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A = Z K GPER 7EZLAR7E MCF-7 40 B fth 55 25 25 vh O 8 A R AL o

) RLVEBRAC, E AL BEE HERL, R (400016 T Jic , T PR P Rk 25 W I 55— B s ;9 40 S SR
405800 FPK, TP TH AR R B REB R )

(FfEZE] HY o5 7L IR b 538 J5 T 25 40 il MCF-TR v g7 BUME R 52 4K (G protein-coupled
estrogen receptor, GPER) XJfi£ i -2 [1 Bim By52 00 S HALHI . Jiik B E 86055 T e MCF-7 F1
MCF-7TR £ #FE 2 1 wmol/ L A S 55 (tamoxifen, TAM ) 4b BRJ5 40 il JE 25 19 22 4k ; qRT-PCR A I A
FLARIEE AL MCF-7 S A 5 55 T 25 % MCF-TR rh {2 J8 7225 1 Bim ( Bel-2L11) i mRNA 357K,
Western blot A8 B 41 Btk Bim 85 14 225 K MW FR 40 b 549 GPER M I GPER i 323k K- 5
Tt rh 23 51 LA (JC7K £ \TAM (GPER ¢ SPEHI 57 G15 + TAM \GPER ¥e5E#ahi] G1) i35, K
W Bim 1Y KI5 7K F s MCF-TR 40 fg rh 43 51 4 il PI3K-Akt Kz MAPK/Erk PR 255 5 @ % )5, FEA
TAM, K00 Bim )8 FHACE ;s N AR K I A0 g8 T 8525 3% W iEE T & 3 MCF-7 4 s & TAM
AL FR T AR AR 85 4 HLETE , 1 MCF-7R JGHA 48 £k ; MCF-7R 4iffg sh 2 8 T- 2K 14 Bim A mRNA 7k
R KRS MCF-7 FRREAR (P <0. 05) 5 i 25 4l 5 GPER 19 2K 11 A i MCF-7 Jo i S AR 4k i
fiE b ek i THE (P <0.05) ; MCF-7 22 TAM 4b#5 , Bim # [ F kIS (P <0.05) ,1fif MCF-7R
HITCH A5 Ak, (HZE MCF-7R fin A GPER 4 S50 %) G15 J5 B TAM b3, Bim 25 [ 7K 34 in
(P <0.05) ;M 2540 i PI3K/AKT 2 MAPK/Erk {553 B4 TG ALRES , #0] MAPK/ Exk {5538 % 5
FEAA TAM, Tiif 25 4 rp 2 98 7225 11 Bim YRR B3I (P <0. 05) ;75 MCF-7 Hifin A TAM J5 4B a1
FHETHE (P <0.05) ,MCF-7R £ TAM 435 JoBH B 2% 5% {H40#] GPER 5k Erk {5 53 )5, A
TAM ZbFE, AP TR B 3 = (P <0.05) . g5 FLAWE TAM fif 2546 s MCF-7R 1 TAM 14 GPER
HIB BN, 1 A5 5 % MAPK/Erk $il] Bim 383k, #1 GPER = MAPK/Erk {5538 #% , AT fdff s 24 4t ffd
XF TAM Y52 sk

(X8R FLIE ;3525032 ; Bim ; GPER/GPR30 ; 4 i i T
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[ Abstract | Objective To investigate the effect of G protein-coupled estrogen receptor ( GPER) on
pro-apoptotic protein Bim in tamoxifen (TAM ) -resistant breast cancer cells MCF-7R and related mechanism.

