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cHE R EBEHZIFSIIEE MDA-MB-231 4 ha
BTHWHR
Ik FMHE DR E4 Ema LR EITHE FEE

[fEE] H# HiT4 %5 HE (genistein, GEN) i FFLIE MDA-MB-231 ML =14 4F LI
FHiE  H0.5.10.20 pmol/L GEN ¥ MDA-MB-231 40/if1 24 h, & CCK-8 ,Hoechst 33342 Y& Flii =X
YA E AN AR BE GEN X MDA-MB-231 2l 34586 A8 T- 952 M, K A Western blotting K Il A [] ¥
JE GEN ARG MDA-MB-231 4 H Fas AHSCAETZIEE H (FADD) 76 PE2E MR 4 8 ( cleaved caspase-
8) Fas, FasL SR HEIEAKF, KL RT-PCR 43Hr ARV EE GEN 4bFRTET/E MDA-MB-231 ZH i Fas
FasL JERRIKKT-, ZHMECECR 257505 TR Z T 201, 4R 7€ GENFEHI 24 h
J5,0.5.10 F1 20 wmol/L ZH % MDA-MB-231 4 ifd 3 78 i #1243 5124 (3.00£1.41)% . (14.02 =
1.57)% (27.5%1.52) % , (48.90+1.44)% , 50 pmol/L ZHAALL,5 .10 F120 wmol/L 41 5k B 4K #i 1E
WM F=528.119, P=0.000) , PJM LA - 26 4 2 ) 22 53 9 G2 L (P<0.05) , 0.5.10
H120 pmol/L ZH1% 5 MDA-MB-231 Zii i (i LI JH -3 5351 4 (3. 4020. 40) % (9. 341.34) % . (19.26=+
0.93)% .(27.41£1.12)% , 50 wmol/L Z1AH K ,5 .10 120 wmol/L 21 ¥R AR PEIE N ( F=379. 573,
P=0.000), MM tb R Bos B 2 8] 22 R A G152 X (P<0.05) , Western blotting 45 .7,
50 pmol/L ZHAH L  HAh M 4H 25 GEN 4b3f) MDA-MB-231 408 FADD cleaved caspase-8 Fasl, £ HFE
SETFE (F=368. 621 456. 744 419.129 P ¥]=0.000) , Fas 1R XE R LG5 E L (F=0.800,P=
0.528) ;5 10 pmol/L ZHAH L ,20 wmol/L 4 FasL & R BFEMA S22 L (F=92.235,P=0.001)
ST RT-PCR 255 878, 5 0 wmol/L ZHAH b, oAbV B 2H 28 GEN AbFH ) MDA-MB-231 4l fiff FasL mRNA
FIATFE (F=646.983,P=0.000), Fas mRNA £EZ R LFHITEE L (F=1.556,P=0.274); 5
mmeLﬁﬁw20mMAﬂM%meA%L KA G E L (F=52.562,P=0.020) , 451 GEN

