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#H T NF-«<B/MAPK {5 1#E ¥ miR-125a-5p iF S
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(=] BB #Hi+# RNA-125a-5p(miR-125a-5p) A FH A F-«B(NF-«kB) /H £ 5 3L RiENE G % 6
(MAPK) 12 5@ %% 53L& MCF7 e a2 a9 /E AAH ., HiE B4 £ KU MCE7 @ e, 5 A
miR-125a-5p 44 . miR-NC 2840 % & 40, K A 12 5 & 4% £ % ¥ hsa-miR-125a-5p mimics,NC-mimics 4 5] 4 % £
miR-125a-5p 484 miR-NC 48, T O A R4 T A, KA LKA E TR ASBH4HE B (RT-qPCR) 40l # 4 &
&40 %0 B miR-125a-5p A B A8 x¢ & ik K -F 5 R R £ S A B = Bz & Hoechst R 4 & 4| &40 4w feL ) s 0L, 5F K
| Western blot ik#4 M A48 %X & &G Beclin-1 EEMEAEZ G 1 24 3-11 (LC3)HEAEHF ;KA RT-qPCR.,
Western blot %4 #| & 40 48 i, NF-kB/MAPK 12 5@ %A A A A A ZE oMt ki KkF, HR 94 . miR-
NC 28 .miR-125a-5p 41 miR-125a-5p A W A8 *F & ik R F 5 %] 4 0. 44+0. 08.0.42+0. 07.1. 27 +0. 16, miR-
125a-5p 28 miR-125a-5p A E A R E K F & FEEHEFf miR-NC 2, £ F A%+ FEL(P<0.05);F G4,
miR-NC 28 .miR-125a-5p 28 2 J& [ M % 5 %] 4 (2. 10 0. 52) % . (2. 30 0. 47) % . (26. 40+ 7. 14) % , miR-
125a-5p it fa M £ Z T2 G M f miR-NC 41, 2 FH %+ 5F &L (P<0.05);miR-125a-5p ZL A A X & G
Beclinl \LC3[N E @Azt A X RKFZHTFEEMAF miR-NC 40, 2 FF %+ 5 &L (P<0.05), 3 4 NF-«B p65,
4o fL 4L B & G s B (ERK1/2) . MAPK p38 mRNA A5 R A R Frd, £ F Y L LHFEN(P>0.05);
miR-125a-5p 44 NF-«B/MAPK 12 5 i@ % # i b & & 5 48 £ & & W 1h p-NF-«B p65/NF-«B p65.,p-ERK1/2/
ERK1/2.p-MAPK p38/MAPK p38 ¥ & FZR @ AH miR-NC A, £ZFH A%+ FEL(P<0.05), &ig T
F A miR-125a-5p A B 7T F 3L E MCF7 e & £ A%, Tie 5 NF-«B/MAPK 12 5@ B & A %,

[REIR] LI B ;) RNA-125a5p; B A F-«kB; AL 5 R RENE Q#2545
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Mechanism of miR-125a-5p inducing autophagy in breast cancer MCF7 cells

based on NF-kB/MAPK signaling pathway "
GUO Jianmei' ,'YANG Yingb()2 JLI Jiél
(1. Department of Oncology sBaoding Municipal First Central Hospital Baoding » Hebei 071000,
China ;2. First Department o f General Medicine s Baoding Municipal First Central Hospital ,
Baoding s Hebei 071000,China ;3. Department of Breast Surgery ,Fourth Hospital of Hebei
Medical University ,Shijiazhuang » Hebei 050000,China)

