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i 2 BE: R ER 2K (ER) SREAERM T2k (EGFR) B HR L HAEFLIVE =A% (TAM)
AT 25 B AR TS L

ik BEH TAM A7 U (TAM-S) 5t 25 (TAM-R) A9 WAl ACFL IR 8 MCF-7 40, FH 5 it
JE (IP) AW ER o A1 EGFR 76 PR 41 ML b i 25 & 1 00, DAL e-Sre 5RTME 25 G600, JFH
Western blot {2 K Il 9 Fft 20 Jf v c-Sre MIBERR LK -5 c-Sre B PP2 Ab SR P FN A0 ML), 1P ¥4 FRIK
Kl ER « F1 EGFR 45 &5 15 00 .
ZR: ERa Al EGFR ZEMF AN b LG SWMIEXLS A, HFE TAM-R b s A 20 E ST
TAM-S 4l ( P<0.05) ; c-Src 5 ERoa . EGFR ZEWIF 41 T ¥ L E S X8 &, Hekm koK
SEAE TAM-R 28805 W] 52 25 T TAM-S 4800 ( P<0.05) 5 PP2 BHIF c-Sre BWEEIG, BRI ER
A EGFR Z5A& mBREAL, H A& TAM-R 406 9 B ACRE 22 B 5K T TAM-S 408 ( P<0.05)
%i2: ERo Ml EGFR ZMIFAELS GG, HWE M B AESC R il BEAEFLIRIE TAM JRYT I 25 ke 1T
HEAEM, M c-Sre ML (BERRAL ) ZATREEAN T T P E 456 1 AL .
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Role of c-Src mediated interactional relationship between ER and
EGFR in tamoxifen resistance of breast cancer
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ABSTRACT Objective: To investigate the relationship between estrogen receptor (ER) and epidermal growth factor receptor
(EGFR), and its role and mechanism in tamoxifen (TAM) therapy resistance of breast cancer.
Methods: Two types of cells namely the TAM therapy-sensitive (TAM-S) and -resistant (TAM-R) human

breast cancer MCF-7 cells were used. In these two types of cells, immunoprecipitation (IP) was performed to
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detect the connection between ERa and EGFR, and the connection of c-Src to the two former receptors, and the
phosphorylation level of c-Src was also determined by Western blot analysis. After treatment with c-Src inhibitor
PP2, the connection between ERa and EGFR was examined again by IP method.
Results: ERa and EGFR linked in a complex form in both types of cells, but the linkage level in TAM-R cells was
significantly higher than that in TAM-S cells (P<0.05). c-Src linked in a complex form to either ERa or EGFR
in both types of cells, and the phosphorylation level of c-Src in TAM-R cells was significantly higher than that
in TAM-S cells (P<0.05). After the c-Src activity was inhibited by PP2, linkage level between ERa or EGFR was
decreased in both types of cells, while the decreasing degree in TAM-R cells was significantly greater than that in
TAM-S cells (P<0.05).
Conclusion: There is a connection between ERa and EGFR, which may play an important role in TAM therapy
resistance of breast cancer, and c-Src activation (phosphorylation) may be the crucial mechanism for their linkage.
[Chinese Journal of General Surgery, 2014, 23(5):618-623]
Breast Neoplasms; Estrogen Receptor a; Receptor, Epidermal Growth Factor; Proto-Oncogene Proteins pp60

(c-src); Tamoxifen; Drug Resistance, Neoplasm
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= RN (tamoxifen, TAM ) fE N FIRIE N
SR URYT M E G, TR R BTN, EK
W S 36 7 i 25 BR A 1 FEW T, e 25 AL
B, HurM A+, MM EZIR (estrogen
receptor, ER) A4 FL IR A 20 0 36 7 f9 HE EAR
M EFLBE R R A R R R E AR P, A
o FI B WAREAL, B EEEMNEERC B
FTTAM K B W FLIRE 20 IR ER o Ji5, R PR
K HF 2 ik (epidermal growth factor receptor,
EGFR ) 19 2 ik 3% i 5 o e 1 5 ™, #2785 ER AN
EGFR P 7538 % ¢ R % V), v RE7EZhBE B AH E 520,
I [F] T HFLIE TAM BT 25 .

