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YM155 E SIS E 4 MDA-MB-231 B H g2 AT

BEGEAR IMAM B s R B, T e et
(R ERIR A R UE 28R — R B FLAMRE VT8 3% 223300)

[ ZE] B8:UFAEFR (survivin) IIHIR YM155 %t = BIPEZLIR 40 #R MDA-MB-231 B8 T 5 W5 04 52 i M HCRT e A 1
FHLH . F75% % CCK-8 Bkl A [Rlvk B YM155 % MDA-MB-231 40 U345 B 5400 | [RIFIEA A B Wi il 30 3— FH 5L e n vy
(3-methyladenine , 3-MA ) 2b ¥R 40 55 5 2H LG 0 ARG 58 AR AL 5 T 220 ARG 40 M 0 T2 1% 00 ; Real-time PCR A AS 6] 0 24
20 5% IR NI survivin beclin 1 1 bel-2 B mRNA Fik i, A FRENBESI survivin, bel-2 .caspase-3 . PARP & H BEA{ 5%
I beclin 1 Fll LC-3 AL, 455 YM155 % MDA-MB-231 A7 W 4 i A= 3o ny HL 500 8 Fast fapagint . smi=tam
JaZ5 R B8 YM155 78 0.5,1.0,1.5 ng/mL Y& BEEXT ML P T2 512 (11.9 + 2.4)% (21.7 £ 2.6)% ., (30.8 = 4.5)%, 5*FHRZH
(6.4 £ 1.2)%AHILEA S22 L (P < 0.01), 46 H A6 3-MA (5 mmol/L)BRA AL ¥R 24 h J5 4HMIIG 55 2 (62.5 +
3.3)%, S5HH YM155 41(54.7 + 2.7) %A tL, AN IG5 16 PEHE 38R (P < 0.05) . YM155 A 53 T survivn i mRNA FIER H#i5,
AR bel-2 FII$E 5 caspase-3 .PARP FOEE [ 261% , [RIF 3 beclin 1 2635 K300 LC-3 11/ LC-3 1 A HUAE , 12 HEARM A Wkl % A
538 YM155 BES A 504 T LI AN MDA-MB-231 AT I FIWERY &2, ORS00 F o i — 20 e e T i & 2
[REER]  YMI55; =FAMERLE A Ar 28 R AW

[hESEE] R737.9 [XERFRERD] A [XEHS] 1007-4368(2015)12-1697-06
doi: 10.7655/NYDXBNS20151205

YM155 enhances apoptosis in triple negative breast cancer MDA-MB-231 cells via

autophagy
Fan Xiaodong,Zhen Linlin*, Liu Minmin, Li Zhi,Song Wei,Ding Yihan,Shi Jianhua
(Huai’ an First People’s Hospital Affiliated to NJMU ,Huai’ an 223300 ,China)

[Abstract] Objective;To investigate the effect of YM155,a survivin inhibitor, on the apoptosis and autophagy of the triple negative
breast cancer MDA-MB-231 cells. Methods: MDA-MB-231 cells was treated with different concentrations of YM155 ,the survival rate
of the cells was determined by CCK-8 assay and the IC50 (half inhibitory concentration)value of YM155 was calculated. The
apoptosis rate was examined by Annexin V-FITC/PI double staining. The mRNA expression of survivin,beclin 1 and bcl-2 in MDA-
MB-231 cells was detected by Real-time PCR. The protein expression of survivin,bcl-2,caspase 3,PARP, beclin 1 and LC-3 were
detected by Western blot. Results: It was revealed that YM155 significantly inhibited the growth of MDA-MB-231 cells in a dose-and
time-dependent model. The apoptosis rates of cells treated with 0.5,1.0,1.5 ng/mL YM155 were (11.9 + 2.4)%, (21.7 = 2.6)% ,and
(30.8 + 4.5)% ,respectively,which all had significant difference compared to control cells [ (6.4 £ 1.2)%]. When a combination of 3-MA
effect after 24 h, cell proliferation rate was significantly enhanced compared to that of the single YM155 group (P < 0.05).With the
increasing of YMI155 concentration,the expression levels of mRNA and protein of survivin and BCL-2 were decreased,while the
expression levels of caspase-3,PARP,beclinl and LC-3 were increased. Compared with the YM155 group,the protein levels of LC-3
and caspase-3 were lower in YM155 + 3-MA group. Conclusion: YM155 could effectively inhibit MDA-MB-231 cells proliferation by
inducing apoptosis and autophagy, while autophagy induction effect can enhance its apoptosis effect.
[Keywords] YM155;TNBC ;survivin; apoptosis ; autophagy
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LR 2 0 L R s 2 e o R PR TR oy 4 B
AR 7%~10%"  For 5 FUIRIE AR 12%0~
17%) = IHEFLIE  (wiple negative breast cancer,
TNBC) J&:F8 MEFL K Z 1K (estrogen receptor, ER) 2%
% ZAK (progesterone receptor, PR) FIAFR Bz A K
K F~Z 4K 2 (human epidermal growth factor receptor-
2, HER-2)¥J R PP 1 — PR ok R L e, 2
T HAF R M, BT HANBEN N 70 &
HER-2 ¥R [EAYT7 R 4, s LI o B rhol v
JEdRR R oy SRR, P B 2 (2R B,
I, AT XE TNBC SEtiAT &80AY7 , il REFE 144
SFIAE AT