[Abstract] Objective To investigate the mechanism of microRNA (miR)-125a-5p-induced autophagy in
breast cancer MCF7 cells based on nuclear factor (NF)-«B and mitogen-activated protein kinase (MAPK) sig-
naling pathways. Methods MCF7 cells with logarithmic growth were divided into the miR-125a-5p group,
miR-NC group and blank group. Hsa-miR-125a-5p mimics and NC mimics were transfected into miR-125a-5p
group and miR-NC group by lentivirus transfection. The blank group was not treated. The relative expression
of miR-125a-5p gene was detected by RT-qPCR. The autophagy of each group was detected by MDC and Ho-
echst double staining,and the expressions of beclin-1 and LC3 [l were detected by Western blot. The relative
expressions of NF-kB/MAPK signaling pathway related genes and proteins were detected by RT-qPCR and
Western blot. Results The relative expression levels of miR-125a-5p gene in the blank group,miR-NC group
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and miR-125a-5p group were 0. 4440. 08,0.42+0.07,1. 27%0. 16, respectively. The relative expression level
of miR-125a-5p gene in the miR-125a-5p group was higher than that in the blank group and miR-NC group,
and the difference was statistically significant(P <C0. 05). The cell positive rates of the blank group, miR-NC
group and miR-125a-5p group were (2.10+0.52) %,(2.30£0.47) % and (26.4047. 14) % ,respectively. The
cell positive rate of the miR-125a-5p group was higher than that of the blank group and miR-NC group,and
the differences were statistically significant (P <C0. 05). The relative expression levels of Beclinl and LC3II in
the miR-125a-5p group was higher than that in the blank group and miR-NC group, and the differences were
statistically significant (P<Z0. 05). There was no statistically significant difference in the relative expression
levels of NF-kB p65, extracellular regulatory protein kinase (ERK1/2), MAPK p38 mRNA among 3 groups
(P>>0.05). The ratios of NF-kB/MAPK signaling pathway phosphorylation protein to corresponding protein
(NF-kB p65/NF-kB p65, p-ERK1/2/ERK1/2, p-MAPK p38/MAPK p38) in the miR-125a-5p group were
higher than those in the blank group and miR-NC group , and the differences were statistically significant

(P <C0. 05). Conclusion

Overexpression of miR-125a-5p gene can induce autophagy in breast cancer MCF7

cells, which may be related to the activation of NF-kB/MAPK signaling pathway.

[Key words] breast cancer;autophagy; microRNA-125a-5p;nuclear factor kBj; mitogen activated protein

kinase;signal transduction
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IR . EAEK B AR TR T 23 D M A 3 R ) 4
> KRB AE T R AR AR R #4730
e P gl o ™ R MR R R RS
A G R B DD, H S O T [ A 45 R A0 A Y 2R
Yreihsh, LAk A USSR BT, B W TE 3L R Ok
T A v A U R A L R L R e A A B s T
i b e b A= 2R R RS L IR I A TR R R R
-3 RO T BOds S i i 8w B T 0 ] e R
J& . GEAF K/ RNA(micro RNA,miRNA) 5
PR KR R R BN BF S IR A s R
miR-125a-5p 76 3L ¢ i MCF7 40 i & b 2R B R
B HZ 5T 8490 M5 58 K 8 Tl AR 0S¢ T IR
240 11 W ) RV B R S AR FH AL A 5 A L
AWE5E DL FLIR I MCE7 40 M/E i 58 X 4 s 5r T
miR-125a-5p i 2 35 40 Ml £ . LW EE miR-125a-5p Xf
FUMR T A0 A ) 35 A L O 0 — 25 4R HAE R AL
il & 76 A FUBRE IR TT R S %

1 #R5R%E
1.1 ##
1.1.1 XA 5MNE

hsa-miR125a-5p # 1 #) (hsa-miR125a-5p mim-
ics) X B AL 44 (NC-mimics) ¥ B 3 5 & B 2B )
B A R A 4 1 ; Lipofectamine 2000 iR 7 & A 32
F Invitrogen 23 m] 42 7 ; B P} Bt — & (monodansyl
cadaverine, MDC) . Hoechst #J i1 3¢ E Sigma 24 A 4
FELRBUN A WEASEE M Beclin-1 E M LE A 15
#% 3- Il (microtubule associated protein 1 light chain
3-11,LC3 1) 24t KA ixk 48 Ak Wy i s 10 1) B 95 Bk 2R
F G Hifk i3 E Abcam 23 m) £ 77, bt A F-«B
(nuclear factor kappa B, NF-«kB) p65 . #i F2 1t (phos-

