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(FE] HOY Wit /s 4 4 K N7 Z 1k-B (platelet-derived growth factor receptor-beta,
PDGFR-B) {555 =BV 7L i MDA-MB-231 40 i Bl 55 2T 25 1) 5C & SebLatil o Jidds RN =X 40 e
A MTS 460 PDGF-DD ( PDGFR-B ¢ S PEECL A ) Xof By 25 25 T S0 4 M. G, J03 B 7 20 L 0 12 LSBT 1%
L2 5 qPCR il Western blot K5l 2¢ 25 Y p53 (cdkl ,PDGFR-B . p21 .bax .hsp90 } TopBP1 FZik /K-, VA
5% PDGF-DD Wortmannin ( PI3K 5] ) %t 528 B p53 Je HINBERYSZMA ; FI F] siRNA T4EHR (qPCR
BTG pS3 PDGE-DD FURZG I ZEAMI6R . 5% PDOF-DD W it BT A 4
PG PRI 3 — TR G AN G, IRH AT , W35 52 i A8 Y pS3 2 /K F I b 248 HL 1 dlip Ak
cdkl . PDGFR-B .p21 .bax ik ,(H5AE R p53 mRNA 484k 22 % A B g it X (P >0.05), PDGF-DD
BF R hsp90 (RAZTY pS3 AR E P T) F1 TopBPL(R7AE R pS3 HRE(E #EA ) mRNA M H K-,
Wortmannin Zb3 5 R IAH 2 T &, PDGF-DD BH & $2 & i} 245 40 3¢ FL Kl FOXC2 | twist | snail , nanog . oct4
mRNA 7K ,p53 siRNA ZbFE S mRNA %3k B2 FF. 456 PDGF-DD/PDGFR-B {22 fE %5 MDA-
MB-231 4iiJifd 4 A Bl g 2K 1iif 25 , i i PI3K i@ 44 5% 7K F- 3] hsp90 il TopBP1 33K A8 E IR kR 22 1Y
p33 A4 i 2 2 HE E AL 2 —
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PDGFR- signals induce mutant pS3-mediated doxorubicin resistance in MDA-MB-

231 cells

Tan juan, Wang Chenglong, Cao Youde ( Department of Pathology, College of Basic Medical Sciences, Chongqing
Medical University, Chongqing, 400016, China)

[ Abstract |  Objective  To investigate the role of platelet-derived growth factor receptor-beta
(PDGFR-B) signals in doxorubicin (Dox) resistance of triple-negative breast cancer cell line MDA-MB-231 ,
and explore its underlying mechanism. Methods The percentage of cells arrested at G, phase, cell apoptosis
and viability were detected by flow cytometry and MTS assay in PDGF-DD (a PDGFR-B specific ligand )
incubated cells. The expression levels of mutant p53 (mp53), cdkl, PDGFR-B, p21, bax, hsp90 and
TopBP1 were determined by qPCR and Western blotting for the effects of PDGF-DD and Wortmannin (a PI3K
inhibitor) on the mtp53 expression and its functions. qPCR was used to measure the mRNA levels of resistant
genes in cells treated with p53 siRNA or (and) PDGF-DD. Results PDGF-DD significantly enhanced the
cell viability, reduced the apoptotic rates and relieved G,/M cell cycle arrest in the MDA-MB-231 after Dox
treatment. It greatly improved the protein level of mtp53 and seriously altered the expression levels of its
downstream genes, cdkl, PDGFR-B, p21 and Bax, but showed negligible change of mip53 mRNA (P >
0.05). Meanwhile the elevated mRNA and protein levels of hsp90 (a mtp53 protein-stabilizing factor) and
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topoisomerase ( DNA) Il binding protein 1 ( TopBP1, a mtp53 function-promoting protein ) induced by

PDGF-DD heavily decreased after Wortmannin treatment. Moreover, the improvement of the mRNA levels of

resistant genes, FOXC2, twist, snail, nanog and oct4, induced by PDGF-DD were seriously limited via

knocking down mutant p53. Conclusion

PDGF-DD/PDGFR-B induces Dox resistance in MDA-MB-231

cells by stabilizing mtp53 protein and promoting mtp53-mediated resistance via up-regulating hsp90 and

