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Overexpression of miR-101-3p inhibits the proliferation and migration of bladder

cancer cells by down-regulating the expression of TOP2A gene
LI Zhi, WEI Zhong-qing, WU Shuo,GAO Jie, WANG Zhen-zhong
(Department of Urology.Second Affilaited Hospital of Nanjing Medical University, Nanjing 210000, China)

ABSTRACT: Objective To identify and confirm the upstream miRNA of TOP2A oncogene and to explore its role and pos-
sible mechanism in bladder cancer. Methods The potential miRNAs binding to TOP2A in bladder cancer were predicted with
starBase database,which were further mined with TCGA database. The correlation and survival analysis of all predicted miR-
NAs and target genes were ranked. Double luciferase reporter gene experiment and interference assay were conducted according
to the predicted binding sites to confirm the binding of candidate genes miR-101-3p and TOPZA. The correlation between the
expressions of miR-101-3p and TOPZA was analyzed with qRT-PCR. The mimics and inhibitor of miR-101-3p and their negative
controls were transfected. The changes of cell proliferation and migration were detected with CCKS8, wound healing assay and
Transwell assay. The regulatory role of miR-101-3p/TOP2A signal axis in the malignant phenotype of tumor cells was deter-
mined with cell cotransfection technique and cell function recovery experiment. Results A total of 147 miRNAs were predic-
ted in starBase database. TCGA database showed that miR-101-3p and TOP2A genes had the highest correlation coefficient and
were closely related to the poor prognosis of bladder cancer patients, which were used as candidate genes for follow-up experi-
ments. Double luciferase reporter gene assay and interference assay confirmed their binding ability in bladder cancer,and miR-
101-3p could down-regulate the expression of TOP2A gene. There was a negative correlation between the expression of miR-
101-3p and TOP2ZA genes in clinical tissue specimens. In addition,in vitro experiments showed that miR-101-3p could inhibit the
proliferation and migration of bladder cancer cells. Overexpression of the TOP2A gene could restore the proliferation and mi-
gration of bladder cancer cells. Conclusion  Overexpression of miR-101-3p can down-regulate the expression of TOP2A gene
and inhibit the proliferation and migration of bladder cancer cells.

KEY WORDS: TOP2A; miR-101-3p; bladder cancer; cell proliferation; cell migration

FEE: a ¢ & IIT AR I B0 B TOP2ZA 1 E i miRNA, IF 458 3 78 1% e i o & 45 0 BARAE 0 ST Re ALl . & o
starBase 45 22 F T B0 5% b6 88 v 72 F TOP2A 854 19 miRNAs, 3132 J§ TCGA %04l B 42 48 4F B 4 B0 (19 miRNAs 5 8 5L 7]
A A DG A R AR A7 43 T AT HE T 5 AR e T 194 285 45 A7 o 15 100 ) S X s 3R T ik ik R S 6 R T B S 6 S D DA A% 1E B ] miR-101-
3p il TOP2A B[R 1945 G 18 8L s qRT-PCR JT 4387 97 ik R E 1 R 20 4R K T 2 35 R DG 1 5 38 D 4 i % e B R 7 I Jbt 983 20 ik v 43+ 301
¥ 4% miR-101-3p mimics Fl inhibitor &£ [ BB EXT M, B 5 >R ] CCKS8, 4 iy 2 JR AT 5 92 36 F1 Transwell 5256 I 5 40 A (4 4% 76
KA 78 BE 7 A8 A0 B 5 40 AR 35 Y A R 40 i ) i 9 42 S 50 LA B B miR-101-3p/ TOP2 A {55 il 78 88 41 fik 3 o 25 A0 o 1) 9 45 4
M. &% starBase 4% 2 M K43 147 4~ miRNAs; TCGA (4 2 43 7 .78 , miR-101-3p M TOP2A JEHE A R4, B 5
% IR 9 A O R TIURS AR O A A IS S S e i 2o R R 5 XU ' R T A R R S 6 R T G S I T S A TE B e g i S A e T .
miR-101-3p A LR 98 TOP2A 3 K i 223K 5 i R4 ZUpR A, miR-101-3p il TOP2A JE PR 19 23k B A 7 AH A 5 b Ak, 7R 4F 52 56
7R, miR-101-3p T LA il J5% e 98 400 A6 1% 38 5 A1 3 AL 66 ) 5 3k 383Kk TOP2A SEB, 7T LK 52 s IOk 8 4t b 1) 356 5 MR RS R 7 . 46 4
it F1K miR-101-3p A LR 8 TOP2A 3 PR 3 1K 10 441 FBg ke 93 40 g 348 72 At 4%

