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P20 MCF=7 B4, SE 04340 2 17 B — ME " B2(17 B —estradiol, 17 B -E,)ALH4 .17 B -E, + ERK #1413 PD98059 4b 3
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[ Abstract JObjective:To explore the mechanisms of ERK in
affecting estrogen receptor signaling pathway by investigating the

changes of the expression levels of nuclear receptor co-activator
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PCAF protein and wild-type P53 protein and their gene transcription in the process of estrogen promoting transformation of cell cycle and
resisting apoptosis of breast cancer cell MCF-7 after inhibitting ERK. Methods : Estrogen receptor—positive breast cancer cells MCF~-7
were divided into 17 8 —estradiol treatment group,17 B -E, + ERK inhibitor PD98059 treatment group,and the control group. The
apoptosis of cell and cycle were analyzed by flow cytometry. The expression of phosphorylated ERK1/2 and PCAF protein and wild-type
pS3 were detected by Western blot.The expression of pcaf mRNA and wild-type p53 mRNA were detected by RT-PCR. Results: With
phosphorylation inhibitor of ERK PD98059, the effect of 17 3 —estradiol in resisting apoptosis and prmoting transformation of MCF-7 cell
cycle was reversed, and the rate of early apoptosis of MCF-7 cell was raised (P<0.05) .The number of G, phase cells increased , and the
number of S and M phase cells decreased(P <<0.01 ). The expression level of PCAF protein and P-ERK1/2 protein decreased remarkably
(P<0.01 ). The difference of gene transcription of PCAF had no statistical significance (P=0.05).The protein expression level and gene
transcription of wild—type P53 were reinforced (P<<0.01 ). Conclusion: The effect of ERK on estrogen in resisting apoptosis and
promoting transformation of breast cancer cell MCF-7 are associated with PCAF enhancing the signal of estrogen receptor, and changing of

the expression level of wild-type p53 protein and its gene transcription.

[ Key words ]17 B —estradiol; PD98059; ERK; Wild-type p53; PCAF; Breast cancer line MCF-7
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T H# B8 (Extracellular-signal regulated protein kinase, ERK)
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protein of cAMP response element binding protein association
factor, PCAF A Al BERTE LAY ERK 358 ER G MR EE ST
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1.1 #H#&

ER* AZSHLIEHH R MCF-7 AR ST BT LR E
B4, AN ER TN NEEAF, 178 -, WHEE
Sigma 24 7] .PD98059 W { 35 [ BIOSOURCE A #H} . Annexin
V-FITC/PI 40 1M & M B BN B = KA YA
9787, RT-PCR i &M AL MIE BRI BRA R, BatA
P-ERK BTTEEFIA | RITA AR p53 B REdiiR  RATA
PCAF BATEREDIIR . B B —actin BITHEPLIEN HEEHH
SantaCruz /A &), BD.LSR # AL 3 E Beckman Coulter
ANARE L, PCR 314X R 25 [ Biometra 23 572 5 BER LR %
% A3 E Bio-rad 2T 5o
12 #Fik
1.2.1 HMEREHLSMBFHEY FAENFIENARE

W% 40000 25 mg/100 ml, 15 H 52 WM J5 BN % 250 mg/
100 ml, 7£ 55 °CK 1 YEF] 45 min, 3 000 g &-L> 10 min, B _E
T, EEELAN I 2 R LIRS IE P MR E . MBS IS
F&BUEd$(0.45.0.22 pm WEER)ZFEERES, T -20°C
e