i3t 3R Fas/FasL 42 FasL 2K KI5 175 2L MDA-MB-231 4001,
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[ Abstract] Objective To explore the molecular mechanism of genistein-induced apoptosis in breast
cancer MDA-MB-231 cells. Methods MDA-MB-231 cells were treated with 0, 5, 10, 20 pwmol/L genistein
for 24 h, respectively. CCK-8,Hoechst 33342 staining and flow cytometry were used to determine the effects of
genistein on proliferation and apoptosis of MDA-MB-231 cells. The expressions of FADD, cleaved caspase-8,
Fas, FasL in the protein level were measured by Western blotting. The expressions of Fas and Fasl. in the
mRNA level were detected by real-time RT-PCR. The one-way ANOVA was conducted after homogeneity for
variance was lested. Results The cell proliferation inhibition rate of MDA-MB-231 cells were (3.00 £
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1.41)% ,(14.02£1.57)% ,(27.5+1.52) % ,(48.90+1.44) % after the treatment of 0, 5, 10, 20 pmol/L
genistein for 24 h respectively. Compared with 0 pwmol/L group, the inhibition rate was increased in a
concentration-dependent manner in the other 3 groups ( F =528.119, P=0.000). The pairwise comparison
showed the difference was statistically significant(all P<0.05). The early apoptotic rate of MDA-MB-231 cells
were (3.40+0.40)% ,(9.34+1.34)% ,(19.26+0.93)% ,(27.41+1.12)% in each concentration group,
respectively, after genistein treatment for 24 h. Compared with 0 pmol/L group, the early apoptotic rate was
increased in a concentration-dependent manner in the other 3 groups ( F =379.573,P=0.000). The pairwise
comparison showed the difference was statistically significant (all P<0.05). Western blotting showed that
genistein increased the protein expression levels of FADD, cleaved caspase-8 and FasL.( F=368. 621,456. 744,
419.129;all P=0.000), with no alteration in Fas protein level ( F =0.800, P =0.528). Compared with
10 pwmol/L group, FasL protein expression decreased in 20 wmol/L group( F=92.235,P=0.001). Real-time
RT-PCR showed that genistein increased the mRNA expression of FasL ( F= 646.983, P =0.000), with
alteration in Fas mRNA level ( F = 1.556, P =0.274). Compared with 10 pmol/L group, Fas. mRNA
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expression also decreased in 20 wmol/L group ( F =52.562, P =0.020). Conclusion

Genistein induces

apoptosis of breast cancer MDA-MB-231 cells by up-regulating FasL. gene expression in Fas/Fasl. pathway.

[ Key words] Breast neoplasms; Apoptosis; Genistein;

LIRS 2 PR d R WA PR AT A
HER R, FETREEYTPTHNEERTHR
(genistein, GEN ) FJ LA & AIK 2L AR 98 1 & R
GEN R LA = o425 ] T2 AH SC L A 0 2638, 4 2L,
PRI AR A4 . Fas/FasL i 20 ST 0 —
FEEMRTZIKE SRR, 25 34 F 400 R
AT B, Fas/FasL 342 /238 i 635 T 40 g
R FaslL 530124 Fas 4545 W15 F 1, Fas
TEMINFE T X K R B2 5 B I Fas AHOGHE T
3% H ( Fas-associated protein with death domain,
FADD) ,FADD 4,3 2 AR 3 78 12200, X, 5 /i {4
K L W8 (caspase-8 ) 45 A, B B Oy 1 1E
caspase-8 ( cleaved caspase-8) , BB IN = 5
PR 7E R ZL AR 40 i, GEN AT DL sE
it Fas/FasL iFFHES T . 7EFLIRE ER BH
P MCF-7 4 jfg ' GEN I3 Fas ik, 5 5
1270 ARBESE B TER T GEN 7EFLIR I ER B
MDA-MB-231 4ii i i id Fas/FasL 54275 T 4i
AT HALE

1 #MRl57E%
L1 FZAPRA

NFLIRSE MDA-MB-231 4tk 44 7 % %
(Sigma, USA) . DMEM ( dulbecco’ s modified eagle
medium ) /F12 5% 3% £ ( Gibeo, USA) | i 4= Il ¥
(Gibco, USA) | i [ ( Gibco, USA) | 4 fifg 3%
B -FE AR ] & cell counting kit-8 (CCK-8, 4%

MDA-MB-231 cells; Fas/FasL. pathway

AR A BR A )  Annexin V-EGFP/PT Y 4
AN A I R & (R SR AR IR
%y #l ). TIANSeript RT i 7 & ( TIANGEN
BIOTECH 72t ) | e $iL A FADD £ 7 B $i {&
(Abcam, USA) . SRILA cleaved caspase-8 2 7[5
UK (Abcam, USA) ¥t N Fas £ 50 f& ik
( Proteintech 72 &) . St N FasL £ 3@ [ P ik
( Bioworld 23 @] ) Pt A Tubulin £ e lEHUiA (b
R EREY AT,
1.2 s et