TopBP1 at transcriptional level through the PI3K signaling pathway.
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BR824 W B IS N2 B AN U 25 1 T
RUG5R DNA 4 f5 18 52 Rl o T 4 2 R 12 41,
Af9ed T 40 12 ( cancer stem cells, CSCs) #11 | 7 [6] i fk
(epithelial mesenchymal transitions, EMT ) 4\~ 5 i 983 76
JEHRHE ' VLB WS . (HLL B X S A i 25
BRI ANBESE A A BRI RS PR 25 WL o BB E ST
N R R B AR 24 vh 4% T AR . TERUT AT
15 P9 98 4 L e ot/ NS A A A 4K PR 52 448 ( platelet-
derived growth factor receptor-beta, PDGFR-B ) #1114 4H
FHEH KR FiH5, {5 PDGFR-B {5 5 51 24 i 5%
F AT

JUF—2FR NI KT pS3 RAE, RAER
pS3 (mutant p53, mpS3) [z 2 5 L RiALYT 25 )T 2)
ST, 23k mipS3 AR T A0 61 S R T 24 5
G =AM LR g ( triple-negative breast cancer,
TNBC,ER/PR/HER [ 1) 5 FL 85 % 5 % 10% ~
20% , AR AL S S B, DR 28 o R A8 R e A
BRI AT R SR OV 22 R FE R BRSO R
TS A I AR PRI BT I R . BT 2 ((doxoru-
bicin, Dox) g 8% ) i i 2y, )12 1T TAC (AC-P|
AC-T FAC Z5FL IR AT 07 280 B, A0F5E L =1
PEFLIYE MDA-MB-231 41 if (5 465 F pS3R280K) Jy
ST, BT PDGFR-B 7ER R K 25 H i £ 1 b
RALR) pS3 WK R, J13R AR TR AL 7 7 ZE 42 41
SR o

1 #ESH®

1.1 =mpels

MDA-MB-231 Zfi it By 5 PR BB} K~ B¢ i &
P24t , DMEM #5552 38 G4 i ok B F HyClone A ],
NG EE 20 PDGF-DD #5 2K ( GenScript ) I B 25 28 ¥y K
(Solarbio ) ¥ F ddH, O Bt & 1% 74 WK , Wortmannin ( Sell-
eck) ] DMSO P&, Cell Titer (— ¥ ff i 7)) >k A
Promega 7 w) 5 i 20K 3570 B 2 K IS B K 24k A B

FheR I o SRt JEBTIR 2 000 K [ Invitrogen 23y
] ,p53 siRNA 5 NC RNA Hy b i+ B8 /] 34,
PCR 519y b A T8 i, S % iR & (&5 gDNA
Eraser) 3¢ | TaKaRa /A ®], WB —#i:p53 E8HL(DO-
1): sc-126 ( Santa Cruz) , PDGFR-B 4 £ #i ( Immuno-
Way) , TopBP1 % £ $iT ( Bioworld ), edkl | p21 . bax,
hsp9OAAT 2k H FigAE T
1.2 i

MDA-MB-231 4 fifd &4 10% G415 + 1% &
B R HERE R DMEM B5RUTE 37 °C 5% CO, %% T
BEFRAt b LG IR o
1.3 MTS 53

A4 x 10°/FLA X B0 An it 2R 96 LA, A
PDGF-DD (20 ng/mL) 5§ AH 5 4 FH ddH, 0, 5535 48 h |5
FRMA Dox 0.01.,0.1.,1,10,50 wmol/L, [R]H}i% &4
2, R BCE 3 DAL, ARS8 R 48 h J51% 20 pl/AL
WEGINA MTS U, AR ZEIF 75 2 b, TEEBE B 28 A6 DU AL AE
490 nm PR AL E S ALICMAE [ D(490) 1. 315345
A5 25 2 0 A L AE S R, A AETE R = [ LA
D(490){H — =5 140 D (490 ) {1/ [ X HE2H D (490 ) {H -
2541 D(490) {5 ] x 100% . LA Dox ¥ 3 X HU{H Sy f85
g, A0 MLAA AR bRz i it 25
L4 R XA 2 e B 1 4= 8 =

