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miR-145 #8[5] Glutl A7 Akt BEEXTZLIRIE
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M LUREAR T Glut] Fl miR-145 J& R 2k K - BEATAG I . R 46 1 S 5 Bk S92 560 G T A () 7L i o
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6 F B A B DR SE 08 B miR-145 X5 Glut] @9%% s 45, % B i 2 P W] B(SRB)SE 46 141 il 1 7%
1% 28 (Transwell) S5 45 56 3iF miR-145 X 2L I 98 40 A 34 58 A 2 68 J1 952 M, R Al Western blot 55 55 45
IE Akt {5 Sl B R AR, (G50 ] SRS, ZLIR 4L 200 Glutl 28 (A R 6 55 0
85 (1=7.230, P=0.002) , 111 FL i 96 41 20 b miR-145 23k ] 5 F [ (1=4.246, P=0.013) . LI 98 240 g
Y miR-145 J5 Glutl 3k W 8 F F% (1=7.664, P=0.002) , 3 H. miR-145 % Glutl 3 [H % 3 B4
—EHRAE T 9 B RN MO T Glut] FERAY 37-UTR X 38, 2L 40 1 P 55 2 miR-145 J5 40
MIAE 3d F 4d (984 58 B 1 (1=7.746 F1 8.086, P=0.001 F1 0.001) LA K 3T # i J1 W 18 W (1=4.960, P=
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Effect of miR-145 on Proliferation and Migration of Breast Cancer
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WANG Jing', XING Hui-hai*, XU Shu-fang’, BAT Xue®, JING Jiao®, JIA Li-li?,
ZHANG Yu-qing’

(1. Affiliated Hospital of Hebei University ,Baoding 071000, China; 2. Shijiazhuang People’s Medical
College , Shijiazhuang 050591, China;3. Shijiazhuang Medical College ,Shijiazhuang 050599, China)

Abstract: [ Objective] To investigate the effect of miR-145 on proliferation and migration of breast
cancer cells and its mechanism. [Methods] Twenty patients with breast cancer admitted in Affiliated
Hospital of Hebei University from February 2018 to February 2019 were enrolled. The expression of
Glutl in cancer tissue and pericancerous tissue was detected with immunohistochemy and the expres-
sion levels of Glutl and miR-145 mRNA were detected by fluorescence quantitative RT-PCR. Breast
cancer MDA-MB-231 cells were transfeced with miR-145. The transcriptional regulation of miR-145 on
Glutl was verified by double luciferase reporter gene assay,the effects of miR-145 on proliferation and
migration of transfected MDA-MB-231 cells were verified by SRB assay and transwell assay,and the
expression of Akt signaling protein was verified by Western blot assay. [Results] Compared with peri-
cancerous tissues,Glutl protein and mRNA in breast cancer tissues were significantly increased (=7.230,
P=0.002) ,while miR-145 expression in breast cancer tissues was significantly decreased (1=4.246,P=
0.013). Glutl expression was significantly decreased after transfection of miR-145 in MDA-MB-231 cells
(1=7.664,P=0.002) ,and the inhibitory effect was dependent on the 3’-UTR region of Glutl gene. The
proliferation (¢=7.746,8.086,P=0.001,0.001 )and migration (t=4.960,P=0.008)of breast cancer cells
transfected with miR-145 decreased significantly,and the phosphorylation level of Akt also decreased
significantly (1=5.406,P=0.006). [Conclusion] Glutl expression and the activation of Akt signaling
pathway can be inhibited by miR-145,leading to inhibiting the proliferation and migration of breast
cancer cells.
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HF 0 8 2L M o A AR R e R v — R A U
RNA (microRNA ,miRNA , miR) 2 ik /K FE 5%, If H
#7> miRNA AT RUYE LR 09 A M 5, 3L
J R B2 W AR YT miRNA J&—Fh K 18~24nt
HBE RNA 73 7, J8ad 55 5L mRNA 791 45 5 K 4
5L KA miR-145 55 il A 6 A bR 00 A A
AR 5G| RE A% 410 ) i 75 40 i 1) 4R 22 A A O
VE R e 2 W 15, AR 2 A 1(glucose
transporter 1,Glutl) F 2501 T A [, 2 54 %4
W Jz i RO T e ot R . E T 8 g AT 9 B Glued
Fik B 25 R A R R s R, S
it g S5 R RS B UIAROC AT LR Ay il 98 14 i
JEFREY O, RS B 7R miR-145 F Glutl 7&
FLI I rp e 3k KO FL e SR R R s e, O
YEFIBLHI BEAT 9120480