H A7 (survivin) A& 8 T- 9 i 45 H (inhibitor of
apoptosis protein, IAP) Z G Hh i) — 51, B T 4110
A 2255 BURT-IIRE, B2 HE5ERM] survivin 5
R RERFRED), TN survivin 335
I A48 00 T 23 R LR T A SRR R B O
A BB BT RE S, Y survivin FR R
kR YM155, AT ST aE 4 AW BAE
WLEE YM155 %I TNBC 4tk MDA-MB-231 f# 1=
Ko WA AR G52 M) 43 HARDCHL R, S HoKe ok iz
T TNBC 677 BUR SRR

1 #EFT %

1.1 ##

YMI155, FRE IR 3-H JLARIEER (3-methylade-
nine,3-MA) (Selleck A H], 3£ ), L-15 Ji 553 G410
1 JBEE I (Gibeo 22 W], 22 [H ), Annexin V-FITC/PI
JHT AR & CCK-8 R & SR I 24 M BCA
U EbRES RNA $2BG7 8 RT-PCR 76
S PCR GR & (st gAY, B S 190 K
T AW 7] A I survivn bel-2 . caspase-3  B-actin
LC 3 FEHUAR (Bioworld A7, 25,

12 Fik
12.1 iR 3k

LIS 41 B bk MDA-MB-231 Il [ i [ R 2%
B I i A A B 2E 5% e A WAk 2 5 A0 LA 2R 0T
EHT, JH L-15 353534 10% B 4= 103% , BT 37°C
CO, ML FAE NG TR .

1.2.2  CCK-8 ¥ 4m foL 36 58 Hr oL

B 3 804 K319 MDA-MB-231 4t , i
10% 64 M3 1-15 Ji 3R EL il Bk B 7x10% 4~/mL
B A1 M2, AT A 96 LA, &L 100 WL, Tk
7% 24 h Ja W BRI E B M AL RN 1.25,

2.50.5.00.25.00.250.00 ng/mL i YM155 1% 5% 3 |
BB 4 N2 AL 1EH 24 48 h, A IRZE OK
N2y as A (AR FR, T SR TR TE RS
] I AL CCK-8 37 10 pL,37°C, J& CO, FikErh
HRSERESE 2 h T, 7E 450 nm ARG (A) B 4
FLAPFIE A T A AR e R A =
x100%, 115 YMI55 % MDA-MB-231 7£ 24 48 h 1t}
2 EAMN il ¥ i (the half maximal inhibitory concentra-
tion,ICsy), [F FaRSZEG Tk, # LT 43440 A
YM155 .3-MA . YM155+3-MA, [a] B} 35 57 % BR 41 |
YM155 &KW EH 1.5 mg/mL,3-MA LRk Ky 5
mmol/L YEMH24 h J& , & 24 h LG E , 158445
HAMMHETE
1.2.3 AKX R sasn e e o

BG4 K 30 B9 MDA-MB-231 48 a4 7 T 6
FLHR,3x10° 4~ /4L, FEEMAEES 37 24 h WERESS |, 2 B4k
TR e YM155(0.5.1.0.1.5 ng/mL) &b 340 i,
[FI IS To 20 B2, 1557 24 h Je , 1A EDTA
(R TS AL USSR 40, v PBS YRR 2 W5 e
1x10° N4, N A 500 L i Binding Buffer 2774
i, BN S wL Annexin V-FITC 11 5 wL Pro-
pidium lodide {B2JJ5 % i #EGR Y 10 min, FJial
YRR A PR T B O, SEEREE A 3 UK,