KR : TOP2A ; miR-101-3p; [ JHE 64 5 4H A 35 5 ; 40 il i 78

RE NS R737. 14 XERFRERL A DOI:10. 3969/j. issn. 1009-8291. 2020. 08. 014

Wit 5 R MRS v 00 5 AR ) Il L o
2 A 2 WY AIE g B RINAAE i i Ji b 4y 3 50

W5 B H#1 :2020-04-14 &5 B #3:2020-06-12

EAEEE T K F AR B E-mail : weizql @163, com AT, miRNA & —Fl/h RNA, KRR

TEE B 25, BB EIG. 5T 07 1 W IR AMRH B T R . R ..
€£e1i1;8§677539@qq. com 19~22 MR . A I A B & g & A R ae, 78

http://jmurology. xjtu. edu. cn; zgmnwk. cug. top



728

J Mod Urol, Vol. 25 No. 8 Aug. 2020

BUAR P2 0 At X — 28/ RNA AT L i i 45
B R ) SRS O 9 o) R TR A A R AR o S T
B mRNA R ABKFES . KEUFEH 278 . miRNA
FE IR B AR VI BE RS AR 2R DL R O T A
Z 5 MR Z RN DT 208 50 R R Y
SRR A IR BB A2 W, miRNA 1] D& 5
A F55 Jib R %) T LA K T VAN B AR L — R B9 4
SRS . miRNA 7E 2 80 il g 1236 v n] L A A 750
S FhRic - 46 B 8 A E s 45 . TOP2A
EHEEHINF I 2-o, £ 2S5 DNA W&, 5% 5%
DA DNA (40 Fh 4548 . S —Fh S i . wi
WIRF o kB TOP2A Jk IR 7 i Jeg ik i v 4y 3 8098
PRI €0 B0 F5 45 i o 0 90 B L B e g 2 L A
S —Fh A A EUE SE P, TOP2A JE PR Y 2 18 425 HL
— H BRI S T B2 B BB B TOP2A
SR S8 23R W JE R AL, AT 32 AR 15 B2
AR T B A ) 2 S 06 B R S 7 5% I 9 28 U 4 R A 7Y
HPHEAT SEES AR AH OC miRNA 76 B b = 5
TOP2A & H 0 ¥ e LT AP 27 DI e

1 #RE5FE

1.1 HEEARAEE 20 0 B 4 205 A K 48 1
(98 5% 1B H A SUhR A WCEE B 2015 4E % 2018 4 1E M
SBERF R AR5 N R R B 4 52 B DG g ARG 1 AR
B 13 B Ltk 7 B RIS AR R T2 % TR R
AT A 32 AT SO . TR I R 4 4R
A HR = e s BR B B E 4 Ak 4 S DA O g 4 2Bl E
WO AE, ASH ST O R R R B R 2 A B
B RLITA BB MG R E B EES 5K
R

1.2 @ME¥EsFE WM 40 M R (T24, 5637, UM-
UC-3 and BIU-3) 4 3 F 4 37 A+ 4 9 BE 42 24 )
(shanghai, China), T24 21 My & . 5637 4 i & F
BIU-3 40 ffi & ffi J] 1640 % # 3£ (Gibco, USA),
UMUC-3 41 il £ % H 52 DMEM 41 g 5 . 40 i 1% 5%
FEPImA 0% R4 mE M 10 EREERIUER.
20 0 B 75 A8 1R B SR 37 (C 520 CO,

1.3 @B E 4005 Qa8 miR-101-3p
mimic/inhibitor, NC mimic/inhibitor Ll & pcDNA3.
0-TOPZA | 7224 Y\ FIF EE % 1T (Shenyang , Chi-
na) . J5IDEIE AN M &R B 3R & 7006 ~ 80 %6 B JE B AT
S YL HRAE AR S Ul B A Lipofectamine 2000
i) & (Invitrogen, USA) JE17 56 Yy, L J5 48
h i F qRT-PCR il % % Yo 0% 647 5 8250 5%
1.4 qRT-PCR £I& X FHIFMAM, LATRH

RNAiso Plus i 5] & (TaKaRA , Japan) & Bt H th )
SCRNA HEAT 307 SE 4 E. 1 588 S RNA SR H
Super M-MLYV i #% 5% 3205 & (BioTeke, China) #f 7
cDNA (& B4 14, P Y i real-time PCR & & 43
R 2 2 X Power Tag PCR MasterMix iR 7] &
(BioTeke,China), I Jq FRATHG 45 F e JR 2 20 gk ik
A7 3 PR A X o S8 T o B, BT R N S kBN
GAPDH 1 U6 % [, RT-PCR 8| ¥ &%) tn % 1 fF

