAT19 and miR-195-5p in human pancreatic ductal epithelial cells
(HPNE) and pancreatic cancer cell lines (PANC-1, SW1990, HS766T, CFPAC-1) were detected by qRT-
PCR method. Dual-luciferase reporter gene analysis was conducted to assess the targeted binding
interaction between PCAT19 and miR-195-5p. PANC-1 cells were transfected with PCAT19 silencing
sequence si-PCAT19 (si-PCAT19 group), negative control sequence (si-NC group), and miR-195-5p
inhibitor plus si-PCAT19 (co-transfection group). Then, cell proliferation ability was determined using
MTT assay, cell invasion ability was assessed using Transwell assay, and the expressions of proteins
related to the Wnt/B-Catenin signaling pathway were determined by Western blot analysis.

Results: In all studied pancreatic cancer cell lines, the expression levels of PCAT19 were significantly
higher than that in HPNE cells. In contrast, the expression levels of miR-195-5p were significantly lower
than that in HPNE cells (all P<0.05). Dual-luciferase experiments showed that miR-195-5p was a target
miRNA of PCAT19. In the si-PCAT19 group compared with the si-NC group, the expression of miR-195-
Sp was significantly increased, cell proliferation and invasion abilities were significantly decreased, and
the expression levels of f-catenin, c-Myc, and cyclin D1 were significantly downregulated (all P<0.05).
However, in the co-transfection group, there were no statistically significant differences in these indexes
compared with the si-NC group (all P>0.05).

Conclusion: PCAT19 is upregulated in pancreatic cancer cells and can promote the proliferation and
invasion of pancreatic cancer cells. The mechanism may be related to regulating miR-195-5p and
affecting the Wnt/B-Catenin signaling pathway.

Pancreatic Neoplasms; RNA, Long Noncoding; Cell Proliferation; Neoplasm Invasiveness

CLC number: R735.9
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1.1 RO

N F48 L 4 R (HPNE)  FUBRE A g 41
i & (PANC-1. SW1990, HS766T J CFPAC-1) H
A T Bl KA [R]85 B = I, 10% FBS &
DMEM X} 5 X W A 2 A
LipofectamineTM 3000 %% ik 57 & H Invitrogen NI
miR-195-5p B4 (miR-195-5p mimics) . miR-195-5p
W . si-PCATI19 J¥ 5 ¥ i b5 B AR WA A/l &
A%, TRIzol 3 57 W H Invitrogen 23 7], Western blot i
My adb s m RAEY A A, TagMan miRNA 38
1 53 7] & W [ 25 E Thermo Fisher Scientific 2 7 ,
Transwell 1% 28 /N Z 1 B 3% [E BD Biosciences 2 A ,
MTT 41 fifd 284 58 A 3855 & % 3 H 28 Kumamoto 23 7],
B -catenin, c-Myc . cyclin D1 2 GAPDH N EES
BD A, P A 3£ E Invitrogen 23 A o
1.2 YHREIEFHER S AE

BT A7 41 M8 #6742 #h T4 10% FBS 1100 U/mL 7
B Z 1 DMEM X5 32 B v 76 37 C . & 5% CO, A 5%
AP IE. RHA Lipofectamine™3000 bEs
PANC-1 41 Jitd 2 43 5% 4 PCAT19 JLER ¥ 5] si-PCAT19
(si-PCAT1941) . MIHXTHFS] (si-NC4) . miR-195-5p
%l B +si-PCAT19 (L 5% Gv 4 ) , I 7 W
si-PCAT19 41 . si-NC 41 J LG e dl , 745 4 40 il &=
B B EON R AT IR 2250 5
1.3 RNAZEF1qRT-PCR

