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K iEIE 4R TS RNA UCAT1 #2[5])1/J3% miR-185-5p X 3E /) £ Be i 122 AS549 ¢
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[ FE] 8@ FE7R KI5 RNA ( long non-coding RNA , IncRNA) JR # _E J7 & FJ& 1 ( urothelial carcinoma associated 1,
UCAL) iz E NI (NSCLC) AS49 41 3 8 17 28 AT R 10 1 F R HohLi] . 2 ok : NSCLC AS49 41 ks 77 J A8 15 5% 4
5E G s RT-PCR G A549 il UCAT FKIE K, % M 2 B SE 56 I0AIE UCA L A miR-185-5p FIHE [A) ¢ R , MTT A5 AS549 41 it v 4,
Transwell F1 %I JR S0 AG I 4T il (2 28 F13E A2 B 77 ; Western blotting #&ll Wnt1/B-catenin {5 5 J# % 8 A HIFRIE . 4 & :sh-UCAL fE R
N UCAT ik I {2 3 miR-185-5p £ 1A (¥ P<0.05), miR-185 inhibitor 1] Ji 5 sh-UCA1 %} miR-185-5p % i (2 #E4F FH (P<
0.05), UCAI fg B 2 #11#] miR-185-5p %34 (P<0.05), miR-185 mimic 7] Jik 55 UCA1 %} miR-185-5p &3k [ 40161 16 F (P<0.05). 7456
REHR A 9256 R W UCAL F ) A miR-185-5p 45 &AL . sh-UCA1 HE 42 2 3] A549 20 84 12 2 AT () P<0.05), IF6E
FAIG A 538 1% 8% - Wnt1 . B-catenin {5 5 1 TCF-4 #3& /K7 (4 P<0.05); miR-185 inhibitor A% & 2 % 55 sh-UCA 1 X A549 41 Jiid (1) 3
W R 28 TR K Witl/B-catenin 3 M 8 R IE MIIHIVE ] (P<0.05). 48 4 : UCA1 AT i ¥8 ) miR-185-5p /2 7E NSCLC 4411
HABE AR 22 FNIEFE , FLAE ML S Wntl/B-catenin {5 5 18 MG A <,
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Effect and mechanism of IncRNA UCAI1 target regulating miR-185-5p on
non-small cell lung cancer A549 cell

CAI Huarong, WANG Zhiqiang, JIANG Yuequan (Department of Thoracic Surgery, Affiliated Cancer Hospital of Chongqing Universi-
ty; Chongqing Cancer Institute, Chongqing 400030, China)

[Abstract] Objective: To investigate the effect and underlying mechanism of Long non-coding RNA urothelial carcinoma associated 1
(IncRNA UCA1) on proliferation, invasion and migration of non-small cell lung cancer (NSCLC) A549 cells. Methods: NSCLS A549
cells were cultured and transfected with lentivirus; RT-PCR was employed to detect the levels of UCA1 in A549 cells. The relationship
between UCA1 and miR-185-5p was validated by luciferase reporter assays. Cell viability of A549 cells was measured by MTT. Cell in-
vasion and migration were determined by Transwell and Wound healing assay, respectively; and western blotting was performed for
measuring the levels of Wntl/B-catenin pathway-related proteins. Results: sh-UCA1 significantly decreased UCA1 expression and in-
creased miR-185-5p expression in A549 cells (all P<0.05). miR-185 inhibitor attenuated the promotion effect of sh-UCA1 on miR-185-
5p (P<0.05). UCA1 could significantly down-regulate miR-185-5p expression in A549 cells (P<0.05), which was reversed by miR-185
mimic (P<0.05). Luciferase reporter assay validated the binding site on UCA1 to link miR-185-5p. sh-UCA1 significantly inhibited cell
proliferation, invasion and migration of A549 cells (all P<0.05), and also decreased the protein levels of Wntl, B-catenin and TCF-4 no-
tably (all P<0.05); however, miR-185 inhibitor attenuated such inhibitory effects of sh-UCA1 (P<0.05). Conclusion: UCA1 could pro-
mote proliferation, invasion and migration of A549 cells through targeting miR-185-5p, and the mechanisms might be related with acti-
vation of Wnt1/B-catenin pathway.