1 #ABEFE

11 mREAKE

2018 4F 2 H 2 2019 4 2 H & Bgi2 iR /9 20 4
LI B AT I AIE AR, PRI A 2L e 40
21 KB B R 4140 Sem DL B OE B A 2R R o5
A, PWAFRUE: (1) ABERTARIEFT AT FIRTT; (2)
BEBEHTARIGIT; Q) LT MWERIER N, HERRbR
e (D) FUIRE S K8 5 (2) & A H A i 5 (3)
ABEHT 5 S H #2906 7 IPURGRIT . TR
VI 3% 7L Mt 8 A SR 55 41 2 ST BH 2 SURE AR Tl A
10% 25 B v [T
1.2 SEIGZHBE & ALk 7

N FL 9 40 L /% MDA-MB-231 MDA-MB-453 |
MCF-7 A1 BT474 Wy [ vf R} B S8 35 57 ) (% 2 B
SXUM N 4 Ok N BE AR Y, B SR Ak g ) DMEM 5 i
Wige ik, AR MW (fetal bovine serum,FBS) &
10% e & FViE 58 3 /75 B R DPUIR G IE 1%WE .
Pt Glutl , $7T 3-8 2 H Wl 1 i %0 (glyceraldehyde-3-
phosphate dehydrogenase , GAPDH) . $T p-22 75 2 IR I
fif} (serine-threonine protein kinase , Akt)Fl1HT Akt Pt {4
B0 [ £ E Abcam AP FHE A F . miR-145-mimic
W T3 < AR A IR T, Transwell /N2
(FL72 0.4pm, JE B A2 12mm) I [ BE 72 A4 A Bl 2%
A BRA T PEO6E 1 PCR R & R % sl 5n] &
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H % HBEAYHA ) ARA T S RNA 2i46iL
57 & A0 — s bk 12 (bicinchoninic acid, BCA) & H &
s R & AR A R AT BR A R 4 AR
(radio immunoprecipitation assay,RIPA) Il [ 2 = K
YR AR A,
1.3 ®"REALERE

44 E 24h J5 K IR 4 70% .85% 95% FN
100% £ B2 A0 38 1h K, S N AR 3 1h 3% B I 647
AL A S X A AT U, U0 R A
Sum ZE AT IEMG AL U] FOiCE AR BB R Rk &
TR TR R RN 2 AR K AR B 1 Smin BB 2 41
Y112 B e A7 15 R 4 2% o v O i v TR R
E EALEE 10min HE17 8 EPUEIE R, BEIREh 22 Il
(phosphate buffer solution,PBS) it 3 X ,5min/¥X .
T A P g 1:50 @R BT Glutl 4t
GAPDH i p-Akt A4/t Akt —PLIEH ,4°CHE T 7,
PBS Pk 3 ¥k, 5min/ik . TAH LY 5 i in — 4
W, IR E 30min J5 ] PBS w3 WK, Smin/ik ,
N BB OR e ) A G, W 8 SN 20min
J5 B PBS whvk 3 WK, Smin/ik . SN A I8 KRS 2 Y
10min , Y2 6 25 o5 RS B K , 5 8000 /7 b
PER e B, B R S5 E T R TR g
L
1.4 %EREE PCR #M Glutl F1 miR-145 Rk

e 1x10° 200 T Glutl mRNA ZKSEAG I
1000rpm 5.0 J B 38 W 5 25, 1 FH A RNA 2lifbik
) G U B P RNA Al FH 80 5 SRl ) i R BUAS:
FHY RNA % 550 ¢DNA J5, i 7%¢ % & & PCR
R & AT i PCR N, W 4R & 8 SYBR
mix12.5ul, IE [ 519 1pl, K 514 1ul, DNA #E4R
2ul, WFEK 8.5, BAR R 25ul, PCR ¥4 R Wi 4
Ly FFUNR .95, 305;95°C, 55,60°C , 30s, It
R FEAT 40 DPEI . I3 A 1x10° S 4 i T
miR-145 7K -4, % H 20 4140 i miRNA 42 Bt 5
SR miRNA, R H— 1k miRNA S sl R &
XF miR-145 #E47 [ % 5%, Kk SYBR Green miRNA
PG it PCR I &4 miR-145 K #EA7TAG I