122 MMEEFALESE HILIREYME MCF-7 ¥E
7R TE 10 ES /MR, 10x 100 ULEEER,
100 mg/L 8555 K Fll 4 /100 ml B 5 ZHY & ¥ LB 41 DMEM
RS o LR AT BRI, 8 H BTGB
L1 45 DMEM HE553K ;17 B —E, 4bFR4H . 17 B -E, fE IR EE R
60 nmol/L;17 B ~E, +PD98059 4 FH4H . 178 -E, (F R E H
60 nmol/L, PD98059 YEFIMEE M 20 p mol/L, ZBHIHE ASTHUE
KR IMZGAb B F 3288, 4 24 h SR IR 298Ik BT
1.2.3  FRHHRAGIARES SR, EE%
SYERUN 122, HAMHATEER B O£ MLYE DMEM
REFRUE, 17 B -E, A5 60 nmol/L 17 B <E,, 17 B -E, + PD98059
ZH 701 60 nmol/L 17 B — E,,20 p mol/LPD98059 3% 3% 48 h J5 ,
FRERBSWH AL, WS40, BRI 2 IR LA 70% % ZREE
FEL4CiTR . VEURAIME 2 K, A 50 p g/ml RNase B PBS
YW 500 1,37°CIKIE 30~60 min, fIIAE 100 wg/ml HIBEAL
PRIE(PDAY PBS AW 1 ml, #4248 30 min, BD.LSR Ji 48
LA G 6 (R B 488 nm), SR A MODFIT2.0 4y
WA T4 R B DNA &40,

124 WAL Annexin V-FITC/PI SUFiCEERK M 178 -
M % PD98059 X%t MCF-7 il A=/ 40t H#
1.2.3, 25975 48 h B3 B A 0. 19 B EET 1L 58 38 40 Fn vt Bl
ZH AL, S0 S B B (SIS 1 10°~/ml), B 1 ml 40
F2,1 000 r/min 4°CZ.0> 10 min, 3 LW, A BEE 2 K,
SRIGINA 1 ml B 1K) PBS, BB 41 MEF 85 1 000
r/min 4°CE.L 10 min, 35 LR . EHEMBREET 20001
LEAEMIR, I 10 1] Annexin V-FITC #1 5 u 1 P, 2248248
A7, RGBT 15 min B, 4°C RV 30 min, BSAHILA 300 w1
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1.2.5 Western blot ¥l P-ERK1/2.P53 fll PCAF 3Kk
WHLEE SR AN, A0S AN AT . INZGHEFE 48 h ST, 4B
it R 2H 5 S0 4 AR 24 5 x 10° 4>, il RIPA 4R M 34 fd
Y, 3R BURE H o F Bradford $EIE R A S E B 60 wg 4
Jif S0 (A HEAT 12978 P SDS- R IR BRI SE RS LUK , Fe e 2
PVDF Ji&, % ¥UEH A PERRJS 5 1:300 BPt A P-ERK P53,
PCAF Uik 4°CHFE %, PRSI 1:1 000 41 FlIgG/HRP
37CHEE 2 ho ECL 244, Bio-Rad EIR /-4 RS IR, FH
Quantity One #4434, DARHI R 2% A K BE B/ B —actinZ
[ 4% R BE(E s AN 2R 3 o

1.2.6 RT-PCR #&ll p53mRNA .PCAFmRNA f)%iE #H
REFRAM, oA ANRT . INZGREFE 48 h )5 , I RNA $2HU
FI GBS RNA, PEFT B e ok S A FH 58 41 53 66 BEA I
E RNA 4l FIH BE , 30 5% 55 & ISR — 5 eDNA, #E 4T
PCR IV, P53 514)%5 : L5149 :5° -TCAGTCTACCTCCC
GCCATAA -3’ , #5149 :5’-TTTCTTACATCTCCCAAACAT
CC-3". Y H7=¥1N 326 WAEXS (Base pair,bp). PCAF 51¥1/F
5. F¥SI9:5 - GAAAAACCCTAACCCCTCACC -3 T 5|
#):5" - CCTTGTGGACACAGGTAAAGAGA -3’ , ¥ 3474 K
200 bp FBt. GAPDH 5|¥%%1: Lii#514) 5’ ~-GGCAAATTC
CATGGCACCGTC - 3°, Fiif5|4) 5°~CATACTCAGCGCCAG
CATCGC=3" , ¥ 7=k 128 bp H Bt S 554t A : 94°C Tl
APE 2 min J& ,94°C2E M 30 5,57°C 30's,72°C 305,35 MG
)5 72°CHEMf 10 min, B 5w 1 PCR P2HI7E 1.5% B e HHEEIL
sREL Pk, TRk 2 B B, E ShEEBBR R 2 BT R G H Quan—
tity one ST WA T & it FH pS3 LR \PCAF