[Key words] long non-coding RNA(IncRNA); urothelial carcinoma antigen 1(UCA1); miR-185-5p; non-small cell lung cancer
(NSCLC); A549 cell
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Y697 7 T 38 B ¥ it e , {2 NSCLC HI TS 15 A 25
SR, B REIR I, KB JESR TS RNA ( long non-
coding RNA, IncRNA) 7 I 43 i i 1) & Jg it 2 o K
7 EEAEH . IncRNA JREE bR PTE 1 (urotheli-
al carcinoma associated 1, UCA1) & &6 &K BT AR
% b R P — 28 AR SR D RNA, A 38 ik 88 1 1 45 1l
/NI RNA (microRNA , miRNA) ()21 52 i i 1 &
AR N, A BRI R B, UCAL Rk KPS
NSCLC i Ji % YA ¢, UCAT i 315 B8 {12 128 3 41 g
HHEAT R , HAR T ALH] S 06| miR-193a-3p KiEH
Ko miR-185-5p /& — S 5L K], 75 B 9 LI &
it S e 4 M R ARR ISR, AR5 BT
W5 &or , UCAL F miR-185-5p 2 7] 7] f A7 £ 8 [A)
WK R I, A8 5L LLNSCLC 4 g A549 AT 5t
X, BT UCAL X NSCLC HIFE F B ML, FH R 5
HHVATT RERR , SR B NSCLC S A R B S

1 MR57EE

1.1 fmfeth B £ 2K 7

NSCLC A549 4 ffi ¥k >k B T 3% [ ATCC A A .
UCA1 shRNA .miR-185 inhibitor #1 miR-185 mimic 33
1 3% [H Invitrogen 23 A B THE 8, RPMI 1640 35 77
Ji A I35 A1 0.25% Jif 25 11 i 35 W 15 3% [E Gibeo A ],
Lipofecamine™2000 ¥ [ 3% [ ThermoFisher 2 ] ,
TRIzol - Jx #5187 & M1 SYBR PCR Master Mix &
7 & W H HATOYOBO A . MTT R H 5 [H
Sigma A ] . $T Wntl « B-catenin Al TCF-4 $it/& 14 B
3¢ [E Abcam 2 & , HRP bric B 1L EH R —Hiw B b
R RKREYHEHARF.
1.2 ek

& 10% fA2E 11135 . 100 U/ml 7525 21 100 mg/ml
% & 1 RPMI 1640 3% 7% ¥ 1 7% NSCLC 41 il &
AS549, 5537 5 N 37 °C 5% COLo Bl it 17K, 4
I A Bk 31 85% LA LB HEAT AR AR BE 7%
1.3 mpash g

P20 H AL AR IR T 6 LA, 15 9% 24 h Rl AT 44
J0#e G o AR e GaaR) & U0 W 5 H GFP brad 18
B M1 Lipofecamine™2000 73 1] 5% [A] I+ % 4% sh-UCA1 |
miR - 185 inhibitor B¢ ¥ 4% pcDNA3.1-UCA1 Fl miR-
185 mimic. #4448 h )5 , RSN, 14T )5 2252560 .
1.4 RT-PCR #| A549 @ i, UCA1 % & K-F

40 B 53 A549 21 L sh-Ctrl 41 F1 sh-UCAT 4.,

FH sh-UCA1 % 441l i J5 » F TRIzol 2751 £ B %% 4 4]
Jfl i RNA, M 58 RNA W FE A4S J5 , s e 57 357
& & cDNA, Fl PCR A 4T 415 , H SYBR PCR

Master Mix i 7] & % UCA1 Al miR-185-5p ik /K *F-
BEATRI , L GAPDH N2 . S50 i I B 51 435
K H Primer 3 W 3k % 11, B K 3% TaKaRa A 7] & A
SEEE 3R
1.5 RAFHIREF BN UCAL A R 4095 L
FEEEN

I AE WA BP0 X 3 100 UCAT AT miR-185-
5p HI45 4 B, I RT-PCR 41 UCAL & 45 &
Fr B k% 45 A A Boddi \ ] pMIR-REPORT H , #4)
B UCAT B A TR, 570 FH 285 DR SR AR 5 AN 45 6 7 R
KA, # i UCAL RAZ UKL . F UCAT B 4= Joi ¥
UCA1 2828 J5i ¥ A1 miR-185mimic 43 71 5% [7] i % 48 ffd
HEAT ¥ G, FH Dual Luciferase $ix 75 2 P& 3 771 A i %%
PRNCRBFE . LI EE 3K,
1.6 MTT FAM 4% )5 AS49 taflp 6 £ K IF 5L

