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Relationship between miR-34a and VEGF expressions in breast

cancer tissue and the clinical significance
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Abstract

Objective: To investigate the relationship between miR-34a and VEGF expressions in breast cancer and the
clinical significance.

Methods: The miR-34a and VEGF expression in 40 paired specimens of breast cancer and adjacent tissue were
detected, and the relations of miR-34a expression with clinicopathologic factors and VEGF expression in breast
cancer were analyzed. The influence of miR-34a on transcriptional activity of VEGF in breast cancer MCE-7 cells
was determined by dual-luciferase reporter assay system. In MCF-7 cells after transfection with miR-34a mimics,
the changes in cell proliferation and expression of VEGF and its down-stream Akt protein were determined.
Results: In breast cancer tissue compared with adjacent tissue, the miR-34a expression was decreased while
VEGEF expression was increased significantly (both P<0.05), and the miR-34a expression was significantly related

to TNM stage of breast cancer tissue (P<0.05) and was negatively correlated to VEGF expression in breast cancer
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tissue (r’=0.4469, P=0.0033). After miR-34a mimics transfection in MCF-7 cells, the transcriptional activity of
VEGF was inhibited, proliferation rate was reduced, and the VEGF expression and phosphorylation level of Akt
protein was down-regulated significantly (all P<0.05).
Conclusion: MiR-34a expression in breast cancer tissue is decreased, which reduces the inhibition on VEGF and
its down-stream Akt phosphorylation, and thereby facilitate the growth of breast cancer.
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MCF-74 itk (LB E%HA ) , DMEM
W W H EEGibeco, TRIzollg H EEIife
technologies, FA07 . SNEEIE A bt o B A4 4,
¥ifk: VEGF, Akt, AktpSer-473FHIGAPDHIl [
Z[ESanta, SYBR Greenll§ H 3¢ [E Promega.
1.3 XWH*
1.3.1 MTT %% 43 50% miR-34a B4 (F:
5'-UGG CAG UGU CUU AGC UGG UUG U-3'; R:
5'-AAC CAG CUA AGA CAC UGC CAU U-3") X
FH 4 %F B8 5 %1 (F. 5'-UUC UCC GAA CGU GUC
ACG UTT-3'; R: 5'-ACG UGA CAC GUU CGG
AGA ATT-3") ( g, %35 ) 2] b T X £ A
K MCF-7 i, 4HE3% 3% 12 h )5, 43590 .
12, 24, 36, 48 h 5 /™[] 50K 10 40 38 A 15 0
TE 490 nm Abic SEMOGAE o 20 358 5 %) 30 o 2R 1
SRR WHIE =1- (Gl E 424 0D fi /7 X Bt 20
34 ODfH ) x 100%.
1.3.2 W AEEZEHREEE 43 HH miR-34a 5
P J TK-VEGF (5 5 ) 3 Tl e 5 25 [X 4844 i BH
PEXT ) S ) 5 g 2] 4k T ECE KA VEGE WT
K VEGF DEL( 2B VEGF 55 miR-34a 45 & 1 5848 ik,
JER [, FED) MCF-7 4iffarf, (i E
il i 5 S 96 A5 A
1.3.3 RT-PCR 1 mL TRIzol 241 £H 2 sl 40 )i
0.2 mL 405, RHE 15 s, FEEHE 2~3 min, &
> 15 min, W EZEKAH, A 0.5 mL 5B,
B2, B0 10 min 3 B3 A 75% OB, $R¥E .
B0 5 min T4 5, F DEPC AL B K I i DLIE,
55~60 CHFHE 10~15 min. F15 21 RNA K% 5%
W cDNA, ¥ 17 REALTIME PCR X . ff JH 5l
¥ VEGF J F: 5'-GGT GAG AGG TCT AGT TCC
CG-3', R: 5'-CCA TGA ACT TTC TGC TCT TC-
3'; miR-34a 2 F: 5'-ACA CTC CAG CTG GGC
CAG TGT TGG-3'; R: 5'-ATT GTC GGT GTC
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CA-3', R: 5'-AAC GCT TCA CGA ATT TGC GT-
3'; GAPDH  F: 5'-CAT CCC TTC TCC CCA CAC
AC-3", R: 5'-AGT CCC AGG GCT TTG ATT TG-3',
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Figure 1 The expression of miR-34a and VEGF in breast cancer

and adjacent tissue ~ Note: 1) P=0.0031; 2) P=0.0042 vs.

