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miR-582-5p |4 Ml si-NC) sh-NNT-AS1 + inh-582-5p + si-NCKAP1 41 (5% 44 sh-NNT-AS1 . miR-582-5p #5547 F1 NCKAP1 /N3
RNA) . CCKS Hl % 2H A MIHE 5 RE JT s Transwell JEAHN ML RS FIRZERE TT ; M IR Sl 5 20 T2 T2k s S =CAH ARSI CD133
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NNT-AS1 {#% miR-582-5p/NCKAP1 4} T-#f, 15 Control £H Lt %5, sh-NNT-ASI + inh-NC + si-NC 25 41 Jifd ) %5 B (OD) {8 & 35 K& A%
(P <0.05) , AR FR 22500 F 80 (P <0.05) |, B bt T4 T4 W 2 REAIK (P < 0. 05) |, iy B 2 /N (P < 0. 05) , YAP
N TAZ F2K B E T (P <0.05) ., 5 sh-NNT-ASI + inh-NC + si-NC 20 [L#5 , sh-NNT-AS1 + inh-582-5p + si-NC ZH 4Hi i OD {3 . 4t i i
RBRZ2E WET =/ BN (P <0.05) , JB s T 200 Tk g AR 2538 i (P <0.05) , YAP il TAZ ik 2 F5 (P <0.05)
5§ sh-NNT-AS1 +inh-582-5p + si-NC 4] H.#% , sh-NNT-ASI +inh-582-5p + si-NCKAP1 Z1 4iiJifg OD {5 4T H BUR S 285035 I 5 A/
Wb (P <0.05) , JB5 Ieda T 208 T i (R i 208/ (P <0.05) , YAP il TAZ Rk W AR (P <0.05) , 4518  IncRNA NNT-
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[ ] BEESE s IncRNA NNT-AST; 958 ; 5558 ; [t T- 4 T4

[FESES] R394.2 [ XiktriRE] A [FHEE] 2022-06-17

Effect and mechanism of IncRNA NNT-AS1 on the proliferation, metastasis and stemness of cancer stem cells of
bladder cancer cells

LIAO Lin-hui' ,CHEN Hua—pingl ,FAN Guo-bin' , DUAN Yu-ze’ (1. Department of Urology , Wanning People’ s Hospital in Hainan,
Wanning Hainan 571500, China;2. School of Basic Medicine and Life Sciences, Hainan Medical College , Haikou Hainan 571199, China)

Abstract: Objective To explore the effect and mechanism of IncRNA NNT-ASI on the proliferation , metastasis and stemness of tumor
stem cells of bladder cancer cells. Methods qRT-PCR was used to detect the expression of IncRNA NNT-ASI in bladder cancer cells T24,
5637,UM-UC-3,TCC-SUP and bladder epithelial cells SV-HUC-1. T24 cells and bladder cancer stem cells were divided into the sh-NC
group (transfected with sh-NC) , the sh-NNT-AS1 group ( transfected with sh-NNT-AS1) , the Control group ( co-transfected with sh-NC,
inh-NC and si-NC) , the sh-NNT-ASI + inh-NC + si-NC group ( co-transfected with sh-NNT-AS1, inh-NC and si-NC) , the sh-NNT-ASI +
inh-582-5p +si-NC group ( co-transfected with sh-NNT-AS1,miR-582-5p inhibitor and si-NC) ,the sh-NNT-ASI + inh-582-5p + si-NCKAP1
group ( co-transfected with sh-NNT-AS1, miR-582-5p inhibitor and NCKAP1 small interfering RNA). CCK8 was used to detect the cell
proliferation ability in each group. Transwell method was used to detect the cell migration and invasion abilities. Cell spheroidization test was
used to detect the stemness of stem cells in each group. Flow cytometry was used to detect the expression of CD133 and CD44. Dual
luciferase reporter gene assay was used to detect the targeting relationship between IncRNA NNT-ASI and miR-582-5p, targeting relationship
between miR-582 -5p and NCKAPI. In vivo tumorigenesis assay was used to detect the effect of IncRNA NNT-ASI on in vivo tumorigenesis.
Western blot was used to detect the expression of NCKAP1,YAP,TAZ,CD44 ,ALDH1A1,Oct4 ,Nanog proteins. Results IncRNA NNT-AS1
was highly expressed in T24,5637 , UM-UC-3, TCC-SUP cells. Compared with the sh-NC group, the abilities of proliferation, migration and
invasion of T24 cells in the sh-NNT-AS1 group were significantly decreased (P <0.05) ,the number of bladder cancer stem cells, the expression
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of CD44 ,ALDHI1AL1, Oct4, Nanog proteins, and the proportion of CD133 + CD44 + cells were significantly reduced (P <0.05). IncRNA
NNT-ASI regulated the miR-582-5p/NCKAP1 molecular axis. Compared with the Control group,the optical density (OD) value of cells in the
sh-NNT-ASI +inh-NC +si-NC group was significantly decreased (P <0.05),the number of cell migration and invasion was significantly
reduced( P <0.05) , the stemness of bladder cancer stem cells were significantly reduced (P <0.05) ,the tumor volume was significantly
reduced( P <0.05) ,and the expression of YAP and TAZ were significantly down-regulated ( P <0.05). Compared with the sh-NNT-AS1 +
inh-NC + si-NC group,the OD value of cells,the number of cell migration and invasion in the sh-NNT-ASI + inh-582-5p + si-NC group were
significantly higher (P <0.05) ,the stemness of bladder cancer stem cells and tumor volume was significantly increased( P <0.05) ,and the
expression of YAP and TAZ were significantly higher( P <0.05). Compared with the sh-NNT-AS1 + inh-582-5p + si-NC group, the OD value
of cells,the number of cell migration and invasion in the sh-NNT-ASI + inh-582-5p + si-NCKAP1 group were significantly reduced (P <0.05),