Methods Human breast cancer cells MCF-7 and the MCF-7R cells were treated with 1 pmol/L TAM, and

the cell morphological change was observed with an inverted microscope. The Bim mRNA expression was
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detected by quantitative real-time PCR (qRT-PCR) in the MCF-7 cells and MCF-7R cells. The expression of
Bim protein, total GPER, and GPER in the cell membrane was detected by Western blotting. After the two
kinds of cells were treated with ethanol, TAM, TAM + G15 ( GPER specific inhibitor), and G1 ( GPER
specific agonist ), the Bim protein expression was analyzed by Western blotting. After inhibiting the
PI3K/AKT and MAPK/Erk signaling pathways in the MCF-7R cells, TAM was added, and then the Bim
protein expression was assayed. Flow cytometry was adopted to detect cell apoptosis. Results  After
treatment with TAM, most of MCF-7 cells became bright and were suspended, while the MCF-7R cells had no
obvious changes. The levels of Bim mRNA and protein in the MCF-7R cells were obviously lower than those in
the MCF-7 cells (P <0.05). The total GPER had no significant difference between the 2 kinds of cells, but
GPER in the cell membrane was increased in the MCF-7R cells (P <0.05). The expression of Bim protein
was increased in the MCF-7 cells treated with TAM (P <0.05), but not in the MCF-7R cells. However, Bim
protein was increased in the MCF-7R cells treated with G15 and then TAM (P <0.05). The PI3K/AKT and
MAPK/Erk signaling pathways stayed in the activated stage in the MCF-7R cells. When TAM was added after
inhibiting MAPK/Erk pathway rather than PI3K/AKT pathway, the Bim protein was significantly increased
(P <0.05). TAM could promote the apoptosis of the MCF-7 cells, but not the MCF-7R cells. However, the
apoptosis of MCF-7R cells was increased after GPER or MAPK/Erk signaling pathway was inhibited and then
TAM was added (P <0.05). Conclusion TAM as GPER agonist can activate the MAPK/Erk signaling
pathway and inhibit the Bim expression in the MCF-7R cells. The MCF-7R cells are sensitive to TAM again
through inhibiting GPER or MAPK/Erk signaling pathway.
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G 1% 5K B ¥ &R Z 1K (G protein-coupled
estrogen receptor, GPER/GPR30) J& it 37 F i i £ 7 44
ERa F1 ERB Y — Pt RUMER R 244, i i e =X/ T T
F A KK T 3Z K (epidermal growth factor receptor,
EGFR) , i T {5 5l i, 77— R I A W) 22 500
WF5¢ GPER 1E 3L AR5 40 i MCF-7 P4 73 WA it 24 vh A9 1
FHIT, & B Ath 557 25 (tamoxifen, TAM) 7] {E 5 GPER
(ahin o A TR ATIOC R FL IR MCF-7
SRR ) TAM T 32 (9 40 M bk MCF-7R 4ifiig ", f
RIAET 250k h GPER G35 5 i W] i A8 4k, {HH DA
AH T PR BB b 4 T R IR BFgT
FH, FU IR A0 M A R AR A B O 52 0, 20 B A R
FREE 230, AT AN e og (9 52 % 55685 . Bel-2
FG AR R4 T bt B 8 2R /R HT L Bim 2 2
Bel-2 B 5E05 3 Fhw B b — A e 98 TR R — 4
W% BH3-only £ I =45 (1 ( BID . BAD , BIM , PUMA |
NOXA }% BIK) Hfi—51°""" . Bim BIK % Bel-2 K ik
A ETEFUR I 5 55 S AT 245 1 s 25 vh B4
R ZF5E S Bim 75 FLNR I e 25 v A g
HE AR A T R0 I I, ELAE S s A i xof B

TR RPN 2 2 A A R R Bl AR R PR Y
PERINO M ARBIFSE & BLFLIR R 40 MCF-7 % 2 TAM
Tt 245 )5 , A0 IE 45 2R I B A8 Ak, B fth B0 HE S5 ek
UG, MCF-7R " {2 8 -2 (4 Bim % 15 /K F W . %
6%, #E Bim AT AE K TAM 2 520 M U8 T S VR & 1,
LUK AR HT MCF-7R H GPER %F Bim & [ 14 9 35 &% H
BLl o