Sy 17 S /) G NS 25 I X ] N
YM155 3-MA . YM155+3-MA, [A] i i% 57 % B 4H |
YM155 &R BN 1.5 mg/mL, 3-MA AR WK
5 mmol/L, KM 45 2H 4 T 1 I
1.2.4  FrFE T R A 84 R M (real-time PCR) 4|
survivin.bel-2 _beclinl mRNA #4 & ik K-F

OO B A K 9 i MDA-MB-231 L4 5x10° 4~/4L
()% BE R T 6 FLAR, Frai il K 2 90%fl &
iF, 23 I 1.2 ng/mL (Y YM155 ¥ 2 mL,
[T ST 6 B2, 24 h 5 U4 41 40, TRIzol RNA
R A PR A 45 RNA, Kl RNA 202 F0 58 B 1
S, R 335 2 SRt ) U W S 7 S B e DNA (5 197
HI UL 1), #% SYBR Green i3 & 15 1 4T Real-
time PCR #:1E , R NARZ K 25 wL:SYBR Green Ex
Taq™(2x)12.5 pL.cDNA 05 pL, | RS 1414 05 ul,
FETFK 11wl A 94°CTAEM: 10 min;94°C
305,61°C 30 s,72°C 1 min,40 fEFR, SERFEELLHOGE
R, H AR A IARNS 25 T i R 2724 TR
Hrt ACE=CH pigien—Clpain; AACIEACE i —ACH g o
1.2.5 &G P kb m & g Rk Tk
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&1 RT-PCR35|#F7I
Table 1 Primers of RT-PCR
51YIFH(5'— 3")
GGAGTCTGGGAAGGGTTG

EIRZEAR S
survivin(311 bp)

CCK-8 LAl 25 5 W 7R . YM155 X 4 Jifd MDA-
MB-231 9 A < 00 ) 250 5% 252 7] i 0 s () A o 2 |, 28
YMI155 ZbF 24 48 h J5 41 A 30561 2R BE 24 ) vk )i
(1% 32 385 T T 80 5 T — 25 W e B B s 0 1 FH 348 n 240

GAGTTTGGCTTGCTGGTC

bel-2 (307 bp) TTCTTTGAGTTCGGTGGGGTC JHL 41 o) 8 5 ORI I, 223153 YMISS X MDA-

TGCATATTTGTTTGGGGCAGG MB-231 7E 24 48 h ) 1Cs, 539314 (1.701 = 0.185)ng/mL

beclin 1(120 bp) GGTGTCTCTCGCAGATTCATC (95% CI:1.492~1.941 ng/mL),(0.853 + 0.119)ng/mL
| TCAGTCTTCGGCTGAGGTTCT (95% C1:0.723~1.007 ng/mL).

B-actin(190 bp) g;‘gﬁ;ﬁfﬂggggﬁggiégﬁ 20 BT T YMISS 474 MDA-MB-231 &5 54

O A K B MDA-MB-231 LL 5x10° 4~/4L
(R BERERD T 6 FLAR, FRANIEA: K 2 90% Rl & FE R
A H (FEUWL T ) INAA R YM155(1,2 ng/mL)
FE W77 3-MA (5 mmol /L) &b FH i £ 41 i, [7)
A7 X RR AL, PBS P4 2 WG, IR Al 57
PEBCREE A, ] BCA YA AR I, TR Ak
FEZE 2 pe/pl, RGHL 30 pg HE KL 2x FRESE
MR AR TBUR A, 25 5 min, 4T SDS-PAGE HLIK
BERE S % MERR WA B0 2 b, Al A KR S 1
survivin(1:1 000) .bel-2(1:1 000) .caspase 3(1:1 000)
PARP(1:1 000) .beclin 1(1:1 000) .LC-3(1:1 000)4t
&, FEIK 4°CE %, TBST Ve 3 WJE in — 40 % T
B 2 h, TBST PEME 3 W5 ECL &t (43 FH Bio-
rad BEBS R RGNS, I Imag-] FRAFOKE T
13 %itFsE

