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MiR-374a @3t PTEN/AKT E 2B EKIAH
IR IE A R Rt s AR T

KEALK ®mLE LB OALEXR!
(L2 AR BEBE VL3R W% 2266002, R K25 MR B Bt I35 15:% 226000)

# OE[HM] BT miR-374a 16 705 40 M6 55 T 08 T o B9/ FEE— AR LR [k ]

K H L9 6 & PCR (qRT-PCR) A W A L R 96 40 il MCF-7 22 iF 5 A FLAR 40 A Hs 578Bst (1)
miR-374a K PTEN mRNA % 3 /K 3, Western blot 1l 78 MCF-7 Hs 578Bst #H 4 Jitd 52 %} F# . miR-
374a 0 570 21 40 i (99 PTEN \p-AKT 2 4 &k 248 4k, H CCK-8 7 & Tunel i 43 il M 52 Xt BE 41 1
miR-374a i 57 20 20 B i B4 58 A 1, - Western blot 325460 97 2H 40 Jitg (%) 98 T-4H 22 25 H Bel-2 .,
Cleaved caspase-3 .Cleaved caspase-9 ik, [#55:] 5 A IE % FLAE Hs 578Bst 40 fo AH £, FL MR &
MCF-7 4 i 9 miR-374a 235 K B E PR & (P<0.001),PTEN mRNA & 2K A #9 % 1k K F i 54
[ (P<0.001) , 1M p-AKT & 4 225 K W] & T+ 5 (P<0.001) . miR-374a #1350 w7 30 il 2L g 98 40 fitd
BB (P<0.001) , ITAR 3#E L T 19 & A= (P<0.001) , B AR 40 U8 T2 4 11 Bel-2 223k K- (P<0.001) 19 7]
B AL 98 T A G B 1 Caspase-3 I Caspase-9(P<0.001) .miR-374a il i3 ¢ &5 PTEN 521 AKT 3 i
miR-374a 2040 PTEN mRNA 35 1k 7K F {2 3 Pk B A (P<0.001) , 1 miR-374a #1417 4k B 5 , PTEN
KO B35 P (P<0.001) ,p-AKT RIEFEAIT (P<0.001) . [4518 ] miR-374a 1 7L M 40 i i =
ik, JF A A P PTEN/AKT {55 38 5% 30 i) 2L R 988 40 0 9 33 3, f2 1 99 12 1% & 4 . miR-374a/PTEN/
AKT {5538 [ A 28 1A LR g8 19 0T 6 7 #E