FHE 10% /N4 LT B DMEM/F12 5535 3% 78
37 °C 5% CO, 1AM B 514 T 35 9%, fe i AR K
2 80% RS, 1 0. 25% IR AL, 5 2 d ik —
HEFR . TN GEN | 7 d ¥ 40 M0 PBS VEik)s
FET 10% 2 M3 R G 28 38 T 2T DMEM H 8%
I, UAER A NG fE I MERR R . GEN Sh @k
XK R T DMSO Hr, e il B vk R 0.5, 10,
20 wmol/L FIGEN ¥ T4 FRZm i e
1.3 CCK-8 Hu ey il i g 1 5

1696 FLHR A 100l Y48 5 41 kb 40
ML, K R AR AE R FR AR BE 9% 24 h (37 C
5% CO, BZMET) . BFLINA 10 pl 9 CCK-8 &
WK B TR SRR I 2 b, FHBRRRSURG: T
450 nm F&FLIBOGEE (A) 8, DUREAS MR BE 1Y =
AL A (E T IAE N R BE A2 A {E, T8
ANTRI 2400 X 200 M 338 B 0 ) 3% A1 1% (9% ) =
(BT BRAT P35 A E-SE R 2H -3 A B/ X REZH
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SEH4 A {H) x100% ¢
1.4 Hoechst 33342 4u{%

Vg B 240 LA R R A IO w5 3% R 6 FL AR
P AT AHIRE B, VAT AL AR MR 1x10°/ml
6 FLARNRE R 4N 24 h J5 in AHE 4 0.5.10,
20 wmol/L [ GEN ¥ , FH553% 24 h J5 F PBS ¥t
—K, A Hoechst 33342 4L, BEGTHCE 30 min,
F PBS ¥ 3 R fEwe G s g T-4nie
1.5 a4 o A a2

24 h J5 Wi AL BRVR JE 4 Bk 0.5, 10,
20 pmol/L GEN Ay IE K, PBS P, IR
b, JE 40 L BCR 1x10%/ml, A 500 pl 22 Pl
BN, BN 10 wl BEEE 1 V-SRER
D62 (Annexin V-FITC) #110 wl PI 1R%], i % k¥
FEIER Yot 15 min, FH U = A0 A AT 368 5
A 2T, WA T AN A A T
1.6 Western blotting %4 il MDA-MB-231 4 Jity
1 FADD .cleaved caspase-8 \Fas Fll FasL & FH ik

ML I A SRS B AR, 160 000 g
B0 10 min, B 3E W, 18 FH Nanodrop 2000 73 &
EHMPOCETIE VR R, 60 pg S A
F 10% SDS-PAGE, LUk 5 5 J5 L 55 5% & PVDF
FEE 5% B Wk s W 3 P 1, 43 i A —it .
FADD(1 : 400) . cleaved caspase-8 (1 : 500) ,Fas
(1:500) FasL(1 : 500) . Tubulin(1 : 1000), —
Pr(1 :5000) , AL KIE(ECL) . %), M
FREE 3 A 30 A7 o 52 50T o
1.7 SEHF RT-PCR A& MDA-MB-231 4ifigH Fas
HI FasL JE[H )k

5 3 2L ) G PRL A FELER TE V, E AT L RNA
B, /8 FH Nanodrop 2000 fil & 5843 Y BT E &=
40 3 RNA, 28 TIANScript RT Kit 138 5 #
YE. Fas Fl FasL B9 PCR 54t L4 T 1Al
G, Bt GenBank Al 4519, ¥ HRTE
HEERR S P8, BRRSI9ER T,
Fas F#51%) 4 5'-CTGTATGTGAACACTGTGACC
CTTG-3", F#E5I¥ M 5'-TGCTGGTGAGTGTGCAT
TCCT-3"; FasL L¥i#51% 4 5'-TCCGTGAGTTCAC
CAACCAAA-3", FiE514¥R 5'-GGGGGTTCCCTGT
TAAATGGG-3"; GAPDH L{i#5|4 8 5'-CATGAG
AAGTATGACAACAGCCT-3", FiiF5#M 5'-AGTC
CTTCCACGATACCAAAGT-3',