K I SPSS20.0 £ GraphPad Prism 5 {4 X} 52
BRG0P SEIR A & 3 K, SR A
PISER + FrdE2E (X = s) R, RIBREE T ED
Br, 20 NI L8R LSD #686, P < 0.05 WER
EE N -0

2 # R

2.1 YMI155 #p#] MDA-MB-231 #9374

&R

CCK-8 AR £5 5 7R . YM155 (1.5 ng/mL)+
3-MA (5 mmol/L) B¢ & 4L B MDA-MB-231 ZHJfd 24 h
JE AN TE R (62.5 + 3.3)%AHNT T2 4] YM155
(1.5 ng/mL) 411 (54.7 + 2.7)% ‘i W5 (1=3.169,
P=0.034) , 25 R BA G5 X P 40 3 w5 AT DL
ES YM155 %7 MDA-MB-231 41 Jifd 5% 5 (4 30 ) 48
FH 2B A w55 1 X R R
2.3 YMI155 423 MDA-MB-231 28 i /A

WeAEZS 0.5.1.0.1.5 ng/mL W EEAY YM155 4b3E
A 40 L TG BEZH 40 0, 28 Annexin V-FITC 460 2
Moo 45 R B (1) . YM155 figis S5 MDA-MB-
231 LR AE T, SR TR (6.4 + 1.2)%AH
Fo, PETR00E (119 £ 2.4)% (21.7 £ 2.6)%,
(30.8 + 4.5)%, ZF ¥ HA G #E L (P <0.05),
HE S 08 13800 Bl B T i e
24  BEARBET YMI55 5 MDA-MB-231 #9578 = 4E 7

4 Annexin V-FITC 34600 20 M@ 07 12 45 5 B
(18 2): 24 YM155(1 ng/mL)BEA EH Wl 7] 3-MA
(5 mmol/L)/E A L5 4B T-5 0 (14.8 + 1.7)%,
B YM155(1 ng/mL)4HIAT- % (21.7 = 2.6) %4
s BA G E (P < 0.05), Wm0l
YA F WSS, YMLSS A8 1 R0t A R 4 11 553
2.5 YMI55 s &A8% 5 F mRNA £ A 69 %7k

control YM155(0.5 ng/mlL) YMI155(1.0 ng/mL) YM155(1.5 ng/mL)
5] 3] 2] 2]
] 6.5% L] 12.8% L] 206% | ] 31.7%
(= = S5 o+
<73 <7 <73 <7
e ] ~s A~ .
=3 =3 —<§ —12 Qt Q2~>'-=v
o § 0 3 e : e
o .ul.m|3 T vnlmlu T umlm\su = ..””W.iuq o |v|1\||||3 T mlmq4 T \|Hlm|5\ - [llllm”plul{qozl \HI|1|||A3| ”H]“Ej“l Vl\\llvlbsl o s T ””ill 7 |||u1|u 7 |\|||;\ T
0 0 0 0 _gp0 10 0 0 0 |_1490 0 I_og 0 10 0 0 0

FITC-A FITC-A FITC-A FITC-A
1 Annexin V-FITC ;5% YM155 33 MDA-MB-231 4Hf{EF 24 h ERGAMAT X
Figure 1 The apoptotic rates of MDA-MB-231cells after treatment with different concentration of YM155 for 24 h detected

by Annexin V-FITC
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control 3-MA YMI155 YM155+3-MA
&4 EF e &3
3 ] ] 21.7%
=] 65% | 2] 21% | ] 20.6% =] o
=73 <~ T3 s
] o] =] = ]
EE =3 =3 Ql
S e1 =S &3 4
=3 o1 = o7 ¥
< g i gL — =
N T _6g0 10> 10° 10* 10° T _gg0 10> 10° 10* 10° T _g50 10° 10° 10* 10°

_30 100 10°  10° 10°

FITC-A FITC-A

FITC-A FITC-A

B 2 Annexin V-FITC ;£# Il YM155(1 ng/mL)#1 3-MA (5 mmol/L ) Bt &5 2 B %t MDA-MB-231 £HiE{E A 24 h [GHI4058

b

Figure 2 The apoptotic rates of MDA-MB-231cells after treatment with YM155(1 ng/mL )or 3-MA (5 mmol/L)alone and
in combination for 24 h detected by Annexin V-FITC