V4 41 o A% AR 2 P T 96 FLAR 1, K 41 B 49 A sh-
Ctrl 41 .sh-UCA1 % .miR-185 inhibitor 241 1 sh-UCA1
+ inhibitor 2, 520 6 ™M H fL. sh-Ctrl H A& H I
SR AR AT G, sh-UCA 1 20 A1 miR-185 inhibi-
tor 2043 5!l Fil sh-UCA1 A miR-185 inhibitor #F {785 4,
sh-UCAL1 + inhibitor 1 | sh-UCA1 1 miR-185 inhibi-
tor [F] I #5 4% , ¥ e 4~6 h J5 , B3N IEH B 720, I 40
Y5 0 .24.48.72 F196 h B FL I 20 ul MTT
K, 737 °CiiF & 4 h J5 I 150 pl DMSO, 221 )5
T 490 nm ALK 6% B (DYA . SIS EE 3K
1.7 Transwell #) AS49 @ fiL a9 12 & 58 7

Hq B G J TR 200 P A AR R 77 T FH 8 o IR 60, 2 1)
Transwell /N H, 4% SN 1 x10°A>/ml, H TG MfL3E
W FRWHAT R IR, N E R RN IEF IR Ji97
24 hJ5 AR B 25 /N N AN L, &4 i xR 28
Z/NE T RN T G, B FLBENLIEEL 5 /N AT
AT G, BH3AN L. SR E R 3R
1.8 RIJR 5E AL ] AS49 4m i 69 3L 45 fE

SEAGHT 1 d I Marker 28 F 12 FLARE 1H RIS AT #Y
S5KEL HEKEEE T LEAEEH. #2 K&
Y B AL ARG 75 T AR £ 1 1) 12 FLAR 1, 40 5
N1 x10°4/ml, #5425 48 h, i 10 pl M Sk 56 BT 15 9%
MRS LR KR . FHFUA PBS PR 3 WK, &K S min,
IINTE MBS R Ak 2L 4595224 h, 70 T 0 .24 h T
WG N ALBE VLR 3 ML Il K G ih. 5L
WEE3X.
1.9 Western blotting 4 M| A549 %@ 2. Wnt1 . B-catenin
#2 TCF-4 49 % ik

FH RIPA $ U &4 40 i & £ ), I BCA 1R & ks
2% 4 AR . ] 10% SDS-PAGE 73 5 2 11,
TR R B (5 B PVDF 5, 5% i I8 0ok = 3
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B2 h &G, IMAFRE—$HT (Wntl, 1:1 200 B-catenin,
1:1 000; TCF-4,1:1 000) 4 °CHf . HF 2%
— P IEVE 3 WG, IMNF N, PR E A1 h )5,
B ECL HH &8 % 14 5 40 R 52 1 2% S, H Tm-
age) X A B SR AT 8 BT, SRIREE 3K
1.10 itz

K H SPSS 17.0 Gttt 5 54, B dls UL xks o,
A IA] OSSR P e 4656, DA P<0.05 B P<0.01 #on 574
GuitEE L.

2 % B

2.1 UCALI $e.f 845 A549 2m i miR-185-5p 89 & i4 .

RT-PCR #& il 45 5 (B D B, 5 A549 4 Eb %%,
sh-UCAT1 20 UCA1 &k /K11 i FEAIK (P<0.05) , & W]
L) s UCAT i 1A g 2 35 1 1] A549 48 il miR-
185-5p %14 , miR-185 mimic GE B & J% 55 UCA1 X%
miR-185-5p % i& 141 ] 1 FH (P<0.05 B P<0.01, [&]

Relative expression of
miR-185-5p

miR-185 mock + + - —

miR-185 micmic — - + +

2A); ULER UCAL J& » A549 4l iid miR-185-5p R iL /KT
i 5 7t =, miR-185 inhibitor € {2 2 i 55 sh-UCA1 %
miR-185-5p e H#EEH (P <0.058( P <0.01, K 2B).

