AR I E 22k 37 % 4 20224E 75 J Mod Lab Med, Vol. 37, No. 4, July 2022 1

LncRNA NEAT1/miR-23b-3p/KLF3 Slii$5 4% B du iy
=P F o e ko

WEE LA IO

(1. TP E e A A e 3R, 1 2021505 2. HEMcri P S E BEALIRANEE, ) PRk 541002;
3. L BE 224 B B B RANEE B 7 RE, H1db+H8 442000 )

W E. BYY WA Kk4ERAEHESEH (long non-coding RNAs, LncRNAs) NEAT1/miR-23b-3p/KLF3 A4 45 4
Mg A F R Bra, ik AREEARZAEE (the cancer genome atlas, TCGA ) # ¥ F 44T 25 AL J& 4147
Fo % 5 222 NEAT1, miR-23b-3p o KLF3 Rk K-, it = Fxmestatt, LA hmmint (HT29 waf ) 4
F REextF, FIA A Control 28 (F & xFELL) | NC 41 ( F#H R4 ) A= si-NEATI 28 (NEAT1 F#548 ) . CCKS #
M B-LE LA 3G FE DL, R R AR AR KB dm e A = B BEE OL, Transwell A& &40 fm L6943 25 0L, RIJR 23
M) B-28 20 L0 SEAS M 0L, fE 4R T A starbase 5 T 4k 55 miR-23b-3p Ye@m A ag KB, KA AREAS B4 e 293 (human
embryonic kidney cells 293, HEK293 ) #t 47 % 3% & & B R 45 & B % 3 30 3E, qRT-PCR 42 NC 48, si-NEAT1 4. si-
NEAT 1+miR-23b-3p inhibitor 28 ( 3t %% % si-NEAT1 #= miR-23b-3p inhibitor ) #) miR-23b-3p #= KLF3 #; K -F, % %4
TEMMA L =2 KLF3 B @ kxR, &R 4 HMmaL NEATI[5.29 (4.55,5.95) ], KLF3[4.94 (4.62,524) ] &
KB TRFAL (479 (4.26,5.19) ,4.49 (4.24,480) ], ZFA%itFEL (U=6677, P=0.001; U=28257.5, P < 0.001),
miR-23b-3p &AM T F 4022 [9.99 (9.49,10.6) vs 10.80 (10.62,10.88) 1, £F A%t 5 &L (U=2 906, P=0.004) .
% H B4R P, NEAT] #» KLF3 ik 2 E48% (r=0.26, P < 0.01 ) , miR-23b-3p ## NEAT1, KLF3 2 ¥ 2 i (r
=-0.14, P=0.008; r=-0.17, P=0.001) ., 5B a40k, si-NEAT1 44 25 A i smfindg s, T4, 12205 AAK, A
T, MAAARTLE S B, ZREFHALITFEL (3 P <0.05) . starbase M miR-23b-3p 3z B 4 NEATI #=
KLF3, 3¢k ZB4RA A H 5% 43k 52 miR-23b-3p 5T 4k Z 444 NEAT1 #= KLF3 3°UTR, 5 NC Zi48k, si-NEAT1
20 miR-23b-3p F& iA L, KLF3 # % F=& & /K-F FTi#f; 5 si-NEAT1 41485k, si-NEAT1+miR-23b-3p inhibitor £& miR-
23b-3p k&ix T, KLF3 26 A& g K- L, 4518 NEATI Tl # e HT29 49 12 ¥ 49 miR-23b-3p L8 KLF3 %A ,
Wik AR mAee L, BRfEBF,
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Function of Colorectal Cancer Cells
HU Dao-jun', SHI Wen-jie’, SUN Min’

( 1.Department of Laboratory Medicine, Xinhua Hospital Chongming Branch of Shanghai, Shanghai 202150, China;
2. Department of Breast Surgery, Guilin Municipal Hospital of Traditional Chinese Medicine, Guangxi Guilin 541000,
China; 3. Department of General Surgery, Tathe Hospital, Affiliated Hospital of Hubet University of Medicine,
Hubei Shiyan 442000, China )

