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Abstract ; [ Purpose | To investigate the effects of hypoxia microenvironment on the proliferation
and apoptosis of human breast cancer MCF-7 cell line,and preliminarily explore the effects of
hypoxia on the cellular expression of microRNA-21 (miRNA-21) and the cell proliferation and
apoptosis. [ Methods ] Hypoxia environment of breast cancer line MCF-7 was induced by CoCl,.
MTT assay was used to monitor the situation of CoCl,-induced hypoxia on proliferation of hu-
man breast MCF-7 cell in vitro. The cell apoptotic ratio was detected by flow cytometry. Re-
verse transcription polymerase chain reaction (RT-PCR) was used to examine the expression of
HIF-1o« mRNA in different hypoxia level,and the expression of miRNA-21 was assessed by
stem-loop RT-PCR. [Results] Compared with the cells without CoCl, treatment, the cells with
CoCl, exposure exhibited obvious growth inhibition which increased with CoCl, concentration
and exposure time,but 100,200wmol/L CoCl, treatment group still had proliferation of cells in
a certain period of time. According to the flow cytometry results,apoptosis rate in CoCl, treatment
group was higher than that in control group. The mRNA expressions of HIF-1ae and miRNA-21
were higher in 200,400pmol/L. CoCl, treatment group than those in control group (P<0.05).
[Conclusions ] Human breast cancer MCF-7 cell are grown in a certain degree of hypoxia and
time. The increase of cell apoptosis is induced by hypoxia. Hypoxia condition can up-regulate
the expression of HIF-1a and miRNA-21,lead to hypoxia tolerance of MCF-7. The mechanism
may be miRNA-21 up-regulated through multiple signaling pathways regulating target genes to
affect cancer cell proliferation and apoptosis.

Subject words:breast neoplasms;hypoxia microenvironment;microRNA-21;hypoxia inducible
factor-la (HIF-1av)

e A A T SIS b e ) R A W) S R IE R — M A A =28 T UIAROCN B R

~ SR T VA% A 3

BIREE KW EEER, M+ A S0F WL, ThBEREHE AL o e RS BEAR I T, XS By S g
[ B M AR R, T4 B T E R A B 73 5 (063000); A% (21 1% /N RNA (microRNA , miRNA ) J& FL % A 4 v

E-mail ; zolbeau@sina.com

W7 B 5 :2013-12-04; & B B #1:2014-02-21 TIEN—2KR/NAEg D  dE RNA, B K E Y

B e 2014 £ 2 20 %% 4 265



Journal of Chinese Oncology,2014,Vol.20,No.4

h 22 AT R AL, S 5 sk e EE R 5 40
Gk I PR A3 B i A 3 ) 0GR P, o miRNA-21
TR 22 B80S A g v s 2638 (R G T miRNA-217¢
AL T g B ARWFSERI L CoCl, B4
755 NFLIRIEE MCF-7 2000, X% 20 Mo i A= K L
KM HIF-1a . miRNA-21 1) 23516 O . %120 88 1)
miRNA-21 £ G5 R BT X firbJ2 40 B (%) 5% 1)

| M5

1.1 #REF

N FLIR I MCF-7 40 i p 0] b G & K 4 R 22 5
5 Rt g, DMEM 355 2504 H Gibeo 23 A, i 4 Ifil
T H AT U A TR A MTT I H Amereco
Zydl, IR (DMSO) I [ J&K 23 |, G4k
(CoCl,) W A Sigma 2~ 7, Annexin V-FITC/PT X %t
R &0 7 R AE W 2\ Trizol \PCR 51 %) RT-
PCR i % 5518 7] & K SYBR Green qPCR i 7 & Wy
B Invitrogen NEEIIR
1.2 /5 %
1.2.1 2afe3E A A s B A 22

NFLARIE MCF-7 4085 3% T & 10% 06 2F 038 |
%% % (100U/ml) | 5585 % (100U/ml) ) DMEM X% 7
T HE 5%C0, 3T CEM T IR AL, 7R 41 i
K= 60%~70%F & B, 25 &4 0,100,200,
400pmol/L CoCl, FYJiG 4= 1L 5 F2 W, 35 9% 24 48,
72h J5 AT R S
122 MTT &4 m) 2 i35 34

B N LR MCF-7 40 i 2 % B0 K 0, 2%
PR B, LA 2x10* AN /ml 352 R0 T 96 LA, 45 41 4n
M % 6 A~ &2 L,

400pmol/L, 5 %% 24 48 72h J5 il A MTT (5mg/ml)
10pl/AL, 4%k 37°CH: % 4h, 3 LW, finA DMSO
150pl/4L , 24372 ¥ 10min, 25 110 BEE 28 | Bl bR
490nm A0 72 25 FLOYCIIE (OD) o 21 B AT il 22 (% )=
(1-5256:40 OD {H )/%} #E 40 OD {Ex100%
1.2.3  Annexin V-FITC/PI 34| 74 ==

