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(4 E] 86 HITHIHZEZIE B( estrogen receptor B, ERB ) ik 5 FLHRE A 52 5 25( tamoxifen, TAM ) P4 23304364 77 i} 25
BRSO . 2 & ARG ERo/ERB AN FE 1A 9 A FLIEIE MCF-7 ZHAAK] M/HK( FAPEXT R ) M/sia( ERa™/
ERB"" ) M/sif( ERa""/ERB"™ VAUAE [N RHFEXS 42, MTT P4l LA Jim 20 BT TAM B4 24 1 5 B~ %2 i RT-PCR K5 40 i
FHR 252G MDRI . TOPO 1l . LRP F GST-7r i) mRNA ik /KT, I Western blotting 72 4 1l 40 ia v it 25 AH OG5 5 3 i
MAPK PI3K/ Akt f) p-ERK .p-Akt & 15K, 48 F : 5xHIE4L MCF-7 4iMA L, MCF-7 40 9 ERB =423 AT e af i vk
B TAM( 1.5 .10 pmol/L)XF MCF-7 43458 (3 kI VE L (45,788 = 1.641 )% vs (24.288 +1.170 )% ,( 57.899 = 1.583 )% vs
(31.499 £1.978 )% ,( 59.853 +1.648 )% wvs( 38.039 +1.482)% ;3 P <0.05 ) |, ZMHI1EFH S TAM ¥ B 550 B AR i1
ERB LTI B30 MCF-7 40t 253 MDRI . TOPO 1l \LRP ¥ mRNA 335 /KF-( 0. 431 £0. 032 »s 0. 932 +0. 083,
0.234 £0.008 vs 0.391 +0.002,0.47 £0.028 vs 0. 586 =0.036; 4 P <0.05); o] i 2 K Akt Fl ERK & 1 19 8k B2 1k 7K °F
(0.224 £0.006 vs 0.437 £0.007,0. 367 £0. 015 vs 0. 756 +0. 039; ] P <0.05 ), £ ¥ : ERB 73k /K ¥ AT 5 1 7L Mt o 20
MCF-7 %} TAM MRt 254 , A FHLE AT AR5 25 3L P i %635 )¢ PISK/ AKT .MAPK {5538 5 A 5% .

[ X827 ] FLAE; MCF-7 400 ; ERo/ERB s 555 25 s T 2534 (4] ; Akt; ERK

[ FE4 %S ] R737.9; R730.54 [ XHktRAERD ] A [ XEHE ] 1007-385X( 2015 )01-0052-05

Effects of estrogen receptor (3 on resistance to tamoxifen-based endocrine
therapy of human breast cancer

Wei Li', Duan Hongjie'”, Niu Xiulong'?, Liu Wenxing', Deng Weimin'( 1. Department of Immunology, Basic Medical
Colloge , Tianjin Medical University, Tianjin 300070, China; 2. Department of Infectious Diseases, Affiliated Hospital of
Logistics University of People’ s Armed Police Forces, Tianjin 300162, China )

[ Abstract ] Objective:To investigate the relationship between the expression of estrogen receptorand endocrine resist-
ance to tamoxifen ( TAM ) in breast cancer. Methods: Human breast cancer MCF-7 cells transfected with ERa or ER B
constructs, M/HK ( negative control ), M/sia ( ERo""/ ERBluw ), and M/ sif ( ERa"™/ ERBluw ), respectively, were
used. The resistance of these transfected cells to TAM was assessed by MTT assay, mRNA levels of the major drug-resist-
ance related genes ( MDRI, TOPO Tl , LRP, and GST- 7 ) by RT-PCR, and levels of p-Akt, p-ERK and PI3K/ Akt ( ma-
jor components of the signaling pathways involved in drug-resistance ) by Western blotting. Results: Compared with MCF-
7 expressing M/HK, cells expressing ER Bshowed enhanced proliferation inhibition mediated by TAM in a dose-dependent
manner ( P<0.05) : (45.788 +1.641 )% wvs (24.288 +1.170 )% at 1 wmol/L, (57.899 £1.583 )% wvs ( 31.499 +
1.978 )% at 5 pmol/L, and ( 59.853 +1.648 )% wvs ( 38.039 +1.482 )% at 10 wmol/L, had significantly lower ( P <
0.05 ) mRNA levels of MDR1 ( 0.431 £0.032 »s 0.932 +0.083 ), TOPO [T ( 0.234 £0.008 »s 0.391 +0.002 ), and
LRP (0.47 £0.028 vs 0.586 +0.036 ), and had significantly decreased ( P <0.05 ) levels of p-Akt ( 0.224 £0.006 ) vs
(0.437 £0.007 ) and p-ERK ( 0.367 £0.015 vs 0.756 £0.039 ). Conclusion: ER B may alter the resistance of human
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breast cancer cells to TAM, possibly through down-regulating the expression of drug-resistance genes and activating PI3K/

AKT and ERK signal pathways.