YM155 AbFE MDA-MB-231 404 24 h 5 ,MDA-
MB-231 4 Jifd 77 (1% survivin mRNA 83k 7K - &g f¢
1%, Bl YM155 e BERE AN, 4/ survivin mRNA &3k
/(P < 0.05), bel-2 mRNA B R, FEE YM155 #¢
FEREINZR AL s HWEAHICEE ] beclin 1 mRNA ik
Rl YM155 WREESE Nk i (% 2,P < 0.05),
£ 2 YMI55 403 MDA-MB-231 Z0ffl 24 h J§ mRNA Ri%

IKEHIF M

Table 2 The effects of YM155 for 24 h on the mRNA
expression levels of Survivin,beclin 1 and Bcl-2
in MDA-MB-231 cells (n=3,X +5)

YM155(ng/mL) survivin beclin 1 Bel-2

0 1.01 £0.11 1.00 £ 0.18 1.00 £ 0.15
1 0.69 + 0.21* 123 +£0.13 0.82 £0.19
2 0.52 £0.18° 1.39+0.09" 0.63 £ 0.16"

50 ng/mL 41 1L4L, P < 0.05,

2.6 YMIS55 s &40 & @ Kk g ¥a

15 B0 G M 45 O B 1 R R I A R
N, 55Xt HRZEAR G, MDA-MB-231 £ YM155 A Jr]ifk
FERCFR 24 h J5 , survivin 25 A A TN, JEBEE

Y JE BN 6 I8 B BRAES (F8] 3A) P T Bel-2 &
F #3850 BEZH A et A B (g T O (R 4R B R T 2R
F caspase 3 Fll PARP Z2iA34 0,

WS MEL T YM155 % MDA-MB-231 4f fifl
F WA A8 AT beclin 1 M LC3 B ARIANZS L, 45
R BAE YM155 W4, beclinl FiA7KF
K LC-311/ LC-3 1 MY EE B Hi T (&1 3) . 2MlnA
F BEA R 3-MA J5, A W6, 55 YM1SS
AHEE , caspase 3 BUZRIAME TR, BEMREMS A WG,
YM155 FE4a 5 RS AT 00 (B 4), s Rk
B, YM155 BE A5 MDA-MB-231 401, S [Enf
VAR A AR A, AR T AT,

3.4

H T, TNBC 3 AR W22 R AR A 4310
1697 SAHSHE G YT Ak as , NI B iR
R PAEAN R R A IR RORAMED,
I, i TNBC S8 FHH A BAGIT I kA TE T,
T AR 58 B3 3 YM155 #0361 survivin A1 172 5 A

O X ARl
B YM155(1 ng/mL)
B YM155(2 ng/mL)

o

A YM155(ng/mL) B
Xt iR 2 1 2

survivin l- — I 1.07
hol-2 [ ow— | 8-

%
caspase 3| — | # 0.6

= 2

parp (S i =
= 0.49

beclin 1 | - — {1
S — ¥ 0.2

Le-3| p—
B-actin | - S S— survivin

s

bel-2 PARP beclin 1 LC3-1T

caspase 3

5% B LA, " P<0.05
3 EARNEERNARRE YM155 412 MDA-MB-231 #if#k/E 24 h EEARIEKE
Figure 3 The expression levels of each protein in YM155 treated MDA-MB-231 cells at different concentrations for 24 h

detected by Western blotting
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st 12 1] BEE AR 4, YMISS 15 SLIRAANIE MDA-MB-231 FIIIF{2 3 - 1701 -
\ B | 5m O %

_ - + + YM155(1.5 ng/mL) . ?;_N“:[lASS

_ + - +  3-MA(5 mmol/L) E E YM15543-MA

A +3-
LC3 — — — — :}2! 1.0 7 i
— — — — &
Bractin | D G - — “
0.0 -

LC-3 I /B-actin

caspase 3/B-actin

5 YM155 414, ©P<0.05,
4 FBRELEERT YMI55 #1 3-MA XA 18 A4 IE MDA-MB-231 iatk/a & & B RIAKF
Figure 4 The expression levels of each protein in MDA-MB-231 cells treated with YM155 or 3-MA alone or in combination

for 24 h detected by Western blot

HE A WA A 5 £ BE S TNBC 3697 $2 A — Fhogr J8
%8

survivin J& [AP ZGE ) — 61, B 4 A
220358 WA T EEINEE , survivin 7EIE R R LEYZ
FReAZih Ik, (HIE4s REZFORN AL A KL,
HH OGRS S BR L B ER 3 L3 P survivin LA 3R
TR I 25 B T AR, EURER R A B30T D) %
R ELEEHE RS A O