the stemness of bladder cancer stem cells and tumor volume were significantly reduced ( P <0.05) ,and the expression of YAP and TAZ were

significantly lower ( P <0. 05). Conclusion

IncRNA NNT-AS1 affects the proliferation, metastasis and stemness of tumor stem cells of

bladder cancer cells by regulating the miR-582-5p/NCKAP1 molecular axis,and activates the Hippo-YAP/TAZ signaling pathway.

Keywords: bladder cancer;lncRNA NNT-ASI1 ; proliferation ; metastatic ; stemness of tumor stem cells
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5 4E 2R A% RNA (long non-coding RNA ,IncRNA ) &—2&
KR T 200 bp 9 AESS RNA, A H 44t I RE, H
S A T o 22 P age A R 42 T s S5 0 1) s BRE AR,
e F oL A A L A R A | G e k| bR Tk
A0 R, O 2 IneRNA % 4 BT 845 % e i
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1.1 A4

OIE 3 B e e 4 SV-HUC-1 F1A S 198 40 i
UM-UC-3.5637 ., TCC-SUP , T24 4 H 2 [F ATCC 44 g
J%2 ; PrimeScript ™ X 5 £ W { H Z< TAKARA 724 ] (Ht
= AI21034A) \PowerUpTM SYBRTM Green Master Mix
(3t 5. A25741) Wy g W 3 3£ B ThermoFisher 2 7] ;
Lipofectamine ™ 2000 % J4 i % & (5. 11668030) Ity
H 2£ [E Invitrogen 2\ 7 ; CCK8 {57 &5 (#t5 : WLA074)
W kT A YRR BR A Al CD44 (it 5
37259) . CD133 ( it 5. 64326 ) . NCKAP1 ( it =

34325) . YAP (#it 5. 14074 ) . TAZ (#it 5 83669 ) .
ALDHIA1(#t5 :36671) ,Octd (#t5 :2750) ,Nanog (it
5:8822) \GAPDH (k5 :5174) HiL{& F1 1L *EHi R 1gG
(5 :4417) 1ty H ¢ [F Cell Signaling Technology /3 #] .
4 ~6 JAE I MEYE Balb/c #RER 12 Kl B R SCir S: 50 50
WEARA BR 2 7] [ 525 3l ) 5 7t 5 4% ik - SCXK (350)
2019-0016 ] ,
1.2 wmpss sk

P40 g SV-HUC-1 ,UM-UC-3 5637 ,TCC-SUP ,T24
¥¥: F 4 10% FBS [y RPMI-1640 % 32 3 tfr, & F
37 °C 5% COL AR H I AL & ik
80% I #EA T AL A
1.3 BRE T a5 & B i

T24 20 g 15 37 T DMEM/F12 K5 32 W b, o5
20 ng/mLAF P B £F 4E 44 ff 2E < I - (basic fibroblast
growth factor, bFGF) .20 ng/mL 3 {7 40 i 4= K K T
(epidermal growth factor,EGF) |5 wg/mL J{EEZEF 2%
TCILIE A7) B27 , 15 7 2 T8 WK AR BRI BRI
et
1.4 qRT-PCR

il TRIzol 3% £ B4 Mg & RNA, #R 4f& Prime-
Seript &7 & F1 PowerUp " SYBRTM Green Master Mix
ORI HEAT 7 S SR A qRT-PCR 2B, 5% CT (B, £l
A 2722231 IncRNA NNT-AS1 #l miR-582-5p 1
XTI, S FFIE 1,
1.5 wmiastgh5m