1 #MR5ET*

1.1 E£&&XA
AFLIEs MCF-7 40/l A rhBHBe b e 20 i 1%, i
A= L5 1 T Biolnd 24 7, 1640 B33 M T Gibeo 2 H],
4-F R 5 S5 (OHT) (GPER 45 Mahii] G1 K
P PEAEBUA G115 45l T Sigma 23 ], Annexin V-
FITC W9 3 3¢ [ BD 23w, 40 i 45 5 0 35 Sl 1/2
(extra-cellular signal-regulated kinase 1/2, ERK1/2) i
7] U126 | s B Bt AL -3 384 i ( phosphatidylinositol-
3-kinase , PI3K) #I[ 1| 1] LY294002 .BCA M 3 [ ¥k i
& R AN 2E 4 R G AR T R AR
BARA PR ], R IEMDT GPER T Abcam 235,
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i B-actin BT EHAR  qRT-PCR 7] &4 T TaKaRa
ca], AR PR (BT Bim | p-AKT | AKT , P-ERK1/2 |
Erk1/2) Z£0 T Bioword A&
1.2 miaizsi

NFLIRIE MCF-7 405 LS 35 T 10% a4 s
) 1640 3555 F \MCF-7 fth 5 1 S5 i 24 #k ( MCF-7R 4
JL) A AT 5 A ok BE R ) TAM npifi ki %, ©
RRIIAE . Ry 4+ 40 M B T 25 1, RS SR B A
100 nmol/L. OHT 5% Jfifi 4~ IfiL 7 #1640 1% 37 W .
37 C 5% CO, A% FAa T, 40A A K% B ik 80% ~
90% I} ,0. 125% & FREHH LG . T2 8o
Ak 3R 40 A A Ak TR
1.3 5% RME T IEBF 0 TAM 422 )5 69 &

QbR E A K A B AP A0, 28 0. 125% 35 1 i
BEHHACIS , R0 T 6 fLAR (58 48 it 25 B2 7E 30% ~ 40%
R0 M BE 5, MCF-TR Sedfe i T TAM /95 5% i 2F
LY RS F2 L2 TR 25 24 b, J5 W3 40 i 9] B 46 42 TG
IMLYA YRS SR LU 24 ho P53 5 AE AR 40 A v oin A TG
K CEENVERXTIEEH ;1 wmol/L 1y TAM A SLBG 2 , 4k 2
Kr3% 24 h )5 fBE AU T SR AN ML O
1.4 gRT-PCR #n Bim & K 64 % ik

PLHL MCF-7 401}z MCF-7R 40 i i 54 RNA , Jf H.
BRI cDNA, BL B-actin S A2, #E4T qPT-PCR £
Ml Bim ( Bel2L11) 3 [ mRNA (1) 3 ik 7K F, Bim
(Bel2L11) 51 ¥ FF %1 | 5'-CCTTTCTTGGCCCTTGT-
TCC-3', F i 5'-TTGTGGCTCTGTCTGTAGGG-3", § 4
Fr Bt 197 bp; B-actin 5| ¥ ¥ %1 . [ 5'-CACCCCACT-
TCTCTCTAAGG-3', F Ui 5'-AAAAAGTATTAAGGCGA-
AGAT-3" 4184 Fr Be ol 126 bp; W 4544:95 °C FiiAs P
15 5,95 CARME 5 5,53 CiB & 30 5,72 “CHEMH30 s, It
35 AMERR, A 3 IRELS .
1.5 Western blot #m|

4 MCF-7 4iiffe &% MCF-7R 4iffi/E K255 % 80% ~
90% , 41 0. 125% R A BHEAL, L 40% ~ 50% % B 4z
Fh SRR, o 20 A K 28— %% 3 i $2 T4 e
B A7 B N2 A PR ) S0 AP AR L fS KR 3% 24 h
FRE MU RE J5 TS 245 40 D) e 4824 ( J6 TAM 1 5 5%
ML ARG FR AL ) 5557 24 b, SR T W4 ol 40 A 4 G 1L 37 3%
FEILARLEYLUREE 77 24 h, WIRP AR 43 B A ( Bk 2
PR X IR ZH 5 1 wmol/L A TAM (1 pmol/L () G151 h
JEHEIMA 1 pmol/L # TAM |1 pmol/L ) G1 Ky 525
4H)24 h SR, B PR G IR UL

