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Effect of 17 Beta-estradiol on Proliferation and Apoptosis
of Human Triple Negative Breast Cancer Cells

ZHANG Ying, JIN Ai, WANG Xudong
( Department of Physiology, School of Basic Medicine of Guizhou Medical University, Guiyang 550004, Guizhou, China)

[ Abstract] Objective: To investigate the effect of 173-E2 on proliferation and apoptosis of TNBC and
its mechanism. Methods: Human breast cancer cell lines MDA-MB-231 and 468 were used as model
cells. The experimental groups were DMSO group, E2 group, E2 + calpeptin (E2 + Cal) group and E2
+ calpain inhibitor III (E2 + CI III) group. MTT and plate cloning experiments were used to investi-
gate cell proliferation and cloning ability; V-FITC/PI fluorescent apoptosis kit was used to detect pro-
grammed cell death; Western blot assay was used to detect the expression level of cell protein.

Results : The proliferation rate and colony formation rate of two kinds of cells in E2 group were higher
than that in DMSO group (P <0.01 or P <0.05) ,the apoptotic intensity in E2 group was lower than
that in DMSO group, the expression of YAP protein in E2 group was higher than that in DMSO group
(P <0.05) ; the proliferation rate and the colony formation rate of the two kinds of cells in E2 com-
bined with Cal group and E2 combined with CIIII group was lower than that of E2 group (P <0.05 or
P <0.01). The fluorescent apoptotic intensity of two kinds of cells in E2 + Cal group and E2 + CIIII
group was significantly higher than that in E2 group, YAP protein expression was also higher than that
of E2 group (P <0.05,0r P <0.01). Conclusions; E2 could induce model cell proliferation, resist
apotosis, Cal and CI III could inhibit previously mentioned biological effect induced by E2; indicating
E2 could promote tumor cell malignant activities by CANP-YAP signal channel.

[ Key words | breast neoplasms; estrogen; cell proliferation; apoptosis; calpain; YES-associated protein

*[FEWH ] EK A KB SLE T H (31660345, 31360252)
A EMEE E-mail :1157102188@ qq. com
P28t 7] : 2019 =08 =27 R 2% M Al « http : //kns. enki. net/kems/ detail /52. 1164. R.20190827. 1841. 004. html

886



8 1] K AEE

17 @ - it 2R 0 N = B 2L B 200 M 344 R 0 1 P 5

= A %95 (triple negative breast cancer, TN-
BC) TE45 FhFL I AU BA BOR R M, 4%
RAJRTRE RS E A%, e A i Rt UL Y
Wk g 2 — L 17R-ME TR & (17-Estradi-
olum , E2) 5= %ty B 5173 W47 A=, S AR ik o PR 2 —
PEAE A B R A B AR SR, REf e ik TN-
BC 21 i 3 P 4 R e A% o A vk AR
H B ( calcium-activated neutral protease, CANP B
Calpain ) J& Ca® " B 1) 2F DR 220 R 26 11 B /K M %
T, WL SR S M R 1 K ik S R 2 R A R
JRI A 2ERe , o DA A0S e 5 5 5 S 55
MR T LR BRTE A ORI R, E2
nJ3E s CANP A5 220 40 0 Y el 30 4 K A 3
B SO , ] i i 22 238 ) AR HE U ( mitogen-
activated protein kinase, MAPK ) {5 5 i# i i+ &
CANP2 5% TNBC ({32 % KiK' . Hippo {5
M e R B, R G R R Z R (G
protein-coupled estrogen receptor, GPER ) FI i g Mt
HILEE 38 i ( phosphatidylinositol 3-kinase, PI3K ) i
518 Yes #1625 [ (yes-associated protein, YAP) J&
Hippo {5 5 S M F L T ifHF, 2 5% E4E
K HLBUEK  TE 2 OB th 3 IZ 05 , YAP
b FeR AT LU 1 & AR BV RS TR Hippo-
YAP 5518 % T Bl Ay o Mg i A A 7% ) i 2
RES Y, BAPEER, T YAP B H 1% ik
B 25410 0] 2L B 40 e F 386 B O 42 kg - B
CANP 5 YAP pyAH PO FE it ok Wk iE . B,
AWFFE I Ik A0 Moy LR W2 T B, IR E2 %) TN-
BC 20 g 338 58 A0 8 T2 A9 2B 9 5 45 O S CANP-YAP
F TR AR, I AR S TNBC il R A
RARTT R LS B HCH
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L1.1 kR AURFLIRE 40 &2 MDA-MB-231
St MDA-MB-468 4351l [ Hb )2 e B W 400 i 12
Lo R B b i A

L1250 E2 5858 5 B 6l 57 (calpeptin,
Cal) 4575 (1 fif# 411 11 579 T ( calpain Inhibitor T, CI
M) .WEm % ( methylthiazolydiphenyl-tetrazolium bro-
mide ,MTT) 1 — H F£ K ( dimethyl sulfoxide , DM-
SO) I I £ [5 Sigma 22 7], YAP HTiAN F 3¢ [€ CST
N, B H N2 (glyceraldehyde-3-phosphate dehy-