1.8 St

ity R ] SPSS 17.0 it 4k ihfl, 24
PP ECR O 25 5 R 0 5 A T S 2R Ty 2247
BT (one-way ANOVA) , 75 22 73 1 I P LL 50k H
LSD K5 ik . P<0. 050 NN 2ZESAH G245 L,

2 HR
2.1 GEN XFFLERSE MDA-MB-231 4855 520
AIEHe ) GEN /E ] MDA-MB-231 40j 24 h
J5,0.5.10 #1120 wmol/L ZH% MDA-MB-231 £ i
HOHE G0 24 R (3.00+1.41) %  (14.02 +
1.57)% (27.5+1.52)% . (48.90+1.44)% , 5
0 pmol/L ALY, & Mk B 22 R A G it 2+ B X
(F=528.119,P=0.000) , HFfi# GEN #kJ¥ 7}
M (B 1), PG FL AR R . 45 vk B 4 2 ) 22
ST E L (P<0.05) .
60
50

40

a
30 F
20 a
i 5 10

HEREZR (pmol/L)
a:P<0.05,5 0 wmol/L 41AH FL ; PG FL AL B 7 . Wk BE AL 2>
i) 22 S 3594 Gt l 242 X (P<0.05)
B1 AEWENSESHEMEM 24 h 5 MDA-MB-231
2 e 345 241 ) 3

2.2 GEN XtFLARSE MDA-MB-231 40 & 1520
AV-PI s 45 9 7R, 76 GEN /EH 24 h
J5,0.5.10 A1 20 pwmol/L 41155 MDA-MB-231 4
JRLAY B30T 8 1 585350 Ry (3. 40£0.40) % (9. 34+
1.34)% (19.26+0.93)% . (27.41%1.12)% , 5
0 pmol/L ZH AH M, & ¥k B AR i VL 3 Jm (F =
379.573,P=0.000) , i HL3 B . S AL 2
B 2R AH G2 X (P<0.05) (K 2.3), i
W T R AEAE — 2 (22 5, (HUR SR B0 40 i 7T fig
SEM 25 A TR P TR0 O T 23 AR T v A M i
B GEN X} MDA-MB-231 4 {8 1T 52
Hoechst 33342 e 0 7 % 't i B8 T nl W 4%
NPT UM & R Z A A0, BE % GEN Ab3

i (%)

20
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LRI, A 5k B0 €0 1A I T A
BN (E 4)

&% ?TE‘% ( pmol/L )_

AV
B2 AV-PURAAMAT AR E S LR HREEHT
MDA-MB-231 #fff iy A 7%

30 a
25+
g P
<0t T
,1_ 15+
BT a
10t
i
1 1 —
5 10 20

SR (pmol/L)
a:P<0.05, 50 wmol/L ZHAH LY ; W LL#Z /s - KR EH 2
5] 26 53975 Ge it 2 3 L (P<0. 05)
3 RIFRWE M &%£R ¥ EEM 24 h J§ MDA-MB-231
AN f) A PR TR
2.3 GEN X} Fas/FasL &2 50
Western blotting %5 % .7~ , 5 0 wmol/L ZHAH
b, 2 GEN Ab B () MDA-MB-231 4 ffd FADD
cleaved caspase-8 Fasl & HEIATHE (F=368. 621 |
456. 744 419. 129, P #4=0.000) ,Fas AR EZEFT
GiitF 5 L (F=0.800,P=0.528) ;5 10 pmol/L
AR 20 wmol/L 4 FasL 5 H R IARARA S it
R (F=92.235,P=0.001) (& 5.6), S£it
RT-PCR 253 78, 5 0 wmol/L A 1, & GEN

AbFRAY MDA-MB-231 4 Y Fasl. mRNA ik Tt &
(F=646.983,P=0.000) ,Fas mRNA k2530
Gt L (F=1.556,P=0.274) ;5 10 wmol/L
ZHAHEE ,20 wmol/L 4 FasL. mRNA ik [& KA 4
HEE L (F=52.562,P=0.020) (K1 7).,