fifi FH TRIzol 35 750 A 40 At 2 P 42 BUEL RNA L
105 SR RS 43 1Y RNA 55 58 i T4 DNA (¢DNA) .
fii FH SYBR Green 52 I} 28 45 il 4% X 2 0 9 3 1 cDNA
¥ . {di F§ SYBR Green RT-PCR #& ] PCAT19 K
miR-195-5p [ %35 . PCAT19 (% %35 L) GAPDH 1 N
%, brifEAL A GAPDH A9 X} BE{E . miR-195-5p A4 il
ELLU6 /N NS, dr ifE AL A U6 1Y X BRAE .
miR-195-5p 51 ¥ ) 1E 7] (5'—3') : CGC AGC ACA
GAA ATA TTG GC, [ (5'—3"): CTC AAC TGG
TGT CGT GGA GTC; U6 5| ¥ ¥ F 1E 1] (5'—3') .
CTC GCT TCG GCA GCA CA, JZ i (5'—3'): AAC
GCT TCA CGA ATT TGC GT; PCATI9 5|4 ¥ %1 iE ]
(5'—3"): CAGAACAGG ATG GCA GAG, el (5'—3"):
GGA CTA CTT GGA TGG CTA AT; GAPDH 3| 4¥) ¥ %
EE (5'—3"): TCT CTG CTC CTC CTG TTC, J |4
(5'—>3'): GTT GAC TCC GAC CTT CAC.,

Invitrogen
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1.4 YHREIEsERE HiNE

>R FH MTT 52 56 D74k 40 i 38 58 68 0 o 8% 40 g LA
5x 10° /4L 3 B 3R E 96 fLtk b, FEFE YL )5 0.
24, 48, 72 h, ¥ AMIAE F A 10 pL MTT % W (1)
DMEM 85 72 56 F 37 CWER 2 ho (i FH A AR {00 2
B FLTE 490 nm Ab 5 W6 BE A490 nm, S EA 3K,
I 22 Tl 240 54 3 i £
1.5 YRR ZERE 1M

K FH Transwell 52 56 74k 40 fd (= 22 68 1, B 4 x
10* /1™ 4 Jf i A U A Fi BE 1Y) Matrigel ) L=, K5
H 500 pL B5FRILT N R T = . 4 H PBS YR 2 1K,
FH %2 58 W [ 5 25 min, 353524 h )5 FH 0.1% 45 &
SO 30 mine SRJE, 7RG WU T BEALER 101
MEFFAERIF T4, LI EE 3k, BOFHIAE.
1.6 EHAREBmWEERKL

PCR =¥ alifb )5, U1 7= 4 F B o P 1) il
7 [ F pmirGLO ¥ YL 244 . K JH Lipofectamine™3000
¥ pmirGLO-WT-PCAT19 5§, Mut-PCAT19 % miR-182
mimics B si-NC H 56 Je A JBE I 908 44 L 3R PANC-1. 1%
48 hm, FHPBSYEAANME, RIGHEEE T A
24 % PP 4 20 min . YREETE B 2R Y L A2 B
96 FLAR Y, I S BRI I B AR P . 37 RIS in
7t 2 BEAG K A TS, 7E Infinite M200 332 4 7% 5
S v D O 3 BRI ML ORI B G S A AR X Y
G R B PE
1.7 Western blot

Wi S T e IS B PANC-1 48 i, T 26 7 300 ) 750
TR A W A2 vk 1 RIPA 22 v v 24 41 i OF 76 vk b
% E 30 min. 7E 10%~15% Tris-Glycine Gels 34T+
T B L TR 0 R VAT A T e R S P vk, SRR K o S
()2 1S5 B 21 PVDF B L. F % 0.05%Tween-20 Fll
5% A4 Tris 28 s b K B A, T—hUBE, JIF
FEARMERR TP R U 3 K. — U2 B vl B L B -3 A
= (B -catenin ) PR (1:200) . HREATIEDL c-Myc
(1:300) . SRPAFEEDLEIZE D1 (eyclin D1) $Hiik
(1:300) . %570 HT GAPDH (1:400) . 5 HRP
IR P E G, FHPBSUEIRE &M, AR
SR G AE RS S EOG, THE AR 1Y K B (B R B 1 AH
XFRIK AL
1.8 Srit=F4biE