Abstract: Objective To explore the biological function of long non-coding RNAs ( LncRNAs ) NEAT1/miR-23b-3p/KLF3
regulatory axis in colorectal cancer. Methods The expression levels of NEAT1, miR-23b-3p and KLF3 in colorectal cancer
tissues and adjacent tissues were analyzed by TCGA ( the cancer genome atlas ) database, and the correlations between the three
molecular were calculated. HT29 cells were treated as the experimental object, which was divided into control group (blank
control group), NC group (empty vector group) and si-NEAT1 group (NEAT1 interference group). CCK8 was used to detect cell

proliferation, cell apoptosis and cell cycle were detected by flow cytometry, cell invasion was detected by Transwell, and cell
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migration was detected by wound-healing assay in each group. The online tool starbase etc. were used to predict the target genes
of miR-23b-3p, and dual luciferase reporter gene assay was used to verify the target genes of miR-23b-3p by HEK293 (human
embryonic kidney 293 cells). The transcript levels of miR-23b-3p and KLF3 in NC group, si-NEAT1 group and si-NEAT1+miR-
23b-3p inhibitor group (co-transfected with si-NEAT1 and miR-23b-3p inhibitor) were detected by qRT-PCR, and KLF3 protein
levels were detected by western blotting. Results NEAT1[5.29 (4.55,5.95) ] and KLF3 [4.94 ( 4.62,5.24 ) ]levels were
higher in colorectal cancer than in paracancerous tissues[4.79 (4.26,5.19) , 4.49 (4.24,4.80) ], the difference was statistically
significant ( U=6 677, P=0.001; U=28 257.5, P < 0.001), and miR-23b-3p levels were lower in colorectal cancer than in
paracancerous tissues [ 9.99 (9.49,10.6) vs 10.80 ( 10.62,10.88 ) ], the difference was statistically significant ( U=2 906,
P=0.004) , respectively. A positive correlation exists between NEAT1 and KLF3 expression levels (r=0.26, P<0.01), and
expression of miR-23b-3p was inversely correlated with NEAT1 and KLF3 (r =-0.14, P=0.008;  =-0.17, P=0.001). Compared
with control group, the ability of proliferation, migration and invasion was reduced, apoptosis increased, and cells were blocked
in S phase in si-NEAT1 group for colorectal cancer cells, which were statistically significant (all £<0.05). The starbase, etc.
predicted that the miR-23b-3p target genes were NEAT1 and KLF3. Dual luciferase reporter gene assay also confirmed that
miR-23b-3p could bind NEAT1 and KLF3 3 'UTR. In the si-NEAT1 group, the expression of miR-23b-3p was up-regulated,
while the KLF3 transcript and protein levels were down-regulated through comparison with a NC group (all £<0.05). In the si-
NEAT1+miR-23b-3p inhibitor group, the expression of miR-23b-3p was down-regulation, KLF3 transcript and protein levels
were up-regulated through comparison with a si-NEAT1 group (all P<0.05). Conclusion NEAT1 can up-regulate the expression
of KLF3 and enhance the proliferation, invasion, and migration of colorectal cancer cells by directly targeting miR-23b-3p in
HT29 cells.
Keywords: colorectal cancer; long non-coding RNA; competitive endogenous RNA; cell proliferation; cell migration

45 H W (colorectal cancer, CRC) J&=— i % PR ) SR RS 7L
PERMIRE , AR AISE TR R BT, I 1 MR5EFE
TEAERZ WO R I RIS 2L PR, R R 45 B L1 AR % HT29 (N4 B kk )

