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[ FE] B#Y: Wi =Z#RIIIEE(IP;) 1 survivin 8 (13RI B genistein 55 P41 RIA - E R . A 34:
DLHT % HepG2 4IIBH7 37 72 h g5t M40, 5256 4% 41 L 60 Bmol/ L [¥) genistein /1 ] T HepG2 40 il A [&) I 18] & , [ [F) 437 2%
R A E AT M4 TP; 5 2, Western blotting 437 41 survivin 25 (1383, S 40 A I AN i TR . 85 R 0 41 1P,
B R (29.2 0. 6) pmol/ 10%¢ells, survivin 25 A 5N 5 B- actin 85 [ 2K BRI AL 2 B HOAH V- survivin/ V- B- actin
h0.63 £0.06; AN ML T3 (2. 6 £0. 1) % . Genistein /5 F T /7 HepG2 4 12 h 24 h 48 h 72 h Ji5 TP; 4351 43 (12.0
1. 4) pmol/ 10%cells (7. 5 ££0. 8) pmol/ 10°cells «( 5. 6 £0. 5) pmol/ 10%cells «( 3. 3 £0. 6) pmol/ 10°cells, 5 %} JE 241 (29. 2 +0. 6)
pmol/ 10%¢ells k., P< 0.01. V- survivin/ V- B— actin 43 %124 0.36 £0. 13 0. 33 £0.03 0. 23 ££0.04 0. 18 £0. 04, 5 % [#
24(0.63 £0.06) tt, P< 0.01. 4IPT335 4(2.7£0.2) % (7-430.5) % (20.5%2.0)% (30.7£1.6) %, 5%} 1
(2.6 %0.1) % Lk, P< 0.01. £5i8: Genistein BE¥k /D TP; AR, NI survivin 3E K 3RIE, 175 5 R 40 0 T .
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Genistein downregulates survivin gene expression and induces apoptosis in

hepatocellular carcinoma HepG2 cells
ZHANG Ji- hong, LIANG Li- jian, HUANG Jie— fu
( Division o Hepato— biliary Surgery, The First Affiliated Hospital f SUN Yat— sen University, Guangzhou 510080, China)

[ ABSTRACT] AIM: To probe into the role of 1, 4, 5— trisphosphate inositol (IP3) and survivin protein in apoptosis of
HepG2 cells induced by genistein. METHODS: HepG2 cells were treated with 60 Mmol/ L genistein for 12 h, 24 h, 48 h and 72
h. IPs, survivin and apoptosis rate were assayed by IPs— [°H]| Birtrak assay, Western blotting and flow cytometry, respectively.
RESULTS: IP; in groups incubated for 12 h, 24 h, 48 h and 72 h with 60 Hmol/ L genistein were significantly lower than that in
control (P< 0.01) [ (12.0E1.4) pmol/ 10°cells, (7.5 £0.8) pmol/ 10° cells, (5.6 F0.5) pmol/ 10°cells, (3.3 £0.6) pmol/
10° cells, ws (29.2 F0.6) pmol/ 10° cells] . V— survivin/ V- B— actin, which was the gray degree multiply area of survivin/ the
gray degree multiply area of B— actin in groups incubated for 12 h, 24 h, 48 h and 72 h with 60 Mmol/ L genistein, were significant-
ly lower than that in control ( P< 0.01) [ (0.36%0.13, 0.33 £0.03, 0.23 £0.04, 0.18 £0.04), vs 0.63 0. 06]. The apop-
tosis rate in groups incubated with 60 Pmol/ L genistein for 24 h, 48 h and 72 h was significantly higher than that in control ( P <
0.01) [(7-4% %0.5%, 20.5% £2.0%, 30.7% £1.6%) vs 2.6% £0.1%]. CONCLUSION: Genistein induces apoptosis
in HepG2 cells by reducing IP5 production and survivin protein expression.
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fiz— 1% FR ( phosphatidylinositol— 4, phate, PIP) ¥ M 7%
PRGBS A 7 = RILEE (1, 4, 5~ trisphos-
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JHE HepG2 41 Ji bk ( Hh 1L K 27 Bl 4 52 e v o0 2