B R R R E + b2 (R xs),
GraphPad Prism 12.0 8 Ge 1H 408, IR0 T ¢ 4 50 5
Hge) Jy 22 AT EAT ST T . P<0.05 2 25 R A et
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2.1 PCAT19 5 miR-195-5p 7£ B b5 & 4 il % IF &
FRERSE L B AR iK%
qRT-PCR 7, IEH JR IR 548 b 52 40 i &% HPNE
o PCATIO % ik B Fy 125021, i % 40 i &
PANC-1. SW1990, HS766T. CFPAC-1 1 PCAT19 %
KKK Ky 8.75+1.34, 844+ 127, 7.44+1.29,
7.06 + 1.31, £ JH BRI 40 i & th PCAT19 K ikK -1

7 T HPNE 40 ig (35 P<0.05) (PANC-1 40 Jifg
PCAT19 34 = 72 B e W W, S 282 92 56 16 F PANC-1
20 R WFFE X 4 ) . HPNE 41 il th miR-195-5p ik 7K
ok 4.23 £0.24, 19 4 L 2 PANC-1. SW1990 .
HS766T 1 CFPAC-1 ' miR-195-5p 4 7K F 4K 1k K
175013, 1.64+0.15. 144+021 Fl 1.26+0.24,
2 T M 98 21 B 22 P miR-195-5p W 5 75 T HPNE 44 ff
(¥ P<0.05) (K1),

El1 PCAT19 5 miR-195-5p 7ZERR AR K E E RIS & £ K 4k fp Ay RILKE

Figure 1 The expression levels of PCAT19 and miR-195-5p in pancreatic cancer cells and normal pancreatic ductal epithelial

cells

2.2 PCAT19#E= miRNA 7 #7

H B 3 O A 1R B 2E R starBase 2.0 KT &R
7% P miR-195-5p 1776 5 PCAT19 45 & i 5 (K1 2A) .
L, — 20 0O 2§ i 5 URL pGL3.0-PCAT19

WT-PCAT19  5'---CTGG TGT GCTGCT G

miR-195-5p 5'---AAAGACACGACGAU

Mut-PCAT19  5---CTGGGACCAGTCCG

El2 PCATI19RIEE ST S5IE
LV
Figure 2 Target prediction and validation of PCAT19

F miR-195-5p 5% #0147 3 7% e 1 AR 96 2 2 PANC-1,
5L R, miR-195-5p ] REAIREF A= U ik WT-PCAT19
HOCEBHGE (P<0.05), Xt 5EAE A Fok Mut-PCAT19
HOLE RIS B m (P>0.05) (E2B).

I A X R AL
1 miR-195-5p #b4

A: PCAT19 5 miR-195-5p FAAE MM 25 G745 5 B 8GRI YR/R miR-195-5p 4 PCAT19

A: PCAT19 has binding sites for miR-195-5p; B: Dual-luciferase

experiments demonstrate that miR-195-5p is a target molecule of PCAT19

2.3 PCAT19 5 miR-195-5p Xf PANC-1 4 ff1 1% 58
pA|
5 si-NC 41 [ #, si-PCAT19 41 PANC-1 48 ffl &

© MR IT F EHH A FEEIH

" miR-195-5p ik K F B B FF & (P<0.05) , 1ff 3t

% Yt 2] miR-195-5p 2 ik K FJE W] 28 4k (P>0.05)
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h, si-PCATI9 41 A490 nm {H XK T si-NC 4 (¥ P< ZRIHIGeit#m L (3 P>0.05) (E3B).
0.05), i He %% Yy 20 & 1) [6] A A490 nm A 5 si-NC 4H

~0-si-NC4L
- si-PCATI94]
A B

A
B3 PCAT19 5 miR-195-5p Xf PANC-1 ZHREIGFER RN A: S A0 miR-195-5p (IFIk LA, B: #5414y 4 ih 2
e
Figure 3 The impact of PCAT19 and miR-195-5p on the proliferation of PANC-1 cells A: Comparison of miR-195-5p
expression among groups of cells; B: Comparison of the proliferation curves of cells in each group

2.4 PCAT19 5 miR-195-5p %t PANC-1 4 ff1 {2 & (78.7+9.34) A, AU R 2MMECH (1753«
Lokl 9.5) >, si-PCAT19 4% 22 40 Mo %5 W] ik 2 T si-NC 41
Transwell Z5 % W 7R, si-NC 41 12 78 40 i Bl FALEEYL ] (H P<0.05), si-NC 4 F 5k e 4 (5 22