miRNA SC5% K 2 .miRNA Sl S5 5% 28 ool
5ul, 10xmiRNA K Hz 5514 2, 7K 8l U3 s 5%
4 :37°C,60min ;95°C, Smin, miRNA %¢ 6 & 5 i A
Z 4 SYBR mix 10pl, IEM 5149 0.4pl, 10514
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0.4pl,DNA AR 2.2ul, WK Tpl, EAER 20ul,
PCR #" 84 R M2 471G FEF 40 :95°C, 15min;
95°C, 10s,60°C, 30s, M A BRIEAT 35 MG FF . miR-145
1E 5% .5 GGAGGCAGGTCAAAA-GGGTCCT-3"
miR-145 JZ 7] 5] ¥ .5’ -AAAGCCTAA-CTGGCATC-
CTCC-3', miR-145 (N SR % U6, IE 17514 .5’
-GTGCTCGCTTCGGCAGCACATATAC-3', Glutl 1E [f]
514 :5'-GGGCTCTCCCATGCATTC-AAAC-3", [ [A]
5% .5 -CACCTTCCCTCCAACCAGT-TGC-3", N Z
FEH % GAPDH, EiF514) .5 -CTTTGGTATCGTG-
GAAGGACTC-3', i [1 5% :5'-GTAGAGGCAGGGA-
TGATGTTCT-3", & 2742 Z: i1 % Glutl F1 miR-
145 BYARXT F ik & B FEAR I 3 1K,
1.5 EARBHITRUEARIEE

W4 1x10° 4~ 41, 1000rpm 25 0 J5 K E 75 T
Fr2%, DULUE I RIPA 40 fg 24 f# % 200l I 4G
KR EWAT H 2R UUTE 58 e A, 4CELf# 30min
J&i ,4°C, 10 000rpm &0 10min, # 5K £ 5
—F ¥ EP 45, @it BCA 45 & i 77 & k6 il 40
L b AR R B EAT T T SRR R B 2R Y M
Pt B Bk B HL VK (sodium dodecylsulphate polyacry-
lamide gel electrophoresis,SDS-PAGE), & L& 1 -
BN 10wg, 120V HL ¥k 50min Ji i i 18 5% 1206 &
M5 2 R W % £ 4 (polyvinylidene fluoride mem-
brane ,PVDF){ |, ¥ PVDF BB 332 0 T 5%
By AT 1h, i PBS- R 20 k57 (PBS-
tween20,PBST) # ¥t PVDF & 3 YK, 10min/% . 4T
Glutl A4t GAPDH #% 1:500 HL I F5 B¢ . BT p-Akt Al
Pt Akt #¢ 1:100 L GIFG B 36 B 3%BSA, #4%
T A AL 7 B AL B PVDF B3R T 1352 9 T % 8
M) — B W 4CHE A K, PBST #h 3k 3 1%,
10min/IK . BNA ZPUIE I IR E 30min, I 5 45 1
Jei I PBST w5t 3 ¥, 10min/¥, k2% % A I & (1
#Kik,
1.6 WRAEHBBEEELR

¥ Glutl R 3" -0 dE S X (3’ -untranslated
region,3’-UTR) LA J 58 48 %1 3’ -UTR (3'-UTRm) #4 &
B 5¢ ) 2 Mg M & FL AR pReporter |, ¥ pRe-
porter Al miR-145-mimic 4% 4% %] MDA-MB-231 4
b 72h S WSO A R i RS O 22 R A DR A T
) 6 U0 I ARG 4 A v 2 R 1, AE X
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2 il 0 M= K RSO RO OGAE N P R
PEAE
1.7 ®Em% R B L1844 N 4 A iEE

¥ MDA-MB-231 40 Ha i #h T 96 LAk, H4
B 3 A AL B Al 53 A B G B A miR-145-
mimic 41, 40 EL YL R SR SR 0.1.2 .3 4d KA AL
MR FRIEFFE, A 10% = A BERR [ % 10min,
PBS w1k 3 WS A SRB & W S 30min, K SRB
W e AT 1% B R W e 3 K. It T E B AL n A
100l 10mM Tris 6 % W& % f# 30min, T [ 5 12
530nm {40 G0 S B DA JEE A R A B LA
I [R] Ay 48 Al b AR Rt R 5
1.8 AT BRI N FL AR R 40 A AT Bk

Transwell /NZ R JIIA 2x10° 4~ MDA-MB-231 4
J, K5 20 i 43 oA BF M ok 8 ZH A miR-145-mimic 41, 45
A E 3 AL A Y J5 15 R 72h,24 FLAR
TN 10%%5 & 52 55 W, FIAR 20 /N3 1 )23 1 44 it )
B T 5 B /N = BT 10% 45 5 8w WP R
20min, B 7% 3 A PBS w3 Wk, BT R T8 E
W IR, BAL/ANVE A 30% R |, % R N
30min, 750 E & I T 570nm P K T EUR OB
1.9 ZitZhbE

