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Mechanism of miR-324-3p targeting AKT1 in regulating
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Abstract: Objective To study the effects of microRNA (miR)-324-3p on the radiosensitivity of breast cancer MCF-7
cells cultured in vitro and its mechanism. Methods The expression levels of miR-324-3p and serine/threonine protein
kinase (AKT)1 were respectively detected by qRT PCR and Western blot. The overexpressed mir-324-3p mimics, silenced
and overexpressed AKT1 plasmids were transfected into breast cancer MCF-7 cells by lipofectamine2000 and irradiated with
4 Gy. The cell survival fraction,cell viability, apoptosis rate were determined by colony formation assay, cell counting kit 8
assay ( CCK-8 kit) and flow cytometry,respectively,and the fitting curve of click multi-target model was drawn. TargetScan
online prediction, luciferase reporter gene assay and Western blot were used to verify the target orientation of miR-324-
3p. Results Compared with normal mammary epithelial cells line MCF10A, the expression of miR-324-3p were down-
regulated ,and the expression of AKT1 protein were up-regulated in MDA-MB-435S and MCF-7 breast cancer cells(all P <
0. 05) . Overexpression of miR-324-3p combined with radiation increased radiosensitivity of MCF-7 cells, decreased survival
rate in a dose-dependent manner and cell activity, and increased the apoptosis rate (all P <0.05). MiR-324-3p targeting
AKT1 expression, when silencing AKT1 combined with radiation, the radiosensitivity of MCF-7 cells increased, survival
fraction decreased in a dose-dependent manner cell activity decreased,and the apoptosis rate of MCF-7 cells increased (all
P <0.05). Overexpression of AKTI reversed the effect of miR-324-3p on radiosensitivity, cell proliferation and apoptosis of

breast cancer. Conclusion Overexpression of miR-324-3p can target the regulation of AKT1 expression and enhance the
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radiosensitivity of breast cancer MCF-7 cells.
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MDA-MB-435S | A\ ME i K 52 PR 7E FL A o8 40
MCF-7 1 MCF10A ZLARE I 5 4 34 0 B b =R B
UEAIALEE . RPMI 1640 K55k R 4= 7% R E A
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FRER, ZERAGITFE L (P ¥ <0.05), %2
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882 W I PRATSE 2020 477 A %5 33 55 7 1]

chines ff| Foxit PDF Editor 5§

0.05) ;TR +si-AKT1 ZH 0 AYJH 13845 IR + si-NC 21
W3 EFH(P <0.05) s ] WLITER AKT1 FRIKIK A lht
R AN MCF-7 [ 4735 2 910 ) 240 i 384 56 01 5 =
ML T

2.6 &k AKTI 7T i # miR-324-3p 3 $UIR 5% 2m
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1 :4a: TargetScan FAATINE5 R ;4D - 3 33k miR-324-3p ALY
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p-AKT1 Z& 153515 1L .

B4 miR-324-3p #m) P43 AKTI f33A
1

0.1
Ho
s
0.014
= siNC a
-+ SiAKT1
0.001 T T T 1
0 2 4 6 8
ERSTIE (Gy)

1H: 5 si-NC 4 L%, *P <0.05,

B S U AKTL RIKIK S U X 40 MCF-7 7716 52 0
1
0.1
4
oS
0011 = miRNC 3
- miR-3243p
~ miR324-3p+pcDNAZ.1
-5 miR3243p+pcDNA3.1-AKTY a
0.001 : . . :
0 2 4 6 8
AR Gy)

7215 miR-NC 4 H %8, *P < 0. 05; 15 miR-324-3p + peDN3. 1 4 I,
#,°P<0.05,
B 6 F#ik AKTI fgiifE miR-324-3p
X FLARIE 40 ML MCF-7 JC Utk Ve H

*F 1 miR-324-3p AKT1 ZEZHBE MDA-MB-435S |
MCF-7 1 MCF10A fRIE (n=6,x%s)
4L miR-324-3p p-AKT1 &
MCF10A 1.63 0. 12 0.43 0. 04
MDA-MB-435S 0.95 +0. 08" 0.78 £0.07°
MCF-7 0.61 +0. 05" 0.85 +0. 08"
F {8 208. 378 70. 651
Pt 0. 000 0. 000

I 45 MCF10A 4 lbsE, P <0. 05,

R2 BEZBRASY

4151 Do(G) D(Cy) N SF, k  SER
miR-NC 2.449 1.274 1.682 0.625 0.4083 -
miR-324-3p 1.378 0.286 1.231 0.282 0.7256 1.777
si-NC 2.449 1.274 1.682 0.625 0.4083 -
si-AKT1 1.566 0.898 1.574 0.440 0.6387 1.564
miR-324-3p + pcDNA3. | 1.282 0.370 1.335 0.270 0.7803 -
miR-324-3p + pcDNA3. 1-AKTI 2.126 0.087 1.042 0.403 0.4700 1.152
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# 3 WHRE miR-324-3p BRE 4 Gy WA ) {0 H TR o

ML E (VD 490 nm )

43¢ iR-324-3 T2 (%

i m P 2 h 48 h 72 h (%)

IR + miR-NC 0. 58 +0. 06 0. 44 +0. 04 0.76 +0. 06 1.21 0. 09 8.36 0. 69

IR + miR-324-3p 0. 86 +0. 08° 0.35 +0.03° 0. 48 +0. 04 0. 67 0. 06 27.19 2. 13°
¥ : 5 IR + miR-NC 41 [ #¢,°P <0. 05,

