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LncRNA NNT-AS1 il id #{$% miR-582-5p/NCKAP1 il i
Hippo-YAP/TAZ {si 5 1 B O SE IG5 IDE A A M 045 . GEF%
{52 28 P-4 ML - 5 iy

AT, BEF, TR, KRE CEMTARER, WwdtEM 073000 )

M E: BB KBk P K 4% 3E % 5 RNA (long non-coding RNA, IncRNA ) Y& Bt iz 4% - B2 2% 2 B 2 3L RNAI
( nicotinamide nucleotide transhydrogenase antisense RNA 1, NNT-AS1) &AL, AFR LTI R mA0Ig s, 45, 1%
REN T mieT ey Fea % T R4 Tk, Hik %A &K EZF PCR (quantitative real-time PCR, qRT-PCR) &4
M IR 2L AR A B 20 L LncRNA NNT-AS1 F AW 5L W05 BESE 4 ie 4% 4 5 # sh-NC 42, sh-NNT-AS1 28, sh-NNT-
AS1+inh-582-5p #17e sh-NNT-AS1+inh-582-5p+si-NCKAP1 28, KA CCK-8 4 2 Jo3 s8R K EAL (A4AL) 5 Transwell
T I A dm I EEAS . AF 22 F A IR IR S I T e e Tk, 4k starBase #¢ TargetScan 443 &, FFili it s k&
B4R 2 AL B 52 35 70 359E LncRNA NNT-AS1 #= miR-582-5p, miR-582-5p 5 NCKAP1 #y¥e s 45 4% % . Western blot #
M BESE T 4 iAR A% & (CD44, ALDHIAL, Oct4, Nanog) & Hippo-YAP/TAZ 12 5 i@l A0 % & & Rk R EAH, HER
LRk FMLAR, BEAL P LncRNA NNT-AS1 & ikK-F (034+0.07 vs 1.15+£0.21) HEAZ, ZFALKITFEL
(=16.364, P < 0.001) ., 5 AE B L& SV-HUC-1 @46 (1.00+0.01) A8k, BB A2 T24, 5637, UM-UC-3
F= TCC-SUP ¥ LncRNA NNT-ASI %% (6.03+0.17, 4.66+0.36, 547+026, 3.02+0.20) PARF &, £2F A %ItTF
L (=17.472~51.160, 3 P <0.001) . %5 sh-NC 28485k, f& 24, 48 #= 72 h i sh-NNT-AS1 Zazmfia3g ik 5 (A 14)
¥R ZHEH%(0.8010.01 vs 1.07 £ 0.06, 1.18 +£0..07 vs 1.83 +0.03, 1.89 £ 0.07 vs 2.53 +0.06 ) , £FH %+t 3% L (=7.688,
14.783, 12.024, ¥ P < 0.05) ; sh-NNT-AS1 4828 oLt # F B4k (55.00+2.65 A~ vs 354301 7.84 A~ ) | @@tz £ F I
e (45.67+2.33 A vs 303.00 £9.07 A ) A BE IR T Mo 34k (20.85+2.17 A vs 41.35+3.67 4~ ) BEMAK, £FH
At FEL (=-62.641, -47.596, 8.328, ¥ P < 0.001) . 5 sh-NC 28485k, sh-NNT-AS1 Z1afF CD44 (0.04 +0.01
vs 1.12+0.02 ), ALDHIA1(0.23£0.01 vs 1.16 0.05 ),Oct4( 0.17 +0.02 vs 1.10+0.04 ),Nanog( 0.49 +0.03 vs 1.24+0.03 )
B G A R EAREEAK, 27 BA %355 (1=83.656, 31.591, 36.019, 30.619, ¥ P < 0.001) . 15 si-NC Zi48 L,
sh-NNT-AS1 #8 CD44+CD133+ @i sb ] (9.30% +0.79% vs 88.50% +2.77% ) WA R HAK, £ FH %it 3 &L (1=-47.624,
P << 0.001 ), 3% b Z IR 2 A B 4] 25 £ 2 & miR-582-5p 4 LncRNA NNT-AS1 #e. 4k B , NCKAP1 34 miR-582-5p $e. 2k 1;
LncRNA NNT-AS1 ¥z 1 3 42 miR-582-5p/NCKAPI1 4. 5 sh-NNT-AS1 4148}k, 7 24, 48, 72 h #F sh-NNT-AS1+inh-
582-5p LA am A1 4k 1 (A4E )3 A 2H%5(0.98 +0.03 vs 0.73 +0.06, 1.74 +0.04 vs 1.22+0.05,2.33 +0.16 vs 1.69+0.14 ),
EFA %I FEL (1=5.977~11.628, ¥ P < 0.001) . 55 sh-NNT-AS1+inh-582-5p 2848k, £ 24, 48, 72 h B sh-NNT-
AS1+inh-582-5p+si-NCKAP1 2040 fL3GAA AL /) (A4E ) 2FHAK (0.69+0.04, 1.01£0.07, 1.39+0.08) , £FH %S
Z L (1=7.877~16.323, 3 P < 0.001 ) . 5 sh-NNT-AS1 2848, sh-NNT-AS1+inh-582-5p 28 4m AL it 4% F 46 ( 322.31 £28.45
A vs 81.42+13.22 A ) | e & F R4 (316.07 3021 A vs 92,13+ 12.65 A ) A BEIE T m s 3R 4k (38.55+2.20
A vs 1898+ 1.16 A~ ) BH 3, £F LA %5 EL (=15.115, 13.158, 14.592, 3 P < 0.001) ., 5 sh-NNT-ASI
20485, sh-NNT-AS1+inh-582-5p 2 4m L CD44 (1.05+0.08 vs 0.10+0.01 ) , ALDHIA1 (1.20+0.16 vs 0. 22+0.02) ,
Oct4 (1.32+0.14 vs 0.19+0.03 ), Nanog( 0.97+0.12 vs 0.15+0.04 ) , YAP(1.29+0.11 vs 0.42 +0.07 ) #= TAZ ( 1.41 +0.16
vs 0.35+0.05) B8O RiA kR HAAH B FMm, 27 LA %5 E L (10.650~21.243, 335 P < 0.001) . 5 sh-NNT-
AS1+inh-582-5p 2048}, sh-NNT-AS1+inh-582-5p+si-NCKAP1 20 2m it iF £ F R4 (6533 £12.60 A ) . @iz & FREd