3 itig

GEN 2 EA Z AW F 0 5 B0l 24
5T, AN GEN # & i 25 11 1S 22 IR Rt e Pk 410
HFI LK, Ky s R T2 6, MRS
ER 455 7E IER A MAL N ERK AT Pl H
ZAEH ., ER REFEFIRRZRBEGEN A Z—,
45 ERa F1 ERB., MEFLER A KBS RN KEZH
JE 2 ERa A 519, 1 ERB 28 B0 AH 5 B9 &%
B GEN fE A —Fhvi M i 2%, B MEB R
YER (HXFRVERIFE GEN IR K- (<10 pmol/L)
I ER PHE 40 M 2 b A ol R B0 R LR
MDA-MB-231 & LA ERB 4 E W40 ig 2, GEN
5 ERB M4 EAEEENE, IS ERB 2 AT
s AR R R B Y GEN A2 | R i 2 A0 56
FIAS B B

5T s, GEN M Husi s vk 202 i A
ST M GEN S R 40 A T A A
WL %, {H )2 GEN 4 Fas/FasL & 12175 514
ML 5 e o Fas/Fasl 12— EH
ROZH G T 15 5 Zh ik 42, Fas Ml FasL 0945 & 2
Fas/FasL 42 )5 sl ) 32 2L R R s XA G E S
FADD JE il FT R4 caspase-8 )36 AL JE K Fas/
FasL 38120 s M B Z 4545, GEN AJ LAZEEFL R
FEAME T 24 Fas/Fasl i@ 25 S0 1=, fEZLIE
ER FHYE MCF-7 4l &2 ', GEN £8 Fas/Fasl i1%
BT R FH Fas EARBRERAS, A
SRR VT GEN fEFL IR ER M1 MDA-MB-231

a:0 wmol/L;b:5 pmol/L;c:10 wmol/L;d.20 }.Lmol/L,éI%ﬁi?‘ﬁﬁf}atéﬂiﬂﬁ,ﬂtéﬁﬂ@kﬁﬂ%@JEGE@%%,%ﬁ%%iﬁﬁ‘ﬁﬂ‘iﬂm

JERYHEAN A2 5 2R (5 B0 4 T A N Bk o 2 W A

B4 ARIMKENEESEEZEEN 24 h 519 MDA-MB-231 47255 56 W45 R (98 F- ( Hoechst 33342

x200)
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SERWE (pmol/L)

0 5 10 20
FADD | e iy
cleaved | -
caspase—8 T o
Fas § - ®
Fas AR - - -
Tubu “ﬁ&
5 Western blotting A8 MDA-MB-231 4l F 45 1
Fik
25~
3 B FADD a
20k B cleaved caspase—-8
Fas
i 15+F FasL,
=
<
=
E . a
s J ab
=
\&Z 20

SR ( umnl/L)
a:P<0.05,5 0 pmol/L At ;b: P<0. 05, 5 10 wmol/L ZAH L
B 6 ARy 4% = FEAEH 24 h J§ MDA-MB-231

Y Hh 25 H R R K
1.6
4l M Fas a ﬂ_%_’
12 FasL, a
w b
-% 1.0
=
o
=
<
-
o
| I I I
w0
ﬁ:? ( Mmol/L)

a:P<0.05,5 0 wmol/L ZHHLL ;b P<0. 05, 5 10 pwmol/L ZHAH L
B 7 AR 4% 5 #EA/EM 24 h J§ MDA-MB-231
A A5 Y mRNA RikoK-F

MR P A Fas/FasL 1215 SR T FHLHI
SER R W AE 3L MDA-MB-231 412 b, GEN
FEAREM Fas B B HE P 2R3 | T2 3 2o g a0
FasL JEH k0 20RE TR T, kel W, *t
TR AR A 40 25, GEN 1T fEa i A [\] A4 1
F7J5 34 Fas/FasL 3818175 5 M 4 g8 1~
s IR 2o S A 0 I 1 B ) NS 2 Ry
( PPAR-y) AL F 5% 1 1 (FoxO1) AT LA Fasl,

