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Abstract: In recent years, great progress has been made in the treatment of bladder cancer, including traditional surgical resection,
chemotherapy and radiotherapy and immunotherapy. However, its potential molecular mechanisms and key pathways remain unclear. With
the progress of sequencing gene technology, long non-coding RNA (IncRNA) has been proved to show the role of oncogenes in a variety
of tumor tissues by different molecular mechanisms. The competing endogenous RNA ( ceRNA) hypothesis is a new mechanism of
interaction between RNAs. As competing for miRNA binding sites with endogenous miRNAs, IncRNA can be regarded as a sponge to

adsorb miRNA | leading to relieve the inhibition of miRNA on its target gene and increase the expression level of target gene. This article

reviews the latest research progress on the involvement of IncRNA as ceRNA in the progression of bladder cancer.
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KR4 % RNA (long non-coding RNAs, IncRNAs ) J2& i
— AR B B R Y 2 el 20 o AR R A0 D
TG RNA K JE 3 200 bp, K/ AT3A 100 kb, 3%
TEIE R A PRI IA , (HAE — L6 oo A5 05 h 3R 3k =1 &
B T IncRNA /b n] 324 R BEIE i BLE TR0 R #4249
AR BB AT AT 5 SN R B A5 55 20K 2 5 R A
Ik, T 1 3558 T 22T, A VR iy iin
SWIRITEE ST o 171y RNA ( microRNAs, miRNAs ) 214K &k 18 ~
25 MEEH R AE SRS RNA, I8 55 S i kA fik g, B e £
R ch AR FGE 2™ miRNA 76 40 M A= 4 & & 9835 7 1k
FEEAF B/E, e 9% 8 4T 530 mRNA #Y 3” = $ X (un-
translated region,3’UTR) Z54& , I B K 1 Fi5, 2011 4E, Sal-
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mena 255 1 Yk B2 H 2% 4 P Y T RNA ( competing endogenous
RNA, ceRNA) R 5, P i 55 4 3 =2 1) miRNA 7 25 T8 14
(microRNA respond element, MRE) £ RNA %% 54 2 [a] 7= 4 38
H, BA miRNA 455675 7 IncRNA, AT 174 miRNA 545
(miRNA sponge ) VE W BT miRNA | i T k miRNA X H 4
FER B RIAE R, R R 1 R 3k KT £ ceRNA #E 42
IR BORBZ B 4 P15 B Bl © 2800 8 AN R 20
R ZHCE HEAEAH CHY IncRNA & MRE, X WAESE T In-
cRNA-miRNA-mRNA 7E 8 5E 9|2 FE 16 . Wang 251 15
B T T AY IncRNA AH5G ceRNA HLHI, Hit IncRNA J98
1R IR SR A (HULC) A2 miR-372 T4, $0 i FL TG 4, i
/0 T % PRKACB R4 o E— 25 (0 525 R B, IncRNA
I3 ceRNA P28 A0 A0 45 15 96 25 98 T 440 JE g 76 9 18 4%
FhREE Ak S BV Y o AR SO SRR R BRI JL R RE A% 1 R
ceRNA TEBEess o A48 4E I IncRNA 7 —£5534

1 gL TR ERA 1( plasmacytoma variant translo-
cation 1,PVT1)

PVT 5 o7 F 50 04 Jih 988 A 6 X3, 8q24.21, & — A~ K
LA 5 (>30 kb) , 2T MYC ZEPRI T U749 57 kb &b, £E4 Fb
FERE R & A A v PVTL S0 5% H A 0t 338 2 0 0 440 9 7~ A9 i
71,9t id 2 5 DNA EHE 4 miRNAs A5 MYC AR 5 1 H
T & 45 98 26 R/ . Li 28N R B PVTI G g i
EGFR J# % 2 5 ' 15 I 40 )8 (4 i J/ s Wang 251 % B PVTI
iR AR /N0 B i v e 228 B Y IncRNA, 25 1 J 40 i 1)
BB TR AR ZE . Shen %V HRGE T PVTL AT L i 14 5
miR-195 J5 2+ X 3 v 4 20 25 11 H3K27me3 DL K i miR-
195 MR AE IOk 2 5 5 3000 40 L (4 %474, H PVT1/miR-
195 % ml LA AL 9897 1 B (8] B Ak (EMT) Sfc i85 9 41 %) 4%
KB 257k