Ja A2 0 R R LRI 7, BT A B A A7
[ RN 305 o e e JE B . KB %R (long
non-coding RNAs, LncRNAs) K 200 1~
TR L A, A SUCA A BRI 25 14 5 i T g
B4 3@t 5 DNA, RNA 8B RN EEHAS S
ZRhEUEE FE AR & T, LncRNAs il 1 520
JERERI DI RERRAE ( FLAnASZ 4 B34 . ke 2 i
T VI BTG A ) , s B (4 ) Mhid T
PEAS [ 18 3 428 11 49 35 PR ol g 4o ) A1 1 7
7 eSS T, LncRNAs i il it £ a7
A s A AR S 4 A &
RIS B VA5 M SALMENA % ©1 52011 4542
H5E G N TR PEAZ BERZ R ( competitive endogenous
RNA, ceRNA) ¥, TAH IncRNA, mRNA &% H
flifY) RNA 43, AIRMER RIK mRNA “Ug4H7

38 1 H [F] A9 miRNA S ) JC 4 (microRNA response
elements, MREs) 5 miRNA %% & M 17 5 i) miRNA
FEFEFEVTE . AW B R, LncRNA NEAT1 7E
g Hm A M R had ik, S5 .

TR, WTAE U FRA T A B s T R T
1] LncRNA NEAT1/miR23b-3p/KLF3 43145 4h mf
e T ceRNA 25 85 45 H i &tk . AHF9T i
L) HT29 A0AE R SLge Xt 4, w120 Bk iZ o7 il e
g H g I FER B AR RS, DAY 25 E

HEK293 ( \JIRJIG'E 293 40, F T AL g )
W 9 R B b A0 A

12 MEL5XA McCoy’s 5A SEAEFRM (LI
A, 175 KGM4892S ) 3 CCK-8 vk 4fl ifd 44 5 6
MR & (I, 175 KGA317) 5 Annexin
V-APC/7-AAD apoptosis kit Cell Cycle Staining Kit
(ERBHED ) ;5 Trizol if5] (FEAHZE ) 5 qRT-PCR
) CLEAr TR ) 5 WU 3R 4R 5 25 PR ARG ) 3
A & ( 3 [ Promega /A 7] ) ; KLF3 #T & (Cell
Signaling Technology 2 1) ), — 47T IgG( LAt HEAE N F] ),
1.3 &

1.3.1 AWU1E B2 154 T H starbase (http:/
starbase.sysu.edu.cn/index.php) il il miRNA FI Inc
RNA Z A EAERFR . FHZ L T H (PITA,
RNA22, miRmap, microT, miRanda, PicTar #l
TargetScan ) Tl miRNA-mRNA Z [A]i HAER R .
i &1 NEAT1/miR-23b-3p/KLEF3 3 4 > #F 5%
X5 e FE 41K (the cancer genome atlas,
TCGA ) $i 7273t NEAT, miR-23b-3p, KLF3 7E4%
B L R S A A i R IR KA SOHAR DG -
132 dfEss s 5 HT29 4134 & T & 10g/
dl fi5 4 1L 75 1) McCoy’s SA $5 323, 37°C Al Sml/dl
CO, i R AP i 3%, 925093 Control 2, NC 21
M si-NEAT1 21 ( BCTHURCR I dr i) —41) o e deni
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24h, oK RIFAA0ET T 6 FLAR L, 2 %% B
25 5% 10°/ L, FEAMEIAE] 70% ~ 90% flA i, 44
Lipofectamine 2000 %% 4455 Ui B 5% HT29 4 itk
1T g%

1.3.3  CCKS H il 41 ffL a7 1 P - K 2 L i 24
AL, EEMIIEL, Hm 96 FLARIA 100 w1 4 il
B (2970004 /4L ) 5 5557 24h JE A EE
FHIMA 10 w1 CCKS k7], B TR FFATIE 2h,
450nm P, EEARAY (Jbms—AYRE, BlS
TD4A ) Kl LA AR