drogenase , GAPDH ) HiL (A1 [ H [ I (4% A= Wy Rk 4%
AR T, 9t/ B 1gG-HRP FIF- 41 % 1gG-HRP
4 [ 3 [E Santa Cruz 2NH) , 2240 18 244% W ( radio-im-
munoprecipitation asay, RIPA) |25 H [ 4111 i 551] ( phe-
nylmethanesulfonyl fluoride, PMSF) } BCA % [ &
i F & ( bicinchoninic acid, BCA) Ity H  [E 28 =
RADFAA PR T, T 5w RR B 57 R 5 Py A
JIG AR A R RS W B R AR Y
NI
1.2
1.2.1 4IJEi5%  MDA-MB-231 J% MDA-MB-468
MRS A 10% MIEM 1% HFHR-FEFTRN
L-15 B9 5, 78 25 om® RBSEEFRMT 5% CO,
[ 37 CE I JC T 20 ML IR AR h R 2 1 77 48 he
1.2.2 SC90p2H SE5a3 ok 4 4, DMSO 20 1%0
DMSO -2, E2 24/ 10 nmol/L E2 4 ¥R AR i,
E2 B4 Cal HAEA 10 wmol/L Cal FiiAbFEAN U2 h
J& A 10 nmol/L E2 ZbFEA i, E2 B44& CI I
HAEA 10 wmol/L CI I FiAFEANMY 2 h J5 \FFINA
10 nmol/L E2 4-PHANA
1.2.3 MTT 525 BUFrA 40 L EEAL 8 000 >4
J1 % B H R T 96 FLAN IS TR AR b, 155 48 h ), B
FUIA MTT 33K 20 WL, i Bl 4 55 52462 5 3 h,
F b3, BELE I DMSO 150 WL, %3 T i 2 5 5
BEE 20 min RSS2, SR FHBEAR I 5E 45
ASFL 490 nm 4b R WG FE(E . BT A o B 2RO
(o
1.2.4 g ocfEig il EAKRSR
(16 79 b 41, 52 B3 L 200 41 32 R T 6 FLAR
Hro FRRRSEER 3 4H 1. 2.2 N2 AP, T A S IR AR
HEFR 2 ~ 3 JA], B gR Ao h oA B IR A0 A I i Ik
B 9% 54% 22 3 W [ 3€ 20 min, 0. 1% 45 iy 52K
£, 10 min, B R £h 2% 4P & ( phosphate buffer saline,
PBS) pELARAIMI L, BRI T /5 10 R BT 40
MR IR e B R [ IR R (%) = 3¢
F%/200 x 100% ] .
1.2.5 gty I DU &R (ethyl-
enediaminetetraacetic acid, EDTA) f% 0. 25% Jif it 75
IS 1. 2.2 TR fin2l Ak B 240 i, FH S 1Y PBS
VR 3 IR, H B2 Annexin V-FITC/PI 41 g 8 1=
TR S UL ERAE A B W4 i 500 L, A
Annexin V-FITC 5 pL AR AMGIRFHE 5 min,
IMABUENIE 5 pL RZIR A EOLIER 5 ~ 15
min, 1 h PI7ES] B 50 W50 T BEHLI 4 LS4
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1.2.6 ZEHENE ( Western blot) ¥l BF A 4 it
B 7 3 40 A A BB, A i I Y 4 4
LA (RIPA : PMSF = IR B ) 7] + 22 25 1 il
MR =100 1: 12 1) 5850 2% 40, & T 0K oK
SEPRFE 20 ming HIH] TR R FUS R BCA %
5 R, LA 30 pg B BRE, 10% 3R DY Tt
Jiz BE B M YK ( polyacrylamide gel electrophoresis,
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aging RETHEAT AR , Z570 K BE AL L3 H i 8
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(optical density,0D) /N2 0D x100% | , 2565 %%
HE 3
L3 geiteink
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22T, N BEECR ] ¢ K, P < 0.05 3RoR 25 5%
At E o
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2.1 E2 %} MDA-MB-231 J% 468 4 Jitd 3% % A1 7=
1) 5]

MTT 52 % 25 5 7%, E2 41 MDA-MB-231 &%
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Effect of E2 on proliferation and apoptosis of MDA-MB-23 and 468 cells
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IR B R
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AP -
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~—— Oy

CAPDH D D wp - .
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300 YAP k2
S 1) @
B=200 4
2 T
|
%100 4
2
2
04 N .
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.V 5 DMSO 41 H4, P <0.05,
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Fig.2 Effects of E2 on YAP protein expression in MDA-MB-231 and 468 cells
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20 R0 3 RN S SR TT I T RE ) Y 5 e

MTT SEEG 25 R R B2 IR Cal 201 B2 BG
CI TM41 MDA-MB-231 468 4 Jfd [/ 38 5 e 45 . 2415
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0.01) , VLB 3A ; 4t V- se B IE ik g 25 SR R
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468 M IR L LR BT E2 4, 2 %A
SiitF 2 L (P <0.05), WLIE 3B.3C; 40 g I8 7=t
It R R, B2 B4 Cal 401 E2 BE4 CT 4
MDA-MB-231 468 4 Jfl (1) 5 54 125 B b 2 5 T
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N 2 e =
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Fig.3 Effects of CANP inhibitors on proliferation and anti-apoptotic ability
of MDA-MB-231 and 468 cells induced by E2
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Western blot 455 75 | E2 B4 Cal 2040 E2 Bk
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SR 150

YAP

. ~ 75kDa

GAPDH 35kDa

£ 100
MDA-MB-231 i\“
& o 2
QO Y ﬁ 50
YAP 75 kDa
GAPDH 35 kDa 0

MDA-MB-468

4 CI M4 7 MDA-MB-231.468 4iiJifi YAP &[4 32
IR ES T R4, ZFARITFHEL(P<
0.05,8 P <0.01), L& 4,

. 2
B E2+Cal
B2

MDA-MB-231

MDA-MB-468

T E2 41, VP <005, P <0.01,
B 4 CANP #7 4| 7 % E2 % 5 MDA-MB-231 % 468 20} YAP % 1k 45 % "/ ( Western blot)
Fig.4 Effects of CANP inhibitors on E2-induced YAP expression in MDA-MB-231 and 468 cells
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