phorylated, p)-NF-«B p65 H4i . BPT N 2243 %L R i%
1k H ¥ B¥ ( mitogen activated protein kinase,
MAPK) p38.p-MAPK p38 Z 4t . BBt A 41 il &b i 35
# H ¥ B (extracellular regulated protein kinases,
ERK1/2).p-ERK1/2 £ %1 #1 £ EH Thermo Fisher
2y EAE L DMIS AUE] B 5Ot BT i 7 E Ak R A A
A7, 7500 SEH 5 i PCR AL H 26 8 ABT 2 A) 2E
7=, PowerPro3AMP i yk % iy 3¢ Cleaver %\ #]
A7,
1.1.2 @ik

NFL Mg MCF7 20 M #k W 3 o =R 2= Be 1 i 4
JL A= 0y B 5 T 440 B L 35 3R T 10 26 iR A I T A AL TG
M R Eagle #5352 385 37, T 37 °C .5 %0 & AL Al Al
W RE B SR R R R
1.2 7%
1.2.1 Rt

O B0 A K LR MCF7 400, 0. 25 % &
1B A IS B B A 2 6 FLAR, Al I % O 1 X
10" 4~/4L . 43 A miR-125a-5p 41, miR-NC 41 1 %5 [
H, miR-125a-5p 4. miR-NC 4 #% Lipofectamine
2000 % gy i ) & UL B 2P B8, #% hsa-miR125a-5p
mimics, NC-mimics 43 5] 5 44 A miR-125a-5p #1 il
miR-NC 4, 2= FHAHAR G TA A,
1.2.2 #HFEHFRIE

Wi YL 48 h J§ miR-125a-5p 41 Fil miR-NC 41 41
JE SR Trizol B AR M B RNA I 5 St % B2 {E 260/
280 24 1. 8~2.0, 28 BUIR WHBENS L VK 45 5E RNA 58 B
Ji I FH 33 5 S0 AR A% B AMEE cDNA, I DL 2 i #E 17
S 5Ot R ik R 45 W 8E K (RT-gPCR) , ## SYBR
Premix Ex Taq [ 51 & 156 B 5858 22 ) AR R 5 2 7 4%
4:95 “C 5 min,95 °C 10 .56 C 30 5,72 °C 60 s, 40
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ANEERLLL U6 NS X 2 2" 18 miR-125a-5p F&
PR XS 22 387K A S e 80 . 51731 - miR-125a-
5p, 1IEM:5'-ACT GAT GAT GCC CAT GCC TG-3',J%
M :5'-CTG CTG ATG CTC CTG AAG TG-3'; U6, iF
Ml :5'-CTA GCT GAT GCT GAT GCT ACC-3', % [ :
5'-CCT GAT GCT GAT CCT GAT CGT-3',

1.2.3  FUME MCF7 2m g g =48 m)
1.2.3.1 MDC % Hoechst % & 5 4w feL B o

YO BB R BCE T 6 FLARMN L L 2X10" 4 /mL
R e 5 A0 M € 7 55 97 24 b JE 2 8 R W RE
% 15 min, F 8 B £ 2% #p & (phosphate buffered
saline, PBS) ¥E ¥ 2 ¥, A 0. 05 mmol/L MDC 4
J:F 60 min; ¥ H £ 45 min A AIA 10 pg/mL A9 Ho-
echst33342 L 5 ;LL,?Hﬁ?i’IEJ%%#FW?%: 60 min;
PBS W% 2 W, B, F31E 28 BB T A M
B, DI JR X Blag 8 | g/ i R T a5 T 8 A1t i e
PRI M BEALE B 10 S FUEF . BH M 40 i R = PH 1 40
it 5/ 40 B S K <100 %
1.2.3.2 Western blot 40 § "% 48 £ & & Beclin-
1.LC3 1 k&