Chen %590 2 B 58 %P1, IncRNA PVTL & ceRNA LJ
PVT1-miR-194-5p-BCLAF1 12 5 T J§5 e 9 1) A Pk afE g, 5K
Y5 KB, PVTL AR Rk KA B s 4l 2 59 55 A 2O L
BT %y 2.28 £%(43/70) (P<0.001) , 31 H miR-194-5p {4
Nf ek KT B AR 2 42.92% (46/70) (P=0.023) . £
JEANIEH PVT1 355 BIH S H A 2409 (P=0.014) il TNM
54 (P<0.001) % YJAH 3¢, miR-194-5p [k 3k 5 4 415 43
2% (P=0.006) F1 TNM 433 (P<0.001) i 2 40 3¢, i 1 1) 4
i RN LRSS PVTL F miR-194-5p (A X} ik
KT AR SEHE . ST, PVTI (T I sl it 28 3 00 11 5
AR BE T 5 esee 20 A WA 22 TRUHT Wnt/ B-catenin {5 556 5 T
miR-194-5p WIHH Sz, 3F 7T 35 43 390 %% % e Fof Jgd 400 g v PV 1
Tifig. PVT1 AR miR-194-5p Y4 , AR AR iF Bel-2 A G ¢ K
F-( BCl2-associated transcription factor, BCLAF1) i3k, #4m
i e 98 200 it %) M P F Y5 S 2 PVTL R A L F 94 miR-194-
5p F ik, IR JS L ceRNA 4K #5114 77 =0 1 BCLAF1 % 3k,
Tian 457 BF 58 % 8L, PVT1 16 B8 B 2040 ] i 13 PVT1-miR-
31-CDKI1 3125 Mg iR MR . X WUk 7 PVTL AT 68

1B ZF miRNA 4855 e it e .
2 INZ{CHERERTEEERE 3 (SNHG3)

SNHG3 & — R 808 i IncRNA , {i F 4L fa {& 1p35.3 I,
SNHG3 AAUAFAE T ANt o, W AF e T A s p 4 4 A4 oh
BF,KEH 4950 bp, CAWFEFE, IncRNA SNHG3 7 i
AN P R Tk, S5 R /N T R e B AR R B VTR 5
WFE o, SNHG3 J2& T 40 fifa Ji 1) it 37 s 9 7. SNHG3
TS B L, R BUG A B A U 5, RS SL 56
ZFEW]  SNHG3 m 0z fft miR-182-5p /5 ceRNA |3 c-Myc )58
I M IR B i 2 M P 14 s i ) . SNHG3 76 40 A%
LI A7 FE AR 40 TR . 40HaA%: (1) DNA FI3&
1k, SNHG3 i@ it 5 ZESTE [R]JR4 158 T 2 (enhancer of zeste
homolog 2,EZH2) %% & 3 P4 5 41 J§i W A (v ( mediator subunit
18, MED18) & [H I 34k, M T 4 B i E R 2 . (2) &5
B SRPR P AR TR, A0 ) 36 R 4 5k, SNHG3 Gl i ff EZH2
S4E3) KLF2 1 p21 BYJ8 s i i KLF2 1 p21 |/ 08K,
M 384 58 7 08 R 98 A e AT R L A R (1) R
miRNA ¥4, SNHG3 {4 miR-151a-3p /i) ceRNA | J Ras
AHICEE M 22a (RAB22 A) (3R 3K, DI B P Jeg 40 il 19 1
BARZ . (2) XERAPRAYAMH] . SNHG3 3 i i B 40
HL BH PR AR 4R R 4A3 (EIF4A3) mRNA 16 59 5 o 5 ge 2 A{
A,

