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miR-424 modulates radio-sensitivity of breast cancer cells via targeting HMGA1

ZHANG Yunxia, XU Min, ZHANG Jian, ZHAO Yutian (Department of Oncological Radiotherapy, the Affiliated Hospital of Jiangnan
University & Wuxi Fourth People’s Hospital, Wuxi 214062, Jiangsu, China)

[Abstract] Objective: To explore the effect of miR-424/HMGA1 (high mobility protein A1) axis on the radio-sensitivity of breast can-
cer cells and the possible mechanism. Methods: A total of 50 cases of breast cancer tissues from patients, who underwent surgical resec-
tion at the Department of Oncological Radiotherapy, Wuxi Fourth People’s Hospital from April 2014 to April 2017, were collected for
this study. Real-time quantitative polymerase chain reaction (qPCR) and Western blotting were performed to evaluate the mRNA and
protein expressions of miR-424 and HMGA1 in breast cancer tissues of radiation sensitive and insensitive patients. After being treated
with different doses of “Co y-ray radiation (0, 2, 4, 6 and 8 Gy), the expression changes of miR-424 and HMGAI in breast cancer
MDA-MB-468 cells were observed. Subsequently, miR-424 mimic/inhibitor and pcDNA-HMGA 1 were transfected into MDA-MB-468
cells, and the effect of miR-424 on cell proliferation, invasion and apoptosis of radiation-treated MDA-MB-468 cells were evaluated by
colony formation assay, MTT assay, Transwell assay and Annexin V-FITC/PI double staining flow cytometry assay, respectively. Fur-
thermore, dual luciferase reporter gene assay was used to verify whether HMGA1 was a target gene of miR-424. Results: The pa-
tients in radio-sensitive group exhibited higher miR-424 expression but lower HMGA1 expression than the patients in insensitive group
(all P<0.01). Compared with the cells treated with 0, 2 and 4 Gy radiation, the cells treated with 6 and 8Gy radiation exhibited signifi-
cantly higher apoptosis rate and miR-424 expression but lower HMGA1 expression and cell invasion (all P<0.01). Moreover, luciferase
reporter gene assay confirmed that miR-424 down-regulated HMGA1 expression. Mechanistically, miR-424 significantly inhibited cell
proliferation, invasion and induced apoptosis of MDA-MB-468 cells (all P<0.01) via targeted down-regulating HMGA 1, and further up-
regulated the radio-sensitivity of breast cancer cells. Conclusion: miR-424/HMGA1 axis regulates the radio-sensitivity of breast cancer,
and over-expression of miR-424 may increase the sensitivity of MDA-MB-468 cells to y-ray radiation therapy.
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Tab. 1 Clinicopathological features of 50 patients with breast cancer(n)

Clinicopathological feature N Radiation sensitive Radiation resistance
Gender

Male 3 1 2

Female 47 24 23
Age (t/a)

>50 30 16 14

<50 20 9 11
Tumor size (d/cm)

>5 21 9 12

<5 29 16 13
Tumor stage

TNF (I-1) 22 17 5

TNF (III-1V) 28 8 20
Lymph node metastases

Yes 32 10 22

No 18 15 3

1.2 @miatk ., 2 EXH 5NE

N FL I 40 i 52 MDA-MB-468 18 [ th Rt L i
Y0 ABIF FC T miR-424 A1 HMGAT1 i siRNAs A1 mim-
ics I [ i 75 #5328 7 , DMEM FJif 4 13 0 [ 5%
Biological Industries A ] , T %% 2 A5 5 R 30 H b
WO ARAE Y AR A IR A 7], Lipofectamine™ 2000 F1
W% 557 & 34 B H 28 TaKaRa 2 7@ , Transwell 7]

% 1) H 3£ [# Corning /A 7] , Annexin V-FITC 4ff ffl 5 1=
for MR S B i DU AE YA TR A =], MTT I H
T E TR AR A PR A A, 4l RNA PR H
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B & - SDS-PAGE ¥ I b is i) £ 1751 2410 1 2%
Bio-Rad /A 7 , Western blotting —#/{ (antibody-HM-
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are



- 44 -

HR [ MR 2R iR T A%, 2019, 26(1)
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B FRMRATE 37 °C5%CO, 35 T2 i MR 7% . IR
K 20 B, RSV A6 S , T A DMEM R: 97 5
B I 5 B O 1} 10° AN mle H5 4 R R 3 6 FLAR
(2 ml/AL) , HF 37 °C . 5%CO, 54 FE F 15 97 24 h, Bl 5
43 %) F miR -424 inhibitor. miR - 424 mimic. pcDNA -
HMGA1 ¥ JL 4 f , H 4% 4L 7515 2 % Lipofectamine™
2000 % Gk AP0 A, e 4e 48 h 5 TR G WAEE T
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3ATAT L. FRAH MG BE A K J5 SR A ©Co -5 28 (0
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FH“Co y-5F 2R JBUF (0.6 F18 Gy) 43 2 h 5 B T 40
BT, 3T 37 °C. 5% CO, 8% 9% 24 h J5 B #: 100
wl/FLHT () 355 72 O S 20D, HAREFLINA 10 ul 1
MTT % (5 mg/mD , K-FF2 R _FARHEIE ) 1 min J5 , L
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T RNA R LRI . W46 54K 254 500 ng it RNA,
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dT Primer, ddH,O %k 78 & 10 pl; 3 # 5% F2 F¥ N 37 °C
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primer il oligo dT Primer, 4% 5 70 #H [F] , F5 56 F2 7 0
42 °C 15 min.85 °C 5 5,4 °C{fA7 .