1 s MCF-TR 283 A [R] 40 8% 55 5 43 A (1 wmol/L
TeoK RN RELH 5 55 10 wmol/L U0126 A1 10 wmol/L
Y294002 0.5 h JA0A 1 wmol/L TAM  FAZfi il 1 wmol/L
TAM 5820 ) 24 h J5HE S E H . R H BCA 3430
EE T , 45 SDS-PAGE MYk /355 FEE 5% i g 15
MR EFEIR B 2 h s7E 4 °CokAR B %, 2051 m
A A Bim .GPER .p-ERK ERKI ,p-AKT AKT £ 7%
REPLAR (1: 500 #5 B ) FI ELHT A B-actin B o [ 47T {4
(1:1 000F5 BE) ,4 Cif 7 > 16 h; TBST ¥ 3 ¥%&,5 ~
10 min/ ¥, SR J5 23 5 A HRPG FRic 193¢ i S 5% FHt
FIgG(1:1 000 Fife) , ZiRIFHE 2 h; TBST P 3 ¥k
J&  ECL AL B A5 i (5, Quantity One 3R {F#EAT K
TH A E BT o
1.6 7 fm e A A m) g ig 8

PIFP R4 2 6 FLAT, 1 x 10° N AL, 15 BT Ay
Y i BE 5, MCF-TR J¢ MCF-7 5 B Z8 42 YLk Ak
P, INAZI b PE 24 b SR I AL A LA, e 4
Ji B0 S 4R 13, PR PBS RGN E SR 2 U,
FH 500 pL HEMA DR ARIC AR 1V (Annex-
in V-FITC) Z i T #O6HEE 10 min, F 0 A AL Py BE
(PL) =R EIE R 5 min, SR J5 57 BRI A 7 =X 40 i 4
53HT,
1.7 %itsFodr

K HI SPSS 17.0 Geit 5t it SR « = s
FEN , AP ST FEATERFZE [ B0H R ¢ K, Z2 4R
AR TT 225307 o

2 HR

2.1 At IR 2 A A S AL B UG W T & AL
MCF-7 40 ffa2s TAM AbBE 5, 52 41 R IF Y,
ARG BE LR, A2 J S I AR S B RIRS X B
MCF-7 il TAM b3S, KA RS0 5 1 A i 245
A MCF-7R o TAM Ab S , 408 2500 w22 1k,
XU T 24 R AE BB AR U TAMOREE T , Bk 5 T
B, R,
2.2 WAL A Bim 49 mRNA % & & & ik KF
qRT-PCR £l 3] FL i J 40 i MCF-7 (4 Bim 1y
mRNA 3% (0. 997 +0.09) , 1 75 H A 5 I3 i 25 #k
MCF-7R 1) 351k (0.278 +0.021) , % MCF-7 B 5 &
fiK(P <0.05) , MCF-7R 1ff) Bim % [135 3k 4% MCF-
7 W RER(P <0.05) , WLIET 2,
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A:MCF-7 s} & 48 ;B.MCF-7 TAM;C.MCF-7R %} B 48 ;D . MCF-7R TAM

1 GEERRIENEFANHRE

1 2

o 2510
43 10°

B -actin—

1:MCF-7;2.MCF-7R
2 Western blot & 40 A Bim & QAR

2.3 MCF-7R ¥ GPER #7&4t4p4) Bim #9%& @ K -F

3 BIAE MCF-7 2 MCF-7R 401 LA /K S B%
TAM ,G15 + TAM , G15 4 P, & 4R B B H .
Western blot 4t H: i 7/~ : #F MCF-7 d /i1 A TAM J5 Bim
EEAMRIKIEIEIN(P <0.05), 7£ MCF-7R Hm A
TAM 5 Bim [}3RATEH AL (P >0.05) IS hn A
GI5 JGFMA TAM J5 Bim {3 B3 & (P >
0.05), W& 3,