085 x 10°/FL 4 Fh 6 FLA, A PDGF-DD
(20 ng/mL) , K555 24 h J5 A Dox (0.2 pmol/L) , Jf
BTN B, B2 & 24 b 5 R AL, 5800 RS
1000 x g #5.0> 5 min, PBS P 2 WK, 7 1, — 1R
—IMMA T mL F =20 CHL K 75% L1 ,4 ClEE
24 h,PBS PRI 2 WE B2 B, IR iEneE (PT)
1 RNaseA LU 50 pe/mL,37 °C ##% 30 min J5
D20 SN 5 A B ST o ZEANA Dox (0. 2 pumol/LL)
48 h J5 R BETH AL R BIOWCT AR B O WS 4, PBS
Ve 3 G B BT, KR Annexin-V-FITC 35 &k
B 45 P Ot 2 e A 00 4 e 9 T e
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1.5 RNA Fit
MDA-MB-231 4l )k 40% L {635 Fh 6 FLAR , IR
J& B BIPEXT B RNA (NC) il p53 siRNA $i BRI o7 {4
z 000 M 5FEF T gL 4 h J5 4, AR S35 57 48 h, 42
BUAZE (S RNA 4T Western blot 5 qRT-PCR #:

I pS3 FKikIKF-

%1 3 % p53 siRNA FOBAMEXTER RNA 35l

RNA #F5 RNA 551
p53 siRNA 1 1E X 4% :5'-CUACUUCCUGAAAACAACG-3’
JZ 4% :5'-CGUUGUUUUCAGGAAGUAG-3’
1F 4% :5'-UGGUUCACUGAAGACCCAG-3'
% L% :5'-CUGGGUCUUCAGUGAACCA-3'
iF L% :5'-CUACUUCCUGAAAACAACG-3'
2 Ui :5'-GUAGAUUACCACUGCAGUC-3'
iE X4 :5'-UUCUCCGAACGUGUCACGU-3'
2 X4t :5'-ACGUGACACGUUCGGAGAA-3'

p53 siRNA 2

pS3 siRNA 3

FAPEX] i RNA

1.6 RNA I Ff=3% % qPCR

2k KSR 5, PBS R4 3 S B, R A
TRIzol ( Invitrogen ) 32 BUAHME &L RNA , 25 DNA 5 e §%
&M eDNA, 535 qPCR K &858 mRNA ik /K
APCR 2K IR Bio-Rad Fo3t 7 it
BRI B2 mRNA M5

R2 FUNERESIMFIIRYTERRKE

EIbZEA 1975 YK

P53 ¥ :5'-GGCGCACAGAGGAAGAGAAT-3' 156 bp
Ti:5-CACGGATCTGAAGGGTGAAA-3’

21 [ % :5'-TTAGCAGCGGAACAAGGAGT-3’ 116 bp
T :5'-CGTTAGTGCCAGGAAAGACA-3’

cdkl [ i :5'-TAGCGCGGATCTACCATACC-3’ 128 bp
Fi#:5'-CATGGCTACCACTTGACCTG-3’

PDGFR-B ;5" -TGGCCCTCAAAGGCGAGC-3' 142 bp
TUE:5-GAACCCGAGCAGGTCAGAAC-3'

TOPBP1  Iif:5'-TCGTACTCTTTCAGATGTCAGCA-3’ 180 bp
Fii#:5'-CCGCAAAGATATATCCGACAACC-3’

bax ¥ :5'-CCGATTCATCTACCCTGCTG-3' 111 bp
T :5'-TGAGCAATTCCAGAGGCAGT-3’

hsp90 % :5"-GCCCAGAGTGCTGAATACCC-3' 100 bp
T %5 -TAACAGGTGCCCTGCTTCTC-3’

snail |3 :5'-TTTACCTTCCAGCAGCCCTA-3’ 108 bp
T :5'-GACAGAGTCCCAGATGAGCA-3'