JfLZE) , RPMI- 1640 37 7% 45 ( Invitrogen 23 w]) , 1 42 4
I35 (Hyclone 2 #]) , genistein ( 3¢ [F Sigma 2w, 43 #7
4l) , IP;— [*H] Birtrak Assay iR 7 £ ( Amersham 2
H)), v gl B A ( 35 B Beckman— Coulter 2w, Ml 7%
B ELITE, ¥06 3% K 488nm, T 15 mW) , survivin
SPTA B E FEPUAAR( Santa Cruz A 7)), B- actin FLBTA
50 B HUAK (Neomarker 23 \]) , 7 Ak 7 R 64 B F /)
B 1gG ( —Bt) a0 & (U 4 2 w)) , PVDF iR
(Roche 2~ w]) , HoAh il 7135 4 73 A 4k
2 FE
2.1 MM FE R HepG2 40 i PR MR U5, 70 BN
25 em’ BEFRM, IINET 10% /N L3 7585 % 1% 10°
U/L BB % 100 mg/ L f) RPMI- 1640 557 3, 2
R MEAL T 5% CO, H 95% 1 vl 22 /< I FE A
37 C HIMIEFRA D, & 3 d HHRT IR LIk, fy
N7 5 55 TR MEE 80% — 90% Jo ¢ T ARG IR .
ZBRIERFFRIE, FH 0.1 mol/ L PBS U4 2 1K, 4R
JE 1% 0.1— 0.2 mL/an® (6 T BY) f9 % & A
0-25% % 0.1 mmol/ L EDTA HJJfiE M, T 37 CF
AL, WS B A, WL 40 0 5k [0l 48 A0 i A8
-5 T I 6T L SR A A, D0 N IR A 95 5R 2 3 min
HOETHAL o AR A R IR R W T B IR R EE B, A5
JECAN B i T4 5, W B TR BRI B0V, 1 000 % g
BY0 5 min, Bk BV S MR B IR AL L N B IR
B, TR TE AN NS A0 P v B, BN R IR b b 8
It .
2.2 RAhSEREG F bR U7 iR AR AR IR A0 G B
20 A, K 2[R FEALAC A HepG2 41 0 1 B 41 0 &
W R A 2 % 10°/ L, A3 RS N A5 10% /N - ifi
A 1x 10 U/L % % 100 mg/ L ) RPMI-
1640 H5FRBERE IR . 40 0 A6 1K 3800 B A AT i AT
PAUR SE5

FH DMSO ¥ fi# genistein FiC ] 5 & 10 mmol/ L
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fEAF 250, — 20 C PRAF, S0 I I b3 5 1M 35 FY
SE4As B 9% IE B OB I 60 Pmol/ L ¥ B, & 24 i
DMSO FIZIRE N 0.8% o XF IR AL B F= 56 b N
0.8% DMSO #55% 72 h HUAH I idE AT AH SCHRFRAS M5 S
R B R AL NN 60 Hmol/ L 1] genistein, 73 7] 1%
7% 12 h 24 h 48 h 72 h, B4R 34T AH DG HR ARkl
2.3 IP;— [H] Birtrak Assay # ] IP; &8 4% IP;
— [*H] Birtrak Assay 57 & 8 4E Ul W44 . 40 a3t
B 5 K &R UTIE B I IPs FF i, 75 S B AR R
O 100 ML 22 P 100 BL A% AE 5 5 RE 5 100ML
[PH] - IPs P B3 100 ML 45476 (1, Wk &, vk b
B H 15 min,4 CF 2000x g & 10 min, 37 % _Fik
W AEITIE SE A TR, IO 1 mL 55 1K, 7890 e ks
JBAT, 15— 30 CRIFH 10 min 5 FHEH RS, B
PR, N 10 mL AR, I iR A, T B WA TF 4k
e EEATWON TH0 4 min . $3E 1F U0 B £ bR v i
2, o bR A 2 sk SRR TPy
2.4 U g R AR WA PR T AR K 4 A i,
PBS JEVE 2 i . AT 75% W 8% 4 CiE [ & 40
J, NPT I AG 40 B T, £430388 1 IR A ab FE
B AT R
2.5  Western blotting 77 ¥ & survivin & [ &K 1A
A% I 4 40 i, SDS &) 3 B0, IS A% Wh 5 min .
AT 5 TN A4 R g s UK L R e BT,
THR v P I . B PVDF B, 0, o\ —
P survivin FRPTNH T BE PR, BL B— actin B 57 B BT
WS, 4 CRIELR . vEZ PVDF i ER&E A1)
oAk, A ZHi( PP R 1) Zild F LRI E 2 h )5,
KSR GR T B, B SRS 2 BT 0K
BIFHAT L2 B AT
3 S#itELE