BB T4 R 7 FasL BRI RO 5200 i
SE AL Wt 1 5 W) S 32 1R ( peroxisome proliferator
activated receptor, PPAR) J&—JS Tl (AL 1% (1) 42 4%
S F R R BT, PPAR 345 PPAR-a,
PPAR-B/8 il PPAR-y = FHr LX) PPAR-y
HIBFSE  IRA . FEFLIRIE AR PPAR-y 22 81
U SSTN NN D I IR N s e e S NS
KU ARG UE SEAE R AN R 5 Y B e S5 40
1, GEN BT PPAR-y 3Rk , LIHEPL R A Bxt
AP, GEN i S PPAR-y ik 1 fig i@
o3 #or. (1) S PPAR-y BRI =4, AT
Wik PPAR-y #6575 (2) AR B E N PPAR-y
FIBh 75 (3) HiES 5 PPAR-y R H A%
ij_;[l‘)]

FoxO1 ¥ 3%HFJg T FoxO KRG A 2 —, &
H— B2 100 A IR IR FLL A 1 PR Sk &7
F20 0 FoxO1 $isk N7 R EZ 5 M T N
P DNA s FE S iR & A= A8 A i RDREA G
A Y S FoxO1 AE Ry 5% 5% X 7 R 45 )
RERK N S 5 FHL s W2 Ak 7K 7% ) AH ¢, PI3K/ Akt
S I T BERR AL FoxO1 , fi H: fhy 40 A% i i &2
YA, B SIS P T , IR FoxO1 fr i
PERY UL A 2351 GEN A UM PI3K/ Akt
{5 Ake B TS Serd73 A0 o5 1Y W5 1R
A, TS A Ake 25 IR XT T ¥iF FoxO1 2 T 7E
Ser256 i 5 HBERR 1L > |

B PF PPAR-y % FasL JE [ 2835 {3 2
Wit 55 ST Sp-1 T R AL SRR T 45 A )
FasL. J& 3 F LAY Sp-1 7 %1 (-280-GGGCGG--
275) 12 BESER T FoxO1 B 3454 8 FasL 55
T 751 (-897-TAAATAAATA--888, -885-TAAAT
AAATA--876 5{-889-TAAGTAAATA--880) ' | %%
T PPAR-y Fl FoxO1 454 3| FasL J& 31 719
JFHVFIN E, F A FasL JE K 1 5% S I AT
BB 0% BUAR ST (), T AS S U i 5 SR ) B =X
5 FasL J5 sl 7456, 28 LTk, GEN [ FasL
FEPR IR P eS8 o 520 FasL 5% 5% [l F- PPAR-y
FERFNEE S KT FoxO1 BERRALIKESE 1)

AU 45 T B 24 GEN ¥ N 20 wmol/L
i, 5 10 wmol/L A 1, FasL %3k 78 & 1 7K S Al
mRNA K34 FIr R, S A 55 % 3, FoxO1
AT LU - A6 T B A6 PPAR-y 19
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FESRIGTE™ , X R EL G Al BE S B T A A AR
() GEN /EHIT , B Az PR R 138 1 15 1L Y FoxO1
Il PPAR-y 55 HF, B AN 2 LAJE I8 14 -2
GEAMH, WSS FasL N SR, g
GEN Ab3vk B3, M AR T — B 16 1k
) FoxO1 fil PPAR-y #% 5% [H 1, i & B A 45 &)
FEAIDEIAE R, A U IR T 5670 X FasL JE P (145
SAEH

GEN 1] Ui FoxO1 1l PPAR-y %4 5% [H 142
P FasL 3[R Rk, & Fas/FasL 21215 'S MDA-
MB-231 AU IH T HFEE GEN ¥k BT+, Bhak
AP, AR RIEIIR GEN 21 FoxO1
1 PPAR-y #% 567335 0T BB & GEN HU 16 14
oL Z —, #F— LR K GEN X FoxO1 Fl
PPAR-y %% s IR F 4 A B F9F &8 1 ER ]
PEFLIRIE IR YT A0
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