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Mechanisms of miR-29a in migration and invasion of breast cancer MCF-7

cells in vitro
WU You, TANG Tingting, ZHU Qinhua, JIN Liang”, PAN Yi" "
School of Life Science and Technology, China Pharmaceutical University, Nanjing 210009, China

Abstract The aim of this study was to investigate the effect and mechanisms of miR-29a in migration and inva-
sion of human breast cancer MCF-7 cells in vitro. MCF-7 cells were treated with miR-29a mimic or miR-29a
inhibitor to up-regulate/down-regulate the expression level of miR-29a. Wound-healing assay and transwell
chamber were employed to determine cell migration and invasion in vitro. The target gene of miR-29a was predic-
ted with the Targetscan7. 1 database and verified through luciferase reporter method. The effects of miR-29a on
the expression of the potential target were detected by Western blot and real-time PCR. Results showed that in
vitro migration and invasion ability of MCF-7 cells was increased significantly by miR-29a, which could target
HBPI in the 3'-UTR region. The protein expression of HBPI was decreased by miR-29a overexpression. However,
the alteration of miR-29a had no significant effect on the expression of HBP1 mRNA. The results validated that
miR-29a, highly expressed in breast cancer, could down-regulate HBP1, which in turn promotes migration and

invasion ability of breast cancer cells, thus promoting breast cancer metastasis.
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Table 1 Primer sequences used for gPCR

Primer Sequence (5'—3")
GAPDH-F GGAGCGAGATCCCTCCAAAAT
GAPDH-R GGCTGTTGTCATACTTCTCATGG
HBP1-F TCATCACCATTGGAAGGAGGA
HBP1-R TTGCACCATCCCAAATCATCA
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Table 2 Sequences of miR-29a mimic/inhibitor and their controls

Primer Sequence (5'—3")
UAGCACCAUCUGAAAUCGGUUA
ACCGAUUUCAGAUGGUGCUAUU
UUCUCCGAACGUGUCACGUTT
ACGUGACACGUUCGGAGAATT
UAACCGAUUUCAGAUGGUGCUA
CAGUACUUUUGUGUAGUACAA

miR-29a mimic Sense
Antisense

Control mimic Sense
Antisense

miR-29a inhibitor

Control inhibitor
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Table 3 Primer sequences used for luciferase report assay
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Primer Sequence (5'—3")
HBP1-WF CTAGTGTAATAATAGGCTTGAAAATTGATATCCTGTGGTGCTAAAGTACAGTAGAAAGA
HBP1-WR AGCTTCTTTCTACTGTACTTTAGCACCACAGGATATCAATTTTCAAGCCTATTATTACA
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HBP1-MR AGCTTCTTTCTACTGTACTGGCATCTAGAGTACGCCTGGGCGTCAAGCCTATTATTACA

2.7 Western blot 5% 3

e 48 h )5, WA AN M 2R G 11,
A FRESE sk, 100 °C 2k 10 min,10% SDS-PAGE
HLUK > B R 0T, T 4% BN & PVDF i 1R & F
50 g/LJBLAR 451 TBST 2 R T 1 h 5435
IAKRRE B St A HBP1 Hit4A Kz St A GAPDH it
4,4 Ci &, ¥ H DL TBST $ki% 3 3¢, LA HRP 47
WCFEPLR 1gG HUREIRMFE 1 h, TBST Y% 3 K,
ECL {4 R 48 8 52 0 (0, WA 45 JF A7 K B2 491
fili. L GAPDH £l 5t
2.8 LI

SEGBE A * =5 Fon, {# [ GraphPad Prism 5
Gt T SR ge i SR B, PR ] 1 L
IR ¢ K86, DL P <0.05 A ST FE X,

3 4 B

3.1 miR-29a £ RFSUIRIE o il & P o9 kA
MDA-MB-231 J& F 51 &% % 1 W Pk 2L i 8 40 i
Z,MCF-7 Mg ER PHVEZL AR 40 00 &R B2

JE# MDA-MB-231 %, A5 L 38 7 A [ 3L g
AL R P miR-29a [ KKK, RT-qPCR A6l 45
H(E 1) F~, miR29a 7 MDA-MB-231 H #3234
B iR 5 16 MCF-7 H, miR-29a 75 PEFR 4 B = 1Y
MDA-MB-231 H1 3R iA 8 5 #2878 miR-29a 1y ¥ 76 /2
JieE 1 H

6 r Kk
©
3
g 4r
D
&
g
o
zZ 2 F
ks
Lo
e —_
0 1
A N
‘ $e
& v
> ©
3
»

Figure 1 Expression of miR-29a in different breast cancer cells (x +
s,n=3)
*** P<0.001 vs MCF-7 group
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Figure 2 Transfection efficiency of miR-29a in MCF-7 cells after trea-
ted with miR-29a mimic/inhibitor (x £s,n=3)
*** P < 0.001 vs control mimic group;* P < 0.05 ws control
inhibitor group
3.3 miR-29a xF A SUBR S MCF-7 4 g 64 4k 93 £
e 3T A5 6 AR AE

RSN RS S 25 3 B, 5 AL B 1 X B
A, 1 2235 miR-29a (1 40 g ) I 18] Bt 25 4L
FTE (B 3-A) 5 55 4100 500 B 1k BECZH AH T, it
R miR-29a (1) 24} 40 IR 1] B A8 b b 2 B AIG (&1 3-
B) . (RHMRZESLIGZE R R, i3 ik miR-29a /Y
LT AR 2R R0 2 (BT 4-A) 5 AH LAY, R R
miR-29a [ 40 fifd f= 22 Bk 2> (18 4-B) , 2 R A 4t
ES-9'S
3.4 ek BFAM & HBP1 64 3% & & B i e

i N 43 A7, miR-29a J7 51 5 HBP1 3" 9E##
PEIX (3'-UTR) fA7E— A HAMAS & X, HBP1 A HE>
miR-29a ARESF IR . AR T THOLR
P 2 5L g, e g s R (& 5) R B HBP1 25 miR-
29a (1) 3L, miR-29a 5 HBPI1 1 3'-UTR [X.

FAAE R AR
3.5 Western blot ## RT-qCR #:#| HBP1 & & 7K -F
Fo b R T 0 Rk

Western blot 4521 (18] 6) 7K, 1 323K Rl B
miR-29a 43| A] "~ A1 L HBP1 #E 2 I KF- A2
Ko R, RT-qPCR Z5% (18 7) 7R, miR-29a 1Y
i FIE TR XS HBPL 1Y) mRNA 7P 500

100 num
i

i 100 um ‘ : 100 pm
Control inhibitor miR-29a inhibitor

Figure 3 Effects of miR-29a mimic ( A) and inhibitor ( B) on the
migration of MCF-7 cells

Control inhibitor miR-29a inhibitor

Figure 4 Effects of miR-29a mimic (A,36 h) and inhibitor (B,48 h)
on the invasion of MCF-7 cells
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Figure 5 Luciferase reporter assay after transfection (x +s,n=3)
** P <0.01 vs control mimic/WT group; * P <0. 05 vs control inhibi-
tor/WT group
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Figure 6 Effects of miR-29a mimic ( A) and inhibitor ( B) on the
protein expression of HBP1 in MCF-7 cells
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Figure 7  Effects of miR-29a on the mRNA expression of HBPI in
MCF-7 cells (x £s,n=3)
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