FE TR FLE s miR-374a; BEH ; U7 17 B F 1 o IR i 15 e 3k B
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Abstract ; [ Objective | To investigate the effects of microRNA-374a (miR-374a) on the proliferation and
apoptosis of breast cancer cells,and its mechanism. [Methods] Real-time fluorescence quantitative
polymerase chain reaction (QRT-PCR) was used to detect the transcript levels of miR-374a and phos-
phatase and tensin homolog deleted on chromosome ten(PTEN) in human breast cancer MCF-7 cells
and normal human breast Hs 578Bst cells. The expression of miR-374a was inhibited by transfection
with miR-374a inhibitor. Western blot method was used to detect the changes of PTEN,p-AKT,AKT
protein expression in MCF-7 cells after transfection. CCK-8 and TUNEL methods were used to measure
the cell proliferation and apoptosis,and the expressions of apoptosis-related proteins Bel-2, cleaved cas-
pase-3 and cleaved caspase-9 were detected by Western blot. [Results] Compared with Hs 578Bst
cells, the expression of miR-374a in breast cancer MCF-7 cells significantly increased(P<0.001),the ex-
pression of PTEN gene and protein significantly decreased(P<0.001),and the protein expression level of
p-AKT was significantly increased(P<0.001). The miR-374a inhibitor inhibited the proliferation of breast
cancer cells(P<0.001) and promoted the cell apoptotic(P<0.001),and decreased the expression of anti-
apoptotic protein Bel-2 (P<0.001), meanwhile activated apoptosis-related protein cleaved caspase-3 and
cleaved caspase-9 (P<0.001). Compared with control group,PTEN mRNA levels in MCF-7 cells were
significantly down-regulated (P<0.001),but when treated with miR-374a inhibitor,the protein level of
PTEN was significantly up-regulated (P<0.001),and p-AKT protein expression was significantly down-
regulated (P<0.001). [Conclusion] The miR-374a is highly expressed in breast cancer cells,which pro-
motes the proliferation of breast cancer cells and inhibits cell apoptosis by regulating PTEN/AKT sig-
naling pathway. miR-374a/PTEN/AKT signaling pathway is expected to be a new therapeutic target for
breast cancer.
Subject words:breast cancer;miR-374a;proliferation;apoptosis; phosphatase and tensin homolog deleted
on chromosome ten
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FUMR i 72 Lo MR AR SCHESE Ty 2R 1
ok B 22 1) 9F 98 R W] MicroRNA (miRNAs) J& — 2
IR VEAE %/ RNA,  A) 3 o #8 17 455 mRNA 1
3"E g B X (UTR) , 75 9 40 )0 B4 2% b A= ) 2 i 21
il AR R A AR IS AR miR-374a 5
22 PR AE 10 R A2 R SR B U AR OC B e 3L Wi I T, B
FE KB miR-374a RE L BEFL IR RS Pt , H S
ARG A K, R R 5 ] ( phos-
phatase and tensin homolog deleted on chromosome
ten, PTEN) J& — ™ 1 4F #% & B A 410 988 ik () 3 5 A
S AKT S35 38 B B 5 1k, 75 2 T Mo Kk 2k Kk
WrECE A, Peng 550 % B H 2 vl i 4
7 miR-374a/PTEN/AKT %l ¢ 41 1) FL iR 988 19 & A= Al
WX ML Ab B AT BIF 5T B 5 TN 13 ) e 3k 0 R
g 2 P Y miR-374a K, M MG E A Bel-2,
M3/ Cleaved Caspase-3 F1 Cleaved Caspase-9 &[]
3k NI AL T i AE T, FRATER DY miR-
374a FEFLARESE S AN TP AR

I HEE A

1.1 HAEiEsR

N FL g 40 MCF-7 B aE 3 N 3L 40 i Hs
578Bst Iy [ 3¢ [ ATCC, i 3% T 10%06 4 i 7 |
100U/ml 75 25 2 /4 25 K 19 RPMI-1640 55 J2 3, B
Fr SN HERFTE 37°C,5%C0,, LI 40 Ml % 4l i
PEATSLE
1.2 ik

Ji 2B L3 100U/ml 75 % /4 %5 % \RPMI-1640
K IR W3 A 26 [F Gibeo , Trizol , Lipofectamine2000
Tagqman MicroRNA Reverse Transcription Kit,Super-
script I Reverse Transcriptase i 7] & .Power SYBR
Green PCR Master Mix ¥ [ 3£ [& Thermo Fisher
Scientific, Cell Counting kit-8 i 5 €& 4 1 H A& Do-
jindo, RIPA 5 24 /i % \BCA & [ e 5 52 T /R g .
H A Marker, %700 B EWIIE A D EE K,

1.3 miRNA &l 7% 4

MCF-1 2 g LAIE ‘B %5 B 42 Fp 15 5% T 4 g i,
90 M3 K = 70%~80% I, AE TG I 3 R A T ARG
Lipofectamine 2000 Ud ] 15 3475 Y . 4321 % B 41
Fe miR-374a $ ]  2H ,
14 qRT-PCR ®AUEEFA

Trizol 3£ HEHUAN I mRNA , HU 10ng RNA A5 4 #%
& Tagman MicroRNA Reverse Transcription Kit i 5
EULHI UL T BRAE 0% S A5 B cDNA J5 [ Tag-
man FEEHEAI miR-374a £3K/KF-, L1 U6 e 1E
HNZ, 53N 10ng RNA A4 #2 18 Superscript 11
reversetranscriptase R U6 A AT HR A , SULE SRS
733 cDNA J5 91 H YA, L B-actin 1 N 23k
o 2780 BT H I HE D mRNA 1 Feik AL %,
1975 UL Table 1,
1.5 CCK-8 il 48 pe i e 5 a1

