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WZE : BH  RRT miR—122F Mex3a F 38 375 5 e 4n I3 78 3245 ARt an IO =09 R A WUR], ik
3B A 5T 3% ST B B A EEAE BRI miR — 122 A2 Mex3a £8 £ ABE IR L 48 18 SVHUC— 1 Fe AR 20 i 2 T24
FaHT1376 P o kak, M £k miR—122 24K K ik Mex3a 09 T24 tafif, il it CCK—8 7% MR R - 3 Anii X,
2 I ARIFAE miR — 122 F2 Mex3a 3B 20 B3 78 T A Ao To09 3mSR A B 52 30 BAE miR — 122 Fr Mex3a 69
Pk A, JEiERGK miR—122 69 248 6 P 33— i Rk Mex3a, 4 40 i038 78 T 45 B A0 PIBK/AkeAE 538 %449 &
1, 58  SVHUC-1 2l miR —122 #8%7 & ik B4 T24 HT1376 2885 (P <0.05) ,Mex3a mRINA AAx & ik F 48
T24.HT1376 28 A& ( P <0.05) , miR—122 mimic 2B miR —122 #8%} % i& B4 mimic NC 283 (P <0.05) , mimic
NC 45 miR —122 mimic 2072 0.24.48.72 h 9 T24 4n BBk AR LER , 28 BomlZ kit e 7 £ 547, 4 R (DR R ad
8] %, 4 2 BB AR A £ (P <0.05) ;@mimic NC #85 miR —122 mimic 2849 @ fBb BEAAA £ 7 (P <0.05) ,
miR —122 mimic 2848 i3 74 4% 722 mimic NC 284476 ; @mimic NC 285 miR —122 mimic 2848 28 % BAE A4S
HAEF (P <0.05) ., mimic NC 28 %] JE A4 F 4 miR —122 mimic 28 % (P <0.05) . mimic NC 28 28 it 8 T F 4%
miR —122 mimic ZB4% (P <0.05) , mimic NC 28 WT—Mex3a 48 47 % i& 4 miR—122 mimic 21 % (P <0.05) .
mimic NC 28 Mex3a mRNA A8%F £ £ F 4 miR —122 mimic 285 (P <0.05) . si—NC 21 Mex3a mRNA A8} £ A &
2 si—Mex3a 205 (P <0.05) . si—-NC 21 p—PISK\p—Akt/ﬁéfVi si—-Mex3a28% (P <0.05) . si-NCZLL5 si—Mex3a 28
J20.24 484272 h#Y T24 tAFB R AR YLAR , 2 & Bkt 09 77 Z o7, 45 R (DR B i 18] 2. 18] &4 2 AL PR R AR AT
ZF(P <0.05) ;Qsi—-NCLE si—Mex3a 2120 BB K FALA %57 (P <0.05) ;@si—-NC L5 si—Mex3a 2140 MR K
{AFEARA £ F(P <0.05) , si-NCARIEASFE si-Mex3a2L% (P <0.05), si-NC 2408 T F45 si-Mex3a
284%.( P <0.05) o miR—122 mimic+ oe—Mex3a 21 Mex3a mRNA #8353 £ 31X 4 miR —122 mimic+ oe—N 205 (P <
0.05) o miR—122 mimic+ 0e—NC 28 p—PI3K ,p—AKT & & #83F & A& T8 miR —122 mimic+ oe—Mex3a 2L (P <
0.05) . miR—122 mimic+ oe—NCZ15 miR —122 mimic+ oe—Mex3a ZL7E 0.24.48.72 h # T24 2l B L EAA LA,
2E 5 M-t eF 2o, R DR E B R &6 da SRR AR A £ 573 (P <0.05) ;@QmiR—122 mimic+ oe—NC
285 miR —122 mimic+ oe—Mex3a 2828 JLB K EAAA £ 5+ (P <0.05) ,miR —122 mimic+ oe—Mex3a ZHE miR —122
mimic+ oe—NC 28 48 L35 75 A% 7 32 7% ; 3 miR — 122 mimic+ oe—NC 285 miR —122 mimic+oe—Mex3a 28 28 JLE %,
BALEAA R £ F (P <0.05) . miR—122 mimic+ oe—NC 21X JE A A F 4L miR —122 mimict oe—Mex3a 214K
(P <0.05) o miR—122 mimic+ oe—NC £ 48 it 8 == F # miR —122 mimic+ oe—Mex3a 21 3 (P <0.05) . 45t
miR—122 7 #8383 #7h) Mex3a 89 ik, 946 PI3K/ Akt Az 5 1838, Mot 3 5] Js LB 4m IR 3G 78 T A% SH IRt 8 =,
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regulating the expression of Mex3a*

Fu Hui-feng, Li Zhuo, Liu Jian, Jiang Ying
(Department of Urology, Hunan Provincial People's Hospital, Changsha, Hunan 410005, China)