BEIRE ST BV R, AR A2 1A R K SRR K - Sre
T TAM {77 i 25 (19 N FLAR S MCF-7 40 #k rh 4k T
o s Mom TEERAS, SRR H T RE S 5 R N
WRITI 2, AR 4, c-Sre A S FRIE TAM
HIF 257 OB A BEAE N ER o« FI EGFR Z ]
M 2 2 2 R S FUE TAMIRYF i 257 ik,
A 50 K 7E T 9 0 9 Al L AT e-Sre. ER a
EGFR =& KA, LAWIHI 2 1 W 2L JE TAM
1R 245 1) Al BEAL A

1 #MB5AFE
1.1 FEHF#
TAM 37 J7 82 A9 A FL AR 98 MCF-7 41 i #k

(TAM-S) (ATCC, FEHE ), TAMIGIF Tt 25 19
N FL R MCF-7 4 fg ¥k (TAM-R) (32 [ Fox
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Chase Cancer Center 0 ¥ E 202 ¥ ) , DEME ¥4
F#H (GIBCO, EH ), 4 imu (GIBCO, EH ),
10 em £5 3= 1L ( Corning, £H) , MRITAER «
B BEPUR (Abcam, EE) , /INEPLA EGFR #
sEREYLAR (Abcam, FEME) , /NRITA c-Sre 7
Ehiik (CST, KHE) , BRITA c-Sre (Tyrdl16)

BERR LBk (CST, 3EFE) , GAPDHNZ (XLt
Ay, ), —hr (LR, E#) , c-Sre
RHEL#H %) PP2 ( Sigma, SEE ), #EF A/G AR BR ( 3
LR, L) .

1.2 KWHIE

1.21 @i WA FLREA M (TAM-R.,

TAM-S) 43 % 'E F 10 cm 40 B FE M b K5 5%, ¥y
FH4 10% Fa 2 1005 () DMEM 35 75 588 T 40 i 3% 3%
iR (37 °C, 95% 0,) , HME2 d ik 1Kk,

£ 80%~90% )4 MR & J5 AT 5055 .

1.2.2 %MK * (IP) 4N ER a 2 EGFR #
b MAERREER, 0.25% BEEETIL, PBS ¥
YEL 2, UUIEMA M ZLHE 1| mLIRS), A
BHE . B (UK B HE 30 s, B0 41F 14 000 g,

10 min ) , P8 L3, MIA 100 pL 2 (1 A/G BifE B
R (50% ) , 4 CHER 10 min, B (4°C, 14000 g,

10 min ) ZEEREF A/G BUEREEE, ¥ B, EH
FE, KA S A2, N EGFR Bk
B (4 CHERELH®) , HIMA 100 pL 1 A/G K
WK, 4 CHERI, BERFES .0 (4 °CL 14 000 g
5s), W, WEBEHEE - URTUKE &Y,

% L, F WA R PBS ¥ 3, 800 pL/ i,
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60 pL 2 x D FEZE MRS SRR B Bk - PR PUIA R &
YRR, BRIESY, EHAME (98 €. 5 min) |,
B, W FIE 1T SDS-PAGE MLk, HLIK4S RS
BEAFBR PVDF B, S5 & 5% Bis 038 1
PBST & /4], A ER o $TIAMEE (4 CHELR ),
PBST VLR 3 %k (10 min/ K ) , ZHHH (=
WEFE 1 h) , PBSTIEBEEE 3 ¥ (10 min/ K ) ,
HRP-ECL &6 g Bl .
1.2.3 IP % # M c-Src. ERa . EGFR =% X %
o Mo SR . A B R BRI o A e-Sre
Uk AT S B UUE T, P G0 8 B 3 3% 43 i) s i
ER o Al EGFR, HAKJ LN I,
1.2.4 Western blot ( WB ) & # M c-Src %k Bz &
KF A RKERE R, 0.25% EEGE 1L, PBS ¥t
VB 2K, DLIEM AR MR 1 mLIRS),
PO . B (UK B 30 s, B AR 14 000 g
10 min) J5, (A8 LW, EAcE, BWAEA L
FERF R — 3, A 1 x FREZE wh R AT R
£ (98 C. 5 min) , E#EAT SDS-PAGE ik, H
KSR B AL E) PVDF B, SRJ5 A& 5% i