H Bio-Rad CFX96 {X k1T qPCR [ M, [ NAA 5
25 ul, HAAHE 12.5 ul SYBR Premix Ex Taq 11, 10
ng cDNA F1_E R 51 %% 10 pmol/L, ddH,O #h 78 &
25 ule JRFEFA95°C 305.95°C5 5,60 °C 30 s,
39 MIEFR ;95 °C 10 5165 °C 6 5.95 °C 5s. PCR 5%
AL 2. H K3 K HMGA1 mRNA A% &1k &
THE T 22, Horb 43 5l LA GAPDH #1 U6 15 -
%, SLIEF 3R
1.9 Western blotting # M L A% 7% MDA-MB-468 4m fic.
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mV, FF4L45~70 min. 75 FR A IR ORI S, B %
BT 5% WA= MIE SR A H4ERR 1 h, BRI —didit
HMGAI1 HifE(1:1000) ,4 °C Nk 5595, WelRgz i
MR A 3 U0, AKX S min, BE 5 NN 2E P %R 1gG T
(1:500), IR 1 he YRR 3 G, IR ZE R
R CEL 258 1. GAPDH H{E N2, Bio-rad Gel
DolEZ 15 %5 FH K A% 25 (1, FH Tmage J 3K At 53 b #E 7
IR IR SR H R 3K,
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Tab. 2 Primer sequences

Target Sequence

(8 F: 5’-GATTTCTCCCTCATCGCTTACAG-3’
R: 5’-CTGCTTCATGATCGTTGTTGCTTG-3’
GAPDH F: 5’-GGTGAAGGTCGGAGTCAACG-3’
R: 5’-CAAAGTTGTCATGGATGHACC-3’
miR-424  F: 5’-GGCAGCAGCAATTCATG-3’
R: 5’-CAGTGCGTGTCGTGGAGT-3’
HMGALI F: 5’-AGCGCTGGTAGGGAGTCA-3’
R:5’-TCTGCCCCTTGGTTTCCTTC-3’
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M rp, SRR B B IR 5D 5 75 37 °C L 5%CO, 55 75 44
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48 h, SR . 5% O 2 Ao U 47 HE XU Ol ZR A
8 DR ) 2 10 PR 1 SR FH T A Ak N 0 Kk T g
FICAE , I LU SO NN 2
.11 %its i

K H SPSS 20.0 2 A #E4T 4e it 73 it F GraphPad
Prism 7 X SEI0E AT AH S R 4l . PR AHTR] bh AR
K R . LLP<0.058 P<0.01 £ ZE R A G FE
o
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B4 (=-7.47,P<0.01; & 1A) ; HMGA 7£ L i Je i
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1 miR-424(A)F1HMGA1(B) ZEFL IR BB A L P RIRIX
Fig.1 The expression of miR-424 (A) and HMGAL1 (B) in breast cancer tissues

2.2 miR-424 3 LA & MDA-MB-468 @ 855 77 4 &
49 %76

SRR v B TR RS2 IR 45 TR R R, 22 6 FlT 8 Gy “Co y-
SRR AL F IS () MDA-MB-468 41 i 1) 7 [ TE i 55 2

IK T 0~4 Gy I EALBRAH 40P (fo6=—6.86, —4.70, —2.98 ;
tsay=—10.50,-7.30,-5.27, ) P<0.01; &I 2A).

qPCR A& 45 SR H , 48 6 f18 Gy I “Co y-Hf 2%
T AR B 5 MDA-MB-468 41 ifd miR-424 %% 7K °F- i
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5T 0~4 Gy 4b 3 2H 40 il (466,=—10.26,10.23,9.71;
ts—=16.09,16.24,15.53,1 P<0.01; 2B , i HMGAI
FIEKFEFEMRLT G H (t6=5.72,-5.20,-5.83;
fsa=—10.26,-10.96,-12.97, ) P<0.01; & 2C).
Western blotting f:lll 45 5 (& 2D)ESE , 48 6 #18 Gy
I [ “Co y- i 5 28 AL B JF MDA - MB-468 41 ity 7
HMGA 1SR IE KL T 0~4 Gy A EEZH A0 (2o
=-5.49,-5.26,~4.59 ; ts ,=6.69,-6.56,~5.75, P<0.01) .
Transwell /)y % L6 45 R (B 2B F) R B, P ER
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i
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8 Gy d.""