1 2 3 4 5 6 7
Biun [ s o510
i - 10

Bim ik

4151
A:Western blot #&m;B.: ¥ T T 45 (n =8, x +5)
1:MCF-7 %t & 48; 2:MCF-7 TAM; 3. MCF-7 G15 + TAM;
4. MCF-7 Gl;5;: MCF-7R x} B 48; 6. MCF-7R TAM;
7. MCF-7R G15 + TAM;8 :MCF-7R G1 a:P <0.05, 5 MCF-
7 SR AE Db, P <0.05,5 MCF-7R ¢ 8 40 pb
3 Western blot # iUl 7l 4 f 22 & Fh AL I /T Bim B B &K%

FHAEREHESEL  (x200)

2.4  tk# MCF-7 #= MCF-7R # # 2m # & PI3k/AKT
B MAPK/Erk # 413 5 18 % 49 & L #2 L &
GPER # £ %

Western blot A5 4% 5 7R « 76 fh 58 S5 24 200 Jfd
MCF-7R 1, J 1 GPER 7§ |4 %% MCF-7 & % A B g A%
Ak, (HRE L% GPER iK% MCF-7 Bt 755 [ (0.453 +
0.032) vs (0.125 +0.011),P <0.05], H p-ERK
(0.382 +0.024) fl p-AKT (0. 118 £0.010) [ F ik &
i MCF-7 4 g () p-Akt (0. 081 + 0. 009 ) F1 P-Erk
(0.034 £0.005) LB BN (P <0.05) , WK 4,

2
p-AKT—[ 60 x 10°
1

-AKT— <—6O x 10°
prAKT— 14 )
o)

B -actin— 43 x 10°

1 2

Total—GPERH ess % 10°

Membrane—GPERﬁ-HSS % 10°
B -actin*’E‘*éB x 10°

A :Western blot % p-AKT #= p-ERK; B: Western blot #& |

% GPER #= £ £ GPER 1.MCF-7;2.:MCF-7R

4 Western blot # M fhZAfad P-AKT #1 P-ERK
%A% GPER HyRik

2.5 MCF-7R ¥ Bim & @& % i& % % MAPK/ERK 15 %
i 3804 %5 v
MCF-7R %3 34 : oK £ TAM ,U0126 + TAM
LY94002 + TAM 4b3J5 o AT 24 48 it MCF-7R 4% 4b
LA Bim By R IB K. 8 5 0 i 45 2R X R4
(0.225 £0.020) , TAM £ (0. 183 +0.014) , U0126 +
TAM £H(1.236 +0. 108) , LY294002 £ (0.213 +0.018 9) ,
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KBS ERK 057 V0126 J5 A TAM 52
B, 50 IRAUAH LU R g, (P <0.05) o WS,

1 2 3 4
Bim—> [ e P25 10°
B -minﬁ’. e L B [V

1: Cul; 2. TAM; 3 Uol26 + TAM; 4. Ly294002 + TAM
B 5 Western blot #ill MCF-7R £33 A E4MEE Bim EHFRIA

2.6 A gm e ARAR I 2a R R

TE MCF-7 4fi i F1 MCF-7R 4 g 25 A [R) 245 4y b #8
J& , P A AR T, AR AR T3, KB MCF-7
YR TAM AP T3 B B FH55[ (20.54 £1.97)
vs (50.20 £4.70) ,P <0.05] ; MCF-7R 41l i3 i A A 5]
WREERY TAM J5, 1o 3250 D0 B iy 22 4k [ (10. 55 +
0.95) vs (14.21 £1.06),P >0.05], M7/ A TAM
ZHTFATH G15 ] GPER [ U0126 #ijii| ERK {5 i
% (LY294002 | AKT {5538 %, & B A G15 A
U0126 AL 3 4 A 7 T3 1 F-[ (45.20 £4.02) ws
(43.00 £3.69) ,P <0.05 ], ifii LY294002 41 JCBH i 2%
5£[(18.90 £1.79) ,P >0.05],

3 it

TAM 7E Wi 2% 521K (estrogen receptor, ER) BHA4: 1
FLAREE B R Iz N A OGRS £ Z8IE 52 TAM IR
S7 R0 ER A FLARIE , A] R SE R R AR 31% , 2k
RIEME47% " o BRI, 29—2L KM TAM JR97 10 FL IR
R R AT TAM | SRR, e & kA R B
B BT TAM TR 25 HLH IR R AR 583

