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Smac/DIABLO & i S L & T 2
C, C,, WU 40 B8 1= 7R
A IR FAL B4 BEA ERET

(PFRRFHEESFRELESEE, £ 410078)

BE  AEIT Smac/DIABLO TEEEbE (H,0,0 FTE CC UMM T F 45/E M, S Hoechst 33258 B,
MEH,0, (0.5 mmol/L) ZEE C,C,MRAMAREE, ARZEEZREFUERATEE F2, DNA i
B 3m R e FR I M B oA A ER T, R A S 2 B S R 8 RELR S AT IO, 275 5 3 Smac/DIABLO MEE
WALIERL, FH Caspase AN & 2 & OURENL 54T Caspase-3 T Caspase-9 35k, L Smac/DIABLO ZH,
WEE Smac/DIABLO [ FHKE X H,0, FFHA CC, MEMMET- L. £HEEMW. A0, 41 b 5, Smac’
DIABLO A C,C MMMt A A S, 2 h B E; H,0, 824 h )5, Caspase-3 f1 Caspase-9 yE{, 12 h
RElg H0, 8£E 24 05, GC . UNRAR BB ATEENRT, ACRESEHERE, DNA ik
MEER “#Blk” £%. 5SS RIEHEMEY, Smac/DIABLO B FRER C,C. N EARS TSI RGH
(f) Caspase-3 Fl Caspase-0 HUiE{b. WEBSEMIAR. “BR” £5NLINEHEE. £R7EH, Lo, 7%
B Smac/DIABLO M C,CL VRS RS ki 5 i, (R HE Caspase9 I Caspase3 HIEL TR BB T- 1 R .
R ARET, CCLHESN, HFEMAE, Smac/DIABLO

FH4EEE R3611

i MES Creactive oxygen species, ROS) 7R/
mEEF LR EHERAEEER, 2SE0lls
MR fh . OUBRBERGEHEOIREHEER
FREER. KHLER, AMM—BEAAFEEEREOIN
B EELD MBS BMEMARATNENE
M. KEMEREREYW, UM RTINS EE
FHBOCIRGHEBEARNS Y. EF5F
HEE SR EOINARET, Bt ANE
B, OFERAFFTIEREECULA A T RSN 2
MOMERREESENEETIFEFEEEN
=X

Smac/DIABLO™ */ 1 2000 4 # B ILA — {2
R 1. BIEFEMATELEERE, FRTS
SERENERT. FIBRAEEK, 5ATARES
(inhibitors of apoptosis proteins, TAPs) &I
HXF Caspases BIFNEITER . A TTEUE Caspases-3 1
Caspase-9, (EHAFIET R4 ). Smac/DIABLO
EAMETERRNEFESERPHEREFT T2
—. Deng %'V & B, TRAIL %S /B4 A T-#0
it B B R AR T Smac/DIABLO. Sun &7 %
M. Bel-2 F Bel-X, 1813006 A 6 AR5 1L Smac/
DIABLO R %] CD95 /i & A T W B 40 i I8 T
Smac/DIABLO TELAHNTEEFE, EERLE
RS EEHA TR CUAMIRAT L, Bl

AN A RNIRIE, AR AN RIS
(hydrogen peroxide, H,0,> #¥ C,C, J.J= 40 FL,
MEAMFT A E, F R Smac/DIABLO 7R
TRAFHIER.