1.3.4 AR AR T JH%E HT29 4
He & H 1x10° 4> /ml, il Iml PBS 1 500 r/min %
L3 min, e . HL 300w ¥ Y 1 x Binding
Buffer FE:40AE, #45MA 3 w1 Annexin V-APC il
S5pul7-AAD. BWdRA)E, ZREDEIEE 10 min,
P A I 200 w1 TR 1 x Binding Buffer,
TRAT AR

1.3.5 9 2 40 it ARG 0 40 At ) 100 oK 40 i R TR
1 500 t/min & .0> 3 min, 3% [, A 1ml PBS,
1 500 r/min &.03% 3, Jil 1 ml DNA Staining solu-
tion 1 10 w1 Permeabilization solution, i JE ¥ ¥
5 ~ 10si%5), ZiREOCHE A 30min, =40 ML
Kl ( NovoCyte 2060R, Hi N ERAEWIAF] ) -
1.3.6  Transwell &40 MR ZERE ST . Y )a 4N
THALICEE, 1500 r/min B5.0> 10min, 4ok 50 &
1x10°/ml, F 2 A 100 w1 JC I A4 40 i B,
T ({R28/0VF) A 500 w1 10g/dl G4 ifiL i B3 37
Wi, BEIGHTA 37 C& smldl CO, HIR;FRAEh i 3%
24 h, BUB/NE, PBSIEK 3 K. Eil T, /NEL
TE 95% L BE T [# 72 5 min; 0.5g/dl 45 i L {4 10
min, PBS 50k, FARAE 2RI /= ERE )2 4n i,
T AR R

1.3.7 VR SIS A MRS RE T - F A MLl p
BREIRE] 90% LA I JE AT RIZR, 200 w1 A3k
TERALEA TR, s hiEFREE, PBS L3 IR,
BTG LI 35 37 3 5 4 AL RIR A R o K 20 B i A 8%
FEAA, 24h 5 PR G ALRIRFA I,

1.3.8 FEFARENCHEAN KLF3 FE AR #EL:
21 e 2L A 2 LA A A, 4°C 12 000r/min 25
L 10min J5 ( B4R 6.26em ) , FRAGE RS,
K 28 B I i A SR B . BBURE VAR FR Y 2
HIFIA EREZZ v, IRAS , Bh/KI A 3min,
i 725, R 10g/dl SDS-PAGE B #4746 1
ITES, HUKSEH 80V, REIREN W HE A 43 B I vl
120V, MK 1 ~ 2 h, TEUKIETIATHEE, FEH5RH
T A 300mA, A A 60 min, #4 JEJ5 A Bk
BROPESE 1 ~ 2 min, BRI A S P E R

P 60 min, —#0 (1:1 000) 4°Cit, —HiEh
FIFE 2 ~ 3h, WRKEIEAFRL,

1.3.9 7t it PCR il 45 /3 4L 3Rk . TRIzol
PRI ALE RNA, AN B LRI RNA 1Y
afi B RN v . 3E ) 30§ Sk G il cDNA, LA ¢cDNA
JHiHR, UL GAPDH 5% U6 NN 2, AEASHEH Y1
WE 3N AL, RN &AM 95°C 128 1 10min;
95 CAF 4 10s, 56 CiR Kk 30s, 72 °C %A 30s, Ht
1140 NG R, A SR 9 6 PCRAY I 43 #F (SYBR
Green 76 RH% ) o LncRNA NEAT! IE 6] 5|9 7
4. 5°-GTTTGCCTGCCTTCTTGTG-3, K [1) 5|4
J¥%1): 5>-TACCCTCCCAGCGTTTAGC-3% miR-23b-
3p IE [ 51 ¥ F 4. 5°-CGATCACATTGCCAGGGA
T3, KIas5I¥Fs. 5-AGTGCAGGGTCCGAGG
TATT-3’; KLF3 IEM5I¥)F%]: 5-GAGGCGATCG
CCATGCTCATGTTTGACCCAGTTC-3", JZIa1 5%
J¥31: 5°-GCGACGCGTTCAGACTAGCATGTGGCG
TTTC-3’; GAPDH 1iE [ 5| ¥ ¥ %1]: 5-TGACTTC
AACAGCGACACCCA-3’, In5|#F%]. 5-CAC
CCTGTTGCTGTAGCCAAA-3’; U6 iE[i]5 | HF51 .
5’-CTCGCTTCGGCAGCACA-3" , 5| ¥Fs.
5’ - AACGCTTCACGAATTTGCGT-3", HEHAHXT
KELL27ACY (AA C= A CHRES - A CrXTIR)
e R