Abstract: Objective To investigate the mechanism whereby microRNA-122 (miR-122) inhibited the
proliferation and migration yet promoted the apoptosis of bladder cancer cells via mediating the expression of
Mex3a. Methods The qRT-PCR was applied to detect the expressions of miR-122 and Mex3a in normal human
bladder epithelial cell line SVHUC-1 and human bladder cancer cell lines T24 and HT1376. T24 cell lines
overexpressing miR-122 and downregulating Mex3a were constructed, and the effects of miR-122 and Mex3a
expressions on the proliferation, migration and apoptosis of bladder cancer cells were assessed by CCK-8 assay,
scratch assay and flow cytometry, respectively. The regulatory relationship between miR-122 and Mex3a was
detected by luciferase reporter assay. Besides, Mex3a was further overexpressed in cells overexpressing miR-122 to
verify the roles of miR-122 and Mex3a in cell proliferation, migration, and apoptosis as well as the regulation of the
PI3K/Akt signaling pathway. Results The relative expression of miR-122 in SVHUC-1 cells was higher than that in
T24 and HT1376 cells (P < 0.05), while the relative expression of Mex3a mRNA in SVHUC-1 cells was lower than
that in T24 and HT1376 cells (P < 0.05). The relative expression of miR-122 in the miR-122 mimic group was
higher than that in the mimic NC group (P < 0.05). The optical density of T24 cells in the mimic NC group and the
miR-122 mimic group at 0, 24 h, 48 h and 72 h were compared via repeated measures ANOVA, which revealed that
they were different among the time points (P < 0.05) and between the groups (P < 0.05). Specifically, the
proliferation of cells in the miR-122 mimic group was inhibited relative to that in the mimic NC group. Besides, the
change trend of the optical density of T24 cells was different between the mimic NC group and the miR-122 mimic
group (P < 0.05). As suggested by the scratch assay, the wound healing rate in the mimic NC group was higher than
that in the miR-122 mimic group (P < 0.05). The apoptosis rate in the mimic NC group was lower than that in the
miR-122 mimic group (P < 0.05). The relative expression of WT-Mex3a in the mimic NC group was higher than that
in the miR-122 mimic group (P < 0.05), and the relative expression of Mex3a mRNA in the mimic NC group was
also higher than that in the miR-122 mimic group (P < 0.05). The relative expression of Mex3a mRNA in the si-NC
group was higher than that in the si-Mex3a group (P < 0.05). The protein expressions of p-PI3K and p-Akt in the si-
NC group were higher than those in the si-Mex3a group (P < 0.05). The optical density of T24 cells in the si-NC
group and the si-Mex3a group at 0, 24 h, 48 h and 72 h were compared via repeated measures ANOVA, which
revealed that they were different among the time points (P < 0.05) and between the groups (P < 0.05), and that the
change trend of the optical density of T24 cells was different between the two groups (P < 0.05). The wound healing
rate in the si-NC group was higher than that in the si-Mex3a group (P < 0.05), while the apoptosis rate in the si-NC
group was lower than that in the si-Mex3a group (P < 0.05). The relative expression of Mex3a mRNA in the miR-
122 mimic+ oe-Mex3a group was higher than that in the miR-122 mimic+ oe-NC group (P < 0.05). The protein
expressions of p-PI3K and p-Akt in the miR-122 mimict+ oe-NC group were lower than those in the miR-122
mimic+ oe-Mex3a group (P < 0.05). The optical density of T24 cells in the miR-122 mimic+ oe-NC group and the
miR-122 mimic+ oe-Mex3a group at 0, 24 h, 48 h and 72 h were compared via repeated measures ANOVA, which
revealed that they were different among the time points (P < 0.05) and between the groups (P < 0.05). Specifically,
the proliferation capability of cells in the miR-122 mimic+ oe-Mex3a group was higher than that in the miR-122
mimict+ oe-NC group (P < 0.05). In addition, the change trend of the optical density of T24 cells was different
between the miR-122 mimic+ 0e-NC group and the miR-122 mimic+ oe-Mex3a group (P < 0.05). The wound
healing rate in the miR-122 mimic+ oe-NC group was lower than that in the miR-122 mimic+ oe-Mex3a group (P <
0.05), while the apoptosis rate in the miR-122 mimic+ oe-NC group was higher than that in the miR-122 mimic+ oe-
Mex3a group (P < 0.05). Conclusions MiR-122 inhibits the PI3K/Akt signaling pathway by suppressing the
expression of Mex3a, thus restraining the proliferation and metastasis of bladder cancer cells while promoting their
apoptosis.