TR o

%1 qRT-PCR 3|45 5|
2 B FEH(5'-3")
miR-101-3p-F TCCGAAAGTCAATAGTGTC
miR-101-3p-R GTGCAGGGTCCGAGGT
U6-F CTCGCTTCGGCAGCACA
U6-R AACGCTTCACGAATTTGCGT
TOP2A-F CATTGAAGACGCTTCGTTATGG
TOP2A-R CAGAAGAGAGGGCCAGTTGTG
GAPDH-F CTGGGCTACACTGAGCACC
GAPDH-R AAGTGGTCGTTGAGGGCAATG

1.5 CCK-8 238 FRATRH CCK-8 5245 ke I 5E %
ot 966 2 B 3R 3 E RE ) 0 B AR IE L. SE g B R IR
CCK-8 i 7 & (CCK-8, Sigma-Aldrich, USA) [ 7= 5
DL HUEAT . T24 48 &2 UMUC-3 4 R & i
B P B AR L2 3 000 A~ 40 M 322 Fh e 96 fLAR . [A]
B A2l B 5 AR FL. R A0 M i Y s o il B 3R O,
24.48.72 h Jg FEB AL A 10 pL 5 CCK-8 X
JRaksdE IR 2 h LI E RV &4 . e, e /L
£ 450 nm &b i W' BE(E R F 1 40 M i 1 5 e )
T

1.6 XEMEEE AR A S 55 E
Ji% I 96 240 P ) A ) S A% BE D R Ak . 7E 6 fLAR R SR
% I 9 200 L 0 e % A 40 R W S RV Sk ol 5 B 2 A
0 [ B B 36 TG i i A9 2 B 3R R 4k 4k 15 IR AL, i A
242 34585 2 (Sigma-Aldrich, USA) DL 1 40 i 69 43 46
W 1. BT RS W EE IR . 43 S AE 0 A 24 h AE[R]
— o7 B AR RO S A B AT 3 Rk ST Y B R S 4y
ER AT N

1.7 Transwell 3£58& 20 4913 28 68 1 I 2 1 %)
J& Transwell 3258 . B 9, 7F Transwell /NE FEE
% — )2 Matrigel g (BD, USA) . B 5 4 i e 6 20 i
Fie BB AL ZY 20 000 MR AE /D B2 IR A
100 p L M0 I %5 85 77 55, A B 6 /= R 2 A 800
p L BE AT 20 D0 Ji6 A L 1 55 3% Ak L DLS S 40 i ) /)N
ETNZ2ERB. & 24 h W 5R)E, A PBS thik/NE

http://jmurology. xjtu. edu. cn; zgmnwk. cug. top



PR IRAMEM S 2020 4F 8 A4S 25 546 8 ]

729

AN 1 A0 R A 0 22 I T I S A
ff BB 0. 4 Y0 M2, S Y R g LA i . FE BB
TREHLEE B 5 A 8 42 X 80k 47 g 6 40 i Y 8
GEHT .

1.8 WRAREBBESIH RIS TOP2A ¥
Az 0 58 A8 B (W AE I miR-101-3p 45 &7 45 2848 [
DI F TR T A B I g6 40 i, [R) B 2G5 U miR-
101-3p mimics BB 4l . #2244 48 h )5 . 38 & %
P R R HE K 2 48 (Promega, USA) Il & %L K
it (14 P 15

1.9 ZHit=4H4% i H GraphPad Prism 8 {4 i
FTS2 9050 o M . ¢ K 58 T 40 A 7 41 50905 1R) 22 57
P, 2 4UBE Z 1) P SR 3R Oy 2200 . R 2
[0 #H O 43 7 )l FH 19 S Pearson AH G40 #T . 4K
WA RICE R o+ 5. P<<0.05 H 22 3 H 5 it

=
=,
@

Hsa-miR-101-3p vs. TOP2A, 408FE A (5 it Jieh)
Bk K5 starBase v30

= 10

— —
=) —Regression (y=-0.454 4x+10.365 6)
= @ r=-0.274,P-value=1.82¢-08

+ 8L

=

N

Ay

s or

(]

g

L2 4L

TOP2AK L K-+
(=]

-2

1 1 1
10 11 12 13 14 15 16
Hsa-miR-101-3p&iA7K-: log2(RMP+0.01)

2.1 miR-101-3p 2 TOP2A EBEMAZRERNB S5
Pt f i HE X KATKRH starBase %4 & Xt
TOP2A J PR 14 98 76 I8 5 35 R0k A7 100, 75 21 5 A 45
B 7 5V AE H AR miRNAs(E 1A ; b5 A1 38
starBase BUHE 2 W 3l $2 1 () TCGA % g & 12 4 T
RE  7F T A B A5 2 9 miRNAs 4% B TOP2A
BE DI B A M 6 R BCHEATHEY . & 3 miR-101-3p Jk
PR Ak F 45 S o . ELAAOR UL L FE BT AT 203 i) fir g 21 41
1, miR-101-3p 1 TOP2A % K 1Y ¢ 35 AH 6 1 e &
Pearson {115 A 56 R EN-0. 274 (& 1B) 5 [Al i, &
I miR-101-3p 1 bk 98 14 A= A7 WS 647 50 07 - &
P 3E miR-101-3p 11 b bk 98 28 & S 2E A7 30 2
Log-rank<_0. 05 (& 1C), X645 R # /8 miR-101-
3p S JB5 e ) L R A