AN MR BE CoCl, Ab S A0 L 24h J5 79 10 25 0 i 4R
40 M (1 000r/min,Smin), ¥ K PBS ¥ 2 K, &0
WSO A, 1 R 28 b Y R AT, A Y A e AR
W R 1x10%ml, B 195w 40 2%, A Sl An-
nexin V-FITC {&%], k6 4°CHFF 10min, .0 % L
B, VLRI R T 190p] FRBEZE thitrh, fnA
10wl B AL S BE (20l/ml) |, #EE 4°CHFFH Smin J5, H
ot X 20 LSRG U
124 58 % 5% % PCR # M miRNA-21 4= HIF-
la & ik

W X AR R 0 LR i MCF-7 4t i 42 B i
AR H A A PR SS , SR Trizol 72 H2 ML
I B RNA 58 A4 43 010 00 B2 1 0 8 4 B2 | I
SRR PEAT RT-PCR ., H:h miRNA $22 B 580 5% S i B 45
A3 A BRI 75 3857 .miRNA-21 25 35 4 7 PE 5|
Y(Table 1), % %% S il % ¢cDNA, J B & {42 :37°C
10min,42°C 50min,70°C 10min, PCR S 14 :95°C
10min, 95°C 15s,62°C 20s, fif¥ 40 X, U6 RNA F
B-actin 53 ) A 7€ K U miRNA-21 1 HIF-1ae B9 N
S 27000 SR IR TR U A A
1.3 SitZihE

K SPSS 13.0 ket ettt , 24t &
OB B R O 22 0T, TR axs
N, L P<0.05 25 geit e

Table 1 Sequence of the primers

100pl/4L, 17 248 A It
BEJE R gy O

Primer sequence (5'—3")

miRNA-21 RT CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGTCAACATC
F GGGGTAGCTTATCAGACTG

FEHIE I 16~
24h , i 41 j 5] 4 1k R
25 X A s

AGTGCGTGTCGTGGAGTC
U6 RNA RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAAAAATATG

i% 34; Wi j]l] ﬁ 7L }g h F GCTTCGGCAGCACATATACTAAAAT
- R CGCTTCACGAATTTGCGTGTCAT
Rk TR N 22wl W
Dh 9% R - ”j‘i i i HIF-1a F  CGTTCCTTCGATCAGTTGTC
(PBS) £ ], 256 41 R TCAGTGGTGGCAGTGGTAGT
B2 CoCL (W) Bractin F  CTGGAACGGTGAAGGTGACA
R AAGGGACTTCCTGTAACAATGCA

45 9 20,100,200,
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2 g:él: % Table 2 The optical density of various conceljtration of CoCl,
on MCF-7 cell in different time(xxs)

CoCl, Concentration (umol/L)

2.1 SREXAZLRE MCF-7AMmgEmM N Timeh) 0 100 200 200
AL CoCly Ab FRZL 1) 40 O3 5 ) 24 48, 24 0.44x0.04  0.41x0.02°  0.400.03°  0.39:0.04"
72h ERT AL, 22 FA ST R L (P<005), 48 0.51:0.06  0.45:0.02*  0.43:0.02%  0.340.05’
72 0.34x0.03  0.29:0.04°  0.28:0.06'  0.22+0.03’

{2 100.,200wmol/L. CoCl, 4k B 21 4 41 il 48h 4%
Note: * : vs normal group, P<0.05;%:24h vs 48h, P<0.05.

24h 5 #9758 (P<0.05) , £ W [R] 35 B & CoCl, ¥R JE

1, 0D fZH T e, AN s ok g pe | 0

j#i M (Table 2, Figure 1), 8 1(5):

2.2 BREX AZLEREE MCF-740 B8 T B9 & 0 Il —
LS SR W A0 M T 2R R 0, | E ol -~

100,200 ,400pwmol/L CoCl, &b ¥ 41 £% 3% 41 il 24h § 25 ¢ —¥— 400pmol/L,

JERET RN (2.62+0.13)% . (3.31+0.12)% . 207

(7.43+0.16)% . (11.7320.15)% ., &4t 2#50#r, 57

Kb 2EL 240 154 0 T 5 ok B LA LU e 2 o7

5 (P<0.05) (Figure 2)., (5) , , ,

2.3 EREX HIF-la,miRNA-21 RiEHI 0 24 48 Zr2~ "
AR BE CoCl, 5 37 NFLAR I MCF-7 41 jig
24h J&, SERFE R PCR ¥l HIF-1a,miRNA-21

