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Estrogen activates GPER mediated IL-6/STAT3 signaling pathway to enhance

proliferation in breast cancer SKBR-3 cells
Wang Jian, Xu Jie, An Xueqing, Lyu Jiandong ( Department of General Surgery, Tianjin 5th Central Hospital, Tianjin,
300450, China)

[ Abstract ]  Objective To determine the effects of estrogen activation in the G-protein coupled
estrogen receptor ( GPER ) mediated-6/STAT3 ( GPER/IL-6/STAT3 ) signaling pathway on the cell
proliferation in breast cancer SKBR-3 cells. Methods  17-B-estradiol (E,), GPER specific agonist (G1),
GPER specific antagonist ( G15) , human IL-6-neutralizing antibody (anti-IL-6) and STAT3 signaling specific
inhibitor ( cucurbitacin I, JSI-124 ) were used respectively to treat SKBR-3 cells. So the cells were
accordingly assigned into the control group, E, treatment group, Gl treatment group, E, + G15 treatment
group, Gl + GI15 treatment group, E, + anti-IL-6 treatment group, Gl + anti-IL-6 treatment group, E, + JSI-
124 treatment group and G1 + JSI-124 treatment group. The content of IL-6 in the supernatant was detected by
ELISA. CCK-8 assay was used to test the change of proliferate ability, and Western blotting to the protein
expression levels of p-STAT3 and STAT3. Results E, and G1 significantly increased the content of IL-6 in
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the supernatant which could be blocked by GPER specific antagonist (G15) (P <0.05). After treating with
E, and G1 in the SKBR-3 cells, the cell proliferation was increased remarkably compared with control groups,
with the relative cell amount of 1. 68 £0. 13 and 1.74 +0. 21 times higher than those of the control groups
(P <0.05). However, the growth effects could be significantly blocked by G15 and anti-IL-6 (P <0.05).
E, and G1 enhanced the protein expression of p-STAT3 in 1, 3, 6, and 12 h after treatment, and the protein
level reached the peak values at 12 h and 3 h respectively in E, treatment group and G1 treatment group, with
the relative protein expressions of 2. 54 +£0.23 and 3. 12 +0. 24 times higher than those of the control groups.
G15, anti-IL-6 and JSI-124 blocked the above changes (P <0.05). Furthermore, JSI-124 also inhibited the
growth effects induced by E, and Gl as well as G15 and anti-IL-6 (P <0.05). Conclusion

activates the membrane estrogen receptor GPER to enhance the autocrine secretion of 1L-6 which activates its

Estrogen

downstream STAT3 inflammatory signal pathway. Moreover, the GPER/IL-6/STAT3 signal pathway mediates

the cell proliferation induced by estrogen.
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i, bE 1640 1575 E i DMEM 85 5% 58 (R 36 i 4
113 ( Gibeo 23 H]) ,17-B M E, \GPER ¢ 7 M350
# Gl GPER ¢ 4B/ G15 . IL-6 R AIHTLAA Anti-
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& (Abcam /A F)) , p-STAT3 $i{k &% STAT3 ik (CST
~vidl) ,ERa 5 ERB $iiK ( Bioworld Technology, Inc. ),
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WL INA 4% 2 B B 200 wl [# 5% 20 min, PBS ¥ 3



9537 B3 M £ = FE KB K ¥ ¥ IR
J Third Mil Med Univ

342 201542 A 15 0

Vol. 37, No. 3
Feb. 15 2015

W, 10% L2137 37 °C £ 30 min, Jil A GPER $i14k
(1:150 FkE) 40 pL,4CHEH 7%, PBS Uk 3 UK, 5=
HIIASE Y —H0(1:200) ,37 °C 60 min, PBS ¥ 3 K,
fin A DAPI(1:10) 444% 5 min, PBS ¥ 3 ¥k, 5K 5 min,
GBI EPO R TR,

1.2.3  ELISA 34500 4 M L35 1L-6 /% 53 0h it
RrEE SRR M2 K 80% ~90% 5 , BT 4 TG IfiL 15 15
FEHYUEK 24 ho 43BIFH E, (G1 K G15 4bFE SKBR-3 41
L, For i GLS ZhBRZAHERT A G15 WikbFE 1 h,E, &
Gl Lh3E ]y 24 h fif E, Gl f& G15 W2 2k fE
4354 100,100 nmol/L A1 1 wmol/L, 4% 2H i %% DMSO
SR O 9 e 1| ot D L 45 N DR i RN O W B L EZE I
E, +G15 4b3HZE Gl + G15 AbFRLH . WCEE AN 135 W,
T5AETF —80 °CyKA , 4 ELISA K &5 VE Ui BH 45 46
FEAS, SEEHAE 3 IR,