1 2
TAM-R  TAM-S

TAM-R

TAM-S

IP: EGFR 1.4

JC 1P

IP: IgG

JE W5k i) PBST 141, —41 (c-Sre B R fL BT 1A
GAPDH W% ) HdE (4 CHE b7 ) , PBST &
VERE 3 (10 min/ K ), P E (KRB 1 h),
PBST ¥ 3 Y% (10 min/ ¥X ) , HRP-ECL %6
TS A S8
1.2.5 PP2 % ERa ## EGFR &4 28 # " 4
Motk KRS, BN e-Sre JHEEF] PP2 (5 uM ) 4b
P48 h, FREGHALUCEHM M, K5 H 1P & WB %
Kiill ER o F1EGFR 45 & W02 L, BART LN L.
1.3 Git=aE

BB £ bR (X+s) Fox, WA
ARBIECH) LR ¢ K, B SPSS 17.0 it 8
eI, P<0.05 MZESAGI¥E L.

2.1 ERa #1 EGFR & & 18R 1%

ER o« Ml EGFR ZEW AT LI ZIKE &
WL RS —&, H TAM-R P2 K145 4 &
Bl T TAM-S 400 (P<0.05) (El1) .

=X
i=:¢
=
(=)
T
_|

TAM-S TAM-R

B

B 1 TAM-S #1 TAM-R 4Hfasf ER o #1 EGFR &S E5EEERM  A: IP&5HE/R ER o A1 EGFR 7ZEWI R4 LI
SYIRTELE S B: ER o Ml EGFR 16 FP 4N (25 & i

Figure 1 Measurement of the connection between ERa and EGFR and connection level in TAM-S cells and TAM-R cells

A: IP results

showing the ERa and EGFR connection in a complex form; B: Comparison of the connection level of ERa and EGFR in the two types

of cells

2.2 c-Src BB KERES ERa. EGFR

&SRB

c-Sre 5 ER o . EGFR 7E M R 40 il 24 LU &
e g4a (K 2) , H TAM-R 40 c-Sre HI#E
R AL AKE 3 F TAM-S 418 ( P<0.05) (Kl 3) .
2.3 PP23 ERa #1 EGFR &4 EH& N

c-Sre FH % ¥ PP2 &b BH . P R 40 B 19
ER a 1 EGFR 45 & & ¥ 8 K i ] PP2 /i T B,
A TAM-R i rp P &5 &5 FTRBEE KT
TAM-S 401 (P<0.05) (K 4) .,
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WB: EGFR WB: ER o
TAM-S TAM-R TAM-S TAM-R

2 TAM-S #1 TAM-R 48 ffl tf c-Src 5 ER o, EGFR HJ
s gonl]
Figure 2 Measurement of the connection of c-Src to ERa and
EGFR in TAM-S cells and TAM-R cells
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O_Src @éﬁ&{‘tﬂ(q—i _
A

B 3 TAM-S #1 TAM-R 20 c-Src ByMER 1K 7k 4]
FRAL K- g

Figure 3 Determination of expression level of phosphorylated c-Src in TAM-S cells and TAM-R cells
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A: WB KM FPANAE o-Sre BUBERRILACT-; B: PHFRNAE o-Sre [T

A: The level of phosphorylated c-Src

was detected by WB in the two types of cells; B: Comparison of phosphorylated c-Src level in two types of cells

PP2 AbFH T PP2 b H
TAM-S TAM-R  TAM-S TAM-R

EGFR
A

B 4 PP2 3t TAM-S #1 TAM-R #ii ER « 1 EGFR & &

IP: EGFR

g

o e R )

T T T 1
—

SN
T

GELA K (% IP:EGFR )
S oo oo~ —~ —
N

(=S}
T

PP2 4b BRI S ER o FI1 EGFR

TAM-S TAM-R

B

SEAH A TP K FP 40 125 PP2 AL FRTT)S ) ER o T EGFR

ZEAHE: B: PP2 AMERTJS ER o il EGFR 454 S 728 (LA LA

Figure 4 Effect of PP2 treatment on connection of ERa and EGFR in TAM-S cells and TAM-R cells