Hsa-miR-101-3p 76 B i v 1) 8 AR A7 5

— High Log-Rank P=0.041
— Low Low Num=203
+ (High,1) High Num=203
0.75F + (Low,1) Hazard Ratio=0.73

or, . — 1©

0 50 100 150
PEAF I (H)

A i3 F starBase P36 X miRNAs Bl 45 5 B. miR-101-3p S5#IHE K TOP2A ik B A &M C AR 3E TCGA ¥ %  miR-

101-3p 5 JB% W W= HA M etk

B 1 TOP2A FiE=E E miR-101-3p 55 BLiE TS M4 X i

http://jmurology. xjtu. edu

.cn; zgmnwk. cug. top



730

J Mod Urol, Vol. 25 No. 8 Aug. 2020

2.2 miR-101-3p gEis HiE & SHERE TOP2A Bf1
WEBEERPRIE WA mgs R, RO LRLE
TOP2A ) 3' UTR X I 7% 7 #1 miR-101-3p 45 & 11
B CEL 200 s R I FRATITE 1 2 Y 28 Wi i 4 i 9 5
5.3 A g TOP2A KL R 4 BF A 7 D 2 A48 R BE [,
IR I S A A SO R B PE Y miR-101-3p mimics
Al N 85 R Al ML R T24 b, Bl S DU 9Ot R
it P9 ¥ PR LA T PR 3 () 5 G R R I AR R rh Ol
BRI PR DR L 2 A AL i R D R AR A L 3 B
AR X IRAEAESS &G FR (K] 2B) s [ i, AT it

1) T S 6 T — A 0 Y TR 3 3R TR Y A OGP L T R b
A0 M & P 4 ) Y mimics NC Al miR-101-3p
mimics, Jfill & TOP2A K ) R I8 1% &, & B miR-
101-3p mimics 2 40 il 1 i) TOP2A % [H 3R 35 T
(20 B 5 FRATI R I R 40 25 4 1 miR-101-3p
1 2635 B8R 3 A TOP2A #E4T Pearson #H ¢ PE 43 #r
45 e BLAE 9 e g vh miR-101-3p 323K I, [6] B Y
H I FIE KT A AL KR (B 2DE) ; X ik B
15 B e i b, miR-101-3p fE 8 B 4% 45 & 0 Jk
TOP2A H i AR A FRIK .

1.571 mimics NC
= [ miR-101-3p
s
TOP2A Wt 5" -uuUAGCUUUUUAUAAUACUGUc- 3’ E 1.0
<<
11T
miR-101-3p NC 3'-aaGUC-AAUAGUGUCAUGACAu-5' ﬁ 05
&
TOP2A Mut 5" -uuUAGCUUUUUAUAAAUGACAc-3' @
TOP2A-WT TOP2A-MUT
1.5 - 8r 8 r
i)
iy | i3
X w6k ) 6F
®1.0F z ®
= = '
4t =4t
Z & £
S £ iy =
0.5k b= IS
o <2 S 2r
& / / Pé = P<0.001
0 % /// 1 7 % |© 1 |® 0 1 1 1 |®
mimics NC  miR-101-3p mimics R A D 1ok 4 A 1 2 3 4

A:TOP2A #[H 3" UTR K776 Fl miR-101-3p 4% & B 7 5

miR-101-3p A X} ik &

;B: TOP2A 1 miR-101-3p (445 & ] LI il 2¢ 56 28 il 14 3 1

C - 7E JB2 Jbe 982 40 M 28 v 635 miR-101-3p, i & & Bl TOP2 A 3 [ E Ik Ffi 2 T I D M 41 265 A miR-101-3p K IAHK T
S 52 1 4 40 40 E Pearson A 2643 H7 7% TOP2A F1 miR-101-3p 7E B bt ss v B A A 6 56 & (* P<<0. 05, P<<0.01),
B 2 miR-101-3p 2FtEBEE R TOP2A HiAEER