Keywords: bladder cancer; miR-122; Mex3a; PI3K/Akt signaling pathway
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B8 DG T s A R R 9 e i AL ) SRR T RS L A
sk e 3 k) R TR 2 s BRI 1Y e R A
FE A HE R I 70 WA PR 22 Ge M Rg A 56 1 622 % IO A 4
i e 32 10 R B RT3 Sy AR WLJZ R 9 R (70% ~
80% ) FUAILJZ 52108 1 i 8 (20% ~ 309% )™ WILJZ 52
P I IO 98 S 2 TR 40 L A% S B, T A RN
FARUIBR ALY &Gy B e i) £ 25, A
MJERE K e B WA | 3R I A 3T B | 24 7, i
JREZER S T ERZ W MR SRR Tk, K2
BB H — 28 B2 W o 95 I e w3011 T 0 i
B3 Y PR, SRR OB Y R AR S L B E B D
A RGBTSR A B T R A R SRS T Ik

MicroRNA (miRNA) Jt — 38 H 19 ~ 24 1% 1 2
AR S AR IR | AT 25 A BE R TR A 3'—FF Bk
DX, e S) I P 4 mRNA B IR PR AR LR e v L 3k
PR R B H Y BOR B B IEE R,
miRNAs 75 JB5 D988 v 5 8 e 3k, LA g i & A R
J AL RS hR A E AR Y. miR-129-5p A LAl 1f
1 % TGF- B,/Smad3 38 % , 9 & I ¢ 18] Jit %% 1k
(epithelial—mesenchymal transition, EMT) 2 F& A% % Bt
FRE R, AW R miR-122 7] DL 2 8 e g 85
Ji B9 RAD21 5 2R K 5 & ) 417 (RAD21 cohesin
complex component, RAD21) & 10 i1 9 210 B ) 3 4 A=
1, IR A i H P T IS R L A AR miR-122—
Sp id i T G A I S A O AR B A
(G—protein—coupled receptor kinase interacting protein—
1, GIT1) BELf 15 9 240 L % /1 1t B 3 % R o) fi g 2
KM I H miR-122 ATy g 40 ) B 79 98 i
BN B T C Rk B IDE g A= IR I A
A,

% i i StarBase Az ¥ {5 22 0 il 3 B 0
miR-122 5 Mex3a fATE 45 5 i i o Mex3 KA 441
] 2 2 1 (Mex3a , Mex3b , Mex3c il Mex3d)™. A fff
FEHRIE Mex3a 7" | 5 VR 1 O145 08 0 R
SRR . BFSE KB, HE 1) Mex3a 1 siRNA 1] L) i
5 A0 1B e g 40 M 44 B O 02 R L E T2 PI3K/AK
o 38 BT A N B A A N R O
IF 58 B, Mex3a n] LA i #% PI3K/Akt i % 12 2
it Ji g AL A% R ML A I IDE R TP PI3K/AK 38 i
VIR YT 2 A A 1 U, SR TT MiR—-122 J2 45 Jd i
S Mex3a (9 215 , MUTHT 1 PI3K/AK {5 5 3 f , i

410 5] 5 e T ML % 5 9L T D AR R LU T B AR
JH 1 AR A E

1 #MREEE

YRRk E ZiXFI R ALEE
ARG B 410 HEK—-293T (585 . YS002C) | iF
B BE E R 40 i 2 SVHUC-1 (525 . YS250C) | Ji% b
A0 & T24 (48 5 . YS2406C) | HT1376 (4% 5 .
YS904C) ¥ [ 1 ¥ HE 7 A MR A BR 2 AL G 4R
1L 7% (fetal bovine serum, FBS) (%5 : 164210) . MEM
B9 3 (525 . PM150411B) Wy [ 5 I35 75 8 A4 A B
F A PR ), miR—122 mimic | si-Mex3a , oe—Mex3a
X BRI 0 [ S 25 R R A BRA F
Eagle 5 35 3£ (%5 . D5796) Il [ 2 [# Sigma—Aldrich
/8 H) , Lipofectamine 2000TM ¥% 4% i | & ( 92 5 .
11668030) , TRIzol i ( 525 : 15596026 ) . 41l ffg I 7=
K03k 77 & (525 2 331200) #1425 [ Thermo
Fisher Scientific 2 7] , PrimeScript ™RT & 7] & (5% 5
RR047A) . SYBR®Premix Ex Tap™ Il i£ 7 & ( #75 .
DRR820A) 14 1 H 7% TaKaRa Bio 1 = 23 %, RIPA %!
i W (525 . PO013B) , CCK-8 i3l & (1% 5 : €0037)
B A i E s RAEWEARARAF, p-PI3K (52
5 :17366S) \PI3K (175 : 42578) ¥ [ £ [# CST 24
], S p-Akt (575 : ab38449) Akt (55 ah8805)
GAPDH (5% %5 : ab181602) . Il 40 e —Hi (7 5 .
abh205718) . ECL Western Blotting Ji& #1277 & (4
ab65623) | WUz 't 2% il 4 A5 PR ARG M 3K 7] 4 (
ah287865 ) ¥ A 2% & Abcam 2 Al .