FOXC2 % :5'-AGTTCATCATGGACCGCTTC-3’ 231 bp
T %5’ -TCTCCTTGGACACGTCCTTC-3'

twist | %:5"-GTCCGCAGTCTTACGAGGAG-3' 159 bp
TUf:5'-CCAGCTTGAGGGTCTGAATC-3'

oct4 Fi%:5"-CCCCTGGTGCCGTGAA-3' 97 bp

T %5 -GCAAATTGCTCGAGTTCTTTCTG-3
nanog 7 :5'-ATTCAGGACAGCCCTGATTCTTC-3’ 76 bp
T :5'-TTTTTGCGACACTCTTCTCTGC-3
% :5"-AGCGAGCATCCCCCAAAGTT-3’
Ti%:5-GGGCACGAAGGCTCATCATT-3’

285 bp

B-actin

PCR X (USA) 47

1.7 & & Rk ik ( Western blot)

PR TR SR LA, 25 25 i e 48 h J5 240k
RKids  PBS PEUR 3 W, 55 LU, A & 247 M ( RIPA:
PMSF =100: 1) , 7K _E4% 30 min, 1] 2 PRk ) H 2 i 54
R B HFE A EP R ,4 °C 12 000 x g 5.0 20 min,
B AF vk A S R BCA R & (38 = K) T
PR B A P IIA S x S H _EAEGE v  E
K ASPE S ~ 10 min g ARYERFIEE AR 73 BTt i
EAHN M SDS-PAGE Jii¢, BL Uk /0 B 1B A 2
PVDF JI5,5% [ IG 4 588 5% 4= G 85 F 34 2 ~3 h,
WE—Ht p53 P (1: 500 #i &) , cdkl , PDGFR-B
p21 .bax  hsp90 Fl TopBP1 4 Z 471 (1: 700 # ),
B-actin FLEAHL (121 000 7 &) ,4 CHEIRIT ;1 x
TBST MR 10 min x 3 ¥, il A ZHt (Ll =EH0 A At B
PriA He1:1 000 7k ) M F 1.5 h, TBST P fi
10 min x 3 ¥, il ECL™ fb 2% & 6k R 40 R 4R B 1%,
Image J B0 5 2575 IR BEAA
1.8 it oM

i1 SPSS 20. 0 #4748 173, T BRI LA
X x5 R, MZH B A8 LU BRI SRR A o 1 0, 22
(] A LR B R 3R 5 2293 , KB K fE o = 0. 05,
KA 56

2 %R
2.1 PDGF-DD/PDGFR-B # § MDA-MB-231 #m it %
AT A2

PDGF-DD ( PDGFR-B 4 S M: it 14 ) 20 ng/mL =% 4H
N AF ddH, 0 ZbBE MDA-MB-231 4 Jift 48 h J5 AR
[) 4 P2 B 5 2R (Dox ) 4k 22 /E T 48 h, MTS 5 7K,
Dox + PDGF-DD 20 5 Dox + ddH, 0 41 A Lt 20 i 77 1% %
WREFE (P <0.05, 8 1A) ;Dox (0.2 wmol/L) |
PDGF-DD (20 ng/mL) 2B 5 , 20 i G, 3 A5 43 501 Ay -
XFHEZ (8.96 £1.80)% ,Dox + ddH, 0 £ (47.99 +
0.08) % .Dox + PDGF-DD 2H (43.04 £0.09) % , Dox +
PDGF-DD 41 5 Dox + ddH, 0 A AH I G, I Fo 451 T & 22
S HAGI2E X (P <0.01) ;Dox(0.2 pumol/L) kb3
48 h J5 ,Dox + PDGF-DD ZHJH T E 5] (10. 44 £0.49) %
5 Dox +ddH,0(17. 02 + 0. 86) % #{ lt 22 5 B A7 45 it
22 Y (P<0.01,E 1B .C), %%Pmmmwmmm,
B AEM T 4% MDA-MB-231 4Jifg %} Dox 1 itk |
S 25 K
2.2 PDGFR-B 13