L 8x10° A~/FL 4 40 i %5 B2 K 40 g 4l T 96 L
M, ¥ Moy LG Y A j, %% % 24h J5 BEFL N 10l
CCK-8 18, Th J& 7% 5 4 23 48 73 JE L BE T 450nm 3
KR WO R,
1.6 Western blot #2ill & B i & i%

AT 40 4 7 T T PBS MR AH S, imA RI-
PA 35 2 . BCA 35N 3 AW UK 20pg iR
HZE1T SDS-PAGE HLIK , {44155 5 & H = PVDF
i, 4°CH% T PTEN,AKT-pan.p-AKT Bcl-2  Cleaved
Caspase-3 fil Cleaved Caspase-9 i {4 & & , TBST ¥
WA T b, BES e SO B B R
1.7 TUNEL & 46 I 40 B JE T

AR AR & Ul T A5 BEA T A, DO BB
(Eclipse 80I,Nikon, H 4% ), % 2H B AL £ B 5 4> #1L B
(400X RAEHL) , WG B2 I %K
1.8 ZitF4hE

K SPSS 13.0 B APF AT B dla 73 B o Bds LA xes
PR, R ¢ K5 A 2 RN R 25 5%, P<0.05 Tl 22
FAGI R,

Table 1 Primer sequence

PTEN AKT-pan p-AKT Bcl-2 Cleaved

N Primer Forward(5'-3") Reverse(5'-3")
Caspase-3 Fll Cleaved Caspase-9 #i {4 -
o B-actin  CTCCATCCTGGCCTCGCTGT GCTGTCACCTTCACCGTTCC
1 A 5% # Cell Signaling Technolo- PTEN CCCAGTCAGAGGCGCTATGTGTAT GTTCCGCCACTGAACATTGG
gy, TUNEL % €& X 7 & W% B 78 E  miR-374a  ATTTTAGAGGAGGGGATT TCACTTTAGCAGGCACAC
Roche ., U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT
b JE 5 40 7 2020 £ % 26 A% 9 M 763
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2.1 miR-374a,PTENAKT {5 5@ BB EH
RikKFELTWK

qPCR 2554 (Figure 1A) &8, 5 A
1E H FUBR 40 B AH Ee, LR R AN Y
miR-374a mRNA F ik K F LH (P<
0.001),PTEN mRNA % ik 7K ¥ F i
(P<0.001), Western blot(Figure 1B) it
N, SIEE A1t PTEN 2 (%3
Ui /b (P<0.001) , i p-AKT & [ 3¢ 3k 1
% (P<0.01),
2.2 miR-374a # &l 7 33 2L AR = 40 B
MCF-7 58 9 5

5 %} B 41 A0 e, miR-374a 410 il 51
2 20 M 3 A R W H PERE AR (P<0.01)
(Figure 2),
2.3 miR-374a # &l 7 33 2L AR = 40 B
MCF-7 A T-HI %0

Relative expression of mRNA
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Compared with negative control group,**P<0.01,***P<0.001.

Figure 1 Changes of miR-374a and PTEN mRNA expression and PTEN/
AKT pathway protein expression in HS 578Bst and MCF-1 cells

55 %5} BE 41 4H F, miR-374a 1 1 71

2L 240 L ) 0 T 240 KT S 3 i (P<0.001) , FLJA T AR
KK [ Caspase-3 Caspase-9 ¥ A7 A [f] 12 B 1 3% 1k

(P<0.001) (Figure 3) .
2.4 miR-374a BT = PTEN 0@ AKT

i microRNA.org # & 3 PTEN A GE°4 miR-
384a [ — A~ 55 (Figure 4A ), I H 28 % il i &5 5
REFT T8E (Figure 4B), H PTEN Z& 4 7K Al #
miR-374a #17fil (Figure 4C) . miR-374a #1574 B
PTEN 4 H 7K 5 25 T+ (P<0.001) , p-AKT K ik %

fik (P<0.001 ) (Figure 4D) ,
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Compared with negative control group,**P<0.01.