(71.08+15.19 A ) . BEBesE T a9 m sk 3 (1136 1.05 A ) ¥ BEBAK, ZFEA LT FEL (16125, 14.395,
21.365,3 P < 0.001 )5 sh-NNT-AS1+inh-582-5p ZL48 b, sh-NNT-AS 1+inh-582-5p+si-NCKAP1 28 41 42 CD44( 0.25 +0.05 ),
ALDHIA1 (0.61£0.11) , Oct4 (0.22+0.08) , Nanog (0.44+0.07) , YAP (0.25+0.09) # TAZ (0.30+0.04) & &
R KRBT EEAL, 2FEAGRTFEL (=6.412~17.889, 34 P <0.001) . Z5it AEBIE F LncRNA NNT-AS1 &
ik B, AT RR aReIg I A2 AR T ie T e Hem, T AR A8 it 4% miR-582-5p/NCKAP1 5 F 4, &
Hippo-YAP/TAZ 12 % i@ % % .
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LncRNA NNT-AS1 Activates Hippo-YAP/TAZ Signaling Pathway by
Regulating miR-582-5p/NCKAP1 Axis to Promote Bladder Cancer Cell
Proliferation, Migration, Invasion and Stem Cell Stemness Effects
LANG Hailei, CAO Leitao, GUI Yingbin, ZHANG Tianyu ( Dingzhou People’s Hospital, Hebei Dingzhou 073000, China )

Abstract: Objective To detect the expression of long non coding RNA (LncRNA) nicotinamide nucleotide transhydrogenase
antisense RNA1 (NT-AS1) in bladder cancer, and investigate its effect on the proliferation, migration and invasion of bladder
cancer cells and the stemness of tumor stem cells and its possible molecular mechanism. Methods LncRNA NNT-AS1
expression in bladder cancer tissues and cells was detected by quantitative real-time PCR (qRT-PCR). Bladder cancer cells
were transfected into sh-NC group, sh-NNT-AS1 group, sh-NNT-AS1+inh-582-5p group and sh-NNT-AS1+inh-582-5p+si-
NCKAP1 group. Cell proliferation absorbance (4 value) was detected by CCK-8 method. Transwell assay was used to detect
cell migration and invasion through membrane. The number of cell pellet formation was measured by tumor stem cell pellet
formation assay.The starBase and TargetScan databases were searched, and the targeted binding relationship between LncRNA
NNT-AS1 and miR-582-5p, miR-582-5p and NCKAP1 was predicted and verified by double luciferase reporter gene experiment.
Western blot analysis was performed to detect the expression gray values of marker proteins (CD44, ALDH1A1, Oct4, Nanog)
and Hippo-YAP /TAZ signaling pathways. Results LncRNA NNT-ASI1 expression in bladder cancer tissues was significantly
higher than that in adjacent tissues (0.34 = 0.07 vs 1.15 £ 0.21), and the difference was statistically significant (=16.364, P
< 0.001). LncRNA NNT-ASI1 expression in bladder cancer cells T24, 5637, UM-UC-3 and TCC-SUP(6.03 + 0.17, 4.66 + 0.36,
5.47 £ 0.26, 3.02 + 0.20) were significantly higher than that in normal human bladder epithelial SV-HUC-1 cells(1.00 + 0.01), and
the differences were statistically significant (/=17.472~51.160, all P < 0.001). Compared with sh-NC group, cell 4 value in sh-
NNT-ASI1 group(0.80 £ 0.01 vs 1.07 £ 0.06, 1.18 £ 0.07 vs 1.83 £ 0.03, 1.89 £ 0.07 vs 2.53 + 0.06) was significantly decreased
at 24, 48 and 72 h, and the differences were statistically significant (+=7.688, 14.783, 12.024, all P < 0.05). Compared with sh-
NC group, the number of cell migration through the membrane (55.00 + 2.65 vs 354.30 + 7.84), the number of cell invasions
through the membrane (45.67 +2.33 vs 303.00 £ 9.07), and the number of bladder cancer stem cells bulging (20.85 +2.17
vs 41.35 +3.67) were significantly reduced in sh-NNT-AS1 group (+=-62.641, -47.596, 8.328, all P < 0.001). Compared
with sh-NC group, the expression gray values of CD44(0.04 + 0.01 vs 1.12 £ 0.02), ALDH1A1(0.23 £ 0.01 vs 1.16 = 0.05),
Oct4(0.17 £ 0.02 vs 1.10 £ 0.04) and Nanog(0.49 = 0.03 vs 1.24 + 0.03) protein in sh-NNT-AS1 group were significantly
decreased, and the differences were statistically significant (/=83.656, 31.591, 36.019, 30.619, all P < 0.001). Compared
with si-NC group, the proportion of CD44+CD133+ cells in sh-NNT-AS1 group was significantly decreased (9.30% + 0.79%
vs 88.50% + 2.77%), and the difference was statistically significant (/=-47.624, P < 0.001). The results of double luciferase
reporter gene detection showed that miR-582-5p was the target gene of LncRNA NNT-AS1, and NCKAP1 was the target gene
of miR-582-5p. LncRNA NNT-AS1 targets miR-582-5p/NCKAP1 axis. Compared with sh-NNT-AS1 group, cell 4 value in sh-
NNT-AS1+inh-582-5p group(0.98 + 0.03 vs 0.73 £ 0.06, 1.74 + 0.04 vs 1.22 + 0.05, 2.33 £ 0.16 vs 1.69 = 0.14) was significantly
increased at 24, 48 and 72 h, and the differences were statistically significant (#=5.977~11.628, all P < 0.001). Compared with sh-
NNT-AS 1+inh-582-5p group, cell 4 value in sh-NNT-AS1+inh-582-5p+si-NCKAP1 group(0.69 + 0.04, 1.01 = 0.07, 1.39 + 0.08)
was significantly decreased at 24, 48 and 72h, and the differences were statistically significant (+=7.877~16.323, all P < 0.001).
Compared with the sh-NNT-AS1 group, the number of cell migration through the membrane (322.31 + 28.45 vs 81.42 + 13.22),
the number of cell invasion through the membrane (316.07 +30.21 vs 92.13 + 12.65), and the number of bladder cancer stem
cells forming balls (38.55 +2.20 vs 18.98 + 1.16) in the sh-NNT-AS1+inh-582-5p group were significantly increased (#=15.115,
13.158, 14.592, P < 0.001).Compared with sh-NNT-AS1 group, the expression gray values of CD44 (1.05 + 0.08 vs 0.10 + 0.01),
ALDHIATI (1.20 £0.16 vs 0.22 £ 0.02), Oct4 (1.32 £ 0.14 vs 0.19 + 0.03), Nanog (0.97 £ 0.12 vs 0.15 + 0.04), YAP (1.29 £ 0.11
vs 0.42 £ 0.07) and TAZ (1.41 £0.16 vs 0.35 £ 0.05) protein in sh-NN-T-AS1+inh-582-5p group were significantly increased,
and the differences were statistically significant (/=10.650~21.243, all P<0.001).Compared with the sh-NNT-AS1+inh-582-5p
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group, the number of cell migration through the membrane (65.33 + 12.60), the number of cell invasion through the membrane
(71.08 + 15.19), and bladder cancer stem cell spherulation number (11.36 + 1.05) of the sh-NNT-AS1+inh-582-5p+si-NCKAP1
group were significantly reduced (#=16.125, 14.395, 21.365, all P < 0.001).Compared with sh-NNT-AS1+inh-582-5p group,
the expression gray values of CD44 (0.25 +0.05 ), ALDHIA1 (0.61 +0.11), Oct4 (0.22 + 0.08), Nanog (0.44 + 0.07), YAP
(0.25 £ 0.09) and TAZ (0.30 £ 0.04) protein in sh-NNT-AS1+inh-582-5p+si-NCKAP1 group were significantly increased, and
the differences were statistically significant(r=6.412~17.889, all P < 0.001).Conclusion The expression of LncRNA NNT-AS1