Hedl DA v s FoR, KA SPSS # A #E4T Se it 4y
W, 75 2255 M8 R J7 ZE 0 Wi AT o0 b, T AT 4
HHTRHAR 0 J5 FL 4% 07 22500, ARG T 7 22 004

75 ES

1 I EETK

w1 TR, X4 P S & (29.2 £0.6)
pmol/ 10°cells, JHZ5J5 12 h 24 h 48 h 72 h 41 IP; 43 %
H(12.0 £ 1.4) pmol/ 10°cells « ( 7.5 £ 0.8) pmol/
10°cells ( 5.6 £0.5) pmol/ 10°cells +( 3.3 0. 6) pmol/
10%cells . 124 5 4 A 1P; 34 5 24 T X 20, ( 29. 2
0. 6) pmol/ 10°cells, P< 0.01 .
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Fig 1 IP3 content of HepG2 cells treated with 60 Hmol/ L genistein
in various time point [ ( 29.2 £0.6) pmol/ 10°cells, ( 12.0
£1.4) pmol/ 10%cells, (7.5 0. 8) pmol/ 10°¢ells, (5.6 £
0. 5) pmol/ 10%ells, ( 3.3 0. 6) pmol/ 10°cells]. x Ls. n
=3. 7 P< 0.0l vs control.

El1 Genistein /£ T HepG2 AR F B [E AT IP; 2 8

2 Survivin £ E RiE

W 2 fr7s, WA WA, control, N2 12 h 24 h .

48 h 72 h, survivin 35 9 D> HAT I AP . &
5 W% B- actin FIKEES A ZF( V- survivin/ V-
B- actin) Xt bE, HEAT 2 M, vl LA P2 V- sur

vivi/ V- B— actin 2 0.63 £0.06, 125 12 h .24 h .

48 h 72 h 43 #1k 0.36 £0.13 .0.33 £0.03 .0.23 =
0.04 0.18 £0.04. H% 12 h J5 & BHAHA survivin %
BB FEMLT XA (P< 0.01) .
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Fig 2 Change of survivin protein in HepG2 cells treated with 60
Umol/ L genistein at various time point (0.63 0. 06, 0. 36
+0.13,0.3310.03, 0.23 1£0.04, 0.18 £0.04. x *s.
n=3. ™ P< 0.01 vs control).
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3 HAAT

WK 3 4 Ji7r, BEE genistein 4F I 8] 42 K, 20
PR T A WG . 6 A A R TR (2.6 £
0.-1)%, F#jJ5 12 h 24 h 48 h 72 h 440 IR 1235
MA(2.7£0.2)% (7.4 £0.5)% (20.5 £2.0)% .
(30.7%1.6) % . BN#5 12 h i 40 R A T 5% 5 5 AL
TR E R, N2 24 h 5 S I AH AR IE TR B
FRE T4 (P< 0.01) .
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Fig 3 Apoptosis rate of HepG2 cells treated with 60 Hmol/ L genis-

tein increasing in a time — dependent manner ( 2.6% *

0.1%. 2.7% %0.2% ., 7.4% *0.5% . 20.5% *2.0%,

30.7% £1.6%. x £s. n=3. ™ P< 0.01 vs control).
B 3 Genistein £ | T HepG2 2H 1A~ [7] B+ 8] B4 20 At = 2