Figure 1 Inhibition rate of MCF-7 cell following CoCl, treatment
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Figure 2 Annexin V-FITC/PI detect apoptosis of MCF-7 cell after treatment with different
concentrations of CoCl, in 24h
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AT Ik i, S5 Won, B B EURE B 8
HIF-1ae }¢ miRNA-21 35 ANWiE i, 200,400 pmol/L
CoCl, ZbHZ 5 % A UM L 22 A Gt X (P<
0.05) (Figure 3), AHXCHE 7RI A1, HIF-1a 13155
miRNA-21 FRAE U] 5 1Y IEAH G (1=0.967,, P<0.05) ,

B HIF-la
m miRNA-21

mRNA relative expression

0 100 200 400
CoCly(pumol/L)

*: vs normal group, P<0.05

Figure 3 The H/F-Ia and miRNA-21 mRNA expression
of MCF-7 cell cultured in CoCl, for 24h
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B ZH R S R R AR, Horb HIF-lo 02 EE A
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HIF-Too 235 ) 5 =100 miRNA-21 15 R 5 B % B
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1R BB IR,

RS AT AT PR 7 30 —Fh 2 s 4,
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RURRAZ A N L2148 I IR ER i R B -, ARl
CLEE AN AR S LA A RO OREF IR I A, DA T AR L Bk
Ao ENANE A 2 e S 56 il G4 4G (CoCly) 1
HMERL B SRR EE AR SC 50 SR AN ALV B2 9 CoCl, 52
PN [ e SR B %oF N FL AR i MCF-7 48 a7 52

F ATl A ) 9 B2 A CoCly 3% 5 WA [] i ] Azb
B MCF-7 20 8 9 F MTT 32 00 22 20 ff A 4 il 28, 5K
B 25 R, CoCl, A B ZH 50 B4 35 s B0 g A
EE0G I = e 1 e S s T L O (E R TV O
200pmol/L CoCl, &b ¥ 2 1) 4 ffl 48h P ATS 3G 5, & W
— 2 M AU R RITIE [R] P B AT ORI RN PR AR G . VA
Z1 45 OB B0 HeLa 4 Jf 6 40 52 56 b & 0L 4 {12
PEAR MG B A 9T BoR HIF-1o 76 220 Bl U RE I
WHR TR A TAP-2 (R, MHI T e SE R 5,
MALEE 72h J5, T 4 M3 58 A 5 52 B P 1
FEAEXT AN R A Py HE R LR B, pH AR |
JSCIE A0 P LE AL 48h TR R ASBIF Yk BRRE A i E R
JEE B 16 o i 20 M O T R T e . SR R L HIF-1a
TESAIE S M TR E ZAE M, IR E M HIF-1a
ARG R W T3 HGTD-P, 1 i 3806 4 8 T 3 1
Bax il Bak, SR AR EMMPEE C HEA
JH 2 B RS T (Apaf-1) Fil caspase-9 JE i
T-EZAY, 5 KM TR, Lee % OHESE HIF-1a
A5 pS3 By Ik M AN pS3 B RE E Ik, 2 A 4
P, T HIF-1a X T 15 5 38 B 19 #F 58 36 & 5¢
ETEHE T AR AR 3 A A HIF-1o0 XFHE T 09 8 5
AMENEH . AL &I miRNA-21 K& 6t 4A
FEBE R I L ZR R 3G hn , IR A HIF-1a B3R I8 IEAH
K. miRNA-21 1E R 75 ZHT AR I A b i i 3%
iK% HRMs, 3 H & B HIF-1o B9 45 & 067 55 7E pri-
miRNA-21 5 5% 58 4 o5 b i K 2 2kb (14 47 & Y,
Mace 45 "2IF 58 & Bt 2235 19 HIF-1a 7] L9 miR-
NA-21 B35, i BLHE W HIF-1o 20 JEB A S50 T
miRNA-21 ik (IR 15 12— BB 55 45 35 o #7
il LR g8 40 i MDA-MB-231 400 miRNA-21 ik %
B ] [ A 40 36 58 6 Y IR AE PE PR T2, Sarkar 25 "
58Kk LGRS F T o K aA 1 miRNA-21 AT {2 F 21 ffg
HEFE RS o Ui miRNA-21 76 iy 40 it i 34 5 04
TR B EEE EEMEM ., Rk
HIF-1a /5 miRNA-21 B335 | JE 100G — R 215
FEH 4 PTEN ,PDCD4 .SPRY1,SPRY2 BCL2 “5 4
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