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Inhibitory effect of miR-34a on the proliferation of
breast cancer cell by targeting Notchl

GAO Yan-chun
(Department of thyroid and breast surgery of the Affiliated Hospital of Chuanbei Medical College,
Sichuan Nanchong, 637000, China)

[ Abstract] Objective To explore inhibitory effect of miR-34a on the proliferation of breast cancer cell MCF-7 by
targeting Notchl. Methods  MCF-7 cells were transferred with miR-34a mimics and miR-34a NC. The expression of
miR-34a in MCF-7 cell was examed by RT-PCR. The cell viability was detected by MTT. The cell apoptosis was examed by
Hoechst staining. Cell cycle was detected by flow cytometry. Western blot, RT-PCR and dual luciferase reporter gene assay
was to detect whether Notchl was a downstream target gene of miR-34a. Results Compared with miR-34a NC group, the
expression of miR-34a was up-regulated, the cell viability was decreased, cell apoptotic rate was increased, cell cycle was
arrested in the Gl phase, the expression of Notchl protein and mRNA was down-regulated (P < 0.01). Conclusion
miR-34a mimics inhibited MCF-7 cell proliferation and induced cell apoptosis via targeting regulation expression of Notchl.
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Fig.1 Detection of transfection efficiency of miR-34a
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Fig.2 Effect of miR-34a mimics on MCF-7 cell viability
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Fig.3 Effect of miR-34a mimics on MCF-7 cell clone viability
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Fig.6 Luciferase reporter gene expression analysis
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Fig.7 Effect of miR-34a mimics on the expression of Notchl protein and mRNA MCF-7 cell

3 g

miRNA H A J 3L PR sl L R 7R, RE S 245
A THEIEH mRNA (19 37 -UTR X 35, FH 38 2 55 P i)
B, DT 000 ) 8 56 PR 3 3k | I 5 e 1) B A R e
VIR FER 3 5, AT R B RS R
PEHY ', miR34 KM & — 25 R 5F 1
miRNA, J I AELE T W) S L ah W b 4% =
AR PR LN B miR-34a, miR-34b, miR-34¢, H
miR-34a J& miR-34 FEH AR 25 3 e ik e 7 T
1p36. 23, HEEWE ) 12 A7 76 il LA AN 0 i A7 1E 5 41 41
o, T miR-34b K2 miR-34c¢ J& miR-34 B EEIE A
FERASMG IE # LB p Rk AR . 5Tkl
miR-34 Z % & B A M /E A miRNA | miR-34 %
AL FLAR I 6 N R 2 B0 4l 20 IRk ik
FEE miR-34a, miR-34a 574 238 ]V FLAR &
FRA IR XU 20, TS ARG T H miR-34a
Fek g TR e F B 95 AR, 235 1 i 200 L 1) 1 5 L
A BERRNTY ) R FRATHED miR-34a X 7L AR
JE A L P 8 B R T A AR W 2 AT O B T
W VE R, r LAAS BIF 5% 76 L4 e T, 15 5 38 i IR 1
FEYL miR-34a mimics & miR-34a NC, RT-PCR # ]
gt J5 MCF-7 20 il miR-34a 323k, 45 £ W
miR-34 mimics % YL s Dy, #4538 8 MTT 35 J o B
SEIAIES: T miR-34a mimics RE i 35 1 B I MCF-7
ARG S e A s A H |, 1B miR-34a mimics X}
MCF 45 2 A B 25 I HI/E . Hoechst Y4

ZERABIESE T 4518, 15 Nie 420120 7hao S BIRFSE
miR-34a mimics 7 B 5 8 IR 20 B 95 40 MY, 55 IR R 4
Mo VR R —3, 53 AR 4 A 0% 20 3 5 1561
T e 24 e SR A 2L SO AT BOR 28 b 24
Pyt 368 3 R4 4 LR A ) AR R e HE LT AL, i
VIAMIGE $e 4 2k H i 4l AR A I miR-34a mimics
X MCF-7 41 i J8 3 /4 52 i, 25 2R 3% 9] miR-34a
mimics AEFEH MCF-7 20 J&1 4, i 240 i ] 30 BEL s 7
Gl M1, IF4a% G2 At M 151, DA BH T 1 240 1 ) A7 22
7154} DNA il i — 2 113 T miR-34a mimics
Xt MCF £ a8 7 /) 0 i 7 A , 5 Ghawanmeh %)
TR — 30

miRNA X406 A= 9247 A 1) 38 42 4 1 B A
JeBE T HON R TR AL TR P54 H  miR-34a A
Ak o A2 8 A Wy R S5 &% 38 Notehl 7 fig
J& miR-34a [y FUEH L N 22— H IR 5 40 g 3
SHAEIAIRT ) Notchl J& 1991 4E7E N2 T ik
20 L P I R S R IR IR S 5 e Y A A
KBRS, Norchl f&H RAM Z5#J1X,6 1~ 41
MR SC I B IX 2 DA E SR, & A
MR X S PEST JF SR HLAY . 5T SR Notchl 5
TR, e, TRTE IR OES W ELARHE ST Y
XN R FHR S FE R LI IESE T miR-34a mimics fi§
BERS Notchl 1 3 sk &, #4 western blot [
RT-PCR L iF 52 T % miR-34a NC H %, miR-34a
mimics 21 Notchl #5 H M mRNA A& R E T
W, NI EH T Notchl /2 miR-34a B9 T JiE#E 3% (4],



60 R F A R A AR 2016 4F 11 A 4526 45 11 3] Chin J Comp Med, November 2016, Vol. 26. No. 11

1M H T 4 Notchl ik fg & & (% 91 §l MCF-7 34
FEPT M AS ) miR-34a mimics 38 i &8 5] R
Notchl &3k, T MCF 41 Jfd 3458 .