AR B SR AR W BRI T R A AR A B
A BRA A, S 2¢ 6 2 B PCR AL A A 55 E Thermo
Fisher Scientific 23 ) , 2} T~ %% FVRE 5% A [ 3¢ [
BIO-RAD 2 ) , FiAR X W [ 3¢ [¥] Biotek 23 7] , IX51 {2
BB E H A Olympus #R 20234, W =2 40 43
BT A 1 BRI 3 i A ) B 7 L A A BR S ),
A R R s RO LI R T 2 ) S AN #
(Aem) HRA A
1.2 ZHRELESE

NGB 40 HEK—293T ., TF 8 A JBEE I 2 4R &
SVHUC-17£543 10% FBS Fl 1% 75 55 E 4R 2 AT
MEM $5 52 5 15 5% e i 4 i 32 T24 M HT1376 765
A 10% FBS, 100 u/mL 7 % 2 F1 100 pe/mL 45 5 2 1Y

1.1

pa=y =]

&

o A

3
%,

\g

al

-5 -



FpIE AR ek

4133 %

Dulbecco 2 R 1Y Eagle 3572 3 P57 . 4HME T 37 C.
5% — S ALK (CO,) M Z&1F FIRIERE TR
1.3 YpmEEs

4 Jif %% Y mimic NC . miR-122 mimic . si-NC 5§
si—-Mex3a, Jf YE S~ mimic NC 20 ( %F F8 A5 40 3& K] )
miR-122 mimic 21 (miR-122 B FUFE A ) [ si-NC 41 (X}
HE 3 41 ) FI1 si-Mex3a £ (Mex3a #1141 ) ; ¥ miR-122
mimic 5 0e—=NC ( X} B3 35 ) 5 oe—Mex3a (Mex3a i
Feik ) LRI L G B A 43 0 miR-122 mimic + oe-NC
21 1l miR—122 mimic + oe—Mex3a £ . %% YL Hi 4 44 iy
BeRh ) 6 fLM P, IFAE 37 °C 5% CO, &M FIFRE .«
52 RN Pr s kL S Lipofectamine 2000 RA 5 Yy
PN h B e 5 TR SR A ARS8 3R 48 b, WUAR
oM. RO SEBE O O6 R G B EE N
(quantitative real-time polymerase chain reaction, qRT-
PCR ) % YL %
1.4 gRT-PCR # fll miR-122, Mex3a mRNA £y
xRix

K H TRIzol 12057 M\ 20 i H 43 B3 5L RNA . i ]
PrimeScript™ RT iR & W 5L S o DNA L R FH SE )
%6 %E B PCR AL, f# i SYBR © Premix Ex Tap ™ II izt
F4 . iz F Applied Biosystems 7500HT & 4t #47 qRT-
PCR, miRNA [ #H X 3% i5 DL U6 i P 2, mRNA D
GAPDH N N2, miR-122 iF [ 5]4):5'-GCAGTGTG
ACAATGGTG-3", & 1154 : 5'~-GAACATGTCTGCGTA
TCTC-3", K J& 144 80 bp ; Mex3a i [7] 5] 4 : 5'-CAGC
AGCAACACCACGGAGTG-3", & M 519 : 5'~-CGGTGTC
TTGATGTAGGTGTTGG-3', K JE #5°4 232 bp; U6 1E [1]
51 ¥ . 5-GAACGCCTCATGATTTGCAGG-3", JZ [i] 5|
¥ . 5'~AGAAGACTGAAACAGCACAGAGA=-3', K i 14
1103 bp; GAPDH 1E 5[4 : 5'-CATCACTGCCACCCA
GAAGACTG-3', JZ 1] 51%) : 5'~-ATGCCAGTGAGCTTCC
CGTTCAG=3", K BE ¥4 175 bp., Jf 18 1 2784 k3t
5 miR-122 . Mex3a mRNA A X} R ik &, B4~/ b
53 UA
1.5 Waestern blotting ¥l & B Rix

f ] RIPA 24 i 22 vl A8 oK 142 B0 1 fiff I3
5 A9 BCA B8 11 e B 0 a2 1470 G ok it e 1 24 iR )
PRBEAWRE ., BERNEAR B 10%
SDS— 2R A M5 19k i 568 Ji¢ I, 38 4o L Dk 43 5 0 3 % %)
PVDF i I B RRAE SR T T 5% BNR A4 5 £ 2 b,

JEfE4 CF 5 —$Tp-PI3K(1:1000) ,PI3K(1:1000)
p-Akt (1: 1 000) Fl Akt (1:500) 9% & 13 % , LU
GAPDH (1:10 000) 7R X} HE o Bifl Je b B FH 1L SE T A
PR i S5 Ak By A B Y T (1:2 000) FEATHE I
i FH ECL Western blotting Ji& 4715057 &5 A6 A 25 H 2%
TS AN
1.6 CCK-8: &t ll4mpaiE h

DL 2 x 10° AL 25 B ol 5 Y b 3 1 X6 A
I %) 41 B 2] 96 LAk T 597, 7E 0.24 48 F1 72 h )5 43
S EALINA 10 WL CCK-8 W . 137 °C 5% CO, %%
PETRWER 2 h, B AR O 450 nm P K 2 ) I
R .
1.7 RAEKIIR ST A6 U 240 BT 75 Bk