was up-regulated in bladder cancer, and its influence on the proliferation and invasion of bladder cancer cells and the stemness of

tumor stem cells may be achieved through the activation of Hippo-YAP/TAZ signaling pathway by regulating the molecular axis

of miR-582-5p/NCKAPI.

Keywords: bladder cancer; LncRNA NNT-AS1; miR-582-5p/NCKAP1; Hippo-YAP/TAZ pathway; proliferation; migration;

invasion; tumor stem cell stemness

B IS 2 DL ) A PR R G g, VR TR
Bt L AH L, 2R THME, R RN
WA T R H R RAW LT, IGIKIAIT G 2 &
ERBAE Kk, BEWUGE2Z " IR ST B b
T AOWALE, T kY, BAEY
I R o KBEAR Gt A% A% R (long non-coding
RNA, LncRNA ) J&—Z8K K T 200 bp B HE 4t
RNA, 58 % ¥, LncRNAs R {545 i es 40 o vh £
b S AN S R () e a2 g 10 I I A
Bk itk S M TS, S R R A R R RS G R
A O TEE MR i & P, LncRNA CASCI1
i 1 miRNA-150 i 7 98 20 g A9 34 58 75 LncRNA
GClnel 3 28 36 MYC 21 42 i2F 5% bk 98 1 1= 28 e
J1 ¥, LncRNA NNT-AS1 J& T 4F & FAE I vh s 2
IKHY—2& LneRNA, AFFEUESE H T 5 i ik 7E A28
Z PR AR U R T I A A, S5 T
S B e e OO AR ST I A AT R It R
LncRNA NNT-AS1 7EMess h R fefem ik, (HH
KAFVE AL ARG . ISR T
LncRNA NNT-AS1 XJJB5 s A Mg o8 . 458 S b
T4 T e 2w, I 70 B LncRNA NNT-AS1 7]
REAAEVE LS, DU N I e g A s AL il
FAR AL ZAKAE
1 MEl5H%
L1 AR & PN IE R B R 40 Sv-
HUC-1 FlBE MR 40 T24, UM-UC-3, 5637 11 TCC-
SUP ¥ FI 3£ E ATCC 4HMPE . FiE AR ITRTT
FARIBTT I B5 g8 5 35 s 2 21 ST g 9 55 A 4Lk
A 20 ], HARKFHELEHRL, B RERIEZK
fBI7 . REEIRIT AT MBI IR TT . RIE R HAE
PERRIR , WFTR AT R PSP ZE 51 S bR
1.2 BB LHRA W& ( LgR s KRE
WIHARARRAF) 5 BRI & (LHE
GeneCopoeia /A 7)) ; qRT-PCR {¥ il Lipofectamine™
2000 X7 & (FEERRAF) ; CCK-8 ikl & (£H
Promega AWl ) ; LM 1A1(Acetaldehyde de-