B T24 A AN e T 40 00 o sh-NC 2 (e e
sh-NC) \sh-NNT-AS1 £ (43¢ sh-NNT-AS1) | Control 41
(% Yu sh-NC . inh-NC FII si-NC ) | sh-NNT-AS1 +
inh-NC + si-NC 4] (345 J¢ sh-NNT-AS1, inh-NC F0
si-NC) .sh-NNT-ASI + inh-582-5p + si-NC £ ( 4L%% s
sh-NNT-AS1 ,miR-582-5p #ilii| #) F1l si-NC) ,sh-NNT-
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IncRNA NNT-ASI 514 : AGTTCCACCAAGTTTCTTCA
F7E 14 : AGGTTTTGCCAGCATAGAC
35519 : GCGGTTACAGTTGTTCAACC
T34 : CTCAACTGGTGTCGTGGA

U6 5814 : CTCGCTTCGGCAGCACA
FFE 141 : AACGCTTCACGAATTTGCGT
514 : AGAAGGCTGGGGCTCATTTG
FWEE 19 : AGGGGCCATCCACAGTCTTC

AS1 + inh-582-5p + si-NCKAP1 £ ( 1 %% Yt sh-NNT-
AS1 .miR-582-5p #i##) 1 NCKAP1 /NT-4 RNA) |, iR i
Lipofectamine 2000 4% Y437 &, #4 8138 43 41 15 %
e YL 24 b 5 KA A A SR TR T 5 A 1Y) RPMI-
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1.6 CCKS8 #im| &40 2m fien 34 78 4t

e HANERE A 2 x 10°/mL, 96 FLAR AR FL
100 L, A8 TR 46, 405175 0 h .24 h 48 h Al
72 h B R B FLAR, BEFLINA 10 wL CCK8 ¥, i
H 4 h, i FHEGARCAE 450 nm P AR I 45 FL G2 B
(optical density, OD){H
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FEZ 1 x10°/mL, B 100 WL 35 % Transwell /25 Hr
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WT) %45 ffiki (IncRNA NNT-AS1 MUT) J% 25 [ ks
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Fl miR-582-5p mimic $4Ye  FaR 4i il , {5 A E K
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Pt 5 DR ARG I ) A I 25 S

TargetScan {45 ZE TR M miR-582-5p 5 NCKAPI [
4k A i 5, ] Lipofectamine™ 2000 %% Yy izt 7 & %%
NCKAPI i % ( NCKAPT WT) . %5 45 i i ( NCKAPI
MUT) J2238 H BORE (Vector) $2 5% 28 HEK 293T Zififd, 8 )5
53544 miR-NC Fl miR-582-5p mimic 5445 RN, 8
PRI 2R M B P IR A I ' am B
1.11  Western blot

RIPA £ 52 IR & 32 Ik 2 4 i) S B, B
10 pg #E1,SDS-PAGE BECHL UK 43 B8 H (80 V HLIK
2 h) 7L (300 mA F5% 1 h) &[4 2 h, PVDF i Y
NCKAP1 , YAP ,TAZ CD44  ALDH1A1 , Oct4 , Nanog #l
GAPDH —$p (4% 1: 1 000 By LL B RE) T 4 CHEE
0%, TBST JE 3%, 4% 1:2 000 19 He 433 B — 9t , 25 1R 07
A 1 h, PR, ECL 250 & W52 , 411 B, JF 0 i e 4 SR gk
BT
112 o RAR R 5 3

4 ~6 JASHIMENE Balb/c BRER 12 L BEHL A 4 4,
T 3 H SR TR 25 °C R 50% (12 h BIREASE )
SPF 2zl s+ , B R 4okl S k17K . X Control 2H
sh-NNT-ASI + inh-NC + si-NC 4 , sh-NNT-ASI + inh-582-
5p + si-NC 2, sh-NNT-ASI + inh-582-5p + si-NCKAP1 2
T24 20 g F AR BRER KA B 2 1 x 10°/mL, SR )5 F 45 41
ANERAT AR T HeRh 100 L 4 e . #efh s, 152 d
I b - RO S iR 4 (a) FISE (D), T/ BUMR
RBLUV) IR A BUT AR NV =0.5 xaxb’, £
20 d Ji5 , SUHER AR FE/IN B, fif BB ZH 2
1.13 “%it57%

