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Up regulation of miR-184 inhibitsthe proliferation,invasion and migration of blad-

der cancer cells by targeting AGO2 via AKT/mTOR signaling pathway
WANG Yang',HU Yue-shi', LI Ming-lin' , LT Zheng' ,LLIU Lei' ,GU Ao-zheng' ,MA Hui-li’
(1. Department of Urology; 2. Department of oncology,Nanyang Central Hospital,Nanyang 473009, China)

ABSTRACT :Objective To investigate the role of mir-184 in the development of bladder cancer. Methods The expression
of miR-184 in bladder cancer and adjacent tissues was detected by qRT-PCR in 87 cases of bladder cancer resected from Jan.
2015 to Jan. 2017 in Nanyang Central Hospital of Henan Province. Predicting the target gene of miR-184 by bioinformatics and
verifying by double luciferase and immunofluorescence. miR-184 overexpression plasmid was transfected into human bladder
cancer cell line T24. MTT, Transwell invasion and wound healing assay were used to detect cell proliferation,invasion and mi-
gration. Western blot was used to detect the expression of AKT/mTOR pathway protein. Results  The relative expression lev-
el of miR-184 in bladder cancer tissues (1.238-0.026) was significantly lower than that in adjacent tissues (2.60140.054),
and the difference was statistically significant (¢t =22.57, P<{0.01),and the expression level was significantly correlated with
TNM stage,lymph node metastasis and histological grade of bladder cancer patients(¢t= —5.61, P<{0.001; t=—2.35,P=
0.011; t=2.171,P=0.033). Bioinformatics prediction and double luciferase reporter gene experiments confirmed that miR-
184 could directly target AGO2 gene 3'-UTR. The results of in vitro experiments showed that the expression of AGO2 mRNA
and protein in T24 cells decreased significantly,the proliferation, migration and invasion ability decreased,and the expression of
p-mTOR and p-AKT protein decreased (P<C0.05).Conclusion miR-184 is low expression in bladder cancer. Up regulation of
mir-184 can inhibit cell proliferation,invasion and migration. The mechanism may be related to the regulation of AKT/mTOR
signaling pathway.
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1.1.2 %X A RPMI-1640 40 M1 8% 5% 5 K i 4
My W A 3 B HyClone 2 w5 #f MR 22 vh £ ¥ W
(phosphate buffer saline, PBS) K i i £l Jitg 78 1k &
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¥ miRNA K H B[ % (miRNA-NC) ¥ [ ) 8 15
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5149 F 3

miR-184 UACGCAUACGAAUCAGUAG
CUACUGAUUCGUAUGCGUA

U6 AGGCAACAAAGUGAGACGU
ACGUCUCACUUUGUUGCCU

AGO2 GGCTGTCCTGGGTTCACACT
GGGTGCTTGTTTATTGCTTCATC

GAPDH GCACCGTCAAGGCTGAGAAC
TGGTGAAGACGCCAGTGGA
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minP | RL RS E U2 S F R S I TR, B B
AR T24 A4 70 20 BIC A BEREFR 2 24 FLAR
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BRI 454 AGO2 JEH 3'-UTR,

4r

P<<0.0001
I
2e0oq00?®
o 3t
X
#®
2, -
r ... ..
& '::o
~ .
g 1t
agum®
0 n=|87 n787
FEFH AR Jih 98 20 2R
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2.4 miR-184 &R X FE KR T24 HAEIEE T
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Mo 4% Yt miR-184 BLl W J5 55 9% 24.48.72 h B ,miR-
184 mimic 2 T24 40 W %R (A B ZF 1T NC 4
(0.498+0. 014 wvs. 0. 691 £0. 049, =23. 728, P =
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184 B 4040 20 1 40 {2 28 B0 H (94, 67 £10. 14) A~ 8%
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2.0r -e-miRNA-NC 150 P<0.01
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&
1.0+ ]
S . w
~ X 50
0.5¢
0 1 1 1 I @ 0 ©
0 24 48 72 (h) miRNA-NC mir-184 mimics
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-mTOR
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iGN RNA 3+, B AT MO T miRNA R A
PRI AR B D 1 748 o A ) ) L o s ] 0 4 B B A 1Y 2%
B F 2R W, miRNAs T2 2 5 B EY
O W o F AN R = LR A 2 o/ B U
R, /N miRNAs (14 5848 B2k 5 # 57 3k 7]
RE 5 22 Fhpe e 2 DI A OC AL 4G R . CALIN 450
AR miRNAs 7] LU 2 e 9 i Fe AR . b
RTINS — Fh AR AL B4 i 48 Mtk 0 8
ML H & 8 A7 miR-15a Fll miR-16-1 3% [ # () Sl 2k 8
RIB T S AU KB miRNA T b 98 40 i 4
B IE R T8 . miR-21 7 i 5 B 40 g b Rk
o IE #8185~ 100 £ . i — 2P 0F5 & 9 miR-21 il
A A T I AR 52 e 20 A 1 5 4 0 b R 20 A A
K B miRNAs 78 A2 ZFh 52 0k i3 v i % i
oA 410 1) i DR i R S PR 0 VR L T RE AR U T R 4 1
JEIE 1 KA