RS e e YL A i, A i 5 < 10° 4>, A PBS Uk
% ,1 500 r/minCEL.LEAR 12 em) B0 8 min, BULYE
YA A 0.3 pL MR . K LI E 60 min, 2R )5
T4 CHWBE LY ELL 12 000 r/min (B0 2FE4F 10
em) B0 15 min, B E 5 W17 & Ao & ORI &
HFE S S5 Maker [A I ERE,80~120 V HL T HL Ik 24
20 min, 2R 5 100 V L& FHE 90 min, W E A B 2
HIREF 4 2 I AR 5 5 Yo B s Wi ks £ A1 2 b 8k )5
Az e BRR B — BT (1 = 1 0000, T 4 CHEIKMH
TR R RS A Fe LB A RE A BT (1 5 8 000D , il
EE 1.5 h, Bk pER G 1T 5 5 DL Beclin-1,
LC3 T &M K EMH 5 NS Bractin F AN 3 & (A A X
FTEIKI,

1.2.4 NF-«B/MAPK 4% 5 i #4548 % & B & & 4l

W g% 48 h 5 4, R H RT-gPCR £ l] NF-
kB/MAPK {55 5 [ AH OC FE K R a8 16 O, 1L 45 NF-«B
p65.ERK1/2 . MAPK p38 % . &l ik 5 1. 4 Ti A
[, PL Bractin S P2 X BE 20 25T 315803 TR AR 6 36 3k
K. 51 % %) . NF«B p65, 1F [[]: 5'-TCA TGC
ATG TCG TAG TCG-3',J i :5'-ATG CGT GAT
GCT GAT GCT-3'; ERK1/2, iF : 5 -TAG CTG
ATG CGT AGT GCT AC-3', i Ii): 5'-CCT GTG
ATG CTG ATG CCG TA-3'; MAPK p38, 1E [ :5'-
TAG CTA CGT GAT GCT GTG A-3', & Ii]:5'-
CTA GTG CTG AAC TGG TCC T-3';p-actin, iE [f] ;
5-CAT GAT GCA TGC TGA TGC TA-3', i :5'-
AAT GCT GTA GCT ACT GAT CG-3',

1.2.5 NF-«B/MAPK 42 % i@l % 48 X & & £ iA 4

o
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W L 48 h J5 40 A . >R Tl Western blot % K il
NF-«B/MAPK {5538 [ #H 5¢ 8 (1 R B 00 246 p-
NF-kB p65, NF-kB p65. p-ERK1/2, ERK1/2, p-
MAPK p38 MAPK p38 %, #: il k5 1. 2. 4 Wi
[] , 2 A X 2k K RN A 1 457 KB 5 Brac-
tin JKBEH FL(E RN .

1.3 %itsam

K SPSS23. 0 Ge it 3 4k o A7 B0HE oy B L i F R
B &£ 5 o, SR LR 2 07 2250 1 .SNK-q K
A, UL P<<0.05 NERAHGITHE XL,

2 % ES
2.1 miR-125a-5p 2 B A8 5F & ik K -F

2 H 4. miR-NC 4, miR-125a-5p £ 4 i miR-
125a-5p H& K AR XF 38 3k K °F 43l 24 0. 44 + 0. 08,
0.4240.07.1.27+0. 16, HIE L W ER AR ITHE
X (F=95. 650, P <C0. 05); miR-125a-5p 20 miR-
125a-5p 4 K AH X R 38K F 5 T 25 H 4l miR-NC
H, 25651 2# 73 L (r =10. 375, 10. 883, P <
0.05),

2.2 Mg aEE L

25 40 . miR-NC 4, miR-125a-5p 25 41 i BH 7k &
AR (2. 1040.52) %, (2. 3040, 47) %, (26. 40+
71D Y A 2 5 A Gt B L (F =56.893,
P<C0.05) ;miR-125a-5p ZH 40 il BHE R 55 T a5 (4L fn
miR-NC 4,2 R A Zit# 8 L (1 =17.590.7. 531,
P<C0.05) ;75 AL 40 FH MR 5 miR-NC 4t #¢, 22
S FE X (=0.638,P=0.541D) . WK 1,