[ Key words ] breast cancer; MCF-7 cell;ER o or ER Bs tamoxifen( TAM ) ; drug-resistance gene; Akt; ERK

FUBRIE R 2R LB R 2 — , S IR K
PERIEE , PRt N 23 W R AR S IR T 2 IR R
OB 185 2% A2 AR 4 7 Atk 5 78 25 ( tamoxifen, TAM ) /&5,
PR A3 IR YT T B 25 2 — AT S MR 5
ik A I R ZAR( estrogen receptor, ER ), & 454
PUMERCER G T, 2 7T 400 ) e 240 B A 34 3. AR
KA BB FLRE N AT T 25 5 ER A
B MR E VA, (H ERB £ N4 WA i 25 v 11
VERAB A e — it PRI, AS Wt 5 ) i 00
1 ERe/ERB A [7] 3 15 i N ZL B 98 240 Y Bk MCF-
7T I ER WA 41 TAM SR 0 7R
— L HRIT ER AU XA G it 245 58 P RN AF i B
MAPK .PI3K/ Akt 1 5Z 0, Sy LA ERB by #E s 2E 47 %,
JIEE N o3 IR I T B HE S AR

1 #MR5FE

1.1 #fapeikls £ 23X HA

NFLIRFE bR MCF-7 A Z /7, ERa/ERB
AN BRI N LR 40 Mk M/ HKC B BE ) M/
sia( ERa 5 [H 0 BR 40 L B , ERa™ /ERB"™" ) . M/sip
( ERB ZE KT ER 40 itk , ERa"™ /ERB"™ ) 4 A BIF 5%
NG IR 4. RPMI 1640 1% 35 3% G 4= i 7%
( FBS ) & PERRAL Y FBS( sFBS ) [ 25 H Gib-
co 2~ H],BCA B 1 R & b2 RO R ke il
&40 H € [H Pierce 23 ), Akt BER L Akt( p-
Akt PR ERK B2 1k ERK( p-ERK )FLIA#I G H
FH Cell Signaling A F], T B-actin HLIA H 3£ H
Santa Cruz 23 &) , HRP #ric B EH0 5 90 EHT/ R
ZHt( 1:1000 #i ke )¥0A H & E KPL A A, b5
S5 TAM ) (BEMEZE( MTT )04 H 2 [ Sigma 237 .
1.2 MTT A &-FURJE 20 Jo bk 3 TAM 69 4R

BOWUE K W MCF-7 \M/HK M/ sia . M/siB 4l
WD T 96 FUAR , B ALIERR M 4 x 10° 4>, & T
37 C 5% CO, B TR E 24 h, WsrdhaRdk, &
e 1% FBS MYREELAk L 1L 35 24 h LL3k 3 40 i =] 25
o SRIEIMAA ALK TAM( 0.1.,0.5.1.5.10
pmol/L)YEF 24 h, % HAZH N A 25 W R, 254> Ve
RS MR AL, BaOoF LS E, LA 100 wl
MTT( 44 0.5 mg/ml, PBS el ), 4L & 4
h, B3 B, BFLINA 100 wl DMSO, #E3% 1R 21,
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BRSNS I K R 570 nm BOOGEFRE(C D OB, 1154
100% .
1.3 ¥ % RT-PCR #& | & FUAR J& 2 Ao Ak @F 25 48
% AR 0 F kR F