B e m A i s Ah 3 6 fLAR b 440t &
B 35 5] 90% I, FH 200 L A 3k 7 A7 28 M RR
IR £ 2% i %5 W ( phosphate buffered saline, PBS) 14 ¥t
B % B RISV A, R R G R R BRARE . A M A
37 C.5% CO, A% F 1% . AkELiE55 24 h J5 W58 %5
P Ak F TR Bt A Ak, (o 31 S0 flc 5 0K 25 400 i 1] 1)
FHARFE AT I H A R T RS R
1.8 MAAREARSTHEABT

i J1] Annexin V-FITC/PT 4 g 8 746 328 7 4038
o 3 2 AT A AT A R T B . MR S x 10
A0 M I FYA PBS P4 2 ¥k, H & F 400 pL. Annexin
V- B BUR 9 O ZE (fluorescein isothiocyanate, FITC)
GEAZE M, JEHS wL Annexin V=FITC 1 10 pLfill
A TR BE (propidium iodide, PT) X} 40 it k47 4 4, , 2595
it CIEE 15 mine P 28 4H 53 B AR I FITC 1 Pl
DGR, A3 AT A B I 717 O o
1.9 WENHEHREER

HE AR 2 015 B 27 B Starbase T9 25 5 |, % i1
miR—122 1 Mex3a 454 v 15, 00 B 42 751 5828 31
Ve 1 A 7P 51 N 58 748 3 4 e B S 3 5 pmirGLO 24
G548, 4y Bl 4w 4 WT-Mex3a #l MUT-Mex3a, ¥
WT-Mex3a 8% MUT-Mex3a F mimic NC F miR-122
mimic — 0 FE Yt 2 HEK-293T 40 f . %YL 48 h i
il U3 ' 2l 41 75 36 PR R AT O R S
PERG
1.10 Sit=EFHZE

B 23 BT R 1 SPSS 22.0 G it B ik . iR
DAEL = prifi 22 (x 2 s) R, LWt K56 2500

.52 .
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B ol 8 5 W i i T O 22 40 B, 3 — 20 T L
LSD-t 6 5 . P<0.05 W2 S A G iFE X

Z#HR

2.1 SVHUC-1,T24 #1 HT1376 Z8 i miR-122,
Mex3a tHXf RiL 2 LL

SVHUC-1 . T24 1 HT1376 4i fifl miR—122 . Mex3a
mRNA A X KRB B WK, ZRAGIT R L (P<
0.05) , SVHUC-1 4il f miR—122 #f X} 3 ik & 4% T24
HT1376 48 Jfl %5 , Mex3a mRNA # XF 2 35 5 42 T24
HT1376 4 i ik (P <0.05) . H1 T miR-122, Mex3a
mRNA 7E T24 48 jfd b 22 S5 R A i ] 0, BRI ot 28 3
PET24 MM R AT IS S350 . Wk 1.

2

#£1 &I mMR-122,.Mex3a mRNABXT Rk = L
(x+s)

SVHUC-1 1.00 + 0.06 1.00 +0.09

T24 0.35+0.03 238+0.17
HT1376 0.43 £0.05 221+0.14

F{a 56.792 124.546

P 0.000 0.000
2.2 TFRiE miR-—122 N HIBER 4 AR A0 E M A
2.2.1 mimic NC 28 5 miR—122 mimic 28 miR—122

AT £ A A mimic NC 415 miR-122 mimic 2
miR-122 AH X} 2 35 & 70 5 R (1.00 £0.11) | (2.62 =
021), &tk , 2R A G152 L (1=21.841, P =
0.000) , miR—122 mimic 0% mimic NC 2175 .

222  mimic NC 285 miR —122 mimic 28R ] B 4] &
R 3g i 4E 1 A mimic NC 2 5 miR-122 mimic
ZH7F 0,24 .48 .72 h [ T24 40 JO W6 B (E b A, 4
ST 22 508, 25 5L QO [R) B T) A A 4
it W ¥ (B A 22 5 (F =35.652, P =0.000) ; @mimic
NC 41 5 miR-122 mimic 20 B9 40 i W 6 B {5 47 22 5%
(F =154.703, P =0.000) , miR—122 mimic 21 4 fitd 1% 5t
AE /1 3¢ mimic NC 21 8% 90 1 ; @ mimic NC 21 55 miR-
122 mimic 41 41 ffd W% O B2 8 A8 fb e 5 22 7 (F =
6.659,P=0.004)., L2,

223  mimic NC#85 miR —122 mimic 28 28 it iE 45 A
A H# mimic NC 215 miR-122 mimic 2 QIR &1 &
BN (75.6£64)% . (348 £3.1)% , Z (K 1y, 2

% 2 mimic NC 85 miR-122 mimic £8 7~ [& B 8] &
MR EREELE (xxs)

mimic NC 2] 0.41+0.04 0.63+0.06 098+0.1 1.52+0.14
miR-122 mimic 41 0.39+0.03 0.51+0.05 0.76+0.06 1.11 =0.09

FAEG I X (1=9.894, P =0.000) , mimic NC 2H %%
miR-122 mimic 20 5. JLE 1,

mimic NC 4 miR-122 mimic 4

h--
h--

E1 mimic NC 45 miR-122 mimic £8 4 B %I JR S 16 &
224  mimic NCZ85 miR —122 mimic 24 &8 L8 = &
e4% mimic NC Z4H 5 miR—122 mimic 4140 8 5 1= %

S8R (9.55 +1.35)% . (20.93 + 1.94) % , 45 s 46 , 22
BE G E X (1=8.340, P =0.001) , mimic NC 0%
miR-122 mimic 411K . WLE 2.