121

Relative expression of UCA1

A549 sh-Ctrl sh-UCA1

"P<0.05 vs sh-Ctrl or A549 group
1 sh-UCA1 3} A549 4RAf] UCA1 FRiL IS0
Fig.1 The effect of sh-UCAL1 on the expression of
UCAL in A549 cells

— N W Lo O

Relative expression of
miR-185-5p

0

sh-UCAl — + — +
miR-185 mock + + — -
miR-185 inhibitor — - + +

"P<0.05,"P <0.01 vs UCA1 or sh-UCALI group
A: Effect of miR-185 mimic on UCAL1 inhibiting miR-185-5p expression;
B: Effect of miR-185 inhibitor on sh-UCA1 promoting miR-185-5p expression
2 LA UCA1 3§ NSCLC 4l miR-185-5p FRikHIF
Fig.2 Effect of UCAL silencing on the expression of miR-185-5p in NSCLC cells

2.2 miR-185 mimic #& 2 # 41K UCA1 ¥ £ it #2 6%
KR E B E

AYE B E 7R, UCAL A7 7E 7% 42 1) miR-
185-5p 25 G 0 il e WO R BEHI S e 45 SR 45 R (&
3) &7~ , miR-185 mimic G & 3 F# K UCA T B 4= ki
(1) 5% 't Z B 14 (P<0.05) , (H X UCAT 2848 Ji br 9% )
M T TC P R B2 (P>0.05). B UCAT Al miR-
185-5p Z [AIfFAERE [ R R
2.3 sh-UCAL ft i@ i3 42 ¥ miR-185-5p 49 & ik 4 %]
A549 tm A K

5 sh-Ctrl LU, A0 il % 44 5 96 h, sh-UCA1 4
AS549 41 i A= K TE R B I BRI (P<0.05, B 4) , miR-

185 inhibitor 21 4ff i1 A= < 3 FE BH &5 Ft & (P<0.05, &
4) ; sh-UCA 1 +inhibitor 21 4 g 2F K 3 J& 5 sh-UCAL1
MR EI &, 27 BA g 58 L (P<0.05, &
3)s
2.4 sh-UCALI i@ it 42 3t miR-185-5p #9 % ik # & 4K
A549 mfat94Z & i 7

Transwell 525 4% 5 (& 5) 57, sh-UCA1 4112 28
41 Mo % 5 sh-Ctrl 21 LR B B 45 /b s 5 sh-UCAT 41 L
#¢ , sh-UCA1+inhibitor 21 1% 7% 41 fg % & & 3% £ (P<
0.05). M sh-UCA1 GEIE I miR-185-5p HFR 1K MM
FEAIK AS49 AN IR 28 RE T -

are
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hsa-miR-185-5p 5’UGGAGAGAAAGGCAGUUCCUGA3’
e rerreerrr il
UCA1wt ..UGGUCUC- CUUUCGGUCGGGGAC-CCC...

UCA1 mut ..UGGUCUC- CAAACGGACGGCCAC-CCC...

~©- sh-Ctrl —®— miR-185 inhibitor
—m sh-UCAL —¥— sh-UCA I+inhibitor

Luciferase activity (R/F ratio)
Cell proliferation (folds)

UCAlwt + + - - 4 2:1 ;18 7I2 9I6
UCAl mut — - + + Ti h
miR-185 mimic — & = + ime (h)

. i N :
"P<0.05 vs UCAT wt group P<0.05 vs sh-Ctrl group, *P<0.05 vs sh-UCA1 group

Ay . ik A
B3 R REIRE SLWINIE UCAL F miR-185-5p fU¥E[E) X & ) B4 FLARUCAL R AS4) SRINTHR W0 )
Fig. 3 Luciferase report assay validated the targeting Fig. 4 Effect of silencing UCAL on the proliferation
relationship between UCA1 and miR-185-5p of AS49 cells

sh- UCAl m1R 185 1nh1b1tor sh-UCA 1+inhibitor
. - - ! 200

i x
k. o =
Ve 5 150
’av lu;‘.‘ &
o, 85 3 100
Lok g N
W’f, }{l,"o‘ é 50 %
=0
i B (7] 0“\ (}'\ @@& .&"&
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¥ Py S
F & K
SR
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"P<0.05 vs sh-Ctrl group;*P<0.05 vs sh-UCA1 group
[El5 B UCA1 3 NSCLC AR ZRESIRIFZNE (H-E,x200)
Fig. 5 Effect of silencing UCAL1 on the invasive ability of NSCLC cells (H-E, x200)