468 4 L 12 2% fe 77 Y2 3 58 T o0 8 4H 48 i (=8.56,
P<0.01) ; it %1k miR-424 7] & 2% #1 i) MDA -MB-468
4N 1R 28R 11 (1=3.23,P<0.01).
Annexin V-FITC/PI % & i 30 41 B A A6 ) 45

(B 2G H)E 5L, i 1A miR-424 7] & 3% /2 3k MDA-
MB-468 2 it 7 - (=2.56,P<0.05) , TR miR -424 1]
EEINH MDA-MB-468 41 T-(+=3.05, P<0.05) . 4
J 2R AT 0k miR-424 15 Bl T 14 5% 7L JI g8 41 B X il
I7 B L UUER miR-424 AT B £ 7L AR 41 i 77 A
BT HUER .

Expression of HMGA1

4 6 8 =0 2 4 6 38
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200( &
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i

Number of invading cells

S
2 60
<
o 40
2
§ 20
*
4 5 5 Z &
PN i o
& A’Lb“o s>
& 2
RS &

"P<0.05, "P<0.01 vs 0 Gy group; *P<0.05, #4P<0.01 vs 2 Gy group; “P<0.05, ““P<0.01 vs 4 Gy group
A: Colony formation of MDA-MB-468 cells based on the colony formation assay; B and C: The expression of miR-424 and HMGAL1 in
MDA-MB cells were measured by qPCR; D: The expression of HMGA1 protein in MDA-MB cells was measured by Western blotting;
E and F: The invasion capability of MDA-MB-468 cells were measured by Transwell assay (Crystal violet staining, x100);
G and H: The apoptotic rate was measured by flow cytometry
2 miR-424 1L ARE MDA-MB-468 40757 84 H 220
Fig. 2 Effect of miR-424 expression on the radio-sensitivity of breast cancer MDA-MB-468 cells
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T A5 5 285 R TargetScan Filill HMGA1
A fiE A2 miR-424 R BE PR, FLARGI PP 510 40 1 3A 7 o
() B, X7 s 2R Tl A 5 ik BT 58 00 45 SR (B 3B) i
miR-424 7] PL454 HMGAL ()3’ UTR, Jf H 424 7] DA

A

Position 1019-1025 of HMGA1 3 UTR 5° ... UUCGACAUCCGUCAUUGCUGCUG...

hsa-miR-424-5p 3 AAGUUUUGUACUUA- - -ACGACGAC
B 2 15r M miR-NC
. W miR-424
=
Q
<
[}
2 1.01
-
&
b=
3 *
o 0.5
&
3
~
0
WT MUT

1 4% HMGAL 1] % 75 (1=2.86, P<0.05) . Western
blotting £ Il 25 H (B 3C) &K, fil F% miR-424 )5 & %
£33 MDA-MB-468 41l iy 1 HMGA1 &5 [ [ 3R 1A 7K
(+=7.86,P<0.01) . AT, HMGAL J& miR-424 [
FLPEAEIE N, H miR-424 1] 51 1% HMGA1 FIR 1A

¢ miR-NC miR-424 inhibitor M (x10%)
HMGA1 17
GAPDH 36
4 -
<
O 3F
=
jusi
Gy
S 2F
g
S
g 1
&
m
miR-NC miR-4124 inhibitor

"P<0.05, "P<0.01 vs miR-NC group
A: The bioinformatics analysis result showed that miR-424 had a binding site with HMGAT1; B: The luciferase activity in HMGA1-wt

transfected with miR-424 was lower than that in NC group detected by dual luciferase reporter assay;

C: The expression of HMGA1 was measured by Western blotting
&3 HMGA1 2 miR-424 gL £ [X]
Fig. 3 HMGAT1 was a target gene of miR-424

2.4 miR-424/HMGA1 5T s 33857 69 84245 A

JH T 7E MDA-MB-468 41 g 1 fit B HMGA 1 Al [H]
I} 7l F% miR-424 f1 HMGAL Ji5 , Western blotting 16 il
SRR, HMGA m fF J5 B3 401 7 HMGAL &
(1) 22 1% (1= 8.68, P<0.01; & 4A) , 1fij [7] i & B¥ miR-
424 F1HMGA1 N 53 A LR Z R BRI E X
(P>0.05) ; [A] i, qPCR A& I 45 S 7% , HMGA fi B#
Ja i U miR-424 115218 7K1 (=10.68, P<0.01; [¥]
4B) , 1 7] i Fil B miR -424 AT HMGA1 Jig 5 % R 2 E
WERTGEIEE L (P>0.05.

MTT R4S B (& 40) Bor, SRR L, 6
HI'8 Gy I “Co y-5 £ U5 AL P2 R i f% HMGAL 7] 2
Z N MDA-MB-468 41 g [f13#4 5 (=-9.86,, P<0.01) ,
M [ 15 il % miR-424 1 HMGA1 ) 2 53 6 G it % =
X (P>0.05).

Transwell /)N =y 4G I 25 S (B 4D F) R B, 5%t
FECZH EE %2, il B HMGAL J5 15 455 & 4 6 A1 8 Gy
1) °Co -5 B T8 Ab B 5 AT {2 25 41 il MDA -MB-468
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