mimic NC 24 miR—122 mimic 24

S S
10710309 2.42% 10710229 10.58%
10* 10* $
10° 10° =

=0 : = =

10! _. i 10 ’ B

5 190.18% 7.08% , [78.82% 10.38%

10" 10" 10* 10° 10* 10° 10° 10" 10% 10° 10* 10°

Annexin V=FITC Annexin V=-FITC

B2 mimic NC 85 miR-122 mimic 487 =20 i &

2.3 miR-122 B [EiF#E Mex3a BRI

231 Mex3a £ &A% &6t It 7E 4 BN 4K
14 Starbase (https://starbase. sysu.edu.cn/, ak HU Y [E) .
2022 4F 12 H 28 H ) i & T miR-122 Fl Mex3a 45 &
(80 A5, JF BT T WT-Mex3a Fl MUT-Mex3a .
LI 3.
2.3.2

WA E AR AR P4 WT-Mex3a
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H33 %

WT-Mex3a  5-UCUUUUGGUGGCUGUCACUCCC-3

miR-122 3'-GUUUGUGGUAACAGUGUGAGGU-5'
MUT-Mex3a 5-UCUUUUGGUGGCUGUGUGAGGC-3'

B3 441 225 miR—122 F1 Mex3a fI 2 [ E 15 &
MAXTRIEE LR, ZRA S ITFE L (P<0.05),
mimic NC ZH %F miR-122 mimic 21 & . W 20 MUT-
Mex3a A X ik L, 2R BH =2 X (P>
0.05). W3,

*®3 FHWT-Mex3a.MUT-Mex3atExtRIEE L%

(x+s)
mimic NCZ1 1.00=0.11 1.00 £ 0.07
miR-122 mimic 41 0.43 £0.05 0.96 +0.08
1 12.676 0.609
P1E 0.000 0.806
233  mimic NC#85 miR—122 mimic 24 Mex3a #8 %]
£k F 3 mimic NC 2405 miR-122 mimic £ Mex3a

AT 26 1k 43 51 R (1.00 £0.08) | (0.45£0.05) , 2 t
i 95, 22 7 A gt i X (1 =10.102, P =0.004) ,
mimic NC ZH# miR-122 mimic #2H /5 -

2.4 EiE Mex3a 4l PISK/Akt {5 51 28 M T # #1
55 Pt 922 200 B ) PR P A K

241  si-NCZ85 si-Mex3a 21 Mex3a mRNA A8+ %
ik FIE si-NC 25 si-Mex3a 2H Mex3a mRNA A%}
FIRHATHM (1.00 £0.08) . (0.38 £0.04) , 2 ¢ K 5,
Z S G B X (1=12.014, P=0.003) , si-NC £ %5
si—-Mex3a 2 5 o

242  si-NC#L5 si-Mex3a 28 PI3K . Akt & & 69 8R4
KT eE si-NC 45 si-Mex3a 4 p-PI3K 2 [ A1
X Fe ik 5 43 5K (0.46 £0.04) L (0.25£0.05) , %5 ¢ ¥
¥, 22 5 AH G X (1=4.706, P =0.001) , si-NC £
5 si-Mex3a 2 17 5 si-NC 2H 55 si-Mex3a 2H p-Akt 25 H
AH X 22 35 543 51 K (0.55 £0.04) L (0.30+£0.05) , %5 ¢
K56, 2 58 gt 2# 2 X (1=5.602, P =0.000) , si-NC
2045 si-Mex3a 2015 . L 4,

243  Si—-NCZAL5 si—-Mex3a 28R F] B 6] % 29 3% 75
fE A bE si-NC 45 si-Mex3a 4175 0,24 .48 .72 h
(1 T24 240 B W 6 B AE Lo 85, 28 i 52 0 o 152 T A9 O 22
ST, S5 AL - QO [ B 8] A5 7 200 I O' B A7 22 5

si-NCZH  si—-Mex3aZH

p-PI3K ‘- s g5KD

GAPDH s s 36 kD

B4 FHEMAPIBK.AKERETE

(F =25.452, P =0.000) ; @si-NC 21 55 si-Mex3a £ 4 ifl
W 6B A 2 5 (F =124.007, P =0.000) ; @si-NC 1
55 si-Mex3a 21 41 Jid W 5 B2 R A2 bl 5o 25 5% (F =
7.589,P=0.002). W4,