HH 5 GAPDH F& R W2 B A LU (AT 00T o
13 %itaesme

BAELL x + s TR, RAZREARBBLEN 7 25087 . %
A ¢ KB XHBAR AT T, LA P<0.05 RRZRALR
28 X, P>0.05 FRER TG HER L.

g R

X m AL A ) 4m e R A 45 R

e 1 fim, 178 -E, YEFH 48 h J5 GE{E 3#F MCF-7 4ii i
JEEAL A G, AL /D S BN G, 40 3 £, 4H 1Y
B A 5. (P<<0.01); 64 PD98059 J& , G, S A asé i , SH
+G, 14 k> (P<0.01), 16 PD98059 Xf 17 B -E, fEMCF-7
S0 i S0 A 0 2 AR A B 4T o} B2 K- (P<<0.01) . 22
SEAGIHHFE L.

22 AmXmeRn el TR

HH &l 1.5 2 ], 17 B —E, AT FEAIK MCF-7 41 il 5. 301 4
T-%(P<0.05), B4 PDI8059 /5 A A T- R I i, 22 57
BA G2 o #5240 200 A e A R T AN SE T A R 22 e
Giit2ER X (P>0.05),

2.3 Western blot &%

ZEHLERI 60 nmol/L Y 17 B —E,#ER] MCF-7 4/l 48 b/ ,
5anpuxt B AR L, P-ERK1/2 ZE 1 PCAF FEH R AH M,
P53 T FGKBRE(P<0.01) .0 PD98059 J&,5 17 B -E, ZH4H
b, P-ERK1/2 PCAF 2 FIRIAREIK, P53 Rk IN(P<0.01),
ZREA BEGER Y WE 2 3 3,

2.5 RT-PCR &%

mE 3.4 &% 4TI ,6 x 10°mol/L i 17 B -E, fEH T
MCF-7 4iiffd 48 h J& , S4HMI% BELIAH LE , BF 4 2 p5S3mRNA 3
IKF#AK , pcafmRNA ik 5 (P<0.01) , BX & W ] PD98059

2.1

%1 178 -E, 1 PD98059 3 MCF-7 4HAt AR B (x + 5)

il G, #(%) S (%) G, 3H(%)
Xt BEZH 71.86 +2.34 20.45 + 1.96 7.69 +1.78
17 B -E, 4b 34 57.19+2.17 33.92+221° 8.37 + 1.69
17 B -E, +PD98059 4bFH 65.11 +2.08™ 26.53 + 1.82* 8.89 +1.72
‘P<0.01 5 MHEAM L ;* P<0.01 5 17 B -E, AbHE4IH L
s g
2 9:‘ 11.40% = -i e G
o G ?.‘
- 4
23 z 2 T YR
El 0.45% = e
' . é sl S— . é ,‘ -
10° 100 100 100 10* 10° 100 102 10  10* 10° 100 100 10° 10
Annexin Y FITC Annexin Y FITC Annexin Y FITC
X BB 2 17 B -E, Zb B 17 B -E, +PD98059 AbFHZH
1 17 B -E, #1 PD98059 $Mg MCF-7 4 A T B +E 947 B



== Nl 8s8iers EXEMKFEFE 2010 F£H 35 %

8 # (Journal of Chongging Medical University 2010. Vol.35 No.8)

F2 17B-E,# PD98059 ¥ MCF-7 RREAET-AIRMA(x + S)