R4 PAWKAERBRELE (n=6,x+s)

il WT-AKTI MUT-AKTI
miR-NC 1.01 +0. 08 1.04 +0. 09
miR-3243p 0.41 =0.04* 0.99 +0. 07

1 ;5 miR-NC 26 [0 #¢,"P <0. 05,

RS LA AKTI BR& 4 Gy M St*I 48R MCF-7 38358 |

BETHIEWE (n=6,x+s)
4071 (0D 490 nm) %
Vi p-AKTI HH al ™ o )

IR +si-NC 0.88£0.08 0.44£0.04 0.76+0.06 1.210.09 8.36+0.69
IR +si-AKT1 0.36 +0.03* 0.37 £0. 03" 0.52 +0.05* 0.77 +0.07° 20. 11 +1. 63"

75 IR +si-NC 4l %, °P <0. 05,

Fz 6 FFRiE miR-324-3p 1 AKT1 BE& 4 Gy A &3+ MCF-7 {HRIEEFUAT R (n=6,x+s)
4 p-AKTI 24 h R r*{fso: — 72 h WEAR(%)
IR +miR-NC 0.88 +0. 08 0.44 £0.04 0.76 +0. 06 1.21 £0.09 8.36 +0. 69
IR + miR-3243p 0.36 +0.03* 0.35 +0. 03" 0. 48 +0. 04* 0. 67 0. 06 27.19 £2.13%
IR +miR-324-3p + pcDNA3. 1 0.32 0. 03 0.32 0. 03 0.46 +0. 04 0.63 0. 06 27.03 £2. 11
IR + miR-324-3p + pcDNA3. 1-AKTI 0. 64 0. 06" 0.41 0. 03" 0.61 0. 06" 0.97 £0. 09" 16.63 +1.17°

.5 IR + miR-NC 4H b3, * P <0. 055 5 IR + miR-324-3p + pcDNA3. 1 4 [b#¢, bp<0.05 .

AKT1 401 AKT1 & 13R85 W2 FF, 4 i 3% v
B3 LI, AR I TR BRI (P 3 <0.05) ;1]
Ui #e ik AKTL A 33 % miR-324-3p S L M 6 41 g
MCF-7 i S U 2 el 5 S i T e o

3 i

UM 2 4% [ Lo P e i UL AR P B o5 Lok
ﬁﬁ%ﬁ%ﬁmzmuﬂﬁﬁﬁﬁﬁJ%%@ﬁﬁ%
TR e o 1 7 T 5 ) S8 ) £l B A LR A TR
TR I RAYT I EE T B — BTt e
TRZ2 IR 237 = i A2, PRI 34 0 L s 400 B ke
R R X S P R0 TR 7, o 4 2 L G PO VA 7 AR
HA TR X

miRNA A L3 it 5% 0 40 it J& 00 4 T\ DNA #5445
B2 AR PR A5 300 5 A 2 1 T 400 L e
SHEURE T BFSE & B miR-324-3p 7E IR/ Y
e SRR AN b R 2k, i) 3k miR-324-3p 7]
10 0 34 98 DA RO B AT L A SR
miRNA S8 H % 7L 88 20 20 J% e X 1) 988 55 4 41
miRNAZE A 47 7087, % B0 miR-324-3p 75 7L M s

HL P TFIHFERE 0 miR-324-3p X 7L M98 40 ik
S BCRAE B S R AL R R DL AR . AS i
it qRT PCR 46 % B, 5 1F % LI b f 40
MCF10A #H It , FLIRJE MDA-MB-435S MCF-7 4fjifi
miR-324-3p 15T I, $2 75 H e SLIR I Hh i 10 9 2
DIV o i 263k miR-324-3p I 4 0 36 18 S5 00 638 35

S98P0S R 0 3 T R
TR E TR
PI3K-AKT {5538 % 24 22 [ Fl B 4 5 U e — 2L 41
VEURISA P DR 38T AR Pl 0 B 77355, A F 3 5
HS RO ™ AKTL J& PBK E 3T
TR IL A AKT KAl 45 AKT1 (AKT2 (AKT3 =A%
R o AKTL/ 25 P B A5 -5 30 18 I8 45 40 Jif 3
AR ARRERE R AN B R ZAEYEIESE PI3K-
AKT JE 7L ) Bom R 17 e LI b AKTL 15
WKL Z5 AL TNM 43 B35 U0 AH ¢, LT AR by 52 2L R
ST Y B B R M bRic Y IR R B A AKTI
Fit 2 0k X 7L s 40 L 96 B — o AR VE
AR EE i Western blot SR & B AKT1 75 2L HR 9
YRBE P ik R, TR AKTL B4 32 3k 1] 655 2 B 98 20
JHO A0 S AU | 00 ) L g 0 1 3 P 5 5 4 B 0
T, S5 UG A — 30 I & BUTER AKT1 X 2L i 96
LAY 5 i ik miR-324-3p P47 AHIA] , AR
Wi B % B AKTL 7] fE & miR-324-3p [ #0123
mIR-324-3p 5 AKTI 4 3"UTR 2 [ #E7E H AN
FREE A0 45, o ¢ G R I 5 F5 IR 32 56 Fl Western
blot 525y i — A 3iF 52 miR-324-3p n] # i) 5% AKTI
223k, 78 AKTL J& miR-324-3p fy F i #0 3% A,
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