ARG K, YMISS FEARMREE (24 h 1Y 1Cs:
1.701 ng/mL) s}, MDA-MB-231 4l 18 5 5kt 57 31| HH
SR, HE R AR, R — TR T
YMI155 F5 A T AEH], Annexin V-FITC 7545
2k 5 7R YM155 7l 55 MDA-MB-231 41 Jig
T2,YM155 1.5 ng/mL 5S40 T35 2] 31.7%,
BEBAPENT B 2H 2 THE (P < 0.01) , ABFSE I8 RT-
qPCR FVEE 5 BRI IR SE T YM155 A Jid 2 30 4l
MDA-MB-231 40}l survivin BYFR A, [F A caspase-3
PARP 3k Fi, #E78 YM155 5@ i 3] survivin
IRSRANH MDA-MB-231 400345 , 4R 1T 4T caspase
ML T {5538, PR T YM155 X MDA-
MB-231 BRI TG e

AWFFEE LI T YM155 {2 8F T MDA-MB-231
AR A, TERRE R LA b A AR b
J&E W v] A T A0 AT T Ak B DU T DA | & A
TAANEAET=", beclin 1 VA IHE AL A Wik i) S 2L
RIS EH T AR S A M F WS R A
e, FUREANIH B beclin 1 JERIBLK | be-
clin 1 ABRICFTN 5 ZLARIE 19 BB G R %) A
K beclin 1 7] BESEFLIRE & AL 13D B 00T A1 G
WFFE B HLET-E A Bel-2 715 beclin 1 YEFH
T B W A BT A A ] 1 e, X e 1 W T T R
B B AN MIAEAR AW PR S . B YMLS5 FEFHIALE

W ANTE AT 4 Kang S8R 58 & B YM155 BR T 4%
SEPEHLAN ] survivin (9235 DI 1] 240 BE 33 6 Fn i
T, EREES HWEAEOCE 1 beclin 1 IR, be-
clin 1 AT survivin FIPTHRT-VER , TS S 41 i
i1 R 733 e S E 1155 2 1) N = N A e SE D4
B RIT, R SRR AW E R & A
R T ANE ST E PR AE R, R R T
survivin 20 T DA 55 g8 4 MG A7 e s )
Wang 251K B YM155 72175 RIS AR 4n i R T
A R , FEHEH F R A , 4 survivin A9 3k n]
55 YM155 B9 98 71 B W75 S 5500 , 11 survivin siR-
NA WURT 5 S A 245 5 R YM1SS5 (1) A Wk 5
A Bh o HAE R IRT R, B YM1S5 %S0
TR A A AP T- . Wang 281778 MEVR R
P e i LAY AR L R B T LR

TEARMEFEH, YM155 /EH MDA-MB-231 48 /5
H W AR T8 R FE T A e Am [R5 T, R 5
R 254 —FE , YM155 75355 MDA-MB-231 4
HLgR T B IRl i v] 5 S A 2 A F v, O S A
ML AT BE S bel-2 T S80S His R rE45 &1
beclin 1 FIkIG NN, IMIEHE A W & A ARSI K&
B, YM155 BEA H REMSI] 3-MA AbHS, 40 [ s
ZE P E R, [ LA ) P8 TR R, R
YM155 75500 H SRR T-/EH, BIYM155 i
S MDA-MB-231 il &A= F K E -,

L5 TR AR EIESE T YM155 7EARSN AT 8 3
144 MDA-MB-231 i survivin 1K, 015 caspase 12
S, S T, RS T MDA-MB-231 4
Ja¥a5E , RIEARAE SR & B YM155 AT L] Bel-2
eIk, b TS AR RS S 1Y beclin 1 3R
ik, MEE T A A wEAY &, RIBHA IR T
YM155 553 09 A W 2 T2 T, ik s gh
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SRR YM155 J238 21175 20 F W fe a4 A gs 7 DA
T AR AR ), HE e S0y S5 R T 175 S
A UMRICIREVE ] A S8 R T 5 A W) A )
RT YM155 %F MDA-MB-231 B9 A ma bl A
MDA FH T TNBC IR AE 1R Se e Bl (HH:
BRI AT 5T
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