Figure 2 The effects of miR-374a inhibitor on the
viability of MCF-1 cells
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Figure 3 Effects of miR-374a inhibitor on apoptosis and expression of apoptosis related proteins in MCF-1 cells
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Figure 4 MiR-374a affects AKT pathway through PTEN
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3o #

Ok 1k 22 IR IR 26 B, miRNA 7 7L 988 41 i 1
FARNE TR o R ARG AR, — 22 miRNA 7F
PRI T K BLFEA RN . miR-492 i 23k 18 1 4 i
SOX7 %35 \miR-96 i & § (7] 45 & RECK fi¢ iff FL i
S 20 48 5 S, miRNA-183-5p A3l it # 7] 45 4 PD-
CD4 1051 LR 38 A0 B 08 710, FEARBF 5 v, FRATT H A
K iE miR-374a, miR-374a 76 A [A] 28 71 i N 2 98
Hh R T LAAE Sy Jib g 400 ) Rt w] DAAE S i 8 )i 3
T AR K P miR-374a 75 FLIR S A0 o 0k
P EVE AN, miR-374a 1040 570 B 25 M0 T LR

BB 2 7 2020 £ %5 26 A% 9 Hi

Joc 0B ) G B, IF AR L T $E 7R miR-374a 7E 3L
i v K 4556 IR e s RVE AT

AWFIEE I T miR-374a X 7L MR I8 Y 48 5
TRV T A L IR A B T 7 A I A ) e T T S et
CCK-8 545 & P41 ) 7L Bt 98 28 A 2% 38 miR-374a, 7]
005 200 P ) B P 5 E 4 O T D E T, Tunel
e o i R I MCF-1 40 fd % 38 miR-374a ] 34 fin H
FAT-AME . ©A Bel-2 RGEGTRT-E A ML IE T
H P R T SRR R TR 4R Bel-2 & Bel-2
AR OCBEEE 1, AR AT ZeoRi R S R 325 1 T A 4
ol (o R (i -4 S U I B TR UR7 A 32 F TR N
HEEFL #1868 AL 8 % B85 S8 vl 7 08 i B R T, A
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MG Caspase K S, 4 Caspase-9 #8016 )=,
A]3E L % Caspase-3 FEUAMAL M T2, W5 & B,
555t B4 A L, 3 2o £ miR-374a #9035 AT B S 08
/b MCF-7 2 Bt 128 1 Bel-2 2R3k, Mg m {2
J# T- # H Cleaved Caspase-3 il Cleaved Caspase-9
Fik,

TE miR-374a Xt ZL R 96 40 il A #4252 e 1 AL 61 5
1, FATH R Sk & B E A 0F 55 iF 55 miR-374a/
PTEN/AKT #1125 7 3L m M &k AEAER ©, 2Mm
PTEN #& 72— Fh g BT o B2 il , 7T 38 3 435 i i 2 IR
At A0 R R LB 3-U B (PI3K)/AKT 38 #% 1 1%
A T A S ek R ) AR R JE . PTEN ik 2% 2 L e &
A — A W, FRATTE S W TR % 3 PTEN
A 7T HE /& miR-384a Y —MEHIFE AL, Il L 286 R
il e FERIE S T W A, FESR s, A
miR-374a AT {2 PEH0 I PTEN 2 (A A9 3235, i ] miR-
374a 440 70 00 AT H0 ) AKT K PI3K {5 5 i % 1 7%
1k, VA 25 478 miR-374a AT 16 FL 98 40 i e % 1%
8 386 58 R BT T, 1V AT g O o i T
PTEN/AKT 38 #% S . % KI5 Peng 55 ° I 52
miR-374a/PTEN/AKT it HA 8 55 70 B i 1 % 28 F
FoAE R S5 SR —3, Beah, ZEdE /N AR I T Zhao
GBI BE K B miR-374a 1T il 8 #0% PTEN & AKT
RARGEIGTE TR M ZZE . AR S T HAETE T
miR-374a TS AE o & AR HIR B 5 80 | R LA
SEIE TR VE A AR RTL AT T 2 — 2B T

gi brak, FLOW 40 S 4K 38 miR-374a, 1M
PTEN 2 ik 8 ; miR-374a 490161 37 5T 41 441 L A5 98 40
JOsE A, FEAR SEPR TRV & AR miR-374a ) i 511
Al figsm 1 45 PTEN/AKT 8 % & #% FiRE R . miR-
374a A3 R IR YT FLIRIE IR
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