2.3 A MAEGRAHR

3 41 Beclinl \LC3 Il 2 1 AH X 35 K P b A, 2
S Gt EE L (P<<0. 05) ;miR-125a-5p 4 Beclinl .
LC3 I & [ AR X 2R3k K F 5 T 25 4R miR-NC 41,
ZRA G L (P<10.05) ;%5 A4 Beclinl, LC3
1 & A X 35K F 5 miR-NC 4 4, 2 7 L83t
FEN(P>0.05,0F 1.H 2,

®1 SEAFAMEEHEXEAREERLE (L)

24151 Beclinl LC3 1l
2 A 0.3940.05° 0.1840.03"
miR-NC 4 0.334£0.05" 0.2040. 05"
miR-125a-5p 21 0.7740.07 0.5440.06
F 100. 882 89. 143
P 0. 001 0. 001

*:P<C0.05,5 miR-125a-5p 4 lL ¢ .

2.4 NF-«B/MAPK 4% 5 il %548 % & B & ik H

3 44 NF-«B p65.ERK1/2 . MAPK p38 mRNA #H
YR et 2R TG FE L (P >0.05), 1L
%2,
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A% 1415 B: miR-NC 41;C: miR-125a-5p 41,

23

B 1 HEM BB LR (400X)

Beclin1 e —

LC3II o — S

A B C
A:Z 4B miR-NC 4 ;C: miR-125a-5p 4,
2 Western blot % il %% 40 40 B B B 48 3%
EQFREBAR

®2 FHMM NF-«B/MAPK E S ERHEXEEN
B RIAK T B (2 L)

21 51 NF-«B p65 ERK1/2 MAPK p38
S 0.9240.09 0.6740.08 0.7840.09
miR-NC 41 0.94+0. 10 0.69+0.08 0.79+0.08
miR-125a-5p & 0.924+0.08 0.684+0.07 0.784+0.09
F 0. 082 0. 085 0.022
P 0.922 0.919 0.978

2.5 NF-«xB/MAPK 1z 5@ %48 % & & & & L

3 # pNF«kB p65/NF«B p65. p-ERK1/2/
ERK1/2.p-MAPK p38/MAPK p38 i, % %A
il B X (P <<0. 05); miR-125a-5p 41 p-NF-«B
p65/NF-kB p65.p-ERK1/2/ERK1/2.p-MAPK p38/
MAPK p38 ¥JHH i & F 25 14l miR-NC 4,22 74
BT L (P <C0.05) ;25 H4 p-NF-«B p65/NF-
kB p65. p-ERK1/2/ERK1/2, p-MAPK p38/MAPK
p38 5 miR-NC 4 L, 2 W LG it E L (P>
0.05), L3 3. 3,

x3 £ HMI NF-«B/MAPK S @BEXER

RIEBEREER (x£5)
- p-NF-kB p65/ pERK1/2/ p-MAPK p38/
- NF-«B p65 ERK1/2 MAPK p38
2 0. 32+0. 06" 0. 390. 06* 0. 45+0. 06"
miR-NC 1 0. 30220, 05" 0. 38220. 06 0. 4270, 05"

&gk 3 £ R NF-«B/MAPK (5 S BBREXEA
RIEBRILE (2 +5)
. p-NF-«B p65/ p-ERK1/2/ p-MAPK p38/
’” NEF-«B p65 ERK1/2 MAPK p38
miR-125a-5p 21 0.820. 10 0. 9120, 09 0.8120, 08
F 76.118 42,451 56. 520

P 0. 001 0. 001 0.001

*.P<C0.05,5 miR-125a-5p ZH [,

p-NF-kBp65

NF-kB p65 |

p-ERK1/2

ERK1/2

|
|
|
|
|
|

p-MAPK p38

MAPK p38 |-

A2 A4 3B miR-NC 4 ;C: miR-125a-5p 41 ,
3 Western blot %4 il %% 22 48 fs NF-«B/MAPK
GFEEBREXEGRIEBERLLR