1310 RS GER B A5 5L DRI« 8 5 A Tl 1)
miR-23b-3p 37 5 3°-UTR [OBEFLE Y (wt ) B8
(mut INEAT1, KLF3 J£ A 52 #] pGL3 24 Promega
INEVRAE, 1) o Ff#FH Lipofectamine 2000
Fy (9 284K 5 mimics miR-23b-3p 4% 4« HEK293
YL, RS 3K FU 48 h G, RAEOCEREK
M5 & (Promega ) H T Mo R G

1.4 %it5 5% RH GraphPad Prism 8.0 it
TG . W 2 IER 0, RS FR~HY
B+ biifE2E (X xs) Fome WEHERIEIESMA,
KA (PUSEL) [M (Pys, Prs)] Fne PHEH
Z ) A2 i FOE L AR i S R AR ¢ K 56 5 Mann-
Whitney U i3, 2412 8] 50 i R
RN, A SR LSD-r k3%, A
JKHE «=0.05, LI P < 0.05 HEFHAGHE XL,
AW B2 R R B sl fe 2 T2 5E 0.

2 H#HR

2.1 4 AR g 5 2% NEAT 1, miR-23b-3p,
KLF3 ) & ik B = F M Hi LK 1, TCGA
Bl 2y Hr A5 0, NEAT1 Ml KLF3 7645 1 i 41
AUh Ik R TR 54140, miR-23b-3p 7E5 4141
PR RIMME TS, 2R HAZRIMFEX (3
P<0.05) , Hr', NEATI 5 KLF3 £ 5 2 B % iE
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#H 5 (7=0.26, P<0.01 ) , miR-23b-3p 5 NEATI,
KLF3 ik it 34 5 2 740 3¢ (r =-0.14, P=0.008;
r=-0.17, P=0.001) .
* 1 HEFEAR/MESZSHL NEATI, miR-23b-3p,
KLF3 fy3Rix

eI TR
il P
n M(Pys,Ps) n M(P55,P55)
NEATT 41  479(4.36,5.19) 480 529(4.55,595) 6677 0.001
miR-23b-3p 8 10.80(10.62,10.88) 457 9.96(049,106) 2906  0.004

KLF3 349  4494.24,480) 290 4.944.62,524) 282575 <0.001
1: NEAT1 Fl KLF3 ik AR log2(FPKM+1);  miR-23b-
3p FIK LAY log2(RPM+1).

=

Control/ R1 NC /R1

2.2 F# NEATI & iA (siNEAT1 41 ) F HT29 4m
fa¥gsh, AT, wmicH. TBRzEGHw L
% 2. si-NEAT1 4 1) 8 12 & i 3% = T Control 2

(P<0.05) , W 1A1&A2. siNEATI1 41 GO/G1
A e B /b X B2 (P<0.001) , DLIR 1B1
&B2. siNEAT1 41 S 1 4il ffg Lb 9] {2 2% = T Control
ZH( P<0.001 ), siNEAT 1 41 411 Jitd B {8 A s BELAHE 7 S 3 o
sINEAT1 41 %17 72 i€ 71 B . {IX F Control £ Fl NC
2H (1=8.33, 6.54, ¥}J P<0.01) , siNEAT1 #H (1) 4 54
fit 1 AL T Control LI NC 4 (£=5.17, 2.92, ¥
P<0.01) , siNEAT1 4R HE )1 AKX T Control
4H (U=0, P<0.01).