2.3 i miR-101-3p 3% B8 5 HP I B B 22 A9 38 75
MEwEES N TS miR-101-3p 75 B b e b iy 52
BRAE R, FRATTEEAT 4 ML D e S % . 1 26 AE 5% Dk i 4
Jitg 22 P 43 3 5 2 mimics NC 1 miR-101-3p mimics
AT TH L%, R qRT-PCR | 5 miR-101-3p 3
KKOFI S B (B 3A) s IR Y sy 4l e
. CCK-8 SZ55 il i 25 K & B b 4 miR-101-3p 3
IKJE . TR A0 M Y 1 A RE D R BB R R A AL (R
3B); KR AT A 92 E 45 R & B M miR-101-3p
FIBJE . M A0 B T e 0 s B PR R IR A
(B 3C); 1z Transwell 5255 W i 45 2R % 3 1
miR-101-3p ik J5 . MR 4 it i 42 22 AE 77 s B0 0 &
PG OL (B 3D DA S U W . 78 85 I 98 41 i
o, miR-101-3p AT LL40 6 b e 9 30 1k i e . A #41
Jin FE R PR

2.4 miR-101-3p & i i #F TOP2A ik & 5 H i i
PRApE st RAIIER  FAT N 18 IATE B e b miR-
101-3p/ TOP2A {555l % 5% bk 9 40 A A= 9 2 D e 1Y
SR BT T INRE IR A S . AT T A A A e 4
A TE B IV g8 40 i 2% vh 4300 % 4% miR-101-3p NC,miR-
101-3p mimics F1 miR-101-3p mimics + pcDNA3. 0
TOP2A, Jf iz H] CCK-8 5 45 M 2 45 2R & 8 I M
TOP2A LN 5 - il LK S i Jed 40 i 114 4% 5 g
(EAA) s iz FHRDIR @ G 52 5 I 45 2R &k 9 1
TOP2A B K ZRIK , g 4 M () 3 % fig 7 52 FR il 15 Bl
2255 (l 4B) 5 i A Transwell 5255 0 2 45 2R & B I
P4 miR-101-3p 3K J5 . 9 40 Mo 1) 1= 22 68 7t B
PR (B 4C) . Z5 F . miR-101-3p 7 b e 98 41 g o
SR NI TOP2A J A% 3R 3k & 45 40 i o 90 2% 1k
EJE AR .

http://jmurology. xjtu. edu. cn; zgmnwk. cug. top



TGS R AN e s 2020 4 8 A 5 25 &5 8 ]

731

—_ —_
(== W
T 1

=
wn
T

*
*
W% 6 FEAE (450 nm)

UMUC-3
-~ mimics NC
-a miR-101-3p mimics

1 L 1 J ©

@®

_ EAmimics NC 20 T24
o [MmiR-101-3p mimics 0 - mimics NC
;_:_) et - - miR-101-3p mimics
iy Elst
S S
= lal
E X
S = 1.0}
3 i
S R
9 = 0.5F
E
0 1 1 1
Oh 24 h 48 h 72 h
miR-101-3p mimics
Oh 24 h
UMUC-3 \ \ , f
\ | | [ |
\ \ ol L | }
mimics NC miR-101- 3p mimics

e,
v

. s = "'"
,.‘Q’;’-,’?; g\

T

T o
= e ST WL e . ool

S A A

3 e o 5 &, %
.‘.m*‘.‘o -\0%‘ -."
% B St e 'y

Qh\i ( 1.‘

™
- £
‘,}“* a°e
> ~
~
- S S

EAmimic
150  MMMmiR-1

100

50

I LT R B (1)

0
T24

0h 24 h 48 h 72h

EAmimics NC
[MmiR-101-3p mimics

sNC
01-3p mimics

UMUC-3

A Tﬂ%ﬂfnﬁn‘?ﬂ]ﬂﬂ% dr 2 %4 . mimics NC Fl miR-101-3p mimics J5 Il 5% miR-101-3p 357K ;B.C: CCK-8 il 5 41 Jity
BTG PR AL D 40 i R IR A A S5 50 DU A2 A0 MR KR ) 3F A% BE 0 45 2R E: Transwell 525600 5 40 M 9 0] 3 5 fig 7 45 R
(" P<C0.05,"" P<C0.01) (55 @£ {0, X 200),

3 @XRiX miR-

T24 60

®

-8~ mimics NC
E sk -m- miR-101-3p mimics _
E ST e miR-101-3p mimics+ g 40
& pcDNA TOP2A =
=10t o
: 5 20
Zost H
0 1 1 1 ] 0
Oh 24 h 48 h 72 h
15¢ UMUC-3 50
' -e- mimics NC
e -~ miR-101-3p mimics 40
S 1.0 =~ miR-101-3p mimics+ o E
3:?-/ pcDNA TOP2A o “;E 30
@
= i m\ 20F
205 o
= 10