A: IP assay for the connection level

between ERa and EGFR in the two types of cells before and after PP2 treatment; B: Comparison of the changing degree of ERa-EGFR

connection level between the two types of cells

3 it

-
o

FLMR IR N o WIR T T G ML S AR, T RES
ER 155 38} F S & 200y 09 528 48 A S 300 R 4 i
FEIE AR 5 0 F B AR DL R e 0k a0 e B 1 3 Ak S
A XY ERa 5JRBK#E (adiponectin) ', Na/H*
A2 P P ¥ 2 (Na'/H" exchanger regulatory
factor 2, NHERF-2 )®* #& 5+ Ets1( transcription
factor Ets1) "', S [ BESZ (AR ILHIE T -2 (steroid
receptor coactivator-2, SRC-2) "VZ5 2 [a] 71558 X
R s TTEH, H5 e-Sre IRAFAE S R MY,
i c-Sre 35 EGFR" &5 f£ 76 52 L f, bk %e
MR s ER A, HRE R T LR SR, X
SR FL R TAM IR YT I 25 28 5 1 4y 7 kAl AF
g R, LB R ER S AR R AKHN T2

& 2 (human epidermal growth factor receptor 2,
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HER-2) 8 % 3¢ SCR 3 5 5 30 17 TAM IR 97 it
2y, A KT Z AR R R JE (gefitinib)
(4 1% FH AT 98 B I 58 S o TR B TAM. ) e i
JERNY o A, Massarweh &8 " HFSE R, TAM
16 97 T 2 A9 7L 98 = #%3k EGFR/HER2, [A) A &%
ER 495 i 5 ZFEAE KT 1 24K (insulin-like
growth factor 1 receptor, IGF-1R ) R fk 7K 4%
F RS, HE RS T 5 EGFR M ER AH
HAEA, gefitinib A F AT 42 & TAM (9 5t Jib 988 2%
N IFHER TAM VRYT I 245, o AR K B 32 1k
I BE RO IR S B T TAM BTN 2G . FRAFSE
PR ER 54K 22 4K 22 8] 1) 28 SRR FE 7L R 9
TAM IGYT I 25 h B ¥ B BAE . AR SCHFSE T 3L
i MCF-7 40l |- ER o Fl EGFR By % &, 453 W
AMHE LU ESYIE N E A &, HAE TAM-R
RS R E, 28 ERa M EGFR ZAIfF1EAS
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X R, HAE TAM-R A28 SO 38 o, ik it %
W] ER a Fl EGFR 22 X i 3 5 ] fig 3 20 1 2L Ao
TAM JAYF T 25, N EGFR M FIBES TAM G 5L
i g B AL BB AR HE, BFIT 4SS S Shou 45 R GA
HH—3

AT ER B A B 7K P B 581X 38 K i 52 o 5 510 )
AieSAEKHEFZ R EEES S, Wik—@ FERE
PN SERANTWE Z B XN . c-Sre fEH
— iR AZ PR T I SRR T AR 2 A B R Rk,
FEIE AR U S5 T SRR Y S L TAMA
57 T 25 1 L 98 4B b e-Sre BT IR 1k 7K SF- 3 7
G e s, Houl 5 2 3F BEEEE (focal adhesion
kinase, FAK) "™ K B- % # K /E- /1 # &
( beta-catenin/E-cadherin ) " A HAE A 25 By
LR JE 40 M A% sh vk 2G5, DO (5 TR 24 40 A T 2L
T, XL R o-Sre LR AT RE S HALE 5 01
[R5 30T L BRI 1 9 4 TR T T 2 KB R
ARICHFFET e-Sre 7P AN L 1 BERR ALK P, IF
MR THYS ERa & EGFR Z MR, 458 WK
c-Sre £ TAM-R LG MRG58, JF H W% ER «
M EGFR M2 HE A, XHERM c-Sre MIEIL 5 FL
B TAMIRYTIN 254 ¢, 5 BiRBFsE A — 5, H
5T ER o A EGFR Z [958 LN, A rl BEfE
R AT e 28 SN Y HE a5k v IR Bl A LR 9 TAM
RIT 24