APEHAE 5T GPER TEFLI N 70 W 525 2%
i 57t A I, 2 B GPER 5 EGFR f£7E % VIR &,
GPER 7% Jg R AE T EGFR, 4 J5 i 1 PI3K/AKT .,
MAPK/Erk P 2545530 8% , & 240 B s ol M T2 %% — &
555, 7E TAM $RH0 e ) 7R g yE 1,
A2 TAM Xt T ER J2 58 28R 58 2 MR HoR , m
X GPER W& s . H A GE 4 2 s Zh M
MCF-7 HifsF: th TAM Tiif 52 4 il MCF-7R, Jf-{ik 55 5 Ff
ML T 528 Ak e %t TAM (R 808 ME o 7 Fb 488 7 i 440
X TAM #5088 M (%) bF 5% B & 81, MCF-7 21 Jfd 28 3
TAM b2 J5 , A0 A PR TR B I8 & 5 I 4F MCF-7R
ML in A TAM 4b 35, 2 08 T o B 828 Ak T AE
MCF-7R Hfin A TAM Z i %6 i A GPER i 5 G15
J5 AR TR A

HISEWFSE4RE MAPK/ERK # PIBK/AKT 7 441
ST 5 LS P I T 2 5, L A 4 5 s 1Y)
AL R ek R 25 A ESE R B Bim 2R A
FEFLN T A0 R R T B 2 B 2 09 /E R, EL AR 3L M i A
g+ PI3K/AKT MAPK/ERK Wi 2515 5 3 % 175 1k 4101 1l
Bim (9357 0 ARWFSE LA BRI R Bim 3
R S B L R AR 7K, & B MCF-7R rf Bim 719 35 [H] Je 2R
FHKF-38 MCF-7 BH & BEAIK, ) B 380 1 iy 300 445
MCF-7R % GPER @ 31k & T B A8 4k, (H b F 55 8
TEACIRAS , fff PIBK/AKT K MAPK/ERK P 2515 - [t
TG4k, p-AKT & p-ERK ik &I, 7£ MCF-7 HnA
TAM J5 Bim £5 H #3881 B9 5%, i 7E MCF-7R HinA
TAM J& Bim )85 1R To A B AR 4k, i sl i/F T DUf# RE
Bim J&ZLHR S 4 X TAM Ut d8 452 —. 7 MCF-
TR HM A TAM Z i 5Ehn A GPER F§ 5 M 411 i 71
G15,Bim A& 5 R in TAM f9 MCF-7R A b8 #H
R, AT RAUEB 7E MCF-7R # GPER X} Bim HA
IHlVER- . #F MCF-7R Hjin A U0126 1 i] MAPK/
ERK i % . 1.Y294002 11 4| PI3K/AKT 3 i J5 , T
TAM L3R, A& B V0126 2H Bim (1) 2 ik B HoAth 21 7H
eIk, X AT LLUIE BH 7F 2L B 0 i 25 Bk MCF-7R
MAPK/ERK {5738 B T 1 il Bim ()35, H A 20t
DA B 2 J A A e g 1%, FRATT R B G15
4] GPER F1 U0126 1141{% 38 % MAPK/ERK J5 , 4
U TSR i A e, DR 25 4 XS TAM [ Skt
A B Ak, H & B Bim S5 A% % 08 9 b 440 A
JHTRAR A AR AL, X 80F AT LLIE B Bim 2 2
TAM fE g T mEHE R Z —.

25 b A B S8R S5 LM g At 55 S5 i 24 Bk MCF-
TR, SE RS GPER {46 T Ui (5 53 [ MAPK/
ERK, #HME I T- & [ Bim 19 EE, IR AHAFSY T
GPER 7EZLIRIE P 401 TAM 3557 i 22 i 4E L (H .
PRIEFEAILHATEASEL B, 75 TR A BIF 50 H O e ] 47 0 051
% AT S e LR TAM Tt 242 k0 7 i o
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