Dai %2 55 ¥ ARAE T IncRNA SNHG3 7 i e 5 41 41
RN I, A qRT-PCR F AR T 70 41 % bt
BAE AR R IE R AL, KB 67.14% (40/70) HfE L 40 In-
cRNA SNHG3 fy5Ri5 B # 1 (P<0.01) , Hiit2: 317 K 3, 78
gl EAR KT 3 em 4 H, IncRNA SNHG3 [k /K- 8.3
W, ARJEH 5 R 41 IncRNA SNHG3 33k /K -8 & w5 F e %
4, UEW IncRNA SNHG3 11 5 3k 5 B () A K e £ &2
IEAHZG . gRT-PCR F K I H 5% IncRNA SNHG3 #1461 fi%
Jot g 4 B N-S5 2B 3 (N-cadherin)) (35 JE 2 15 (vimentin ) [
Fik, WiSR T E-#5 % M £ (E-cadherin) ) % ik, Western
blotting TESE EMT #7259 76 8 U KF- 33k 2RI 45 5, iff—
HAEH] IncRNA SNHG3 X Ji% fif 96 240 i (v 705 1 28 0 A {2 1
FHo 1ML I, IncRNA SNHG3 j@ i GINS2 fi4 3° UTR J¥%1 I
5 miR-515-5p BUA R4S A0 L8 T GINS2 [ 3K, X 1E
ceRNA KA HLHI T SEEAY . £5 1 ik, IncRNA SNHG3 1]
RN B e 16— B 1 12 W TR T

3 KCNQI E&# 5% 1( KCNQI opposite strand/antisense
transcript 1, KCNQIOTI)

KCNQIOTT i T/ BB 7 5 Je (0 1A L & A 26 e (8 44
11p15.5, /& KCNQI 55 10 P35 1 Hb iy JE P~y 19 22 57 T A IX
U AR IK ) 91kb B SR AR, & RNA R A fl I 4% % 9 )™
Py o A SCHRARGHEFR , KCNQTOT A5 4 55 il i o 7o 4k
AR i e 24, L2 4R v i R 4 D £ T 2 ) B4 T
ET c
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Li 4V F ] gRT-PCR 5K % R, 59 33 2L SUM L, i 20
2l KCNQIOT1 1y 3% ik 1 35 b i 1A 41 52 56 v, 43 50l 78
SW780 HHHf AN T24 4t v 44 E KCNQTOT1 3 3 35 I #jl 5k A5
LS5 R AE B, o K3k 9 KCNQIOT1 B W % 42 B B It 46
SW780 4 it 5H iE A% R ZE MY TS, 1T KCNQLOTI Fy
BT S S ] T24 A0 AY 1R A IR SR EG BIE R i R Gk
KCNQIOT1 i A ik 1 4 BRURS M Jed (2B A< I PR B
KCNQIOTI1 () @ Rk (n=15) 5K B A X )5 &k ;H,
KCNQIOT /5 32 35 AR 3¢ 15 1) I8 43 4% (P = 0.005 ) Ak 2
ZEMR(P=0.046) . #E—# W58 £, KCNQIOT1 1] LLE N
miRNA 143456 miR-218-5p I PRI, it ik iy miR-
218-5p ATl i St o 40 M P 38 0 RN 5 B, [R)RHAR t tl
TRIR ST % -3-0-Mff 3L 5% B2 [iF B1 (HS3ST3B) # 1A & miR-
218-5p 1y #8 JE A, IF 5 miR-218-5p 3 35 j £ A0 ¢, B
KCNQIOT1 ] 3 8 7 miR-218-5p/HS3ST3B1 i 7 s Jpe 98 11
P, Wang %512 F 5% % 3L, KCNQIOT Fi57 Bk m] 38 fin 42 40
M T4 H ( Bax Fll cleaved caspase-3/8/9) [ 31k, AR 41 iy
PAT- I 2 (1 (Bel-2) L 40 i1 £ 2 (1 (MMP2 MMP7) 1y
%35, F 003 17 KCNQ10T1-miR-145-5p-PCBP2 il 2 &5 5 1 g
ROBER, XFE— B UERE T KCNQ1OT1 7 i b 98 i Ji it 2
FEER

4 & iF
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MR B, & miRNA 255 67 55 1) RNA #81] L1 5 miRNAs
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