KM Graphpad Prism 8 #E47 G327 007, BT A1
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P <0.05 K27 HA G5 X
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2.1 IncRNA NNT-ASI f£ Rk 2 P & 2 ik
qRT-PCR 0 45 5 7R, 5 A IE 155 e b Rz 41 i
SV-HUC-1 i, \JBahtsm 40 e T24 5637 .UM-UC-3 \TCC-
SUP 1 IncRNA NNT-AS1 244 j11( P <0.001) , VL& 1a,
U IncRNA NNT-AS1 &35 TR A, TR
IncRNA NNT-AS1 X} %t 9 (1) 52 0, 7€ IncRNA NNT-AS]
FEIR T E Y T24 20 i P 2 IncRNA NNT-AS1 shRNA
(sh-NNT-ASI 41) #1 si-IncRNA NNT-ASI negative control
(sh-NC 41) , 55 sh-NC ZH [b4%, sh-NNT-AS1 2 T24 Zififgrh
IncRNA NNT-ASI ZiE 3 T8 (P <0.05) , WLE] 1b,
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a:qRT-PCR #-] & 2m fF IncRNA NNT-ASI #.i% ;b: qRT-PCR 4  4% % /& A28 2 o F IncRNA NNT-AS1 % i&

#,P <0.05;#:%5 sh-NC 411b4x, P <0.05

* ;55 SV-HUC-1 1t

1 ¢RT-PCR #ill] IncRNA NNT-AS1 £ix

2.2 IncRNA NNT-ASI 4= 5 Bk 5 2m fieL 64 34 38 Fe 3T
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IncRNA NNT-AST A 41 il [ e 9 40 it T4 o
2.4 IncRNA NNT-ASI %} miR-582-5p/NCKAP1 4 F
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miR-582-5p 45 G0 (&l 4a) o B R BR 5
PRS2 06 K I 235 58 5 7, 76 IncRNA NNT-AS1 WT 40 fifd
H, 5 miR-NC 4] He#s, % ¢ miR-582-5p mimic 4 7%
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i@ if TargetScan % ¥& FE 7l ] 3] miR-582-5p 5
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4w miR-NC A miR-582-5p mimic J5 40 il 7¢ Y65k B G
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110 BMF K$2%E ] REG ANAT OPER SURG  2023,32(2) http ://www. jjssxzz. cn

T4 sh-NCZH
NC4 NNT- - NNT-AS1#
Gh-NCZ] ch-NNT-AS14] sh-NCZ sh-NNT-AS14{ 1.5~ mmsh-NNT-ASI14
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0.0
GAPDH@ CD44 ALDHI1A1 Oct4 Nanog (B

i sh-NC#4H . sh-NNT-AS141 ,
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& CD44* CDI33 " e amfiLsbfs)  #:%5 sh-NC 2arb3 ,P <0.05
3 IncRNA NNT-AS1 E#=BERt i T 408 T 1%
IncRNA NNT-AS1 WT 5’-UUUGUUGAUGUAUGGAAUACUCA-3’

miR-582-5p 3’-CUCUAACCGAGUACAUUAUGAGU-5’
IncRNANNT-AS1 MUT  5’-UUUGAACAUGUUACGAAUACUCA-3’ (@)

L5 3 miR-NC4l 3 sh-NC4{
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NCKAP1 WT  5’-UACUUAAUGCCACAGAACUGUAU-3’

miR-582-5P  3’-UCAUUGACCAACUUGUUGACAUU-5

NCKAPI MUT  5>.UACUUAAUGCCACAGCGAGCCGU-3* @
1.5 3 miR-NC4 CImiR-582-5p mimic4]

_ . =3 miR-NC4H
B miR-582-5p mimic4l 2.5~ HM miR-582-5p inhibitorZH

i iz #
= 1.0} ) +<)2.0
| miR-582-5p  miR- miR-582-5p i
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=05k NCKAPI | — — | £
z # C - ~1.0
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a:IncRNA NNT-ASI 5 miR-582-5p % &~4% % &9 TR ;b A 3¢ 6, & B4R 4 25 B 52 32 B64E IncRNA NNT-ASI1 5 miR-582-5p #9 ¥ 6] X %
¢:qRT-PCRAZ M A28 28 i, & miR-582-5p #9 % ik ;d:miR-582-5p 15 NCKAPI 25445 & 49FM s : M3% 5k BdR 2 2 ) 52 36 164 miR-582-5p &5
NCKAPI1 44 ¥e.61 % % ;f: Western blot ¥ &840 NCKAP1 £3%  * .55 sh-NC 283045, P <0.05;#: 5 miR-NC 281k4%, P <0.05

4 IncRNA NNT-AS1 ig#= miR-582-5p/NCKAP1 4 Fif
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