12 TRIzol 157 Y 56 B 45 $2 U RNA, Ff- 4% IR M-
MLV 355 55 g d B 45 A7 300 5 oo el I ) 2 1A
MDRI \TOPO Il \LRP,GST-7 il B-actin f#H& PCR
SIFFI L 1. PCR W AR FR: cDNA 1.0 pl,
2xPre mix Taq 1.0 wl, b FIES 4945 10 pmol, fiN 3L
ZEK Z AR 20 wlo PCR KR 4514 : 94 °C,5 min
AP 94 °C,30 s AEME;S9 °CL45 s B k;72 C
1 min ZEff,34 DMEHR;72 C ZEH 10 min o V4G
H5E B PCR WK 5 wl T 12 o/L BB eI
Ko S5 Bio-Rad 23 A] Y Quantity One K4
155387, LA B-actin /EH NS R, LAFE L/ B-actin D
LI ELEAE A mRNA AR 0k = B A AR

&1 BHEEHSIMF

Tab. 1 Sequences of primers of target genes

Genes Primers for RT-PCR (5'-3") Product
size ( bp )

MDRI F: TCATTTGCTCCTGACTATGCCA

R: ATGTGACATTTCCTTCCAATGTG 133
GST- F: GAGGTGGTGACCGTGGAGA

R: CTGCTGGTCCTTCCCATAGAG 162
Topoll F: ATTCAGAGGGGATATGATTCGG

R: GGTTAAATACCAAAGGGGCATA 180
LRP F: GTCTTCGGGCCTGAGCTGGTGTCG

R: CTTGGCCGTCTCTTGGGGGTCCTT 240
B-actin F: CACCTTCTACAATGAGCTGCGTGTG

R: ATAGCACAGCCTGGATAGCAACGTAC 158

1.4 Western Blotting #& | & U %% 20 4k p-Akt,
p-ERK #9%& & £ ik K-F

HO #0E K ) MCF-7 \M/HK M/ siac . M/siB 4
1 x 10° 4™, 28 RIPA 40 24 WA E S | B O lede
i N BCA B RGN 55 & o B R . B
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40 pg EHRES AT SDS-PAGE HLIK , % & PVDF
b 55% BIBLIR A W52 iR B 1 b S, I A R —
P, 4CIFR LA, TBST 3506 5 IR, IR 5 min, A5
TIAKH L A BRAR 38 AL P bR 12 19 — 4 1: 1 000 ),
37 CHERIRE 1 h, TBST E3kJ5 , b k24 & 6
Py I3 0 B HEAT A . R 45 RN Quantity
One( Bio - Rad 2 F] VEAFHETT50H7, LA B-actin A
S, DISE TR 1/ B-actin JK 1) FLAEAE R 2 H 19 AH
XFFIR TR AT A
1.5 %itgam

K H SPSS 16. 0 Bt iH R L x £5 %
TNo Z 2RV LR FH B K 2R 5 22 53 Hi( One-way
ANOVA ), AP <0.05 B P <0.01 FREFHGIH

2 & B

2.1 ER Z& 2+ MCF-7 2@t TAM v 25 b 69 % i

MTT S g5 5 K 1) B, 5 B X B4l 40
Fb, ARTR] TAM ¥ BE( 0. 1.0.5.1.5.10 wmol/L )X} fir
g A IO e 4t 12 0 0 4 EL 40 o R B R )
5%} FR 4] MCF-7 #H e ,M/HK 4100 . 2251 P >
0.05 );M/sia ZH( ERB #5335 ) Al W 48 i TAM %f
MCF-7 2 f & 30 i 3 [ (45, 788 = 1. 641 )% s
(24.288 + 1. 170 )% , ( 57. 899 + 1. 583 )% wvs
(31.499 + 1. 978 )%, ( 59. 853 + 1. 648 )% s
(38.039 +1.482)% ;¥ P <0.05 1,1}iW] ERB AHX}
{2 IR AT AL E TAM X 4 %) 14 S 4l 4 FH L BI3G n
A% TAM AYBURE s M/siB( ERa 57435 )7E TAM
10 wmol/L VEFIBT, 21 e 3 il % {2 B AIKL ( 22. 818
+1.256 )% vs ( 38.058 +1.485)% ,P >0.05 1,1t
W] ERo AHX 53238 AT AR TAM X 210 fY 244 5 417 1)
VEHT, BDRE A XT TAM RS 2514
2.2 ER & 2+ 5UA R MCF-7 0 et 2548 % & B
mRNA #i& K-F 85 %k