%4 si-NC4H5 si—-Mex3a B 7[5 it 18] 2 IR S BE (& EL 3

(xxs)

si-NC4 0.38+0.03 0.61+0.06 093+0.08 1.46=+0.15

si-Mex3aZ{  0.40+0.04 0.53+0.05 0.72+0.07 1.05£0.11

244  s§i—NC 45 si—-Mex3a 41 28 L it 45 48 h WL 82
si-NC £ 5 si-Mex3a 20 0 & &1 & 340 5 oy (732 +
7.1)%.(36.4 £3.8)%, 4 t K , 2 A GI2EE L (1=
7.932,P=0.001),si-NC 21 si-Mex3a 4l . WL S,

si-NC 4 si—-Mex3a 2

Oh--
24h--

5 si-NC 45 si-Mex3a A4 E

245  si—-NC 45 si—Mex3a 20 28 0 8 — F 69 b &
si-NC 4 5 si-Mex3a 20 40 g 4 7= K 43 5] 4 (10.22 +
1.13)% . (22.16 +2.07) % , & 1Ko I , Z R A G5
X (1 =8.769, P =0.001) , si-NC 4 #¢ si-Mex3a £ I .
UINESES
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912 {TEE, 45 MicroRNA-122 415 Mex3a F5 I il B BRI A0 ML AR -4 TR AL F 5
si-NC#H si-Mex3aZH W, 2R AS i E X (r=4.322, P =0.002) ,
10 0.14% 2.80% 10 0.349% | 9.16% miR-122 mimic + 0e-NC 21 % miR—122 mimic + oe—
10* 10* ¢
Mex3a§ﬂﬂiﬁo y—LLIZgI 70
10° 10° e 3
&0 nt =0 & . 1 2
10" m« 10" m‘” p-PI3K W m— 35 kD
10° 88.70% 8.36% 10° 77.66%) 2.84%
10° 10' 10° 10° 10° 10° 10° 10 10° 10° 10* 10° PI3K - “ 85 kD
Annexin V-FITC Annexin V-FITC
N p-AKT S - 56 kD
Bl 6 si—-NC 425 si-Mex3a ZHif = 4A pt &
2.5 T Fix Mex3a iHl miR-122 mimic X3 BEHLRE
- e 36 kD
0 B TR o 24K 4T ) 6 PR CAPDH
251 miR—122 mimic+ o0e—NC 28 15 miR—122 1:miR-122 mimic+ 0e-NC 21 ; 2 : miR-122 mimic+oe—Mex3a 2 .

mimic + oe—Mex3a £8 ¥ Mex3a mRNA #8 &f & ik &
B3 miR-122 mimic + 0e-NC Z{ 5 miR-122 mimic +
oe—Mex3a £ H Mex3a mRNA i X % ik & 5 51 K
(1.00£0.11) . (1.86 £ 0.16) , £ tKa 6y, 2 R AT i 2F
=X (1=7.672,P=0.002),miR-122 mimic + oe—Mex3a
ZH %% miR-122 mimic + oe—N £ .

252  miR—122 mimic + oe—NC 48 5 miR—122
mimic+oe—Mex3a £8 PI3K Fo Akt % & 9 & B2 4L 7K F
Fb# miR-122 mimic + 0e-=NC Z1 5 miR-122 mimic+
oe—Mex3a £ p—PI3K £ [ AHXf 3k & 43 51y (0.22 +
0.03).(0.39£0.04) , & 1K 50, ZF A G E X
(t =3.673, P =0.008) , miR-122 mimic + oe-NC 4 #
miR-122 mimic + oe-Mex3a 21 fi ; miR-122 mimic +
0e-NC 2 5 miR-122 mimic + oe—Mex3a 4] p—AKT

B 7 miR-122 mimic + oe-NC 5 miR-122 mimic +
oe-Mex3a HEH & E

253  miR—-122 mimictoe—NC #1 5 miR—122
mimic+ oe—Mex3a 28R ] B 8] &, 28 838 78 4k ) YL AR
miR-122 mimic + 0e-NC ZH 5 miR-122 mimic + oe—
Mex3a 21 75 0,24 .48 F1 72 h 14 T24 40 o W 6 1 {1 L
B, g H M B 7 22908, A5 2R OAS W] B ]
L R] B 20 B O BE A A 25 R (F =19.672, P =0.000) ;

@miR-122 mimic + 0e~NC 2 5 miR-122 mimic + oe—
Mex3a 2H 40 Mg W O B {6 A 25 5 (F =117.905, P =
0.000) , miR-122 mimic + oe-Mex3a £ # miR-122
mimic + oe-NC 21 4l g 5 5 f& 71 14 3% ; @ miR-122
mimic + 0e—=NC 20 5 miR—122 mimic + oe—Mex3a ZH 4
i 182 O JBE A AR Ak ke 5o 22 = (F =4.124, P =0.024) .

FIAE X 2235 B0 91 4 (0.28 £0.03) L (0.48 £0.05) , 4 s,
#5 miR-122 mimic+oe-NC 4.5 miR-122 mimic + oe—-Mex3a AR E At iE] SRR L EEILE  (x£s)
ZH 5] 0h 24 h 48 h 72 h
miR-122 mimic + 0e-NC 21 0.37 +0.04 0.49 = 0.04 0.71 +0.07 1.05+0.11
miR-122 mimic + oe—Mex3a 2l 0.39 + 0.04 0.56 + 0.05 0.89 + 0.09 138 £0.15
254 miR—122 mimic + oe—NC 28 5 miR—122 255 miR—122 mimict+ o0e—NC 28 5 miR—122