SiNEATI /R1

gg Q21 Q22 zE Q21 Q2-2 :g Q2-1 Q2-2 A2
022% 105% 330% 1.14% 0.93% 1891% 30
i i ) S
. . . g
2 2 2 © 20
T I T =
3 3
(2]
g?a £ T K
3 10
o o o ]
& & ] o
<
Q23 Q24 Q23 Q24 Q23 Q24 0
95.60% 3.04% - [B73% 583% - 7o . 9.15%
T1012 102 103 104 105 108 1088 T1012 102 108 104 108 106 1068 T2 102 108 10* 108 108 1088
Annexin-V APC-H Annexin-V APC-H Annexin-V APC-H
B1 _ Control /P3/P2 _ NC /P3/P2 o Si-NEATI /P3/P2 B2
- 1 G2 8 1 G2 ® 1 G2
- 8750 RS- 446 g 526 80 =3 Control
it : i hy - = N
3 feicste 3‘3%,972 oty 3152,372 g ;re:nséiﬁ?&w E\i 60 =3 si-NEAT
Mean G2: 651,519 Mean G2: 925,914 Mean G2: 952,815
I G2/G1:1.93 8 G2G1:1.92 _ G2/61:1.93 g
2 e CVG1:4.17% z CV G1:4.48% Eg CVG1:331%
% © CV G2: 3.69% 8 oV G2:237% 3= fx.féugg“’f‘o M 8 40
e |0, me, | mie | E
3 & & o
G 20
0 o
%o 02 04 06 08 1 %o 02 04 0 02 04 06 08 1 ® e’bé
bLA 106y LA 1106y PHA (106)
TE: AL&A2: si-NEAT1 X HT29 4UMUT- A5 0; B1&B2: si-NEAT1 Xt HT29 AU AGRm ; * (U3 50 RLIAILL P<0.05, AR41505
3
1 siNEAT1 Xt HT29 40 = #0 E #8054 0
®2 sINEAT1 Xf HT29 ZEffR28. IE3EFNTB MM
25 Control 41 NC 4l SINEAT1 41 F P
RBMHEL 75+9 6710 23+6 54.12 <0.001
RNIHETE A 100.00 £ 5.02 90.64 £4.36 80.34 +4.27 2324 <0.01
MRTRAR (pmh) 3.06+0.40 1.56 + 0.66 131+ 1.16 2143 <0.001

2.3 miR236-3p # £ ¥ S8y FAM fe i LA 2,
1E 2% 1. H. STARBASE %5 il lll miR-23b-3p 1] [A] i
5 NEAT1 #1 KLF3 3°UTR & #p fi % ( & 2A) .
WS B FE 5280 R, 46 A wt-NEAT1 5
wt-KLF3 J7 %1 1) 2% /& 5 mimics miR-23b-3p 553y
HEK293 4l J5, %€ 6 2 Mg i 1 35 B I T 4
A mut-NEAT1 8% mut-KLF3 51| f4 2 /& 5 mimics
miR-23b-3p 54 Y« HEK293T 4 Ml)5, 7% R G
PR W A4k, B3UE T NEAT1 #1 KLF3 5 miR-
23b-3p AL ZE S (B 2B~E) .