ERo/ERB 235 A 52 0 20 Jifd v i 245 AH OC 5 A
MDRI \LRP . Topo 1l B3 Kl % 5 K F- . 2 % &7 RT-
PCR Kl g S ( & 2 ) Eon, 5 X 4] MCF-7 A b,
M/HK (1 P9 Rt 245 46 56 356 K ) mRNA k7K ¥ 6
2200 M/sia( ERB AHXS 53K ) MDRI . TO-
POl \LRP mRNA 3 ik7KF i ZEFEARC 0. 431 =
0.032 vs 0. 932 £0.083,0.234 +0. 008 vs 0.391 +
0.002,0. 470 + 0. 028 s 0. 586 + 0. 036; ¥ P <
0.05 );M/siB( ERa AHXT 253235 ) Hifit 25 3£ ) mRNA
ik E B E (0. 851 £0. 069 vs 0. 586 + 0. 036,
1.028 0. 087 vs 0. 932 +0. 083,0. 462 +0. 008 uvs

+
+

0.391 +0.002,3 P <0.05 )., %55%EW, ERa 13
57K - 55 i 24 K 56 3 ) mRNA 263k 2 F A o6, i
ERB W5 Z 2 HAHX,

60 = MCF-7
= ~— M/HK
< == M/sin
2 457 — MUsif
3"3
'E.
= 30t
=
= 15}
iU
]
0 . N N L :
0.1 0.5 | 5 10
TAM (¢, /pmol-L)

B 1 7AR[E ER LR ZLARELM MCF-7 TAM M 258500
Fig. 1 Effects of different ER subunits on TAM resistance
in human breast cancer cell line MCF-7
“P<0.05 vs MCF-7 cells

M M/HK  M/sio M/sif MCF-7  bp
GST-n
—369

LRP

S S A el 342

e T F IMDRI
—457

Topo
174

[B-actin
—350

E 2 RT-PCR ESMAZAHEXER GST-7,
LRP ,MDRI ,Topo 1 )& mRNA 7k F
Fig. 2 mRNA levels of drug resistance genes( GST-,
LRP,MDRI ,Topo 11 )by RT-PCR

2.3 ER T A s+ 3LI% & MCF-7 %8 2 p-Akt. p-ERK
EaRE KT A

Western blotting &l 45 52( & 3 ) 27~ , 5 %) 8
2l MCF-7 At ,M/HK 1) Akt .p-Akt Fl ERK ,p-ERK
FIEHFIRKFETLES . M/sia ERB XT38 )
A S Ake A ERK f4) B B2 £k 7K F ( p-Akt:
0.224 +0. 006 vs 0. 437 = 0. 007; p-ERK: 0. 367 =
0.015 vs 0.756 £0.039;3 P <0.05 ). M/sip( ERa
AT 5 3k ) AT 7F Akt #1985 R 1k K - 0. 870 =
0.014 vs 0.437 +0.007,P <0.05 ), 4R F W, ERa
5 ERB A 43 5l 42 it A4 i 45 5 38 % PI3K/ Akt Al
MAPK , 540 %t TAM (TR 2544 %6 .
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A

MCF-7 M/HEK  M/sic M/sif
U — —
L ——
pacin
B MCF-7 M/HK  M/sie  M/sif
i ———

B3 Western blotting # ] p-Akt.p-ERK & 5§ &KX
Fig. 3 Levels of p-Akt and p-ERK proteins
by Western blotting assay
A:Protein level of p-Akt;B:Protein level of p-ERK

3 3t it

FEFLIRIE G RYA YT b, 59T ER 19 20 97
BN R R R Y TAM 2R
Wi 2z —. IR JE A WoR, FLUIR R B IR A
TAM J5, ERa FHAEZLAR I8 B8 51697 RO 3E ERac B
ML A s A B, U B0 s R AN R,
TAM 0] B 5 0] ERou 528 28 110 L 980 A 384

R SZ 658 % B MCF-7 40 [F] I %535 ERa.
ERB E A, (HEH P LI ERa EHMIFB A T M/
HK 20y B 1 X6 Bk A 78 9 40 B ik, He ERa
ERB IR 1 R IA K5 MCF-7 ML A S5 AT
WK 1Y ERo/ERB AN Rl 3R 38 19 4 Kk A FL R I&
MCF-7 4if [ M/HK( B % B8 ) . M/sia( ERa™/
ERB"*" ) M/siB( ERa"™/ERB"™ ) | N #F 5T % £, K
W7 AR ER A R GK 7K P X0 fth 50 S5 i 24 7 3L
JI T iR 245 5 (R f 26 35 K PI3K/ AKT  MAPK 15 5 18
JESip AT

