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Angiotensin II Promotes the Migration of Breast Cancer Cells

Cao Lingsen,Shen Wei,Cao Xiangrong
(School of Life Sciences,Nanjing Normal University, Jiangsu Province Key Laboratory for Molecular and Medical Biotechnology,Nanjing 210023, China)

Abstract : Breast cancer is a high incidence and malignant tumor in women. The invasion and metastasis are the major
reasons that leading to the death of patients. It is of great significance to study the factors and biomarkers associated with
cancer metastasis. In this study,the migration of breast cancer cells MDA-MB-231 treated with the angiotensin Il (Ang1l )
was enhanced. The Ang Il significantly stimulated the expression of uPA(2.97 times)and uPAR in MDA-MB-231 cells
by the Q-PCR measurement. Therefore, the Ang Il could stimulate the expression of uPA and uPAR in breast cancer
cells, which maybe one of the reasons promoting breast cancer cell migration by AngII .
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1 MRSk

1.1 EE#HBSRAF
NFLHRE A 7 MDA-MB-231 RS20 % [R47 ; RPMI 1640 Fil DMEM 1 H Gibco BRL /A 7] ; PrimeSeript
RT reagent Kit {578 & RNA fli$EiR55] Trizol 4 H Invitrogen 2> F],SYBR Premix EX Taq( Perfect Real Time)
IR TAKARA 2 &7 8h. IrAS 4 i T4 aL.
1.2 ZHpaREESE
FLIRSEE AN I MDA-MB-231 A9 55 35 44043 5 & 10% G 2F 1135 9 RPMI 1640 . DMEM & B 32, T
37 °C 5%H CO, HiFRAtis o5,
1.3 ApEXREE XK
X EUE K R 40 MDA-MB-231, 115k, 78 6 fLik b, Al i i gt 29 4x10°. 37 °C,5% CO, K
7% 24 h. WRIEFR , RS BAR ARG SR B R M) — SR8 (K4 2 em) , JH PBS Bk 3 WK, LA TC LI Y
FEFREE NS 0.1 wm M2 1 pm (9 Ang [T 4RZ28555. 43 507E 0 h 24 h BHAR, R OR &S PR B4 0
By R T B St
1.4 #RE5 RNA B$REUFT cDNA BI& K
5 MDA-MB-231 4, ## Trizol 11U FHHEHCAN I AL RNA, JTA RNase-free 7K 10 wL.~20 wL %L
FE. M5E 260 nm 1 280 nm Y& W (E 1Y HLE, A260/280 FUIETE 1.8 ~2.0 Z [A]. HUE RNA 4% 500 ng, 1%
PrimeScript RT reagent Kit 7 &5, & 5 cDNA, i ¢cDNA 7E-20 CARAE#E H.
1.5 Q-PCR lZL AR ML mRNA HIRiE
VEBOHEA: K AL AN 2R MDA-MB-231. JCIL g R SR AU 12 h J5 , #e7% Ang 1T TCIMTE 557 3%
(RS0 0.1 wm AT 1 pm) 5535, A0EE 24 b )5, $EBUHL A RNA, A 8 ¢DNA. L actin Z£K NS,
Q-PCR #il] uPA-uPAR 5 NRAGE mRNA A1k .
Q-PCR FrH5149 .
uPA |:5'-GCGACCCTGGTGCTATGT-3';
uPA F:5'-CCCTTGCGTGTTGGAGTT-3'.
uPAR | :5'-GTGGGAAGAAGGAGAAGAGC-3';
uPAR F:5'-GATGAGCCACAGGAAATGC-3'.
PAI-2 |:5'-GGAGCATCTCGTCCACCA-3';
PAI-2 F:5'-ATCGCATCAGGATAACTACC-3'.
NRAGE [ :5'-GCTCGGTCTCCTCTTGGT-3';
NRAGE F :5’-GTTGCTGTTGGGCACTCG-3'.
Actin I :5"-TGACGTGGACATCCGCAAAG-3';
Actin F :5'-CTGGAAGGTGGACAGCGAGG-3'.
SRENGE SN
(1) 40 RNA il
W 6 FLARNG BE R 3% 40 M, B 2= 855 35 0k FHVKYS PBS BEPI KRG I A TRIZOL i 1 mL, 25 T ik &
5 min, ffiH 7857 2 J5 775 2 DEPC AL EP 4 B I 7 200 L, MIZIRY 15 S, R AUE 5 min,
T4 C,12 000 g &0 15 min. /NI ZEE R T DEPC A EP & G R 5 N (2
500 L) ,{RA1EE IR FACE 10 min DIULIE RNA. SRJ5 T 4 °C,12 000 g &0 10 min, 3+ FIE W, INA VKT
Y 75% PR RNA PUUE , i T TRUTHE 10 min EPCTEEIEMN , N RNase-free 7K 10 wL.~20 pL
AR UTTE IR T-80 C. (BT H#F EANAFH DEPC Ab3H )
(2) RNA ¥ i
B2 wL BB FEHUEY RNA, A BT E RNA ¥R, HFE2HU7F 260 nm 1 280 nm I 4 B9 6 I (E
LA, A260/280 LU TE 1.8~2.0 Z[H].
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(3)cDNA 5
HRUIMAIN TR, TE A 10 WL 19 B3 55 S AR 2
5xPrimeScriptTM Buffer( for Real Time) 2 pL