101-3p 40 & 5 Bt s B B B HE SE AN ST B BE

T24

* %k

Oh 24h  48h 72h

A CCK-8 4l i 3 i 52 3 45 24 s B 40 My IR

. T4 © 60
25
r * 1 40
T g
- %/ 7 @ 20
% =}
L 7 L IV/ ] 0
mimics  miR-101-3p miR-101-3p
NC mimics mimics+
pcDNA TOP2A
N UMUC-3 30
* <60
i
*k § 40
Z H”s 20
%
1 % 1 7 1
mimics ~ miR-101-3p miR-101-3p
NC mimics mimics+
pcDNA TOP2A

B4 HFRiE TOP2A R l”'ﬁ

A S 45 B 3 C: Transwell 41 i 3T 5% 52 56 4%

1 1
mimics  miR-101-3p miR-101-3p
NC mimics mimics+
pcDNA TOP2A
UMUC-3

%

*
L 2
ok
I 7
0 L 7! 1

mimics  miR-101-3p miR-101-3p
NC mimics mimics+
pcDNA TOP2A

G (1 P<<0. 05,7 P<<0.01),

EARMMIGEMTEBEEN

http://jmurology. xjtu. edu. cn; zgmnwk. cug. top



732

J Mod Urol, Vol. 25 No. 8 Aug. 2020

3 i it

5 I 8 2 M e DR Bt R R U % SR P SR 2 6 PR
R0 UL OEE g . B RIS 102 A o R R
e T 4 BB R A 3 22 [ ) T X3 97 HIR BN 12 A T
BLS B 1) BT, 458 20 1O RS VA 114 g IO 98 91 00 s 25
XiF I 98 (3R 97 B A TR 2 B B . MR £ G E
F W] miRNAs 764 F ik FE p 2 5 0 s 2 F0 5 58
H . miRNAs 3 o 4 #3193 UTR X 3 iy
T 8] 9 0 5 DR 114 3 TR /KPR
BRI ARSI, KRR,
miRANs & Bl 16 & A= it e b 49 3 E 2 A
e R AR 5T iR A R b miRNA 3 1 7 H
IR AL KT Pz ) I AR T T A B A B A
. g, TOP2A 1 £ B i g vh 47 78 5 % 1Y
B FGRENL I HTTZ S 5 MR G5 R iR R
OB AR W T AR, BN N g — A R B A
PRETI g A, 2R 0s X A s B 2F B 58 )RR & B
TOP2A e g - L FL AR & 8 bl
VE 2 5 Mg ik JEe i T ZEVE TR SE IR . [ R o, 7 B
Wedgz . TOP2A [R)#E 9k A& B FIIE 52 7] LLAE A i35 S B
o R 1) SRR A, S 5 e 40 iR 7 B A RN A B 1)
RET . FRATTAYSCUR U AN 46 E T TOP2A 75 f5% Jb 98
rhE A 43 F AL GIESE miR-101-3p A LA TOP2A
B SE AL 9 R R R A K. BE A AR 5T miR-
101-3p 7] LL 8 5 HDACY. 21 & (1 it 2 Bt il 9%,
PTGS2 . Hi 8| 2 Wi A Ak ¥ & W 27, T,
miR-101-3p & % %& L A] L)L 8 45 wnt/b-catenin {5 5
%, S P oA 20 R U O 5 A e P &
miR-101-3p £ 545 AMPK 38 &1 il g % 4:127 ,
A W B I 45 R R, miR-101-3p #1 TOP2A 3
PRITE 403 {51 % IOk 98 24 20 e LG 450 o 110 38 3k HH DGk
UL AR o I R B 43 B 26 B miR-101-3p Ik & 3k 1) 5% bk
I B B AT miR-101-3p /& 22 3K 1 s e g 2
& HE8 miR-101-3p 76 o i A& op & 3 O B 4
FRATR T A A 52 550k i — 2P 50 E miR-101-3p & 441
FLAAAE 30 3k 240 it 2 e T 450 s 2 5 DR 4 114 i e
AR AL, 358 ) CCK-8, 40 i %) 9K A1 & 5236 A Tr-
answell S50 7 240 f 3 46 70 3T B8 A8 1 (0 A8 4k, 25
RITFE miR-101-3p J& . JB5 I 46 200 M 1 38 58 6e )
MIEB A S35 Z B BRI, X 2 B miR-101-3p £ Z
59 5 s IO A6 0 ) 386 AN SR AL RE ) L R SRR PR
PIAER . BJa - AT TN TOP2A J& miR-101-3p
BRI R W 4y 7 88 4 BT T 40 i 2 g Il &2 8

By o FRATTRI ] 40 A e R A I e 240 L R o )
if pcDNATOP2A #1 miR-101-3p mimics, Jf- 5 §& Jt
miR-101-3p mimics 43 2 #1744 0] kL 48, A B Ol &
TOP2A 3K ik J5 . ol LK 2> miR-101-3p mimics
XF I IO 962 210 i 15 5 R0 3T A% B8 A 400 R OO0 o 400 T R A
I PRI #8352 49 B A, X BB miR-101-3p &
FEAE T B9 3l 2F miR-101-3p/TOP2A {5 5 #li. 5
B FRATT A S K A BT R S T B DG R B miR-
101-3p Z 515 KB U TOP2A MR BN,
It 58 15 J0e 95 40 I %) 38 5 R R BE 7 L S B0
F M i

miR-101-3p 76 % Bt fiE h 5 5 TOPZA B P Y S
WY R Ik, ELAE R DG g 0 Y 4 BE R AT A Bl
FEMEBE AR .