4 4 ST %(%) WS T (%)
Xf HRZH 5.02 +0.06 9.15 + 0.09%
17 B -E, 4b¥R4 0.47+0.11° 10.92 + 0.144
17 B —E, +PD98059 AbFH 3.96 + 0.08* 9.45 +0.284
*P<0.05 S5XAR4IA L ; *P<0.05 5 17 B —E, AbBRAIAA HL ; 4P>0.05 F4 I
*3 KA p-ERK1/2,p53.PCAF EEHEMEEB(x £9)
g p-ERK1/2 PCAF BpAE Y p53
Xf R H 0.659 7 +0.028 2 0.3155+0.026 4 0.4053 +0.017 7
17 B -E, Ab¥fZH 0.867 7 +0.022 0* 0.490 1 +0.030 8' 0.268 1 +0.0157"
17 B -E, +PD98059 AbHH 4 0.509 9 +0.020 4* 0.384 0 +0.034 1* 0.366 4 + 0.014 0*

"P<0.05 SXHIRHLHIEL* P<0.05 15 17 B —E, AL T4 L
o 42 KD

.. «+ P-ERKI1 42 kD
P-ERK2 44 kD

S RN, PCAF 89 kD

—— e P53 53 kD

A B C

A XHHR4H ;B. 17 B -E, £bFHZH4H ; C. 17 B —E,+PD9059 ZbHHZH 41
17 B -E, #1 PD98059 Xt MCF-7 4jfish P-ERK1/2,P53,
PCAF & B Fi% B %M

&2

PCAF(200 bp)
GAPDH(128 bp)

C
A. XTRR4H ;B. 17 B —E, £bBH4 ;C. 17 B —E,+PD9059 4b 34

4 17 B -E, #1 PD98059 X MCF-7 i PCAFMRNA
HIRIZHIRIE

J& .5 17 B -E, AL, BPA RS pS3mRNA FikH 5 (P<0.01),
£ R HAEG 8 X i peafmRNA FI(P>0.05), 234811
2R o

3 3 i

B2 AR B T 5 A B BRSSO A, i W] i
{12 B S5 B S R T A 3R 3k R B A S 2 PR o S T
£, CBP/p300 4545 8 1 AH X (p300/CBP association factor,
PCAF)BURIXEH T [RTA B2 ARSI T —#FF, PCAF
ELA 4 AR 2. k5% # 1 (Histone acetyltransferase, HAT)fEH ,
H C- A3 352-832 EAMEE R AAER CMALTH X .
N- A Uit 2 B 14 AN 15 4 , PCAF fiE 5 B Z (KK DNA S & X

pS3(326 bp)

A B C
A XFHRZH s B. 17 B -E, AL BREH 4 ; C. 17 B -E,+PD9059 4b 340

E 3 17p -E, %1 PD98059 X} MCF-7 4Affish pS3mRNA 33X B R400
£ 4 KREAMA p-ERK1/2.p53.PCAF EAHEM SR (x +5)
S B AY pS3 PCAF
Xf HRZH 0.374 2 +0.027 2
17 B -E, 4b B4
17 B -E, +PD98059
REFRZ
‘P<0.01 53Xt BAALE;* P<0.01 5 178 -E, A4 A ; 4P>0.05
5178 -E, &b FEH AL

GAPDH(128 bp)

0.2195+0.0357

0.228 2 +0.030 9" 0.399 7 +0.042 8"