(180.7+10.4) >, si-PCATIO 4 12 22 40 J %k K A 2E 5 RS iR L (P>0.05) (E14),

si-NC41 si-PCAT1941 Jeh e

4 PCAT19 5 miR-195-5p Xf PANC-1 412 22 &€ 71 9 22 i
Figure 4 The influence of PCAT19 and miR-195-5p on the invasion capability of PANC-1 cells

2.5 PCAT19 FikKF 3 Whnt/B-Catenin ES5EE 78, si-PCATI9 4H B -catenin . c¢-Myc Fl eyclin D1
E=1:0bAl TR, W RART si-NCAH AL gLl (1
Y5 T Wnt/B -catenin {55 5 38 F% 75 72 i g8 1 Jig i P<0.05) , si-NC 21 Fl 2L %% 4L 2] B -catenin . c-Myc FlI

&OE AR, # BT PCATI9/miR-195-5p & % & 5 cyclinDl RIXKKFEZR LHRITFE X (¥ P>

Wnt/ B -catenin {5 5 18 #% #5410 F2 . Western blot 25 H 0.05) (¥5),
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si-NC#H  si-PCAT194H Jhftyusy

3-catenin

c-Mye

cyclinD1

GAPDH

SRR K 530 %
257 v
si-PCATI9 41
it St
:“S! 2.0 1 P<0.05 P<0.05 P<0.05 P<0.05
I o Ry b =
—RES Baaingd
E
?\3 10 .
<
g _ =
= 0.5 _ :
B "
0.0 | ) | |
B-catenin c-Myc cyclinD1

El5 PCAT19 5 miR-195-5p Xt Wnt/p-Catenin 15 518 B B R iIL B 2200
Figure 5 The effect of PCAT19 and miR-195-5p on the expression of proteins in the Wnt/p-Catenin signaling pathway

3 i #

AR, Ok 2 B E PR 3K B IncRNA 78
N EE R MR Y R B 2L E
BLAEA, FREAE MM D, X5 T A H#
35 7 LW AE LR 0 22 AR B0 K G TE o IneRNA 78
g A= Wy 2 AR I A A A A, TR L
FlvBbogRE A #8 E0 E TM TR KR B A
WElel BRFETSIY, IR A WU

AW I S PEAE 9 M 9 40 L &R b, PCAT19 K ik
KO BR, PR AR S So Rl — 3% . 7
T 510 g U0 L 4L RN A A B SR Y AR & P 2k
PCAT19 A /K FEIEH AL MMM R B3 L.
(6] BF 2 AR /0N 20 B it g 0 b A e B 2 R0 A 45 R
LR AN B 5% () 41 0 2 PCAT19 kK F B . 1
T A 35 5% 00 e BT A0 i b ke B, T R IR
PCAT19 35 J5, W 40 M3 48 . 12 B Fi iz 28
AE ) W T R . fEMRIET H, PCAT19 il o 4 75
miR-182/PDK4 fll i #F 4H Jf 3 5% . W oid & A= B A
S o FE il R, PCAT19 AT [A] miR-143-3p 14
PEAN MG GE . R TR 2R, HOJE S il B TS
F Sy f r R o 38 8 T RNA 2R G A% e AR 96
I Jf F b PCAT19 RIA /KI5, & 3R Jige i 9 400 Jid 3
P AR 28 HE 1 52 B W ], $EOR UUER PCAT19 %
K AT B8 & FE B0 ) T RE o RO ' 3R il L R i 4 S
55 4iF 5E PCAT19 F Jif 19 #2 miRNA A miR-195-5p. [A]
7 g R 98 A B &R b R B IE H R IR S L A
L ZR AR B, T A 98 40 3R H miR-195-5p 2R 35 7K1 ik
F U, R JH PCAT19 35 )5, R IR & 40 i
miR-195-5p F ik KF B Z G, 278 WO & ] BE A7 E
T KR
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KA Y IncRNA 0] 1 5 miRNA ) 43 1 16 45 5 4
P8 5 4 P RNA T 7E 22 Bl i 9 v A 3 Jiogeg 79 & A2
Ak EPY, IneRNA-NEAT1 4 3 30 2R 8 95 85 11 1 %
K JF 38 1o 1 4 AL miR-34a B Wnt/B -catenin {55 %5 i
AR I 45 B 0 A A RN HE R A R g R
IncRNA TP73-AS1 nJ i 3 & ¥ 53 F 1 25 4 FH 56 4 1
0] miRNA-128-3p % ik, #f 1 i &3 miRNA-128-3p/
GOLMI %t {12 4 [ it 9 1) & A= gk e o A BF 50 ik —
R BT I miR-195-5p 3 35 7K S AT i 2R 2T I
PCAT19 X Ji i g 240 A 3% 5 Anfz 22 iy il VR . 1
W45 R 7R PCAT19 W] BB AF 24 miR-195-5p 43 ¥ 1 4
MR .