PrimeScriptTM RT Enzyme MixI 0.5 pL
Oligo dT Primer(50 pmol/L) 0.5 pL
Random 6 mers( 100 pmol/L) 0.5 pL
Total RNA 500 ng
RNase-free 7K X pL &M E
10 pL
FEREdh T 37 CIEA 15 min, SRJ5 T 85 CHIEA 5 s. S A cDNA 7] =20 CHRA7# .
(4)Q-PCR
B LRI S cDNA i BE 10 f5HF Q-PCR
cDNA 1 pL
SRBR Premix Ex TaqTM I 7.5 pL
PCR Forward Primer( 10 pmol/L) 1 pL
PCR Reverse Primer( 10 wmol/L) 1 pL
RNase-free F7K 4.5 pL
AR 15 L
FNARZR 15 WL, SOV £544:95 C 7281 1 min, 95 °C 30 s.60 °C 1 min,40 PMEH.
2 &R

2.1 Q-PCR #iMZLARE M F uPA 1 NRAGE £ mRNA RikkF

TR B A K AP 40 i 22 MDA-MB-231 2 MCF-7, 32 HCH 2 RNA, Q-PCR #:ll uPA R %504 15t
S NRAGE mRNA 135, WA (B 1) Tal I ZEZLIR 40l uPA (uPAR, NRAGE #% 5t 7KF-A7 22
ST PAT-2 FEPRLE W40 2 Hb 0 2655 B S AR

0.10
0 MDA-MB-231
0.08 | O MCF-7
s 006+
3
S 004f T
% T
0.02 -
0
uPA uPAR PAI-2 NRAGE
E1 Q-PCR HiMZLBREL A+ uPA-uPA 1 NRAGE )
mRNA &I (actin A K5 )

Fig. 1 The expression of the uPA-uPAR and NRAGE in MDA-MB-231
and MCF-7 cells by Q-PCR measurement

2.2 MEEKENAESHILREMAMMNTER

W FLIRE A0 MR MDA-MB-231 AR5 32 76 /S FLAR b, R 4 B0 5, FH RS TR 78 Hh ok X 35 1 — 2% 1
2, 1 PBS B vk 3 WK, BRI SR B XS N A9 40 L, FH 7% 0.1 pwmol/L 5% 1 wm B9 Ang I JG L% K5 3%
FEARSERE TR I 20 A 1) TG A0 A A S X ST RS A 0 SR FI T A R A ST RS e . 455 (1 2) R, Ang T
AENE BH ) H 3 MDA-MB-231 (RS, Uk BN 0.1 wmol/L B 412 1 4 i 14 V6 F 38 S B 4 (1.51
f5),1 um MR EEAL RS  AFRERE ) 131 £
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Fig.2 The effect of the angiotensin II on the migration of MDA-MB-231 cells by wound healing assay