hydrogenase 1A1, ALDHIAL, it 5 36673), CD44
( 4tk % 37295) , Nanog ( It 5 8823) , /\ Ak 24
& ¥ 5 N F 4 (Octamerbinding protein 4, Oct4,
it 5 2751),CD133 ( #it %5 64362) , NCKAP1 ( it
5 34327 ), PDZ 4543 S0 K7 ( Transcrip-
tional co-activator with PDZ-binding motif, TAZ (it
5 83696 ) , Yes FHK: A5 ( Yes-Associated Protein,
YAP, #it'5 14076 ) , HmEE -3- BERR N A ( Glye-
eraldehyde-3-phosphate dehydrogenase, GAPDH, #lt
5 5173) PR ILEY TS 1gG —dt (HE5 4427) iy
25 Abcam /3 H]; qQRT-PCR [ 51951 i it
A TAYEIHE
1.3 7%
1.3.1 4ifssaE: NIE® B - 41 SV-HUC-1
Ki7: T DMEM/F12 K538, At dni 124,
5637, UM-UC-3 Il TCC-SUP 1%53% T RPMI-1640 £
TR, 37 CH BB IR LA %05 80% I HE 1 PA&4R .
1.3.2 BB T AN oy 8. Bear s Uk
KRS R A4F % T24 40 8, 3646 )5 F S ml TG i
DMEM/F12 $:3%¥% [ & 0.2 mg/ml B27 &% 1 ml, 5
pwe/ml S 2 0.5 ml, 20 ng/ml FPE 2T 2 40 i 2
K AT 3 ml, 20 ng/ml LR AMEAKEF 10 wl] B
F5, JE AN E AR R IR L, AL S % 10°
A, PR SRR, FRAETE AR A B TF
BRIRRT A TR
1.3.3 A e 55041 WX R K T24 4,
JEEBEH AL, LA Sx 107 FLIEFD T 6 FLAR, Frauftism
A5 80% I EEf LYY, Ml Lipofectamine™ 2000 7]
4 Ui B 45K NNT-AS1 shRNA Negative Control, NNT-
AS1 shRNA, NNT-ASI shRNA-+miR-582-5p inhibitor,
sh-NNT-AS1+miR-582-5p inhibitor+NCKAP1 siRNA 3
ARG T24 4iIfL, 535K sh-NC 41, sh-NNT-AS1
2H . sh-NNT-ASI+inh-582-5p 41 F1 sh-NNT-AS1+inh-582-
S5p+si-NCKAP1 41, #5540 E 8 h, A5l
fif DMEM 5S¢ 245371
1.3.4  qRT-PCR S 5 45 i Ji% bt 9 ' LncRNA NNT-
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AS1, miR-582-5p il NCKAP1 55 ik 7k F. i [
Trizol VL4 HR AN M A B5 bt 20 21 51 RNA, ¥l 5
4 ¢cDNA, B # PCR 2 W& &, #4T qRT-PCR [
Mo BIMIFESIUT, LncRNANNT-AS1: 5|4
5-AGTTGCACGAACTTAGTTGA-3’, FiiE5|4:
5’-AGCTTATGCGACGAATCAC; miR-582-5p: |-{if
51%: 5°-GCCGTTAGACTTGTTGAAG-3’; Fiif5|
¥): 5°-CTGAATCGCTCTGCTCGA-3’; U6: 5]
Y. 5°-CTGGCTTGCGGACCAGA-3, FiiEg|¥: 5°-
AAGCCTTGAAGCATTAGGCT-3"; GAPDH: 15|
Y. 5°-ACAACCGTGCGTCTGATTTC-3°, Fii5 14
5~ AGCCTTCATGCACAGTGTTC-3’, FK 2 44«
e R=NELOE Sy PO E vy
1.3.5 CCK-8 Rl i An il s sE e . B )5
) 25 2EL 7o 1000 400 o) ol A B2, P T 96 LA,
BifL 2x 107/ml, B4 3 NEAL, KR 0,
24, 48 F1 72 h, HFLINMA CCK-8 W 10 w1, i
SEIEE 2 h, BEFRAY 450 nm ARSI A FLI G REE (A4
H) .
1.3.6  Transwell Kz Il 5% Bt 95 40 B i #% 112 28 6E
J1: ¥ 50 w1 Ay Matrigel 4 T/NE [E, GG
S 19 4% 2HL 40 it G 1L i RPMII-1640 15 57 A Bl
1x 10%ml, EZFhA 200ul, FEHA 600 wl &
4 2F LT 9 RPMI-1640 15 35, #5398 72 h, HUH
INE, BENENIBAREL AN, TooK H R
FE 20 min, S5 45 EIITYE, WENEECT, BT
WEE ., PN TIECAN I ZE A . A0 M RS A AN
Matrigel Beffi/NE, HAML R SRR —2
1.3.7 T2 R BR S B0 A % e 120 i i Bk e
P BRGS0 B D T4 DMEM/F12 %5 3557
TWEE:, W 5 x 107/ml, FERPTARIBRHE 24 FLHR,
BALIMA 600 w1 B, SRR Th ARSI, R
o — USRI, B OSSR, 10k kAR T -
1.3.8 WA CD44+CD133+ 4 fifs Lb i) -
FBC I e 98 1 200 R o L A B R, A A
1x 10° N4 L, S A CD44 1 CD133 Hi ik L & [
RIXTREHLAR, 4 CHEEIFH 25 min, JaR4IAAL 1
MUK
1.3.9 LncRNA NNT-ASI # 5 [ 3 I 23 B I 56
UE: 439 K 2R starBase Fl1 TargetScan % i J4 751
LncRNA NNT-AS1 #8045 4 £ 2 ( miR-582-5p )
K miR-582-5p # 25 A S FEF (NCKAPL) . #
#40  miR-582-5p 45 45 i s 7E N i) NNT-AS1 WT
FINNT-AS1 MUT Jiiki &z NCKAP1 WT il NCKAP1
MUT JFiki; HIH Lipofectamine™ 2000 #4457 &
P4 T AR 1 OB 23 5] 55 miR-582-5p mimic 1 miR-
NC YL 3 T24 Yif; WU 0 2R L R A il i) &