I]‘I]At

PDGF-DD 4b ¥ MDA-MB-231 4l Jffl |5 17 Western
blot F1 qPCR #: ( €] 2A \B) , 455 & 77% , PDGF-DD 4]

SR SRR E A p53 (mtp53)
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5% BALAH b NF-Y #E3EK PDGFR-B . cdkl mRNA Fl
BEHAKF B E ETF, p63/p73 BEEEH p21  bax ik W]
5 FF&(P<0.05), 8 PDGF-DD/PDGFR-B ] B .
Pt mip53 1 B AE H L 2 B PDGFR-B-mtp53-PDG-
FR-B i % 3 ; PDGF-DD A #UJ5 mipS3 % (47K F-
TR (P <0.05, & 2A) ,1fif H: mRNA 28422 % ¢
it L (P >0.05, & 2B) , $#&75 PDGF-DD A] §E A
ek Ja KA #F mipS3 TRE. A B PR 1 90
(hsp90) BEW /S AE T pS3 K AR o ¥ T TGl

(DNA) T 455 8 H 1 (TopBP1) A 58 £ B p53 I
fE . ASIIGRE @R, PDGF-DD g3 Bl — %m0
KA1 mRNA K- (P <0.05,K2A ~D), T
DMSO %5 fi# %) Wortmannin ( PI3K fii ] 5] ) 2 wmol/L 4k
F 5 , PDGF-DD + Wortmannin £ 5 H: %+ #8 41 ( PDGF-
DD + DMSO 4H) #H It hsp90 1 TopBP1 mRNA Fil#K (17K
AR HH BLEH P (P < 0. 05,18 2C.D) , 3B PDGFR-
B ififb)E T PI3K {5 544 58K -1 hsp90 1 TopBP1
PRI RESEHAR DE 5 AR Y p53 TIREMIHILHIZ —

b 3 7 10*3
100_ —&- Dox+ddH,0 pa sape P Q2 FEal aesE
—B Dox+PDGF-DD
80 | ]
10% 10%
T 60 . 5 5
M» a = =
50 g 102 g 107
2 S S
g S 1 g
204 10'4 10'4
0 T T T T 1 1004P2- K2 P2-Q3 . . PZ-Q3I
10° 102 107 10° 10' 10? 100 10" 10 10° 10° 102 10° 10°
Dox % (log") ® 530/40[488]-Annexin V FITC ® 530/40[488]-Annexin V FITC ©

A:MDA-MB-231 %8 o /57& & 2 547
B:Dox +ddH,0 %1 ,C:Dox + PDGF-DD 21

a; P <0.05,% Dox + ddH,0 283k 45 ;B C: i & 2w oAU ] 2w g, 8 =

E1 PDGF-DD Xf MDA-MB-231 48[ E % ( Dox) M 25 H 240

1 2 3 4
cdk1(34x10°)— M—— — —

PDGFR-B(125x10°)— - - - -1

bax(21x10%)— - — — —

p21(18x10')— S
TopBP1(170x10°)—
hsp90(85x107)— —G———
PS3(53x10°)— ———— —

Bactin(42x10°)— | -G ()

1 2 3 4 5 6
TopBP1(170x10°)—

hspO0(85x10°)— s M- S . SN s
P53(53X10°)— W — — — ——

B-actin(42x10°)—> e - em— G a— = )

A :Western blot #& | & & /K-
Rk E

T wddH,0 a .
s 4| DPDGF-DD
|
& 5|
?)7{
E
< 27
z
o
E 1}
1IN
0 . . . ; |
»53  bax  p2l PDGFRB cdkl
A
7 wddiL,0 @PDGF-DD+DMSO
6 SPDGF-DD OPDGF-DD+Wortmannin
- a
i
KOSy
Kl
™=
Z 3¢
z
=z 20
E |
0

hsp90

1: % B8 4032 ~4: 4 %] 4 PDGF-DD 10,20 .50 ng/mL 28 ; B: qPCR #: mRNA #8 %
a: P<0.05,5 ddH,0 #8345 ; C: Western blot # @] TopBP1 ., hsp90 % ik