K SPSS 20.0 X EHE #EAT S8 1124 0B . Glutl
Al miR-145 FH X 23k i 45 1 i YORR B 3 48
WE2E R AL R) L3R A ST BEAS ¢ R 36, FEbR I 2
H KR 2262 ] Graphpad 3K, P<0.05 H2: 556
Gt L,

2 & R

2.1 ZFLBRFEF miR-145 0 Glutl £ FHRIE

Glutl £ 1504 FAUM AR I, 7 FLIR s L 20 =
TR B e e Al A A5 R DL Figure 1A, FLIR
i 20 Glutl 3 K 38 7K S W & T 98 55 41 41
(=7.230,P=0.002), i miR-145 B {5 T4 55 20 41
(1=4.246 ,P=0.013 ) (Figure 1B).,

2.2 Glutl A B ZLBR & 4 B ik b R %

5 MDA-MB-453 MCF-7 1 BT474 i3 % 240 i
AR EE , Glutl 2 A 7E MDA-MB-231 40 it ¥k b 3 35
I (F=11.849, P<0.001 ) (Figure 2), It 5 2252
B e PR FL IR 40 . MDA-MB-231 15 J S2 36 44k
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2.3 miR-145 3¢ Glutl ERE @

50t B2 A b, LR g 4 e
MDA-MB-231 H4% 4t miR-145 J&5 ,
Glutl mRNA 7K °F W1 i R FE (i=
7.664,P=0.002), >R A5G 2K fiff
et FE S, KB E K miR-
145 J5 ,MDA-MB-231 ¥ I ¥ 40 g
T Glutl 6 B Y 5% St D RE B 8 T
%, # Glutl 19 3'-UTR [X I %€ 48
J& ,miR-145 XF Glutl & [H 9 5 5%
P /E R 2% (Figure 3) .
2.4 TFRIE miR-145 FILREAR
I EE T

miR-145-mimic 2 3d 1 4d
41 i 5 i B /D 1 B M R A, 4
i) 22 5 BA g it 0 L (1=7.746
8.086,P=0.001 1 0.001) (Figure 4).
2.5 FRIE miR-145 FELAREARE
EBEE T

miR-145-mimic 1 {ij i 5% 48 i
B I > T B RR 4, 4 0] 22 57
HAG G127 X (1=4.960, P=0.008)
(Figure 5),
2.6 TRiIX miR-145 5 Akt 5 5
WEREAKFEHTH

miR-145-mimic 41 p-Akt ) &
F1 7K B S A1 BF 0 R 20 )
Z 5 BHA g5 X (1=5.406, P=
0.006), i Akt 58 7K - 95 26 )
ZR G E X (120330,P-0.758)
(Figure 6),

3 3 i

4 JfL T AE AE S 24 19 miRNA 4
el T e} R AW I Y SIE 7 e
i 4E o B P miRNA ¥ % $ — 2
FEAT, miRNA ik 535 5
AR R OIRE, fﬂw‘ﬁ 23l
AT A IR R E X

Glutl J& T # # ¥k 5% iz Eﬁ%‘a

BB 2 7 2020 £ 45 26 A% 5 HI

A
Glull protein expression in normdl Clull protein expression in breast cancer
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A :Glutl protein expression in breast cancer and its adjacent tissues;

B :Expression levels of miR-145 in breast cancer and its adjacent tissues

Figure 1 Comparison of miR-145 and Glutl expression levels
in breast cancer and its adjacent tissues
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Figure 2 Glutl expression in different breast cancer cell lines

A 1001 B nir-145 5’ -ACCUGCCUCAGGCAGUUUCCAGGAAUCCCU-3
= i
2 L I Glutl wt  3'-AAATATAGACCTTGARAAGGTAGTGTGTGA-5’
£ 80 Glutl mut  3’-AAATATAGACCTTGARAUCCTAGTGTGTGA-5’
Z
% L
60 _
= i o 1.5 I
o 40 z o)
o . <
Z r T2 1.0t
< B
= 9 T . .. Z 8
Negative  miR-145-mimic ~ § (5
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A :mRNA expression of Glutl after 0
transfection with miR-145; TR
. § R
B:miR-145 regulates Glutl gene e Cwtd” ) G\“‘\FJ'\“
transcription phep? oRe epont®”

Figure 3 The targeted relationship of miR-145 and Glutl
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Figure 4 Effect of overexpression of miR-145 on
proliferation capacity in breast cancer cells