WE 8K c-Sre % 7 ER « Fl EGFR 2 [i] i &8
SN, HHAE TAM-R b RY36E PS8 58 , A8 4 Howlt
AT RE 5 ) P 5 28 SR B K o ASBIESE R e-Sre
PP 57 PP2 4b B PG ZH A0 B, 45 R W PP2 W4T
Wr ER o Fl EGFR Z [0l i 28 U i, fff TAM-R I+
ER a Ml EGFR W45 & & B B F [, JFalfli TAM
TR YT 2 0 LR R A0 R T i M, SRR W e-Sre
)3 BEVR AL ER o Fl EGFR 22 Ja] (1 88 S0 458
S8T TAMIGYT M 25, it 25 40 i 2K ¢-Sre A2 1K,
M PP2 BH W H WG 5, AT ER o F1 EGFR Z[H]
(1938 RN B 8 e T W, 5 | A T 245 240 e o) T 0

Zi I, ERa Al EGFR 7€ ZL If % MCF-7 40 Jig
BAFAERE U, I HAE TAM G Y7 it 25 5 7L R
RS XS N8R, e-Sre N %R ER o F1 EGFR
IS E A, HAE TAM-R LRG3, M fi
W 0 28 X Ry 3 i, 31X AT e A FL IR 9 MCF-7
YL TAM G Y7 S 25 i 1 ZE ML Z —, {H c-Sre 4
S TAM G 7 i 25 B WL 75 i — 2 R .
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AYERRICRIBEER

C — I NEH CRP FHRUAT 9 55 2 HAV LHLE ECG
Toll FE2Z 1A TLRs M T A A e A A R bFGF oA CCU
FHEA i A JNK RAHE N PCR M %5k 1 Angll
41t WBC PUAEWREN - EWRBE AW ABCIE A P AR R T VEGF
H AR IL BRI E ALY HRP I AE ML A TR 7 vWF
ik 1Cs, BRIV RN - B REE AW SABC YA | MZEN Hb

A ZRAL CV IR ERZE T PBS nLIINGS SCr
FRCHISERIUAE MR E D - BRI SP ik SBETOCEN GFP 1M PR 2 A BUN
e N EGF TR FK B 5 W2 R 7 ELISA 1L/ PLT
PSR A ALT X2 SR FDA I BP
[ MDA Jiky Eh [ EEG I AR SO,
PRI R 25 HCV NEEZ / IRZHE LPS ORI MRV — A% A 1R NADPH
fikaniayisgid i SOD A R — S AL A A Tl eNOS PR SR 2R A AE SARS
R R MRI A LI 3% CCr — A NO
AV 2% Ji M 2 1 L st VLDL-C JREA BUN EA A NOS
A% P N 1 I LDL-C LI AN [ T LW TR EDTA
ki A 5 R PaCo, VEE I S (] PT il ACh
ki e 5 Pa0, LIRS EHE BSA LRI HBV
ZHIBEE AR DMSO PR HSP CHINFRITE e Pk HBeAb
St st — A WEE S RT-PCR N sl HIV LI e B HBeAg
WEIE T 40 Th NGB BRI R HCG I 9 s R A HBsAD
JHF AR A= A HGF CHERRARTT ATP Vi) S =S HBsAg
T IFN = H TG RV SRR FEAZ DB HBcAb
15 R R A I HDL-C AR N NS LRI RIGEEAZ PR HBcAg
A e H R GSH A T A4 WHO S EIR T FLTC
AR pH B E PG XUFEIK ddH,0 PSR LA ATl iNOS
MR RNA 22 2RISR 1 MAPK JEAAR BRI TUNEL
BINT -« B NF-« B DU S5 SR el il IS 7 MTT TRA PR LOH
LI RBC TIANG — L, HE MR Ak s RO ECL
LTYNABYIE R ESR J& A i FBS I R SE R ¥ TNF
AL -2 COX-2 R RAE S BMI hE N ICU

T AR 35 1 TS 1] APTT RERABRAS R AST b KT TGF
PR ROS WAL A% R DNA SR AVt NK 41
ATV BA LR SR AIDS it [ B 43 ICAM [ERZAIEEA DBIL
JillNs Cr ANHEANE T ECM S JIE ] TC

HE T4 J £ MMP YA A M TR T ERK JENiliEa TBIL
AL X ZRW7)2 BRAHF AR CT LR FN

© WA )T i [ & F I F 2P H

http://www.zpwz.net



