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Study on the effect of microRNA-449a targeting KDM3A on
the biological function of breast cancer cells
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[Abstract] Objective To explore the effect of microRNA-449a (miR-449a) on the biological behavior of breast
cancer cells by targeting lysine demethylase 3A (KDM3A). Methods Real-time fluorescence quantitative PCR and West-
ern Blot were used to detect the expression levels of miR-449a and KDM3A in breast cancer tissues and adjacent normal
tissuess human normal breast epithelial cell line (MCF10A) and human breast cancer cell lines (MDA-MB-231, BT-474,
MCF-7, SK-BR-3), and dual luciferase reporter gene assay was used to analyze the targeting relationship between miR-
449a and KDM3A. Then, MCF-7 cells were divided into five groups for transfection: control group, negative control
(NC mimic) group, miR-449a mimic group, miR-449a mimic+pcDNA3. 1 group, miR-449a mimic+pcDNA3. I-KDM3A

group, CCK-8 method, Transwell chamber and cell scratch assay were used to detect MCF-7 cell proliferation, migration
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and invasion in each group, Annexin V-FITC/PI double staining method and Western Blot were used to detect MCF-7 cell
apoptosis and the expression levels of apoptosis-related proteins caspase 3, caspase 9, B cell lymphoma-2 (Bcl-2) and Bel-
2-associated X protein (Bax) in each group. Results Compared with adjacent normal tissues and MCF10A cells, the rel-
ative expression of miR-449a in breast cancer tissues and several cell lines MDA-MB-231, BT-474, MCF-7 and SKBR-3
was decreased, while the relative expression of KDM3A protein was increased (P<C0. 05) ; there was a targeting relation-
ship between miR-449a and KDM3A, and miR-449a negatively regulated the expression of KDM3A; Compared with the
control group and the NC mimic group. the proliferation activity of the miR-449a mimic group was decreased at 24 h, 48
h and 72 h at the same time, the number of cell migration and invasion was reduced, the scratch healing rate was re-
duced, and the cell apoptosis rate was increased, the relative expression of intracellular apoptosis-related proteins
Caspase3 and Caspase9 and pro-apoptotic protein Bax was upregulated, and the relative expression of anti-apoptotic pro-
tein Bel-2 was downregulated (P<C0.05); Compared with the miR-449a mimic group, miR-449a In the mimic + pcD-
NA3. 1 KDM3A group, the proliferation activity increased at the same time, the number of cell migration and invasion in-
creased, the scratch healing rate increased, the cell apoptosis rate decreased, and the relative expression of Caspase3,
Caspase9 and Bax proteins in the cells was downregulated, while the relative expression of Bel-2 protein was upregulated

(P<<0.05). Conclusion miR-449a may inhibit the proliferation, migration and invasion of breast cancer cells and promote their

apoptosis by targeting and inhibiting the expression of KDM3A, thereby playing an anti-breast cancer role.

[Key words] Breast cancer; microRNA-449a; Lysine demethylase 3A; Proliferation; Apoptosis
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Hh g R R R A, IR A 5 MR A KON BT
JE S YIA G 3278 miR-449a A REAE S — R4 g A T
FAEERTY . DIREWF 5T K B, miR-449a 3 i HE 7] 9
£ p53. TPD52 % Sl 3L DA, 400 i) L A o 40 17 344 5
EHERZE I AT, #4h, miR-449a
I e 3 5 7L R 6 200 X Ak T 25 At S SR 1 U