Fer 25 ZH A SO IR, B0 LncRNA NNT-AS1 F
miR-582-5p, miR-582-5p Fll NCKAP1 A# [ S 5 o
1.3.10 Western blot kiilll CD44, Oct4, ALDHIAI,
Nanog }2 NCKAP1, YAP, TAZ i& [ % ik: B4
Y5 A AL I A0 AR, A 40 A 2 T R AN A
T, BCA B &R &R vk B . BB FIRE 20
ng FEAT T ThE SRR RN - RV I REEE R Uk, 4
BEIEN, BERRM W OB, B 2h, n
A CD44, Oct4, ALDHIAI, Nanog, NCKAPI,
YAP I TAZ —4% (1:1 000) , 4CHEF LR, KH
IMAZHT (1:22000) , =HEFE 1h, B, R,
Image J 353 B 86 R BEAEL

1.4 it 54 RH SPSS 22.0 73 HrEds, Frf
SEEE A S WRBCEYIE . SR K-S IR TR, 5
BBARAT B IER A0, ORI = fnifE2E (X £5)
T, RIS ¢ K56 43 BT T A ) H 25 555 B
R mgda 255, LSD Kagaq 14H E Wi
FbAses TEXT ¢ ke o3 b % Dt s 20 21 S g 55 4l 2 3R
KZES; P < 0.05 MESEAGIFE L

2 R

2.1 BERLIELL R 40 e LncRNA NNT-AS1 & 54
o GER BN, B A T24, UM-UC-3, 5637
F1 TCC-SUP 1 LncRNA NNT-AS1 357K 43 51K
6.03+0.17, 5.47+0.26, 4.66+0.36 1 3.02 +0.20,
B 5 N OE 95 B L R 40 SV-HUC-1 K3k 1
1.00£0.01, ZRHAGI2=E L (=17.472~51.160,
Y1 P < 0.001) . 5% b 20 217 LncRNA NNT-AS|
PRI i TSR 18 (115021 vs 0.34 +
0.07), ZRASI#E L (16364, P < 0.001),
LRI T LncRNA NNT-AS1 i 35 5 325k, I
FiRTHE N R T24 AT IS 2a0F T

22 MR T Rk R AR R TR ALERLER
7R, DMEM/F12 75 53R R075 5 0 5 e i 4 it T
FE R, ULIE 1A, Western blot #5:1 i7s, AH
RPMI-1640 41, DMEM/F12 20 B0t T 4 35 545
4 1 CD44, Oct4, ALDHIA1 Fl Nanog 3 ik JK
FEMER e, 2R BAGA R (¥ P < 0.001 ),
DL 1B A 1, JRaCAifi AR A& 3, DMEM/F12
HANMLH CD44+CD133+ 41 b 491 BH & 755 T RPMI-
1640 4 ( 80.80% + 1.90% vs 15.30% + 1.02% ) , 2%
SAEGE L (252,609, P < 0.001) , R
ot g T A AR R )

2.3 #p%) LncRNA NNT-AS1 & b S5 2m B3 58
it A Fnlz 2 69 % h  qRT-PCR Kl i 78, sh-NNT-
AS1 401 F LncRNA NNT-AS1 63k 7K 4% sh-NC
ZH W] FEAR (029+0.07 vs 1.00+0.02), %A
Gi il L (=-16.892, P < 0.001), #&7 1 H
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LncRNA NNT-AS1 Fik 4 R8T . CCK-8
A 7%, sh-NNT-AS1 2H400 A {EAE 24, 48 Fil
72 h B3 sh-NC 41 B E L, ZRAGIEE X
(¥ P<0.05), W32, Transwell SZEAGI TR,
sh-NNT-AS1 21 4 fiE 6 2 I4L (55.00 £2.65 1> vs

A

124

RPMI-1640 DMEM/F12

\

35430 £ 7.84 1~ ) FHAH IR 22 28 B4R (45.67 £2.33
A vs 303.00 £ 9.07 1~ ) %5 sh-NC 41 &M, %5
BG4 L (1=-62.641, —-47.596, ¥ P < 0.001 ) ,
DL 2, $ERIPHH LncRNA NNT-AS1 Rk AT B 4
il 5 AR A R 3G . IE RS AR R
. T24
RPMI-1640 DMEM/F1.

CD44
ALDHI1A1

Oct4

il

Nanog

A JEMORET AR ERSEES ( x 10) 5 B: Western blot A& B e T4 IEAR S A Fk .
B BFEhtETHREERREESER

R EHETERIREEARIEIKELRE (x+s5, n=3)
TiH RPMI-1640 41 DMEM/F12 4 1l P

(D44 0.11+0.02 1.04 £0.03 -44676 < 0.001
ALDHIA1L 0.09+0.01 1.03+£0.02 -72.812 < 0.001
Oct4 0.15+0.02 0.96 +0.02 -49.602 < 0.001
Nanog 0.13+0.01 0.99+0.04 -36.127 < 0.001