1.2.4 CCK-8 ¥ Bt B4 K 19 SKBR-3 41 Jifg
T I A b 25 0 TR 5 DL A 100 §0FH 7 10% JiG 2R 1M i
f) DMEM 35525 rh 2 000 A~ 241 Jf vk B2 457l F 96 fL AR
o, BRFLINA 100 WL 4 MO0 . o 40 ML G BE J= A
AR 25 Ab B, Hod & G1S AR FZH$ERTINA GI5 Fikh
P 1 h, f 5L E, .Gl .G15 Anti-IL-6 1 JSI-124
Lk 435 100 nmol/ L, 100 nmol/L 1 wmol/L
0.5 pg/mL 110 pwmol/L, 5 54 AFP4H L H I AAH
PTG EE IR 38, B BEE 5 AN E AL, 441 1H% DMSO
) o 2 ] — 7 o, de e o0 A BN R B, b A L Gl
ACFRAH B, + G15 AbBRAH Gl + G15 b ¥4 \E, + Anti-
IL-6 ZbFR4H Gl + Anti-IL-6 Zh ¥R E, + JSI-124 b3
2 .G1 +JSI-124 Kb¥4 . K557 24 h J5, BFLINA 10 pL
CCK-8 371, M M7 46 h % 2 h, P2 4% 450 nm,
Al B S 2 25 LRGSR EME [ D(450) ], iR 4 b PR
ERLEY PO RN U
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SRR 2 20 B 2, VK 24 30 ming, B0 5 HCE
TR AW, FH BCA 3550 &5 DA K Bl A A0 o 2 1 vk
&, 25 SDS-PAGE 73 , - Tk ¥4 & PVDF i, 5% i
B K B P = W B 2 h, in A —4$T p-STAT3
(1:1000) fi1 STAT3 (1:1 000)4 °C 37, TBST ¥ s
3K, B 10 min, 4T (IIFEPTA,1: 1 000) & F37 C
KIBFE MR 1 h, TBST PR 3 ¥k, fb22 & g,
Quantity One FXAFHEAT K EAEI A . SCEHEE 3 K.
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5 E, +G15 &34 b4k ;¢ P <0.05,5 Gl +G15 243248 ik
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2.3 E,% Gl i&it GPER/IL-6 i %42 i# SKBR-3 Zm it
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151

1.01
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G15 434 ;c. P <0.05,5 E, + Anti-1L-6 4 22 20 b
#;d:P<0.05,5 Gl +G15 &3 2A k% ;e:P <0.05,5 Gl +
Anti-1L-6 4 22 28 b &%
E4 CCK-8 #&ill AR EZH4abE/E3t SKBR-3 4HaiEE
EENEN
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E, ) G1 ] 1 e g 40 i rh #l fk STAT3 192 H 3Rk
(P<0.05,[&5), H 52 BT AL , P 20k I (H
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B 5 Western blot # Il [E B E & E, 5 G1 X} SKBR-3

R p-STAT3 & B RILH
2.5 E,# Gl i@ i+ GPER/IL-6/STAT3
STAT3 X J£4z 5
I A B R R TR) p5 AL PR AT AR J , Western blot 5l
4EHLEL R G15  Anti-IL-6 5 STAT3 5P i 31 JSI-
124 0] g E 46l E, & G1 3% T/ p-STAT3 & H KA
(P<0.05,K6), x4&/R E, 5 Gl 7] 375 1k SKBR-
3 4ijifih GPER/IL-6/STAT3 {5538 i .
2.6 E, % Gl i it GPER/IL-6/STAT3
SKBR-3 4g it 78
5 Western blot #1045 52610, 43 %) FH G15 . Anti-

IL-6 5 JSI-124 KbPRAHM 5 , 0] i 2 BH T E, J G1 %
ARG FEVE (P <0.05, &1 7) o X BEHIMERE AT
WG L ER( - ) FLARIEE SKBR-3 40 i A 1) Ji 1 22 44
GPER [ 43 1L-6 , DA T 38 3% LR WE A9 1L-6/STAT3 4
i {50, B 2 T AN B P 3 B e
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T TS
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1 4F R 2032 E,/Gl & 22203 E,/Gl +GI5 422404 E,/Gl +

Anti-1L-6 422485, E,/Gl + JSI-124 47248 A 100 nmol/L
E,4:#2;B:100 nmol/L G1 & 22;C. Z a5tk % a:P<
0.05, 5t park4;b.P<0.05,5 E, + GI15 4241 1b 4
c:P<0.05,5 E, + Anti-IL-6 &2 41tb%5;d: P <0.05, 5
E, +JSI-124 #3220k 45;e: P <0.05,%5 Gl + G15 #4324
WE G P <0.05,5 Gl + Anti-IL-6 4 22 20 pb 455 ¢:P <
0.05,5 G1 +JSI-124 #2248 rbi
E 6 Western blot &Il A< 5 Z5 ¥ 4b 12 J5 3¢ SKBR-3 28 1
p-STAT3 EHRIEK T
250

aefg

g
[=]
T

abed

n
T

24 h AT %L
=

e
W
T

1.5 pE4n;2 . F, A 2240;3.G1 & 3240;4.E, + G15 A 3248,
5:G1 +G15 &3 41;6.E, + Anti-1L-6 4 22 40;7.G1 + Anti-
IL-6 47240 ;8 . E, + JSI-124 4 #240;9.G1 + JSI-124 43240
a:P<0.05, 53 B4 1kb4;b:P<0.05,5 E, +G15 &3
A ;e P <0.05,5 E, + Anti-IL-6 & 2201045 ;d: P <
0.05,5 E, +]SI-124 22220k %;e: P <0.05,5 G1 + G15
ALk E ;P <0.05,5 Gl + Anti-IL-6 & 22 48 bL 4%
2:P<0.05,5 Gl +]JSI-124 422 48 1L 8
B 7 GPER/IL-6/STAT3 {55 1& KHIiE Xt SKBR-3 4l
HE BE TR RN