2.3 Ang I 3532 3| B3 /& 40 B & uPA-uPAR #1 NRAGE 07r O Control

FikKE 0.6 O Angll 0.1ym
B EUE KU R MDA-MB-231, 40 % 0% S anell tun

201 pm M 1 wm ¥R LAY Ang 1T A0 # 5 £2 B 40 A 5 % 0:37

RNA, Ll actin $%5% KV RN 2, Q-PCR 1 uPA-uPAR E 02f

S NRAGE mRNA &A=k (Kl 3). SLIEE R iR, 0.1r

4 Ang I AGVRIE N 0.1 wm AL 1 pum L0 B FLARS 41 ’ WPAR NRAGE

Z MDA-MB-231 H1 uPA [y 5K P43 BN #) 2.97 £% MDANMD-231

_ o B3 Q-PCR #&ill Ang Il 3t MDA-MB-231 ZHff & uPA
(~7. | awilb oz Bt =ng
Fi1 2.38 £ [ I uPAR mRNA A5 — & BT . #2:F, NRAGE £ mRNA {1 actin % 1)

0.1 pm %H 1 pm Ang I AL H Hj‘ MDA-MB-231 QHE] H@‘ EF‘ Fig.3 The expression of the uPA-uPAR and NRAGE
NRAGE E[/J RNA %%1_, ﬁ%’]hm@] 3.55 /fiﬂé[l 2.73 'fj in MDA-MB-231 cells treated with angiotensin II

s Ly by Q-PCR measurement
3 e

LRI 2 P R R v L R v 0 s, A I G SR AR I FL s 40 i MCF-7 F11 MDA-MB-231 4
M1 KB uP A B3 22 2B AR B R A 15 AL, 5 R 4N 2R KRS i . R A E BE
/NERUT, Ang T RESE N uPA YA FIFAE S E o bR ). i Kok 2 10l {2 ot SUR 3 40 i 4 3 25 1 il
MMP2 MMP9 {43 1k 7K | 455 41 it 2 1fi 85 1 /K A e 0, Ak i it ok LR 4 32 2% A= R 28 1 L o
KR 1 AT FRARIE IR EE 1 integrin o3 A1 B1, 4K M 384 56 LA A0 M B R ANAZ 22 88 11100 DRHG A g Jievygs s
S i A kR AT LA A P A R AR

AW W Ang 1 AT DR HEZLIR S MDA-MB-231 40T H%. 24 FAS [RIVE FE (9 Ang 11 H1384 20
fLpst, 7E FLAR AN 2 MDA-MB-231 " Ang T BE6% B @ M 3% uPA f9%5 5%, uPAR RNA & — 5 (134
K, WEsR AN RS e 1. AT ST A5 9 s, NRAGE 1E 40 A= v 3G 3 b AR 2 2 etk i (R L BE A &
5 HAN B AE M BCARE F A &, NRAGE B (kU8 T Fndm il G vk B e R o se Y. ARzl
Ang T2 ZLIRIE MDA-MB-231 4 (RGO T, REE e NRAGE 9355, 76 iTF 40 i h i g2 5],
NRAGE 7K -2 ik B, A2 1 41 8 Ay Sk e 7 )

Ang [T H034FLAREE A0 A uP A R uPAR BFR35, ATREE Ang I f2 3 FLARJE 40 M AT RS | 4k im0 1F A 1fn 45
Az A IR A K RS I R R 22—

BT . B B ATV AR A Rk BE AT 1R 2 I AR S50 4 5 R SRR
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