2.4 #7%) LncRNA NNT-AS1 *F & BE T 20 T 1
8 %rn TR ERSE G WK, sh-NNT-AS1 4B
Jok 98 - 440 e 1 3k % H 48 sh-NC 20 (20.85 +2.17 4>
vs 41.35+3.67 1) BB, ZRASRITEEX
(1=8.328, P=0.001) , UL [&] 3A. Western blot £
M B7R, 5 si-NC 4141 H, sh-NNT-AS1 41 JB% e 4
T4ifubr i & CD44, Octd, ALDHIAI F1 Nanog
TR KA BRI, ZRWA%E L (HP
< 0.001) , WL 3B A1 3. N ARAGI s,
5 si-NC #H #f It, sh-NNT-AS1 20 CD44+CD133+
ML (9.30% +0.79% vs 88.50% +2.77% ) W] i
MK, 29685004 X (=-47.624, P < 0.001 ) ,

sh-NC

sh-NNT-AS1

PEZRANE] NNT-AST A4 5 e s 2t 11k .
£2 M%) LncRNA NNT-AS1 Xt BERtIE 406
AERIZI (x+s, n=3)
T il 15 sh-NC 4 sh-NNT-AST 4 ¢fif Pif

Oh 0.50+0.03 0.54+0.02 -1.922 0.127
24h 1.07+0.06 0.80+0.01 7.688 0.002
48h 1.83+0.03 1.18 £ 0.07 14783 < 0.001
72h 2.53£0.06 1.89+0.07 12024 < 0.001

h-NC sh-NNT-AS1

B 2 Transwell #&#P%] LncRNA NNT-AS1 X FERtIE
AT R FNE ZE RS20

T24
sh-NC  sh-NNT-ASI

o
ALDIIAT |

Oct4

——

GAPDH

A BT A0 ALERSEES ( x 10) 5 B: Western blot %52 Bt T AN T AR B /Ko
B3 #PH LncRNA NNT-AS1 3 FE Rt T 40Aa T A &2

2.5 LncRNANNT-ASI 5 miR-582-5p/NCKAPI %
Ao iAdE X A IE  GE R REIEE LI, miR-582-
5p 5 LncRNA NNT-AS1 #7768 [m] 45 & o o5, LA
4A. RO M A5 HE R SE 55 1 7R, miR-582-5p
mimic B ik T LncRNA NNT-AS1 WT %5 i ki

5 (72260, P < 0.001), % LncRNA NNT-AS1
MUT %56 k3G M o2 (.=1.225, P> 0.05) ,

U3 4. qRT-PCR K5l 7R, sh-NNT-AS1 414 il o
miR-582-5p % ik B i & F sh-NC 41 (1.00 +0.01 vs
0.19 £ 0.03 ), Z5 A G011 U =44366,P < 0.001 )
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#2275 miR-582-5p J& LncRNA NNT-AS1 AU#IIEA
%3 HP#l LncRNA NNT-AS1 %t Bty T 240Aa
REEERENFM (x5, n=3)

BiH sh-NCZ  sh-NNT-ASI4H ¢ff P{H
CD44 1125002 0042001 8365 < 0.001
ALDHIAT 116005  023+001 31591 < 0.001
Octd 110£0.04 0172002 36019 < 0.001
Nanog 1245003 049003 30619 < 0.001

A NNT-AS1 WT 5’-UUUGUUGAUGUAUGGAAUACUCA-3*

[1] LEE LTI

3’-CUCUAACCGAGUACAUUAUGAGU-5"
5’-UUUGAACAUGUUACGAAUACUCA-3”

miR-582-5p
NNT-AS1 MUT

B NCKAPI WT 5’-UACUUAAUGCCACAGAACUGUAU-3

miR-582-5p 3’-UCAUUGACCAACUUGUUGACAUU-5"
NCKAP1 MUT 5°.UACUUAAUGCCACAGCGAGCCGU-3’

4 HEHIBETN LncRNANNT-AS1 5

miR-582-5p, miR-582-5p 5 NCKAP1 &S

55 40 K % ¥ NCKAP1 5 miR-582-5p 17 7 #lt
W25 AL, LR 4B; WU R 4 A FE R A
5 5 7%, miR-582-5p mimic B i F& X T NCKAPI
WT % 6 Bt B0 3% HE (£=29.303, P < 0.001) , %I
NCKAP1 MUT % B i M JC 2 (1=1.549, P
> 0.05) , W# 4, qRT-PCR ¥l i /R, miR-582-
5p mimic 4141 h NCKAP1 63k B Z % T miR-NC
ZH(1.01 £0.05 vs 2.00 = 0.02 ), = A G i2Fa X (=
-31.842, P < 0.001 ), #t/K NCKAP1 /& miR-582-5p
B B SE N, dF— 2D & B, sh-NNT-AS1 41
YHiffIH NCKAP1 FRIAW AL T sh-NC £H( 0.12 £ 0.02
vs 1.45+0.03), Z5 B G #E X (=-63.891, P <
0.001 ) ; sh-NNT-AS1+inh-582-5p Z14iIfifi*}* NCKAP1

IR B T sh-NNT-AS1 41 (1.39+0.04 vs 0.12 +
0.02), ZRA41FE X (=-49.187, P < 0.001 ),
$E7R NNT-AS1 0] G 8 38 4 #4  fl miR-582-5p,
P NCKAP1 Fik ik & H#1EH

x4 REEEEMELLE (x5, n=3)
e miR-NC  miR-582-5p mimic ¢ Pl
MUT 103£002 1012002 1225 0288
NNT-ASIWT  1.02£0.01 0432001 72260 < 0.001
MUT 101002 1.00£0.02 1549 0.196
NCKAPIWT  100£0.03  039£002 29303 < 0.001