3 it %

I W LA A A R R P 0 — A LR L A 4 A 4
JiL PN B 55 R E | W B O B A R A 7 T 2 A B AR
S R & i TR E AR IR 1 S ik e o I
A G5 DALY it 25 i IS . A BESE R 2 R BT L R
T 2450 T 5 A T A W EL S S5 R AT AR B e A
MaAE T, H 2 Fh B W AH 5¢ 8 B A L0OIR R K
K B AR T A SR A R R o e
I AR T B AEFLIR B BRI e i T AR A K
PR32 142 400 ) 550 1 1o T T AR E W 1 & A=, B T 4
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IMAMAEAE T AR A RO kPR R R 4
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miR-125a-5p J& T miR-125 %K % & & i, 51 , & {7
TFYAAAR 19913, 25 T W &4 flk B, miR-
125a-5p J& miR-125a [ & 2 A&, 17 76 SUE L 9 2= )
AENO, R SCHRIRIE , miR-125a-5p 76 ARG A549 4
Ji P AR 220 A B T 300 % A0 B et U T 2 L
A5 R, miR-125a-5p 78 M #4052 1 M 2L B o
B IR, 1 IR E X IR IR 9T I BB 1R T
55 AR L D SR IR 38 6 T T LR
2 ML S AR 5 R 0 EE T ek A 0 L
9 MCF7 4l b miR-125a-5p it %35, B Y )5 &
MDC K Hoechst Y s, 400 PH R 5 T 25 A4
M miR-NC 41, H i 22 35 40 Jd |1 0 A3 ¢ 28 11 Bec-
linl \LC3 Il 25 [ AH X 2 35 7K 7 11 8 7 i, #2078 2o % ik
miR-125a-5p 3 K 7] i 5 7L AR 98 MCF7 4 % 4 A
Wit 4 A LR, BT A J2 miR-125a-5p it 5 N iF 3
B DR Z5 G o DT D800 00 o) i 8 4 5 I B & 5 3L
T % T W AN 4 F Beclinl JLC3 1 B ERBTFE .
Pk A gy &

BEAN A 5T 45 R R, Y JF miR-125a-5p 4
NF-«B/MAPK {553 # & 11 b ff—p-NF-«B p65/
NF-kB p65. p-ERK1/2/ERK1/2. p-MAPK p38/
MAPK p38 ¥Jim F25 HAL M miR-NC 4, /R i ik
miR-125a-5p H& K Al G il 14 0 NF-«B/MAPK {5 5
T [ AH G 2R 1 IR Ak K T T AR a2F FL R 98 MCE7 41 Jifg
H k. MAPK J& T M &M A% 5 81 1 s » v] 3 2
T W R Ak K T I B ERK B R 1k 2 Bk
JO7 5 E— A 3T % N NF-eB L M I 45 F 3 A 56 R 1
FR G S R ek IR SR oY R, W
I 3-F 5L I AT G JE Y MAPK {5 5 18 A0 54 8 B
MAPK p38 .ERK1/2 i 2 b ifii {2 i 198 HepG2 4l
1 L 5 A T 25 AL, LEONARDI %57 B 5%
FH MAPK K2 A%/ HARE RS 5 T W
LI A0 M A W R, AR SRS R R, i Rk
miR-125a-5p J5 FLIR S MCE7 20 i [ W 4 FH 5 o,
A BE AL H & miR-125a-5p £ 5 b 5 fff NF-«B/
MAPK 15 538 H 5006 12 8% o OC 3 i e 1k bl =
B, DI A 596 200 B 1 s 3 i

25 bR, 1 %35 miR-125a-5p 3L A Al i75 5 3L
i MCF7 4 il & 4= A W5, 7] 5B 5 {2 #F NF-«B/MAPK
15 5 3 [ AH G B W IR Ak K ST A O, R 3L 9 19 11 IR
BIFRAL T A BB 5 2 miR-125a-5p 3 K BE 75 i 1
HoAt i B35 S 7L AR MCF7 40 % A 3 WA 15 ok
— W5,

o
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