R

2.4 NEATI i it miR-23b-3p *F KLF3 % ik % % &
UL 3, 5 NC 4, siNEAT1 41 1% miR-23b-3p
FikEE FIH (2024033 vs 1.05+0.11) , KLF3
B 5 (036 +0.16 vs 1.00 +0.09) Fl1 4 4 (0.56 + 0.08
vs 1.12£0.19 ) RILRE TR, ZR¥UASITHEE
X (t=4.840 6, 6.038 5, 1.704 9, ¥ P<0.05) . 15 si-
NEAT1 #H #H [, si-NEAT1+miR-23b-3p inhibitor £
miR-23b-3p % 35 T 1 (1.23 £ 0.15 vs 2.02 + 0.33),

KLF3 #3% (1.18 £ 0.16 vs 0.36 + 0.16) A1 (1.14 =

0.12 vs 0.56 = 0.08) /KF L3R, ZRIA5IHE X



FACK IR R Ao 3785 H4W 202247 A

J Mod Lab Med, Vol. 37, No. 4, July 2022 5

(£=3.7748, 6.276 8, 6.9656, ¥J P<0.05) .

miR-23b-3p 5’ cuuucUUACUAAAGAUGUGAa 3’

|1l [T
KLF3 5 ccauuAGGGACCGUUACACUa 3

Lnc NEAT1 5 cuUGGUUAUUUGUCAAUGUGAg 3'

| [ LI
miR-23b-3p 5' ccAUUAG GGACCGUUACACUa 3'

D

150 - @B mimics-NC

Relative luciferase activity (%)
o

mut-NEAT1

Wt-NEAT1

chr11:65207208-65207232[+]
WE-NEAT1 §'aaaAGUCUCAAGGUGUUAAUGUGAa 3'

miR-23b-3p 3' ccaUUAGGG-——--ACCGUUACACUa 5'

mut-NEAT1 §' aaaAGUCUCAAGGUGUUUUACACUa 3'

chr4:38702488-38702494[+]
wt-KLF3  5' cuuucUUACUAAAGAUGUGAa 3'

L L L L
miR-23b-3p 3' ccauuAGGGACCGUUACACUa 5'

mut-KLF3 5' cuuucUUACUAAAGUACACUa 3'

150 1 @ mimics-NC
B8 mimics-miR-23b-3p

Relative luciferase activity (%)

mut-KLF3 wt-KLF3

A: TEZR T H starbase 25 7l Il miRNA - 23b - 3p 558 5L [l NEAT1 I KLF3 JE R ¥ 91 19 5 & ; B&C: NEAT1 5 miR-23b-3p P}z KLF3 5
miR-23b-3p 454 (1 s IEF L T HI AL FS); D&E: i A mut-NEAT1 5 mut-KLF3 J¥31 (2% /A5 mimics miR-23b-3p H:F54L HEK-293 4H)f)5 ,

POCRMREM A, 1 * P<0.05, B4R FHEE 31K,

B 2 miR-23b-3p & 7EHE s AT FA 26 iE

>
C
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| | - 14 k i
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E E i
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&
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5 os
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pactin] (PPN
F 01
" e 0

O & 2 o S $
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AHT29 Al 44 NC, si-NEAT!1 5§ si-NEAT1+miR-23b-3p inhibitor i miR-23b-3p #5¢/KF-; B KLF3 $;5%/KF-; C~D. KLF3 Z&[1/K P-4

fb. 7. * P<0.05, FRHASCIGER 3 K.

B 3 NEATI i#@id miR-23b-3p Xt KLF3 FRikaI50m

3 iTig

NEAT1 C 8 uF SCEZL IR . Hom . Milides . 45
Bl NS . RO S R R BURIER,
H 25 i WG A KA 56 U, LR AR N B)
YISZIRUESE, NEAT1 JUERBEA SRR A K It
BT R X T 25 AR AR Y B S
i, R NEAT1 JE PN 3R 3K g 3H 0 845 miR-770-5p/
PARP % &t 2 310 il M 401 A it 245 P8 ', NEAT1 38 1]
i1 WNT/ B -catenin {55538 {2 1 0 P J2 Jo 90 441 i
3t A0 g 2 U ARWFSY R W, NEAT1 7245
g b ek B, 3 H NEAT1 /E Sk 8o JE IR 4 3
YAIEGY . TR . RZEFIRI AN T, ROEER
il S IGIE SEAEAR AN S B e, miR-23b-3p 4>
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