455 9 % B, miR-184 75 9 /b 20 5 Cnon
small cell lung cancer, NSCLC)M® | sk 25 &% i R 40 it
Ji5 (head and neck squamous cell carcinoma,
HNSCCOM g ki 988 (glioma, GBM)M) | 4 (renal
carcinoma, ROM | A\ & N P& (endometrial car-
cinoma, EC)"" 45 Z Ff b 8 1) 52 % &3k . FL7E b 1
AR B AR . WONG 450 i 56 fif
PRS2 7 i PCR G 4 1) 75 S50k 26 i 98 11 BC XS 7Y 1E
WL 156 4> N microRNA [ = 8K -,
S5 R i R HEFRATT 0 18 I % AL miR-184 7E A Y
24 A EH S miRNA . #E— 25 5 52 56 % 3 30 1
5 IR 41 B 9 20 R P miR-184 Ay 2% 38 n BH i [ K 20
P35 20 HACHEA IR 1= 53 4h 98 9 iR
20 JH 95 R I P miR-184 Y 235 /K F- W1 B & T F
NI H TR DI BR 5 & MR S I 3% miR-184 JK -
B AR, 478 miR-184 7E 7 bR 20 i i ey 3k
Hoged 238 nT R AE T SR 41 98 1Y 0 I T R0 G A Ao R
R EURAE . BRSO RGE . 5 55 41 ZUM [ miR-
184 7E ¥ s H Zb i 3R B 2 T iy o L B O i R 4
WY TH 0 TR (P<<0. 05) . 3 i #F miR-184 45 1)
Ve g N F s s ACHN J5 , miR-184 k14 i, 20
JiEL 34 5 L B ¥ JE B RE 4 S O 0 ) 40 i R T (P <
0.05)"", i fe CHEN 5" {) ff 58 % B, miR-184
EANTENBERHAA P HREAW BT IES TEN
HREZH 21, miR-184 HY KKK -5 75 B 58 2 A ik
LR PGS A G, Wi kS S8 KW CDC25A
J& mir-184 75 A 75 N 58 240 g v A9 48 2k X miR-
184 iy FRIKFEAR 20 i CDC25A K6 i Notch {55

A [ AT 1 81 N B PN IS A 1 A KRR B L R
miR-184 A fBJ&— A & A5, AN T8
MBI SR T T iE 12

ST miR-184 75 g 8 S M % 38 S B B I 45
TERE , HLAE IS e d i a2 Wi By T RB AR B e B
FIVEFE . A, Bl 25 1 3 o 0 P R 1 3Rl K e
5 I 9 EB A e B R 2 M) L I g 4 40 5 DR C Y
AP JE X HR AL 40 22 8] 3235 5 8 1) miRNAs Mok £,
117 miR-184 75 i bk A Hh i) 75 I B AH 56 BIL R A UL AH 56
il . MR T miR-184 £ B e 4 80 1 3R ik K
- AHIESE R qPCR 4 A K Ml miR-184 7 f5% e 9 21
21 K JE 57 AL LR R 1E B0 L 45 R R BT, miR-184 7F
o9 4 2 B R A KO AR TR AL 2 R A
Giitp B X (1=122.57,P<<0. 01); A miR-184 4 %}
FRIKF- 5 5 e g B 1) TNIM 431 bk B2 25 5 B I
A RAAAEHBAC, ZFARITFE L (P
=0.05), &~ miR-184 7¢ B e s 24 21 P Ik % 36, OF
HZ25T7HBMREEEER. Hik—2 05 miR-184
T 15 I 26 Hh ) EL R AVE AR ML FR AT L 2 R AR
S EE R TIN miR-184 B $IE 3 PR ) SR FH 99 Ol % i
R HE N S2 56 pEAT 56 E . 45 R R . AGO2 & miR-
184 (8 JE H . B J5 FR AT R BRI R %% g 55 R
miR-184 1 40L #) Al miRNA-NC %% Y 25 % b 98 40 fifd
T24 v, qRT-PCR, Western blot F1 4 5 5 S 6 I
AGO2 mRNA FIE Y RIKKE G5 R R, 5545
miRNA-NC # [, #% ¢ miR-184 Bl ¥ )5 AGO2
mRNA FIZE 1 R8BI (P<<0. 01, & 3), K
HE— BT miR-184 Xt J§ e 48 2= ) 2% ) B 1) 52 i
KM MTT 3858 50 5 RJR 5250 M Transwell {22852
BRI miR-184 3 3¢ 3k J5 X % e 98 40 i () 14 5 | iF
B M ARZERE 1 S5 R E B 7E T24 4 F% Yt miR-184
B J5  miR-184 38 23k 5 & 100 i 5% Mo 96 200 17 344
B ER MR ERE 1, 2R A G L (P<
0.05), B miR-184 n] Gl i ¥ 11] AGO2 {1 3 i
R O R I N 1 B S T N o |
miR-184 F 5 1] FE MK p-AKT K p-mTOR % £ ik
KO T8 AKT, 8 mTOR & 3234 KOF & & 40
WAL 4278 miR-184 W] G 38 2 i 5% b g6 A A v
AGO2 &35, T E AKT/mTOR 5 5 # . &
55185 e g i iE R

25 TR miR-184 7EE A 20 h i ARk, 1
A miR-184 &1k nl 41 il 410 A 1) 1 78 2 22 AT HoAE
FAMLEI AT BE 5 AKT/mTOR {5 53 g A1 5¢ . #2785 miR-
184 Fe s e dn i AL Wy 2 DR rh R A EEAE L AR
% IS8 (10 12 W RTEY T 3 T 1) JEUES B B AR
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