SE 3k

[1] HYUN AH SEO, SOKVISETH MOENG, SEOKMIN SIM, et
al. MicroRNA-based combinatorial cancer therapy:effects of mi-
croRNAs on the efficacy of anti-cancer therapies[ J]. Cells, 2019,
9(1):29.

[2] CHEN Q.ZHANG J,ZHENG T.et al. The role of microRNAs
in the pathogenesis, grading and treatment of hepatic fibrosis in
schistosomiasis[ ] ]. Parasit Vectors,2019,12(1):611.

[3] HANDA H,MURAKAMI Y,ISHIHARA R,et al. The role and
function of microRNA in the pathogenesis of multiple myeloma
[J]. Cancers (Basel),2019,11(11):1738.

[4] ERGUN S,GUNEY S, TEMIZ E,et al. Significance of miR-15a-
5p and CNKSR3 as novel prognostic biomarkers in non-small cell
lung cancer[ J]. Anticancer Agents Med Chem, 2018, 18 (12):
1695-1701.

[5] LIU M,MA T,YANG Y,et al. MiR-1/GOLPH3/Foxol signa-
ling pathway regulates proliferation of bladder cancer[]]. Techn-
ol Cancer Res Treat.2019.18:1533033819886897.

[6] CAI HM,LIN H,CAO WY,et al. Downregulation of miR-519a
predicts poor prognosis and contributes to tumor progression in
gastric cancer[ ] ]. Oncol Res Treat,2020,43(12):19-26.

[7] GROBBELAAR C,FORD AM. The role of microRNA in paedia-
tric acute lymphoblastic leukaemia: challenges for diagnosis and
therapy[J]. ] Oncol,2019,2019:8941471.

[8] NUNCIA-CANTARERO M,MARTINEZ-CANALES S, ANDRES-
PRETEL F,et al. Functional transcriptomic annotation and pro-
tein-protein interaction network analysis identify NEK2, BIRC5,
and TOP2A as potential targets in obese patients with luminal a
breast cancer[ ] |. Breast Cancer Res Treat, 2018, 169 (3):613-
623.

[9] ZHANG R, XU J,ZHAO ], et al. Proliferation and invasion of
colon cancer cells are suppressed by knockdown of TOP2A[]J]. ]
Cell Biochem,2018,119(9) :7256-7263.

[10] LABBE DP, SWEENEY CJ, BROWN M, et al. TOP2A and

http://jmurology. xjtu. edu. cn; zgmnwk. cug. top



PR IRAMEM S 2020 4F 8 A4S 25 546 8 ]

733

EZH2 provide early detection of an aggressive prostate cancer
subgroup[J]. Clin Cancer Res,2017,23(22) :7072-7083.

[11] ZENG S, LIU A, DAI L, et al. Prognostic value of TOP2A in
bladder urothelial carcinoma and potential molecular mechanisms
[J]. BMC Cancer,2019,19(1) :604.

[12] WU P,ZHANG GH,ZHAO ] ,et al. Profiling the urinary micro-
biota in male patients with bladder cancer in China[ J]. Front Cell
Infect Microbiol,2018,8:167.

[137 ROUPRET M. Words of wisdom. Re: finasteride reduces the risk
of bladder cancer in a large prospective screening study[]J]. Eur
Urol,2016,69(3) :537.

[14] MATSUYAMA H, SUZUKI HI. Systems and Synthetic mi-
croRNA biology: from biogenesis to disease pathogenesis[ ]J]. Int
J Mol Sci,2019,21(1):132.

[15] MOHR AM,MOTT JL. Overview of microRNA biology[J]. Se-
min Liver Dis,2015,35(1) :3-11.

[16] AVGERIS M, PANOUTSOPOULOU K, PAPADIMITRIOU
MA, et al. Circulating exosomal miRNAs: clinical significance in
human cancers[ J]. Expert Rev Mol Diagn, 2019,19(11):979-
995.

[17] LIU T.ZHANG HL, YI S, et al, Mutual regulation of MDMd
and TOP2A in cancer cell proliferation[ J]. Mol Oncol, 2019, 13
(5):1047-1058.