2.6 LncRNANNT-ASI 4% miR-582-5p/NCKAPI1 %
PR m e ¥g 5h . A ez 2 69 Fee CCK-8 LK
MR, 7524, 48, 72hi}, sh-NNT-AS1+inh-582-5p
ZHZH A (B 5 5 T sh-NNT-AS1 2H (=6.790, 11.628,
5977, ¥J P < 0.001 ) ; sh-NNT-AS1+inh-582-5p+si-
NCKAP1 4411 A () & E KT sh-NNT-AS1+inh-
582-5p 4 (+=7.877, 16.323, 8.779, ¥ P < 0.001 ) ,
L3 5. Transwell Kiilll i 7R, sh-NNT-AS1+inh-582-
Sp AT RS AL (32231 £28.45 4 vs 81.42 +
13.22 4> ) F4NMEAR 22 5 % (316.07 £30.21 4 vs
92.13 £ 12.65 > ) #¢ sh-NNT-AS1 41 & F &, 2%
SAGH R X (=15.115, 13.158, ¥J P < 0.001 ) .
sh-NNT-AS1+inh-582-5p+si-NCKAP1 41 4f it it #%
SF WEBOR A AR 28 2 B0 00 301)R 65.33 + 12,60 4> Fll
71.08 £ 15.19 4>, @ 3 Ik T sh-NNT-AS1+inh-582-
Spdl, ZRAGIFE L (=16.125, 14.395, ¥
P < 0.001), WL 5. 158 LncRNA NNT-AS1 A i
i W% miR-582-5p/NCKAP1 73~ Al A 52 0 5% e Jes
YA AN

x5 LncRNA NNT-AS1, miR-582-5p, NCKAPI1 {EFXIERLEMAME 4 A (x+s, n=3)

sh-NNT-AS1+inh-582-5p

Fisf ] 54 sh-NNT-AS1 4 sh-NNT-AS1+inh-582-5p 1 +si-NCKAP1 41 F i P{H
0h 0.57 £0.03 0.56 0.06 0.530.08 0358 0713
24h 0.73£0.06 0.98 +0.03 0.69 +0.04 36.443 < 0.001
48h 1.22£0.05 1.74£0.04 1.01£0.07 141.233 < 0.001
72h 1.69+0.14 233+0.16 139£0.08 40.209 < 0.001
A

5 Transwell 23846 LncRNA NNT-AS1, miR-582-5p, NCKAPI1 1EFAxtBERtE 4 BT B AR 21 2200
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2.7 LncRNA NNT-ASI i 3% miR-582-5p/NCKAPI
st F g BTk e ol T A ERSC K WK, sh-
NNT-AS1+inh-582-5p ZH 41 ffd sl BR %% H . 3% % T sh-
NNT-AS1 4 (38.55+2.20 1> vs 1898+ 1.16 1> ) ,
2 G H G %3 X (=14592, P < 0.001) ; sh-
NNT-AS1+inh-582-5p +si-NCKAP1 2H 2l Jfd .3k % H
1136 £ 1.05 4>, I X T sh-NNT-AS1+inh-582-
Sp 4, ZRAEGIFE X (21365, P < 0.001) ,
UL 6A. Western blot £l 7k, sh-NNT-AS1+inh-

582-5p 404/l CD44, ALDHI1ALI, Oct4, Nanog % H
F3k 5B T sh-NNT-AS1 41 (=21.243, 10.650,
14,615, 12.032, ¥J P < 0.001 ) ; sh-NNT-AS+inh-582-
Sp+si-NCKAP1 4 4 Jifi CD44, ALDHIAL, Oct4 fll
Nanog & [ # 15 JK FE {5 4 18 % Ik T sh-NNT-AS1+
inh-582-5p 4l (+=17.889, 6.412, 14.227, 7.777, ¥
P < 0.001), W36 MK 6B, LI LZ5REEH M
Ui, LncRNA NNT-AS1 7] i i 4 # miR-582-5p/
NCKAP!1 F3F-like 5 mi 5 iedes 40 i Tk

B o i
N SR S
«ﬁ@dsxﬁ@w
N A _AS Py
o0 T 0TI [ - =
caro [ ——
A: BB T AR5 ( x 10) 3 B: Western blot il B T ANbT 8 11 263 .
B 6 LncRNANNT-AS1, miR-582-5p, NCKAPI {E X EREF M TFHLEE
*6 LncRNA NNT-AS1, miR-582-5p, NCKAP1 {EAXEMETAMAREEIRIEZNIM (x5, n=3)
sh-NNT-AS1 sh-NNT-AS1+inh-582-5p
i sh-NNT-AS1 4 ; F p
H ’ A +inh-582-5p 41 +si-NCKAPI 4 i i
D44 0.10£0.01 1.05+0.08 0.25+0.05 260.833 < 0.001
ALDHIA1 0.22+0.02 120£0.16 0.61£0.11 57504 < 0.001
Oct4 0.19+0.03 132+0.14 0.22+0.08 138.725 < 0.001
Nanog 0.15+0.04 0.97£0.12 0.44+0.07 74.455 < 0.001

2.8 LncRNA NNT-AS1 i 4 miR-582-5p/NCKAPI
%+ Hippo-YAP/TAZ 45 5 i@ #6937  Western blot %%
IR, sh-NNT-AS1+inh-582-5p ZH 4l NCKAPI,
YAP, TAZ & 1 3% ik JK FE {H % sh-NNT-AS1 41 H]
WIE, ZRASI¥E L (=17.575, 11.649,
13.048, ¥J P < 0.001) . sh-NNT-ASI+inh-582-
5p+si-NCKAP1 ZH A A 3R 8 1 208 B ) 458
sh-NNT-AS1+inh-582-5p 41 it H [k, 2R A5
27 Y (=17.173, 13.925, 13.663, ¥ P < 0.001 ) ,
UL 7 Fnge 7. S5 FRH], LncRNA NNT-AS1
P Hippo-YAP/TAZ {5538 fif & % 4 HI AT g J2: 38
7 miR-582-5p/NCKAP1 43 TRl s
3 itig

i&iﬂ%ﬂﬁ'ﬁ%iﬁfﬁﬂiﬁiz . B,

I RAZ A Bk A R R AR A, 8 U
2 mo B HE DN HOR A R, R 22 BF 5T

KW, ARGMAS RNA 5 R 9 K 8 K R SC AR YT,
HErP LncRNA AT 2540109 E 1 5688 RO A B AR
M 2555, PR SR, SR i
B B T I 1y FUE B L e 1 R