1. %88 20;2. DMSO 21;

3 :Wortmannin #8 ;4 . PDGF-DD 48 ;5. PDGF-DD + DMSO 41 ;6: PDGF-DD + Wortmannin #2;D:qPCR ## TopBP1 |

hsp90 mRNA #8 %} % & &

a:P<0.05,%5 ddH,0 Z13k45 ,b: P <0.05,%5 PDGF-DD + DMSO 48 p 4%
B2 PDGFR- {55%f5235 8! p53(mtp33) ZhaE

sEAl
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2.3 PDGFR-B 43 5 i id ® T A p53 (mip53) 42
EMT FoF M40 5% 3K B & ik

IR 58 A8 Y p53  PDGF-DD 55 fif 24 4 56 5 Al
(40 EMT AHOCIEE T HEAHOCIE ) oG R , AT
AT 3 4% p53 siRNA, IR B {4 2 000 %% 3¢ 5 17
Western blot K5, 45 5 .78 : siRNAL T30 i 1,
HEATHRER 60% £ 47 (K 3A) ,mRNA T3
(77.67 £15.37) % ,

NC + PDGF-DD dH #HXf T NC 2H EMT A 3¢ 3 [
(FOXC2 twist snail ) . TMAH=IEA (nanog .octd ) mRNA
KEH BT (P <0.05, [ 3B) , p53 siRNA 41 %} F
NC 41 .p53 siRNA + PDGF-DD 4 #H %} F NC + PDGF-
DD 245K mRNA K- # R (P <0.05, 14 3B)
W] PDGFR-B {55 F 258 it 548 R p53 % 5% /KF I
P& EMT T PEAHOCHE R ik

1 2 3 4

p33(53x10°)— MNP - S —
B-actin(42x10")— M A S— @®

6r mNCZ B 53 siRNA 41
NC+PDGF-DD 41 0p53 siRNA+PDGF-DD 4

a

W
T

mRNA FHXF k5
8] w S

—_
T

nog Z4 ail
81

FOXC2

Twist

A;Western blot /i i& p53 siRNA 1 P& 2} B& RNA;2.p53
siRNAI;3.p53 siRNA2;4:p53 siRNA3; B; qPCR #& | & 25
A% A B mRNA RKF  a:P<0.05,5 NC 4418 ,b. P <
0.05, %5 NC +PDGF-DD 41 rbds
B3 3zIE p53 7£ PDGF-DD LiEfz54E B E HhiER

3 itig

PDGFR-B i IR T 52 1A, 1732 9 42 200 M 48 5
T TR R SR L A AR 7EIE W AEL
TR L LT A RGN , (R 76 L% 985 200 i 66 55 440 J v
Wi BRI, 5 IRR ML (R e 1 % 0
G K AR A il LAk PDGF-BB -DD 455
PE#E (-DD 5-BB A EAE I ¥ AR B84 , 45 PDGFR-o
IREA AR o A HRE AR, A S5 i P 4 11 541
{7 Eh % JE 4 PDGFR-B i A J& PDGFR-oc Ji il Ji 5k
W, 454 PDGFR-B 16 WY A7 15 1A il e 40 v 1

A5 PRI D ER AR R AR 25 P OVE R S ML

FAl 2% 2538 1 B4 A DNA B2 05| B b 5
FaR 1T A DNA =R Z5A R (75 S 40 gk 2 R T
e LA HAURAME . ASSL6 MTS 455 %01 . PDGFR-B
TE A5 B B B $2 & MDA-MB-231 7E P25 2 44 T 41
HEAFIE R N P85 R [Cso (H, 5 N 25 & A= 20 i JR 39
ST RN 45 FLE 52 PDGF-DD {5 25 J4 I bl 25 25 i 5
AT, —E PR BGE AN G,/ M fH . qPCR %X
5 .78 PDGF-DD I 254 1= it 245 AH OG5 R 4n T 1 AH 5¢
P EMT #3636 ABC #6358 (R F R i F23k . H
AT LI H , PDGFR-B 411 25 B9 HIL 96 M 35558 DNA
PRGBS IG5 25 AN A T R 24 A e
N FIREZ AT