2.5 LB UCAL i# it 42 3t miR-185-5p #9 & X &4k 0.05), miR-185 inhibitor Z1 4 il %Il IR &3 15 0 55

AS549 m B 6y L A5 R 7 H(P<0.05) , sh-UCA 1+inhibitor £ R R fir & )& .3
RIJR OGS I 25 B (B 6) B, 5 sh-Crl ZH EL 3% T sh-UCA1 4.(P<0.05)

sh-UCA1 4 A549 41 Jitd i IR & 5 38 FE W] 32 93 18 (P<

sh-Ctrl sh-UCA1 miR-185 inhibitor ~ sh-UCA1-inhibitor

"P<0.05 vs sh-Ctrl group; “P<0.05 vs sh-UCAI group
6 JLER UCA1 3 NSCLC ZRARIE 7 HE F189F2 00 (<40)
Fig. 6 Effect of silencing UCA1 on migration ability of NSCLC cells (x40)

Wound closure after 24 h (%)

2.6 #LE sh-UCAI1 7T # &% Wntl/B-catenin 13 5 i 5% Western blotting 5 il 45 5 (& 7) {275 , sh-UCAL1
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RE S 5 4MH] A549 40 il Wntl . B-catenin £ TCF-4 )3
ik ($J P<0.05) ; miR-185 inhibitor At & & #2 /= Wntl
B-catenin A1 TCF-4 £ 1 %14 7K ¥ (43 P<0.05) ; miR -
185 inhibitor fig B i 98 55 sh-UCA1 X} Wnt1 . B-catenin

WL | o S—— =
[}
>
=2
R

B-catenin | mm— e——— 2
&
4

TCF-4 |e— e B

7
GAPDH )--

1 TCF-4 15 B I /E H (¥ P <0.05). 3 B sh-
UCA1 0] il i I i miR-185-5p % 15 #1 il Wntl /B-
catenin {5 5 18 B

251 [ sh-Ctrl

O sh-UCAI
20} [ miR-185 inhibitor
’ B sh-UCAl+inhibitor
15F x
1.0
* *

Wntl B-catenin TCF-4

"P<0.05 vs sh-Ctrl group; “P < 0.05 vs sh-UCA1 group
1: sh-Ctrl; 2: sh-UCAT1; 3: miR-185 inhibitor;4: sh-UCA 1+ihbitor
&7 STEA UCA1 Xt Wntl/p-catenin 15 518 £§ HI 2200
Fig. 7 Effect of silencing UCA1 on Wntl1/B-catenin signaling pathway
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JIi i A2 A 3K R s 2R N BB 2R A e (1) — R
o, K2 B B TER S I 0 O R TR 3, e 0 i
&I TimmE R, T2 FARIRIEY. BRH
BT % 6 A it s R AT A BB AR T S A IR T —
SE 1)t e, AR g SO AT B A T R 7T
i i AR AL - FRBT TR T B AR A e e R
TG RS54 3K IncRNA 7E 8 E & 42 R e
M RIBZ B Z R)0E. WFARNME B, IncRNA
158 Rk 5IIE M R AR EE DK . 4 In-
cRNA CARLo-5.XIST. HIF1A-AS1 il MVIH % 7
NSCLC H145) 5 i 3R R AS 5 BEE AR 12 Ji 200 i 11 185 7
1] e 40 MO T . 45 IncRNA 7E NSCLC 1k 3%
1k, R H R IK BRIk &2 e hiE 1 K R 5 1 GAS5\MEG3
GAS6-AS1 #1 BANCR %522, [A] il , 8 7T IncRNA
P JeE R (P ATL AR AT B8 2 BT IR e i v o s L
AR X

IncRNA UCA1 21 4k K I T R % b R g v 1)
— K IncRNA, UCA 15y 3k 55 ¥ 20 Mo 1) % 72 2% V) A
U L FPIERBE , UCA L TE i 40 i o 2 v
EOMRZS AT DR N e i AR i . ARt
B, UCAI1 7 NSCLC 4l fitd A549 HfRILH B 5. In-
cRNA & — 255 41t Y5 RNA , 1] 8 i ¥ [ 1 4% 1 Ui
miRNA [ 538 f2 e (1 & A2 K g« UCAL nlad it
FIH) miR-135a [ 3 72 a2 fige it e 200 P 184 B AN A %
AT A L 4% miR-203 FRIA R i 1T 40 P g R B,
WEI Z£C95F 5% %% B, UCAL ) 30 1F 1 5 K 8 miR-