adjacent tissue
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miR-34af £ B S VEGF K F ik 2 B 7 M X
(r’=0.4469, P=0.0033) (F2) .
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Table 1 The relations of miR-34a expression with clinicopathologic

factors of breast cancer [ (%)]
iR-34a Fik
@Ei o mi a%‘:zl_é’— Xz P
11K =
RS )
< 45 23 13 (56.5) 10 (43.5)
=45 17 14 (84) 3(17.6) 2973 0.085
TNM 4314
I 4  2(500) 2(50.0)
il 27 22 (815) 5(185)
111 8 3(37.5) 5(625) 8323 0.040
v 1 0(00) 1(100.0)
1.5 4 ;
Y=-0.3453*X+0.7859 P<0.01 r=0.4469
1.0
=
(&}
=
=
0.5 -
0.0 : T |
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B2 ZREALRH miR-34a 5 VEGF RiXky#EXME
Figure 2 Correlation between miR-34a and VEGF expressions

in breast cancer

2.3 WRAXEMmKELWKNER

WA R WS LI 25 R R, miR-34an] B
BMH VEGF-WT MCF-741 i rh VEGEF 1Y 5% 5% 1% Pk
(P<0.05) , MXVEGF-DEL MCF-74i}ith VEGF
5 SRIEYETT W W2 (P>0.05) (K3) .
2.4 MTT #il4ER

43 A % G miR -3 4 a5 L4 5 BT 1 % BET 471
Ja, RIMCF-740 g Mg oL, 45 R B8, miR-
34a il LY YL 5 B9 M CF -7 20 it 384 5 B i 90 31
SRR A b, 12, 24, 36, 48 hif il &
Sl (12.30+4.82) %, (14.72+5.52) %.
(15.33+3.55) %, (18.63+9.35) %, %251
BHoitE Y ($#HP<0.05) (K4) .
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M TK-VEGF
I MiR-34a Bl

2)

B 3 miR-34a Xf VEGF B a3l FHREMENHM
5 TK-VEGF Ft4%, 1) P=0.0013; 2) P=0.6714

Influence of miR-34a on transcriptional activity of

VEGF Note: 1) P=0.0013; 2) P=0.6714 vs. TK-VEGF

Figure 3

—O— BRI
—A— MiR-34a B4 %)

& 4 miR-34a ¥t MCF-7 4L 5E R 2400

Figure4 Influence of miR-34a on proliferation of MCF-7 cells

2.5 RT-PCR #&illZ %R
S miR-34at& 149 5 B X5 1R 5 271 s e

B 1 miR-34a f ALY

VEGF

AKTST

AKT

B -actin

6 Waestern blot #ill VEGF 5 Akt EERIX

Figure 6 Western blot analysis for protein expressions of VEGF and Akt

control
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TE: S LA,

24 hJ5, RT-PCREGIMMCF-741g-F VEGF Ik,
SRR, HUMEX BT LA L, YmiR-34a
Y G, MCF-TH M M miR-34a3 5 W]
F+# (P<0.05) , VEGF mRNAZ A W] WK
(P<0.05) (H5) .

0 BAVEXSIE B MiR-34a B
1)

E 5 RT-PCR#ill miR-34a 5 VEGF kixz . S

XPRELLAEL, 1) P=0.0007; 2) P=0.0002
Figure 5 RT-PCR determination of miR-34a and VEGF expressions
Note: 1) P=0.0007; 2) P=0.0002 vs. negative control

2.6 Western blot #& il 45 R

S I miR-34ati 409y 5 B R X IR 4 5 Gy
24 hJi, Western blotfMMCF-74 it VEGF
Akt BERRACAKUE AR RDE, 250 ER, miR-34a
AEMI 2 T VEGF 5B MRILAKE R RIL (1
P<0.05) , 1iXf A Akt A K FE A JC W R
(P>0.05) (K6) .

I Ikt
I MiR-34a f54014)

1 ) P=0.0052; 2) P=0.0043; 3) P=0.2864
Note: 1) P=0.0052; 2) P=0.0043; 3) P=0.28642 vs. negative
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