Wnt/B -catenin {55 5 il % 7 B Jif 68 % A6 F0 i e
ook B AR . O R R OR 7E R R,
Wnt/ B -catenin {5 53 F #0005 205 5 38 #%
R DG EE A R IR KRG N, R AN A Y 1
B . IERE AR ZE, AR MR R Y R A R E R L B
F S A sl o JF & B T Wnt/ B -catenin IERER]
B8 18 0 70 500 E AR S T dnb 3 4 o e R g 4 3 E RN
228, HATAF Y & B, K& 1Y IncRNA 7] 3@ &f
W T Wnt/B -catenin {55 5 il #% 110 & #FEAE L, B0
IncRNA H19/miR-194/PFTK1 %t B 0] 3 i 3 7% Wnt/B
~catenin {55 5 18 B 1M 4 UF J8 AR o A0 iR 384 5 AR 28
7 J5 e g P, miR-195-5p 7] 3 1 1 4% Wnt/B -catenin
o T T A A AR RS R B, fE
% 98 B, circ_0038718 A i ik miR-195-5p/Wnt/B
-catenin {5 5 3 P& {2 HF ) 95 0 vk F RO, 2B
e PCAT19 . miR-195-5p 1] BE 5 Wnt/ B -catenin 15
Sl B AEE B Y B R, PCATIO 0] fig i@ i 14
i Wnt/B -catenin {5 *5- 3 [} 5 M JB A o 04 i R K
AR5 3 — & il 3 Western blot 22 % 43 £ Wnt/B
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-catenin {5 5 i % & & 2 5 PCAT19/miR-195-5p ¥ 17
[ R 95 AN B 3 pE RR 28, 25 R WoR B AR
PCAT19 ] {2 [ A Wnt/B -catenin {5 5 i % i) ¢ 5
HEHFEIA, 5 B-catenin, c-Mye Fl cyclin D1, [A]
iF #E 47 PCAT19 @I AR 3 miR-195-5p £ ik fF Wnt/B
~catenin {5 53 [ 1) SC B 8K (1 R A KFE B A2 1L .
AW K, FiAK PCAT19 3 ik /K F AT 31 1 Wnr/8
-catenin {5 5 il % , 10 T ¥ miR-195-5p J& 0] K 43 1k
S R AIC PCAT19 X Jifé Ji 483 200 Jt0 334 7 1142 22 17 0 441 1
JH, R UTUTER PCAT19 & 35 00 1 JB J 98 240 it 185 58 0
@§WMﬂﬂ%5mﬂwm&mMm%%ﬁ%ﬁ
K, $EIRUUER PCAT19 335 AT Ge AE Ay JBE i 6 v 76 1
RITH AL
AR, MTAMIRRENM AR TR, A
Al kR AETE —E R R, Heln . PCATI9 7E JBE AR 98
ZU iy R 5 K ofie, AR 3 W ik oy Y T fg
faf, #REAF I — P58 . 28 b, @ifk PCAT19 ik
A fEIE 1 14 miR-195-5p 104 [ i 95 40 i 4% 5 A 4=
72, ML 7] fig 5 90 1 Wnt/ B -catenin {5 5 il A ¢,
AR A I B g BT 1 A T R

FB R FAAEHH B R A B

VEHTTAR BB . RAER IR R LT BB =
AL mpI A L MR R A @M 2 0 EER
A5 R AEF B L BAS
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