193a-3p KLk 5%, {1l UCA1 KX BEM > NSCLC 4
JAEVEHITE M. A SOl I 2R P {5 B 0 R B, UCATL
5 1 AFAE T 52 ) miR-185-5p 45 & 7 i . miR-185-
5p WA g — A HE ], miR-185-5p W Jd it 1 0
NSCLC 4H X A4.97 2540 N £ 1) B0 4 ek 22 NSCLC
(R B, AR B, UCAT I 3Rk A 2 2 40 1
A549 41 it miR-185-5p [ %34 , miR-185 mimic AEHLSS
o XF miR-185-5p F ik () i) 4 A 5 UTUER UCAL J5
miR-185-5p 1A /KT 0 & Tt w5y , LA i) 751 7] 98¢ 55 sh-
UCA1 X} miR-185-5p (R HEAE FH , #& 7~ UCAL Al fign
I ok B 7] 45 & miR-185-5p , AT P L 2R3k, g i
FER & . HRIGRBER S L0 — P I0IE T UCAL 5
miR-185-5p HIHE A 2 K R .

e Z4H 6 I R 8 A e i A e ) B AL 22
— R PR A 7% 0 2 5 B0 R SR A A R R N SET
) B B JEL R, KT 7T B, ] sh-UCAT T ER UCAL
FIEFE D I NSCLC 4l A K, FF ek 55 AS549 4]
J (R4 2RI R e ), i3 — P R W] UCA T & —KEU
FEIA, I R AT BE AT JE I R 8 UCA1 Jsk 2% NSCLC ik
o AT SE RE W], UCAL Al $E 1A % miR-185-5p
F ik, {H UCA1 Xf NSCLC I 1E Fl &2 15 5 1 #% miR-
185-5p KIEH K& KA HE— B 050 K I, 0
miR-185-5p 1A fE i % Ik 55 sh-UCA1 XF A549 4 fiiy
B HE AR 2R AT R B A AE H B2 8 UCAL 12 i
NSCLC 4 14 58 12 28 AL # (04 F 5 FH A0 1) miR-
185-5p ZRIEH Ko

WFFEC IR B, Wtl/B-catenin {5 5 2% -5 i iE 1)
RAFEYIM I, Wntl =538 7] 5 Frizzled 506 B0 25

are
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G AR E WK E G W), %2 AR A W) ] H0
GSK-3B & . » M T $111] B-catenin B FR 1L , 5 E04H 5
B-catenin HEFH . B-catenin £ R ik £ B v #4548 22 41 iy
¥t 5 TCF-4 254, i b8 20 At o 30 kR 5% 85 A 2 A
cyclin D1.cyclin D2 3k, ZEK A S 1, M imifi 2k 41
F 34 5, 75 S E A R AR, B SRR B, Wnt1/B-
catenin {5 5 1B E A5 NSCLC KA &k it fE b k4%
THEBAEM. AU, UTER UCAL fe 2 2 i
Wntl \ B-catenin il TCF-4 1A , #1#i] miR-185-5p 3K iA
BE B 55 98 55 sh-UCA1 %F Wntl/B-catenin 15 518 i 1)
FIAE T, 3225 UCATL w3 1 40 1 miR-185-5p ik
i3t Wntl/B-catenin 5“5 18 B0 , AT {2 i3 NSCLC
YT R 2R AR

25 L FTiR , UCATL vk i miR-185-5p R IAfE
HENSCLC 4 A=  AZ 2B AT , HoL i 5 HodE it i
% miR-185-5p F 1A £ 3 Wnt1/B-catenin 15 518 I 3
A K. PR INH UCAT R IE 1 i@ it 2 7] miR-185-
Sp #1# NSCLC 41 i A= K F1 55 7 , My 401 #1) NSCLC
IR FE. AWHFHE—2E B 7 UCAL i NSCLC &
J iV AL, W] 6 D9 R T A KT i 4t NSCLC 254
SRt TR R

(& £ xx #]
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