mimic + oe—Mex3a 2B 29 i A 58 A L4 miR-122
mimic + 0e—=NC 20 5 miR-122 mimic + oe—Mex3a 2 XI|
AL AR R (331 £2.8)% . (563 +£5.9)% , 4t
Ko, 22 5544 it 24 2 L (1 =6.186, P =0.004) , miR-
122 mimic + 0e-NC 20 % miR—122 mimic + oe—Mex3a
K. WIE S,

mimict+ oe—Mex3a 28 29 B B == F 49 b i miR-122
mimic+ 0e—NC 21 5 miR-122 mimic+ oe—Mex3a ZH 41 Jifd
TR0 M (1976 £2.24)% (1435 1.63)% , & 1
Ko, 25 5 A it X (1=3.382, P =0.0277) , miR-
122 mimic+ 0oe—NC 2 % miR—122 mimic+ oe—Mex3a 2
e A9,
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H33 %

1:miR-122 mimic + 0e-NCZH ; 2: miR—122 mimic + oe—Mex3a 2,
B8 miR-122 mimic + 0oe-NC 5 miR-122 mimic +
oe-Mex3a A4A R %IJR LIS

1 2
10° 10°
0.20% 10.24% 0.24% 4.44%
10* 10*
10° $or 4 10°
=0 =0
10' | g 10'|
100 1 8008% 9.48% , | 85.40% 9.92%
10° 10' 10* 10° 10* 10° 10° 10" 10? 10° 10* 10°

Annexin V=-FITC Annexin V-FITC

1:miR-122 mimic + 0e-NCZH ; 2: miR—122 mimic + oe—Mex3a 2,
B9 miR-122 mimic + oe—NC 25 miR-122 mimic +
oe-Mex3a A A E

3 iip

5 e 9 A Sk thE AL I A UL ) S O R g
SEZ—, BAEH A 40 T HIY, 65 % DL BN
WE RS BN, BEBEE LR L
PRI 445 K 2 800 g 185 A 95 M R 1T 40 e
S, LR T e R 0 B g R B b A g S S
L, AR R RS R R AR Sk Rl 2 R N
iE R AR AL A P BT, B AR SR
TR T EUEY MR ) 2 8% e g e UL I B0
K, 1730% ~ 509%, 8K 1 %) 185 e 96 78 7+ K F
BT T RS R BRI RIA T B e

Ok B 22 YR YE £ B, miRNAs 78 4% R ik 1Y
R R EFIRE ol AR, A4 i AE
BEIRIG . HHA M 28 22 e s A Il A7 s ™, IFE S
5L e s Y, A BESE R, miRNAs 76 41
oA K mEmEEYERPEEER, £
miRNAs A A B8 B 1A 7 Ji 0 AP 505 116 97

AP0 A B SEAESE . miR-3065-3p 18 i 41 1) 41
Jit R 52 MR TR LA 0 4 B e 0 TR RS
PR B AN A SE R, miR-143-3p 1 miR-495-
3p e [ 0 1] 240 i ] 300 4 0 AORIRCEE 1, DA T
o kA RIED, ABsas R LM, B
miR-122 ik ik, iF F ik miR-122 0] DL HA & 410 ] fB
R R O S BT= | BE R A i 11 O

SR 0 miR-122 /9 F i B0 AR, 4 E G o
StarBase £ ) {5 8.5 [ 34 73 H7 & X miR-122 5 Mex3a
T A5 . Mex3a J8 T A28 Mex3 £ [H K i,
Mex3 J K 42 5 2 4~ 5 A% B A% 85 1 K Rl (KH)
gEFIR (Fr 4% o8 KHI M KH2) , 3% 2 >4 FE 1R 10 1%
SF X0 o KH 253825 & RNA™Y . BT, AR
FW], Mex3afE mRNA (1Y% 5 J5 o #2 Fl L R R ik vh
L SE AR M Mex3a JE R 36 1K ] 5 3% 4 i s 4
KM E VI . A BRI & BRI BR Mex3a A 17
N A A A KRR, (H AR A 2R L
TR ZED HIFR A, MexdafEpifsrft .
PER PR E R E B EEAMEN, X 0T fE)
oA CDX2 gl A A WFIE K B, Mex3a H] LA
i 3 A Ak 75530 5% A EMT 2 5 85 508 (000 e
TE PR 3 I U O 3Rl S 9 E S miR-122 I [n] 45
A Mex3a, 1 %35 miR-122 Ji7 Mex3a Y 2 35 7K F B
WLREAR, UE W miR-122 AT L) 1 4 45 Mex3a Y %
Ko R Mex3a 38 2 410 il PI3K/Ake {5 538 % 1 400 1
5 JO 9 A B 0 S A K o IR AN, AR IE IR KB,
P —20 0 3K Mex3a, 1] DL 4390 5% miR—122 mimic
XoF 1% I s 200 0 e A A 0 3

2 F Rk, miR-122 38 33 #1 { Mex3a 1) & 15,
PPt PI3K/Akt 5530 %, AT 400 1 J5% e s 240 e ) 44
B, TR, (RHEHIE T, X segE R LI miR-122 2
55 1% o A 0 2 J L b T AR S I I AR 04 TS AR
bW, RSB AL T — B TR YT AT
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