oo

Survivin 2 8 -9l 45 1 2K % ( inhibitor of apopto
sis proteins, IAPs) Il i 2 —, FA4E T R Z HUm A 2R
o, TR IR AL ep L AN AR AR, SRR -
Ak 17925, tH4 NN TR 3 NS Tk, &F
142 ANEIETR, ooy 1A — N FEIRO5 B8 0 T i R
#5751 7 1 ( baculovirus inhabitation apoptosis pro-
tein repeat, BIR) , JCJ& & K i JR ¥ 45 1), (HAE R HE K
Ui — AN H 40 A2 L TR A Y o MR 45, AT
A T T A 2 A T R XU AR . BIR 4544
ez JRRMRI AR LY caspase— 9 45 I
L P, 3 T A0 PR OE T R RN A T cas
pase— 3 Fl caspase— 7 M3 12k, FH Wir 48 Jf 4 1 1 £ 6i
AT B, U0 A0 R T T o R e 5 ) B A iy 2R
A3 RIS 4, (R 3 5™ . I survivin
AUBRL RNA T80 200 2 3 ot 40 o B 5~ 45 5 A R
T survivin 3 R 3R 1A B J7 v 3 01355 5 I g 4 U
I it 50 P8 40 T R AT R BB L AR s
KW, BEAG genistein X H-Ji 40 B A FH B 1) B 42K, sur
vivin 5 F RIE BTN B, 0 M8 TR E WG, 1R
genistein 1] I 1 survivin ZE R SRIL, I S A MG T, H
A SN T I DR JH 40 PR A R B YR T, 3 oR P
EH .
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Fig 4 Apoptosis of HepG2 cells treated with genistein (apoptosis cells of HepG2 cells increase in a time— dependent manner) .

4  Genistein /£ F§ T HepG2 4 fs 7~ [5) B (8] B4 M B A =

Genistein J& F AT 2 B AL 274 HT IR S R 2549 e,
BAHNHIEE Z BRI AT DNA #h b 57/ B v 1 Bk
Py 71 W I R= g O VIR 1 T D OB T NS ) 07 3
U T A5 22 A LT £ A IR o8 4 i e #5 peE
PERIT O B A S 0 M T ) B AR LR A R
e . SRR RS 5 00 B 5 e 7 3 v A i g
% A R T kS B A T . Genistein /2 1 PR UL
A5 o 20 B A 50, A Hb 52 B8 1IE SE, genistein 1] FEAIK
XSG e 40 i PIP WU 1k, T B0 IPs P2 AR R R, 4
AR AT T Go/ M W, R I MG R BE 7 T B ik
HEGEAMAET > Y . ALY KW, genistein 1] LA
el /D> - 9 HepG2 4N 1Py ZE A, A 40 Y survivin 2§
2RI, BlisE genistein X JH- 92 40 A FH B[R] 7 2E K,
IP3 MY survivin 81 R IE B — 300 T B, 40 i
ToREWIE N, $278 genistein 1755 41 BRI T FIHLHI 2
— R e 0 B R L A S R R ),
M F W survivin &% F T SEILAY .

HH TIP3 39 0 a5 e 40 i PN fids 5 R T, 5 24
PP Ca™ B 38 e 45 A . ca™t R A i A
ASERT 0 JHO 3 20 00 U T S, B R B O T A R A
A B AN G i S8R HE R O DR SR OA, 4 i AF
WS TR E N R, genistein I il B TR
JULTE 388 15 5 e e, PR AT 40 B 1Py AR 2B B, W g
WAL G0 M A Ca™ B PRI R I survivin £ K]
FIA, e BEAN R T . AWERER T 4 i
WERR LRSS 5 W Bk e 08 0 55 A0 LA T2 TR) AE AE —
JE TR 3R, AN AR 5T ZK 1 Db S 4 98 1) 36 97 BT
FEIRME TR R R TT IR .
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