2% A, miR-34a mimics g 38 35 0 ) f7 9 45
Notchl 3k, 75 FL IR 40 ig MCF-7 P81, I3
2N RSG5 40 AR R B BEL 7E G1 1, MRS IR
TESE p53 HEHBE 5 miR-34a J3 31 7454, T B0
miR-34a %565, MTE MR AL 4L ps3 LR RAE,
B miR-34a MFEFEZFHNH], BALRBARET i
HAHEKEIIEFEM p53 5 Notchl Z A WAF1EH
HEMBRY W R T MCF-7 41 miR-
34a Xf T Notchl HYIHFEAEHIFIRE S p53 (5 5 HIEAH
5 B ALK K BRI 5T D7 1

S 3k

[1] Dubey A K, Gupta U, Jain S. Breast cancer statistics and
prediction methodology: a systematic review and analysis [ J].
Asian Pac J Cancer Prev, 2015,16(10) :4237 —4245.

[2] Yun]J, Espinoza I, Pannuti A, et al. p53 Modulates Notch
Signaling in MCF-7 Breast Cancer Cells by Associating With the
Notch Transcriptional Complex Via MAMLI[J]. J Cell Physiol,
2015,230(12) :3115 -3127.

[3] D’Angelo R C, Ouzounova M, Davis A, et al. Notch reporter
activity in breast cancer cell lines identifies a subset of cells with
stem cell activity [ J]. Mol Cancer Ther, 2015,14 (3).779
-787.

[4] Yuan X, Zhang M, Wu H, et al. Expression of Notchl
Correlates with Breast Cancer Progression and Prognosis [ J].
PLoS One, 2015,10(6) :e131689.

[5] Bf&, 2844, 2%, 5. RNA T Notchl 2EE X FLARNE
MCF -7 ZiMIE 58 K P TR SEma [T ], IR R 55 S 0 B 2 2
&, 2012,28(1) .11 - 14.

[6] Zhang HD, Sun D W, Mao L, et al. MiR - 139 - 5p inhibits
the biological function of breast cancer cells by targeting Notchl
and mediates chemosensitivity to docetaxel[ J]. Biochem Biophys
Res Commun, 2015,465(4) :702 -713.

[7] 5k, B3, JRIGEH, %, MicroRNA - 34a i@ id Notchl Xf

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

B IV 40 L bk T24 MG AR AN [ D). R IBCAE R A AR,
2012,37(5) :426 —430.

BHE, T, 5kA 4. miR - 34a #L1A JR$E NOTCHI 2 %t
SW480 AUMBBEFH A SE M [ 1], 5 = HE R4, 2012,34
(22):2297 -2301.

Kaboli P J, Rahmat A, Ismail P, et al. MicroRNA-based therapy
and breast cancer: A comprehensive review of novel therapeutic
strategies from diagnosis to treatment[ J]. Pharmacol Res, 2015,
97.104 - 121.

Rothschild S I. microRNA therapies in cancer[ J]. Mol Cell
Ther, 2014,2(1) :1 -8.

PUAET, X, BIE. miR - 34a XFR & A & A 1R
RIS R [ T]. BEAOITTaeGR, 2013,42(6) :6 -9.

Nie J, Ge X, Geng Y, et al. miR-34a inhibits the migration and
invasion of esophageal squamous cell carcinoma by targeting Yin
Yang —1[J]. Oncol Rep, 2015,34(1) ;311 -317.

Zhao H, Ma B, Wang Y, et al. miR-34a inhibits the metastasis
of osteosarcoma cells by repressing the expression of CD44[]].
Oncol Rep, 2013,29(3) :1027 —1036.

Ghawanmeh T, Thunberg U, Castro J, et al. miR-34a
expression, cell cycle arrest and cell death of malignant
mesothelioma cells upon treatment with radiation, docetaxel or
combination treatment [ J]. Oncology, 2011,81 (5 - 6):330
-335.

Mansoori B, Mohammadi A, Shirjang S, et al. Micro RNA 34a
and Let-7a Expression in Human Breast Cancers is Associated
with Apoptotic Expression Genes[ J].
2016,17(4) :1887 —1890.

Javeri A, Ghaffarpour M, Taha M F, et al. Downregulation of

Asian Pac J Cancer Prev,

miR-34a in breast tumors is not associated with either p53
mutations or promoter hypermethylation while it correlates with
metastasis[ J]. Med Oncol, 2013,30(1) :413.

Yun J, Espinoza I, Pannuti A, et al. p5S3 Modulates Notch
Signaling in MCF-7 Breast Cancer Cells by Associating With the
Notch Transcriptional Complex Via MAMLL[ J]. J Cell Physiol,
2015,230(12) ;3115 -3127.

(&M@ B#3)2016 -07 -28