TSR, A DY BRI A7 78 T 4l M I L, 67 53 4 25 1
I, TE MR A5 b e A R A 1 B R e RS b R
FEEAEHY ATk FL R H L Glutl Rk -
W, 1M miR-145 &35 . Shen 45 "k 81§ 4
miR-145 Fik & N, JF H miR-145 GEGE 06l & 9
i 3 A8 A E AN YE T, #E B miR-145 & ]
PR ME R . Chen 48L& BRAE IS LA T Glutl fig
B A1 T % T 98 200 PO 4% BBUR A, 2 T AR A ek R 4
BT AE R B Glut] B #9R 3E H A4 L 7E LR
i miR-145 VR L, RSB SN, M
Glutl YE ML R A G L, R —
& BUAE FL IR 9 40 P miR-145 234l Glutl # ik,

Negative control
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0 T
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Figure 5 Effects of miR-145 overexpression on migration ability

It H A Glutl A9 3'-UTR X I8 % 78
J& ,miR-145 XF Glutl & [H Y 5 3¢
PR bR, SCom g R
miR-145 eI Glutl 555 (1 5%
5%, 9F H miR-145 % Glutl 3£ K Y
S Sp A R AE HIAR S T Glutl e [
i) 3'-UTR X3, Geissler 252 % 3
mRNA 4 3’-UTR X 3% T mRNA
() Fe e PR O 37 -UTR #4
DI 58 A8 25 3 il mRNA 11 3
fiff, T B R SRS TR BRI
EFLIE A miR-145 5 Glutl
mRNA ) 3’ -UTR 45 & & & 5
Glutl mRNA i FEA#E, i~
Glutl 3 5% 5K

A5 i — 2 & B miR-145
AE % 100 ) L AR 9 A0 ML 1 51 . Feng
SRR AR B W P Glutl @ it
R 3 L s 40 4 R 7 4 i n
PR ifgE 4 A 5 L OF B Glutl %36
KFTHE 5 B R E R A
RIS % UIAC . Qiong 521k M
161 % i T SMAD K i B 5
* (SMAD family member 5,SMADS)

i 5 miR-145 (9 1 3206 FH 0 45 , miR-

145 1 323k GE 4% B 2 41 %l SMADS
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B iR-145-mimic
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Figure 6 Comparison of p-Akt and Akt protein expression
in overexpressed miR-145 and negative control groups
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Glut] F- 9 il HA 5%, 1 410 ) 2L A 400 o 3 9 [+
it miR-145 7] fig il i /E H T SMADS 45 9 2 K Jf
PEHEH mRNA A 8 1 00 ) PLAR i A M 5, AHF
8K I miR-145 RENS NI ZLAE AT RS | Jiang 251
S AR AR /N0 B B TP Gluel 25 19 B3 2 B 4z 2
fit 5 2 #% K ¥ kB (nuclear factor kappa-B,NF-kB) &
S B R, 3 NF-kB {3 53 PR 2 R iR 4n
L PR I A K ST, 0 0T 0 ) 3 00 4 12 2B R RS
Sheng 45" & JLAE B W 9 1 miR-145 BEAE 31 1 p21
VR P 4(p21 activated kinase 4, PAK4)JE K ik |
HET A PAK {5 538 15 19 15 1k, 5 B0 W 9 4 i 1Y)
1R R e 1 T W L, 78 FLIRE P miR-145 23
M Glutl 2 AR A , 5 S0PL R 8 40 00 % s i
IR R o Ty 20 B 7 X B 2o v 7 B T R K
T, TR AR TR 20 7 A R B A R ELRAR  RE
PE2h R 2 S 2orL e 40 M i SR RS e A R R
[F] i miR-145 s AT G838 ixf 47 i 2L AR o 40 b PAK4
FE R Y 5 SR I 40 B b PAK {5 538 B 9 16 1k, &
AR AT TR, AR —2 L0,
7 FLRR IR A0 P miR-145 BEAEAMH Ake B8 111 B 1R
b, SEuess R E W miR-145 BEW M Akt (5538 %
M ft . Phadngam 4617 &k BLAE BP 5195 Glut]l B3R
K Z 3 Akt 550 JE ¥ PTEN 8 1 #0761 Akt 25
BEFR AL SN W] Glutl 25 1128 35 R 40 i e 47, 5 300
HLI A0 AR ZE AL, 2 0 0 ) B SRR A A A e FL
PRI D miR-145 AT GE3E o S0 Akt 8 AR IR 1k
PLAM ] Glut] 25 P 2308 2 M A2 A7, a8 1 397 71 2L
e 200 B P A, S SOPL R A A0 e 3 i AT S
TR,

25 1Tk, miR-145 76 2L TP REAZ 1 ] Glutl
(223K 1 Akt {5 538 6 I 16 Ak, 28 T 00 74 LR g 4
Ju 38 5E AR
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