PR IR E I LncRNA £, U1 LncRNA MORT,
LncRNA CCAT1, LncRNA-RMRP!"*'™ 4 144 18 5
1B e e A P Y B g . SRR L 1R8-SR AR AN
F, LncRNA NNT-AS1 248 A LAY LncRNA,
BLEFEAE /NI g UL e R A U e S
P L IR SE AR 6, SRTT LncRNA NNT-ASI
PN AR A FAILEI E wo e AN, R AR5
LT ARSI S BRI T A B s vh i kB
ML

LR

o
cé»‘”

L

5 PE’ ﬂ,

R é{\@‘ ™
NCKAP! E
w (= --—]

7  Western blot #&ill Hippo-YAP/TAZ 15 518 &
XEERFKIE
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% 7 LncRNANNT-ASI, miR-582-5p, NCKAPI {EF Xt Hippo-YAP/TAZ (52 @B EAEEQRENIHM (x5, n=3)

sh-NNT-AS1+inh-582-5p+si-

el sh-NNT-AS1 4 sh-NNT-AS1+inh-582-5p NCKAP1 41 Fi P
NCKAPI 0.13+0.04 144£0.15 0.16+0.03 201.324 < 0.001

YAP 0.42£0.07 129£0.11 0.25+0.09 111.598 < 0.001

TAZ 0.35+0.05 1.41£0.16 0.30 £ 0.04 119.101 < 0.001

AHI G & B Jes S UM A IncRNA NNT-
AS1 ¥R E A, U T24 g rh ik i A
KPS & P LncRNA NNT-AS1 /& 2635 Tl . e
JRE DA S IR S, ARk T IR A A R R i 1020,
AW IR K IR, 0 LncRNA NNT-AS1 F ik GEME
P e AN M s . SRR SR, FFAm G
TAIf TP, ZEVAFEMLE] L, LncRNA & 15 i 43
ST, SEAPETZIY miRNA, 1 miRNA 5 HH AL
(43 AEBHIRE DA A, T ) 5 DR 1 2 1 o o e
X} LncRNA NNT-AS1 [ Z REHL | AF 58 & B, Hoal
i I 7% miR-142-5p/SOX4 73 ¥4l 41 5 1 8 fiz 41 i
B 5 58 . 3T % 5 LncRNA NNT-AS1 4 #% miR-
3666/E2F2 12 5 1 fififig 40 Mo (kA K B AR
5 30 3 Kk 2 T B AR ST & B, miR-582-5p Ky
LncRNA NNT-AS1 AJ#EEP] , NCKAP1 2 miR-582-
5p By HBEE A, LncRNA NNT-AS1 A] ] #% miR-582-
Sp/NCKAP1 %l ke 300 il % 1o g 400 B 1oy B4 3 . 3B 8
1278 RSB e T4 1 . ZHONG 45 Y i 5 W
NCKAP!1 3 i 5 A e v Rb1/p53 rY i AL ml ek
HRFEWUG, WK . CHEN 4 P g 80,
PR B 2 R Y NCK AP ik R 1 m] 00 4 i A=
K, BREENHSEYREY . A RER, 1§
% LncRNANNT-AS1/miR-582-5p/NCKAPI i fig %
SR 155 e g 0 A A= W) 2417, LncRNA NNT-AS|
H1 NCKAP1 A3 2 A s B 2R 1 i AR )

Hippo-YAP/TAZ J&— sy fr- sy 4 ml 4170 1t 4
AR IE TS, EERFTOIE S A I (R 28 |
R AL ARIE I 25 . IR fa i ki K iR+
20t TR ST P A AR . 40 QIAO 4 P
W, FLAE T YY1 B0 9 LINC00673 1] fiE
3 11 E 45 miR-515-5p/MARKA4 1, 417 Hippo 155
W, KRIEBURIIAE. WANG %5 PV fiFgr R, Gk
&, 7] 1% 5 LncRNA GHET1 % ik, 5 %{ Hippo/YAP
{550 ok FEHS , {2 3E TNBC (R S 1k
J. LIN % ¥ g5y ], LINC00857 i i 5 miR-
486-5p T MELE A VETT YAPL 263k, (e dE T U0
N OB B A M 3658 . 3RS ZHU %5 PO RS K R,
miR-582-5p & Al # [] JE /)N 40 Jfd fili i Hippo-YAP/
TAZ {55 i 0 Mg S i A - s LncRNA
NNT-AS1 J2& 75 GE % 5 45 miR-582-5p/NCKAP1 %,
5% Hippo-YAP/TAZ {55 il %, #E1 & ¥ 4F 7

NEAEIZSE R, ARBEFIRFT R I, M LncRNA
NNT-AS1 #ikJ5 NCKAP1 & Hippo-YAP/TAZ {55
i OCHE R 1968 T, LncRNA NNT-AS1 H&ik

AT 38 1 7 7 miR-582-5p/NCKAP1 4 8 #4 1% Hippo-

YAP/TAZ {5538 8%, 2 5BE e & A k. SR

iR A R AL S 2% HLZA , ARBFTE AR FRTE 14

SR, LncRNA NNT-AST ) F4E FH AL

B R A SR — RS
ZE LRI, BEMERE T LncRNA NNT-AS1 #5315

A RE 3 3o 445 miR-582-5p/NCKAP1 4 74, M4 i%

Hippo-YAP/TAZ {5 53l %, #1255 Ja45 15 e 1)

SR
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