[18] MA W,WANG B, ZHANG Y, et al. Prognostic significance of
TOP2A in non-small cell lung cancer revealed by bioinformatic a-
nalysis[ J]. Cancer Cell Int,2019,19:239.

[19] CHEN Q,YU D,ZHAO Y,et al. Screening and identification of

hub genes in pancreatic cancer by integrated bioinformatics anal-

(45 726 T1)

Sk

[1] MATEO J,PORTA N,BIANCHINI D, et al. Olaparib in patients
with metastatic castration-resistant prostate cancer with DNA re-
pair gene aberrations ( TOPARP-B): a multicentre, open-label,
randomised, phase 2 trial[ J]. Lancet Oncol,2020,21(1):162-174.

[2] DIAMOND JR.BORGES VF.ECKHARDT SG, et al. BRCA in
breast cancer:from risk assessment to therapeutic prediction[]].
Drug News Perspect.2009,22(10) :603-608.

[3] QUIGLEY D, ALUMKAL JJ, WYATT AW, et al. Analysis of
circulating cell-free DNA identifies multiclonal heterogeneity of
BRCAZ2 reversion mutations associated with resistance to PARP
Inhibitors[J]. Cancer Discov,2017,7(9):999-1005.

[4] TONG D.GILLICK L, HENDRICKSON FR. The palliation of
symptomatic osseous metastases:final results of the study by the
radiation therapy oncology group[]J]. Cancer, 1982, 50(5); 893-
899.

[5] ASIM M, TARISH F, ZECCHINI HI, et al. Synthetic lethality

http://jmurology. xjtu. edu

ysis[J7.J Cell Biochem.2019.,120(12) : 19496-19508.

[20] DENG JL,XU YH,WANG G. Identification of potential crucial
genes and key pathways in breast cancer using bioinformatic a-
nalysis[ J]. Front Genet,2019,10:695.

[21] ZHONG X, HUANG G, MA Q. et al. Identification of crucial
miRNAs and genes in esophageal squamous cell carcinoma by
miRNA-mRNA integrated analysis[]]. Medicine (Baltimore) .
2019,98(27) :e16269.

[22] ZENG S,LIU A, DAI L, et al. Prognostic value of TOP2A in
bladder urothelial carcinoma and potential molecular mechanisms
[J]. BMC Cancer,2019,19(1) : 604.

[23] SUN H, GUO F, XU L. Downregulation of microRNA-101-3p
participates in systemic lupus erythematosus progression via neg-
atively regulating HDACI[J]. ] Cell Biochem.2020.

[24] WEI Q.LV F,ZHANG H, et al. MicroRNA-101-3p inhibits fi-
broblast-like synoviocyte proliferation and inflammation in rheu-
matoid arthritis by targeting PTGS2 [ J]. Biosci Rep. 2020, 40
(1) :BSR20191136.

[25] SHAO Q,XU J,DENG R,et al. SNHG 6 promotes the progres-
sion of colon and rectal adenocarcinoma via miR-101-3p and
Whnt/beta-catenin signaling pathway [ J ]. BMC Gastroenterol,
2019,19(1):163.

[26] CAO S,LIN L,XIA X.,et al. IncRNA SPRY4-1T1 regulates cell
proliferation and migration by sponging mir-101-3p and regula-
ting ampk expression in gastric cancer [ J]. Mol Ther Nucleic
Acids,2019,17.455-464.

(i W wive

between androgen receptor signalling and the PARP pathway in
prostate cancer[ J]. Nat Commun,2017,8(1):374.

[6] CLARKE N,WIECHNO P, ALEKSEEV B, et al. Olaparib com-
bined with abiraterone in patients with metastatic castration-re-
sistant prostate cancer: a randomised, double-blind, placebo-con-
trolled, phase 2 trial[J]. Lancet Oncol,2018,19(7) ;975-986.

[7] DU J,YANG Q,CHEN XS, et al. Changes in {PSA level could
discriminate tPSA flare-up from tPSA progression in patients with
castration-refractory prostate cancer during the initial phase of do-
cetaxel-based chemotherapy [ J ]. Cancer Chemother Pharmacol,
2013,72(5):1055-1061.

[8] SILVER DA, PELLICER I, FAIR WR, et al. Prostate-specific

[}

membrane antigen expression in normal and malignant human tis-
sues[ J]. Clin Cancer Res,1997,3(1);81-85.

[9] DORFF TB, TSAO-WEI DD,GROSHEN S, et al. Efficacy of ox-

L

aliplatin plus pemetrexed in chemotherapy pretreated metastatic
castration-resistant prostate cancer[ J ]. Clin Genitourin Cancer,
2013,11(4) .416-422.

(i FEEFD

.cn; zgmnwk. cug. top