3 g

RIETIAE 5 I Ig 1 3 Je 2% VAR G, TL-6 J2 H i
BRI IR 2 W REM N 72—, e e g
BHME PR EE S ARG A BEMHEH. &
551 22 WA G e 1 AR K R ZR AT
SRR, AR FLE Y s T
&o HFH R, FUVE B S T IL-6 /KF 5k
PBETZR KT S TE AR OG , $2 7R ME R 15 5 38 % 7T RE
P IL-6 (26351 . Binai 25 5T & BUME I 2 Al
I STAT3 {55, #E— PR MM E (5 55 IL-6 STAT3
= Z ] REAEAE SRR 4

AMF5E K& B, 78 ERs B 9 LR SKBR-3 41 i
W E, Ko G1OR[3i f 3% b B i 9 35 32 7 GPER |l
Y S TL-6 (Y43 a, T H 43 MY TL-6 SR i
G A i STAT3 {5538 % , A2 dE R R fk STAT3 2K
FIEL,  GI5  Anti-IL-6 F1 JSI-124 &b 21 jd f5 3¢
—UER] GPER 4519 IL-6/STAT3 RRAE A5 518 F
ferl e i SKBR-3 4 ifg 3% 58 , &/~ i GPER Fr /v S 1Y
WS R AT 5 0 RAE TR BT 136 VR FH T BB #E ER 144
LRI B AN R R vy T A

WFSE % 0, M AT 5 1k GPER I HE 125 1 JIE U
YR TL-6 Bk, I HILHLEI AT 68 5 40 GPER/
ERK {5 5 B BO30E A 510 0 AR SC g 145 3 2L 25
R, 0 GPER Mg G1S b B4/, E, & Gl
FITRIA A TL-6 43 5 9% & 0, $2 7~ GPER (7 1k
25 1L-6 FL M, SR, £ SKBR-3 41 fig i,
GPER {5515 TL-6 3K 1) HARML R IR 75 2Lt — 2
VT . ASBFIE 0t — 4 & BUA HR A0 15 5 30 I A
=, SKBR-3 40 [ 4 i IL-6 1] LIAEFT T B S is
HF U (/) STAT3 {553 %, {2 #F p-STAT3 2K 119 3=
35, G15 IL-6  fiHrik Anti-IL-6 Kz STAT3 454k
TR JSI-124 AbFRANMI ) , p-STAT3 7 (1 £ A H I 2
BELUT, 357 Mt 38 R AE I GPER ml 4% 55 A 7 IL-6/
STAT3 JAE (5 5l B 15 AL o Jiang 261 Bt 45 R 5
AWFFEARRL, A AT MR 7 T ER B M 2L A8 40 i
Jo R IAML EW TL-8 (/K ST, I FL i 40 i
H &1y IL-8 3Z{& CXCRI e F 4l fu it %% K228, it
ALUL, H GPER Fir i3 19 AE S 5% WIS 1 53 4t g
R SR {5 5 1 S TR A

H GPER Jir 45 110 2L M 8 440 F 4 400 107 2 A o
BEgE 1R S Ml 5 GPER 4545 , i 9% %
P - 3Z K EGFR {5 5 0% LR i ) MAPK/
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ERK Y PI3K/AKT i £ M 117 35 21 412 2F 241 el 33 5 H 1 6
FEASEEG AT GPER JIr /i3 B 412 41 MU 3 56 (1 AL
S mAn A , 46 K AT B & @ 1 1% fb GPER {55 N iE
[y 1L-6/STAT3 ji >k ik 24 #F g AE K e H . B
I, M 275 1L F 9 GPER/ERK/IL-6/STAT3 5 GPER/
AKT/IL-6/STAT3 3@ % v] G 24 il ER [ 44 b9 5
BB 1

g ik, 9 nl i o 15 1k GPER {2 #F ER
PEZLIRE SKBR-3 4ififd v TL-6 1) 3235 /K 5, 1 T 38400
H B2 rh IL-6/STAT3 RAE {5 55 3 [ & ¥4 40 i 3%
IR, #2278 B GPER A5 1) 2 E SR 5% 1T BB 2 X Bt
i e R i A ) 25X, SR E R R TR T AR K T A
B o AR T B 2 (AR N B ARSI S50 5 i RE A
FERE— 2B UF I S

SE 3k
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