0.307 6 +£0.013 4* 0.350 8 +0.035 2#

(DNA binding domn, DBD)Z5& 5, {fiAH R A% 32 & 2 Bk AL . 20[F]
BERRALVE A AN LB BRIL VR —FF , ZBHRAE R A2k Z B kA
L R s S DR 0 A A0 L A, SRR, R R
Z.TEAL T (Histone deacetylase, HDAC)Z 5 T ER(ZE /D 1 NE
Y )L R FERAI AR , S ER FERFSEAZ BTN, 2k TS,
HAT 5 HDAC 7EIRE L RAHE 35T, E A —Fh HAT,PCAF
-5 2 ol 25 [ A2 52 1AM B A AR i 2 5, 4k AR 32 4
Wl B ST RS2 AR AED, Brooks 45 R 9T & BUK B REZ (A A%
[K ¥ (Steriod receptor coactivator—1,SRC~1)FEF PCAF JE R
AR HEAZ 52 A RE %, 8 ER+ FLARRE 408 MCF-7 &
ER a mRNA %35, Hit, PCAF ATfE 5 ER i P4 6. K
MTRIBIF 5T 2 BAVE o 20 M P i R £ 25009 178 - ME B
(17 B = estradiol, 17 B — E,) B ik MCF-7 4iiffd PCAF & 1
Fe N e aA 1 0R , SN MENEE PTE R i PCAF 28 AP
FIRRHER ER T, T BUME SR RO Y IE S AL o

S S S AT R B A PR e R
¥ —EAN , ERK BIBE FE h A KR FREA S R
T MR 32 VR i RIS B R 3o B T UM S5 8N
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SALVER, AR BT A B R T A AR A Al
P35 4 G ] et 3406 ERK {5555 FEBKHTT - Yue
W ZEME ST R M 17 B -F, fEfF ER+ FLASE I AMCF—7
LA K AR R, S B F 2. Migli-
cacci ZEFTA S TG A0 il MCF-7 7E 17 B -E, B4 F 4R
R B E BRI Src BERRIL. SR K FZABEMLE ERK
55 I HEOE M E E IR BT, T Sre L2 ERK BUER
—ANEBERT ABF B0 ERK BEER(LIP {7 PD98059
J& ,MCF-7 4l P-ERK1/2 Xk /¥, 17 -E, {8 MCF-7 48
1 3 5 A R 3SR I MCF—7 40 7 0 B8 i A2 3 9 1
GyC, Mg £, S B0 M vs /0 , 40 4 BELAE F Go/G,
MCF-7 4 R B0 T30 1 5 . R A ME R R v %0 ERK {5
S I BINH ER ZLAURNH MCF-7 T, {€# MCF-7
M E AL TR MCF-7 Hpfge

MAABZEA I, PD98059 14 ERK 15 5@ H)5 , 4 PCAF

B EFRKFH SRR, XBR 178 -E, 7T 3 ERK

EESEPSIEIN PCAF B R KERIGTR ER 752, TSRS

ERWAIERBIER . Vicen %055 % /D RILE IR
YA BEERILAY ERK A 34 R PCAF. FHIRIRERNE
7 ERK B if &I LR B AY SRC-1 3& 1k, YL SRC-1
5 PCAF S8 & Py (R i 32 (s (R 5 70, MR
FrLd L B A TE A Z UGN MCF-7 b, 75{L/) ERK
AL SR PCAF B H RN M B B Z A, A
42 1o MR B R 2 A PR M LR R o B R O UM, AR SR
. PD98059 Xt MCF-7 4HfF) PCAF B FE % 3K F =4 1
B, RNERSEARSKERRERERZE, BiE
AT,

AR pS3 M R EEWIMBEEY, R IR
JARBEAL, SR, Hsu S0OBF5T PR ELE MCT-1 738
113455 ERK1/2 B H BB AL /K PR IR B AE Y pS3 MIRK,
P 4B P53 VARG BB MR TR IS A R R A R i,
XA b 401 2L 2 JCRR3FH ) R, AREF ST A B, 17 B -, 7]
ek ER* LIRS 40 M MCF-7 9 P53 T H #3151 pS3mRNA
XK. R PD98059 AT Il 17 B —E, IXFRMAR 5 , (4 M
9 P53 ZEEFIEH pS3mRNA 6 fKOF8E . Al LIy, M

B E IS I ERK {5 5@ B, I PCAF B A MR A
3% ER 3G, TR AR p53 REFEFMEEREAE, A
TiRIA MCF-7 4R p T 4R R R Lt 2R
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