X FHF A 7 p53, #81: 70% 11 p53 RARK & T
b SCZRAR K Z R AE pS3 DNA 454 X P, B3R HoAs 5+
P4 DNA 2566 . 287281k p53 R4 Hr e Ja fe it o
AN MO HEBE FERS LN AT MERRALI TS . AR
& p53 RAZAARRE M LA IR ZENL ] . D5 NF-Y §% 5%
A .25 A B RV 22 20 B JR) 309 A0 O 35 RN eyclin
A .cyclin B edk1C . cde25C;25 p63/p73 e &Y
BELISTES DNA 25536, N IRFZ T3 p21 bax .
TCIE MR AL i H 56 B I p53 2 AR MR AE 41 i Hh g R
L pS3 RASRIE A e [ R A Bk R
FESENE R AL AR v AR A — e L i As ) A R A B
KAfTE,

PDGFRB L & NF-Y #L5E N 2 —" A5
qPCR Fil WB %453 ] PDGF-DD FE {2 # 17 p53 2848
R TUFHRE A cdkl \PDGFR-B . p21 (bax Fik, B i 4 &
p53 EASAZE (1K, (HH: mRNA 28 {22 F 412
B, R PDGFR-B {55 AT & il 1 % 5% Je I 1 =X
KA 2 p53 RASRAY DI AE. hsp90 HE 27 MDM, Al
CHIP [y E, 32 2 W 1% o4 M\ 1M f2 2 pS3 e A8 4R,
TopBP1 ffh— L HE 430 T A% S 5 DNA i
P i AT DNA 2 iR UG i DI RE I K E P, (H 7
(7 F0 205 e bR 28 v ek O e IR 4
G ARSE " BOBLEI I > 8 . A HGE TopBP1 fEfE
5 p53 P SRAS KRGS A FF R E H X NF-Y F1 p63/p73
B DR B U . AR SC 86 vk PDGF-DD % | 4
hsp90 Fl TopBP1 mRNA FiI%E 117K -, PI3K/ Akt 4114l 3]
AhH S R B B R R, Rl PBK 5 i& 4% L
hsp90 F TopBP1 #ikJ& PDGFR-B {5 S i p53 R4
RER AL 22—, Akt 5% 75 4 IR A i 35 i 3-8
(GSK3-B) .\ # ifi #AR 5 &% S [H -+ 1 (HSF1) W] BB &
PI3K {55 134 hsp90 ik iHLk = —", T PI3K 4
7 TopBP1 WIEAHLEIA Rt — B &K .
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RE%EEE A ZLURME 5 TNBC 25% ~39% ,
5k EMT AR B PIAH 6 . EMT AH 562
P FOXC2 e 5 T MAR S IE A B8 89 m 120 e %%
H'™ . ARS8 35 Bl siRNA % AR AiF B pS3 58 4% 18
PDGF-DD il EMT FIFPEAH L N Rk R A3 T &
BEH . SCEK[ 14 — 16 JIER] EMT A 563 FOXC2 |
snail \twist 5% 555 K7 NF-xB 4%, p53 EA-Aet R
NF-kB 1% AL 5 B K 2wt a7 . 76 g 41 41w pS3
RAAFIR K 5 NF-kB 1S PEIEA ™ L TR AT
D NF-B AJ 82 p53 28748 i EMT KR4 %
RHNFEMHTAZ—,

2% | ik, PDGF-DD/PDGFR-B fii% 5 MDA-MB-
231 4l & A BT i 2, il i PIBK i 4854 oK 7 1
P& hsp90 1 TopBP1 35 K HAE#E p53 5848 (R A
AN 25 e e EHLH 2 —. H ik, PDGFR-B A ] fig
Ay it e 2 2 = BH I LB A A T s 2 —, LR
T pS3 RASWIMIE . AWFFE AL FLI I ALY T SR
HET —E S IRAKHE

SE k-
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