FLMRIER FEE AT N A AR YT AR s B T 24 ]
R 5 ) LI PR 7 80 — ML, PN 43 IR T T 24
5 ERB HYIM &, 5 ERB 7E P EH E S L%
—EI . A R I, ERo 1 B SR
HiERsr 21k ERB, H ERB ik FEE Sl R 5 & 1
FHOC K DU TAM it 24 2L 96 F8 38 190 I R s A
TAM it 25 40 M bk, A& BT & ERB /KF B B 7t i,
ER@ AT 54 fin frb i 40 i %F TAM BT 250 ' A,
IRE ISR 2 W], 304> ERB FH I A LR R 5 22
T NMIAIT R, 5 ERB BATE B E A L, H R i
KRR R, X — I PR B4 5 AR S 45 SR M
FFR RHRSE R, TAM XF ERB AH X w5 22 1k 10

LRI 20 B (0 3 A I BOCR B W W, T ERoc AER 25
PR FRAR TAM X 40 0 A 3% SR 4 RIS fn 20
XS TAM BT 254 , R W] ERB 75 FL IR N 7 36
Fre Al R . AR K, ERG AT
PATE P4 ROS A4 5 -4 15 b 983 40 J Ay R T, A
7355 5% %) TAM T 245, D A1 B 98 T AL 1) D T A e 1
TAM Xt ERB 7o 23k () 240 M s e 4 i 7 H

ARSI AN LR 20 T 200 1 % Ak PIBK/ Akt
I MAPK {5 518 i S B s A0 0 k. RGO 9E &
PR, LRI A0 N 1 Tk 245 R B 5 Wi AR ot L P -3 - A
295 AR B H P B ( phosphatidyl inositol 3 kinase
serine-threonine kinase, PI3K/AKT ) {5 % 518 &
BUIAE G, Hoh SC G Ak 195 M 5 40 R A
TR 2 S IE R VAR G, AT 2 18] AH B
Ve F TP A Y A A TR T Al A S
P extracellular signal regulated kinase, ERK ) &4
22 53 45 0 B B mitogen activated protein ki-
nase , MAPK )ZE 5 W (1 — AN , 32 22 Rl o 40
FEARA A T, R A A B B L AR R
FH Western blotting 72 4 K U 3X I AN5 538 1 h p-
Akt Fll p-ERK A2 [ #87KF, 25 /R, 5 MCF-7
AHAH L, ERB AHXT = 23k m] 43040 Akt F1 ERK
AUBERR AL KT, ERac AR X o Rk T e o Ak (9 B4R
B, B ERB XF TAM U E e EVE , 5
A 5 B PI3K/ Akt I MAPK J5 kA 177,

Ji g i 245 AL i B 7 AR SR S Z2 Rt 24 5L A 1
( multidrug resistance , MDRI )H1 MDR & [X 7= 1) 4+ bt
H KRS W w( GST-7r ) TE 25 A1 G 2 11 ( LRP ) AN
DNA #iFb 54 11 ( Topo I )FIKA 5. Hh MDRI
FER K H =W P-BE A FH ( P-glycoprotein, P-gp )/E A
AE R AR 25 527, e ML A 2 ) 300 9k 2 2R 2 200 i
A A 25K BIAT S PR T 7 A 24 T
Z5F R A( lungresistance-related protein, LRP ) A
e BK-S-#% # B ( glutathione-S transferase , GST ) 1/}
B P-gp ¥ 25 W HERR AN 522 AR LE R BN, 5
MCF-7 4l AH E, M/sia( ERB A X &5 %635 )MDRI
Topo 1l B mRNA &k i 2 P M/sip( ERa AH X g
ik W LRP \MDRI 1) mRNA ik i FHi i, R
ERa HYZIRIK -5 15 25 40 5 56 N B mRNA K3k 2
IEAHSE ERB M5 Z B ARG,

M AT A R W], ERB 5 R 1A Y 2L g
YA TAM (9 BURE IS 58, 205 P AT B8 55 41 ) 2L A
AT 2515 3 P 2 i 31 MAPK 5 PI3K/
Akt 1553 AL G, AR IFFR S5 R DL ERB S HE
SRFUIRE IR TR L T SRR
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