PR A 3 B i 24 5 L LAV RN (D . AR A
WFFER W], 75 B 20 2 A Z B g 20 21 miR-449a 3R
KT I T AR AR E ko ) O S bR ER AR F 5T
873 7E =B L R R0 A B L MR v ) R AR AR AE
325 R B K5 EZ K ER.PR 19 FHPEAR
BAK, X —RKILE 7 W T R 5+ 5 Bk,
Ak miRNA ) B = B2 AR T 240 I 8 5 S L g
PRI P 6% FRT O 7 2% JEC A P A L A A TR AR 1T L B
W EAK DI fE . A ZE 45 R R . miR-449a 1 FL AR i 41
UM FR v Y 3R GA AR TR 0% IE R A 8 E R
FUMR I B2 4 MCF10A ; 75 3% 14 S A% 1 ME 08 2% 32 1 FH
LRI 4 i &2 MCF-7 W5 2 miR-449a mimic J5 »
I 25 R R L miR-449a 3 33k W 3 A Hl MCF-7 41
ML 35 TR SR B RE ). R miR-449a #£ %
TR0 2, % 9 A0 v T B8 ke PE A AE

ot g — 4 B & B, KDMB3A 78 3L I 9 20 40 %
0L AR Y 3R Gk 3 TR 5% IR 41 4UR MCF10A
i, 5 miR-449a S IAH I 1) R B, 1 m & ]
REAEAERGE LR HE, 3 AR W15 B 2% T Je 358
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He Kl i 45 5L S50 56 IE T miR-449a 0] ) 45
KDM3A ) 3-UTR Jf#l i H K3k, iiE 58 KDM3A &
miR-449a BB BL P, KDMS3A 1 —Fh 20 & 11 2 W
FAC B A7F Z Fh Ak B B R P I s E A 0, I
T 22 Tl R b e L SR R R R A K S e RS G
200, i KDM3A 4235322 miRNA K 4008 45 . IF
Xof IR 1) R A R R R AR E B SE R . B 4, miR-335 #f
A KDM3A 3k, i 37 W1 240 A B 40 e i ) 4k
FER Y s miR-22-3p i 13§ ] KDM3A J# £ Hippo
15 45 38 I 400 4 25 5 W Jes 20 M 1) 1 B L 1R B R RS Rk
1 ARG R — 2 R, 13 3k KDM3A 7] jfi
%% miR-449a %I MCF-7 4 g i 30 988 % 07 o $2 78 miR-
A49a 38 33 1 F] 45 KDMB3A 2835 & 5 H M/

e b8 1) A 5 0 R ek R v R T ML R A2 3
W3R, 98 20 i 20k 3kt ARk B T, DA 3K 5 415 5 448 5 A
1RZERE S o PR T O L IR R R T R A
FE W re 1 i i EE ALY . DRl SR A R AN A R T
TP R B T B O B R mE 2 — . Caspase-3 Al
Caspase-9 =2 R T Py TR M IR 120 5% 10 % 0 IR 45
K, Bel-2 J& 2 M i HT 08 122 11, 76 22 F b 21
ZUrh 2RIk L A2 HE bR 20 A7 0 L R B it 25 . Bax 2
Bel-2 ZZ G 2 8 T2 B, BB 65 5 Bel-2 JB L 5 R
A EE P HPTR T AE AL R0 Caspase SK & N L 75
SR T AR BE IS R R, miR-449a iF ik
7 EEHE MCF-7 0 1=, | 8 Caspase3.Caspase9
K Bax & 1 W) £ ik, 3 T Bel-2 &1 RE, #2201
miR-449a HATfEHE MCF-7 40 i 98 1= /9 76 F 5 i 7 7]
mf it 2 35 KDM3A J5. MCF-7 4 Jfg 08 2 9 2>,
Caspase3.Caspase9 N Bax i HF 5 F#,.Bcl-2 & H
FEE N FE, F W miR-449a 3@ 5 #0115 KDM3A 4 &
FUR A T
4 g

miR-449a 7 FLIRIEE 41 20 A0 i 2 p Rk T
M S W) KDM3A 1 240 i 15 58 L i 7% e f= 28
2 200 0 0 T, A FU R O R b R AR . X —
RIA B TR R i L AR R 1 o LR O O I A EE
17697 5K W 5 AL W AE 80 A (AR B R A A AE — % )
BRE L i o 76 20 40 455 B0 P B8 5IE miR-449a/KDM3A 4
AR NPE . R R T 3 2o A4 e 4 B S ol % i e A6 7Y
et — 20 B IR X — {5 5 b 7R LR R R A R R b AR
FAMLE B b7 8 7 .
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