1 #RE I

L1 i

C, Co, LR 40 LR £ =P T DR 22 el B 2 B 4
LRt DMEM 5557 2, Gibeo 47 F= & B3
AR AR OEF A TRELAR; =
FREERE 1 (SDS), FHARHE, Hoechst 33258, 3
Rt E EE (HRPY #RiC A RIIR [G B iR
IeG /8 E Sigma A F): EEBKBARELAEAR
AR FREBREE, N, N-E HE R OO B e H
Fluka 2 &); RHL Caspase-3. Caspase-9 2 T FE $L
&, J& A Santa Cruz Biotechnology; P Smac £ I,
A E R&D A —AKEE (DTT), dW
B4k, TEMED, THRAHEEEE Promega 2 7 ;

*EFARMFEESEEINE (30000060 F130270533), EFRE
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SABC 2 et iXA &, DAB ZAIXFEIE 0.1 mmol/L PMSF) BEMHE, K EWE

HoEAY TEFRLS A ApoAlart™ LM PCR
ladder Assay Kit M B BD Biosciences 2 #l;
Lipofectamine ™ 2000, Invitrogen Life Technologies 2
F] P fh; Caspase Colorimetric Assay Kit H B R&D
A F Smac &K DNA B H % R & Ak
(pecDNA3. 1-Smac) HIEEEWEHREHBES
PO EDFRE L.

1.2 Hik

121 HEES: K CC, IURAELIERS ml
B 1 10° MEEL, T 370, 5% CO, #ARE
FhIEE 24 h G

1.2.2 H,0, REM5E: # Spie % Y IIE K,
FEES AT ETW 4, BF #Fo K

¢ (H,0,> / (mmol *L ') = A4, x 1000/39.4
.
1.2.3 AT B&EMELA T a=itE, ®

MM A, B2, Hoechst 33258 420 5 A
RN T, WIEE A 2 ESa%os, A
T4t B U 220 wR S B (R BUIR A, WER R
FEAEFFIT 4L 500 A B, IPERT R E R F
TH B2 = AT A HAZ /500 x 100%

1.2.4 HEAAIEAHT: F 1 xSDS InFEg il
WA, WEEEMR, X Bradlond IEHTER
HEE, HEFHNECRELE -0CKERTE &
M. DEE EFE20 pg EEH. £ 10% SDS-RW
IR ERRE L AT Bk (SDS-PAGE) 43 8. FEJER 29
HEE4ACHIERE, REmA—H. BRTE
{LEF (HRP) fREKAI " #i, ZilWIHF 2 h. DAB 2
B, MEER, ERETRER

1.2.5 Caspases iEEfzMl: 48 R&D 2 w245
Caspase W PR MR F & WP HAT. HRHR
CRE L x 10° AEEELHN S0 pl> 940 B Tk L&
10 min, 4°CE&L, 12000 g 1 min, ELS pl biE#
TERREER, ME AGE; 545 pl 1050 pl
2x RIVEFHHE S pl RMEM, 37CHEF 1 h,
SIOCETIERCEE (A0, FIFHE Caspases
T M = A/ 450

1.2.6 ZffEREIHASSE: HHBAKAN
PBS 1E2 Ik, H3 BHERMEME A (250 mmol/L
TE OFE, 10 mmol/L  KCl, 1.5 mmol/L  MgCl,»
1. 0 mmol’L EDTA-Na. 1.0 mmol/’L EGTA-Na.
1. 0 mmel/L DTT, 20 mmol/L HEPES-KOH pH 7.5

10 min, 93 30 K, 4C E L 750 g 10 min 2 K,
A A IR L10 000 g 15 min, TSI A 200
RAS, LiESEET 4CHEL100000 g1 b, ki
W H AL (R S1000, 43k EF - 70T
&

1.2.7 Smac H #% FIE A G0 B 3 42 IR 4R
Invitrogen Life Technologies 2 7) 324k B9 B8 Jo 44 #% 4
B fEULRH AT, KM B R ACHEIERE 24 W R, B
8 pg pecDNA3. 1 F HFE TR, Smac HAZ FLIEH
fir (peDNA3. 1-Smac> 43340 A 500 wl (Y76 MLVE
DMEM 555, F230100A 500 wl & 20 ul PR
KL DMEM 555, ZEER FHEF S min, JFHE
BE, BTZEFET 20 min. AL 0E
DMEM £ 3 mfE, MEAAMA 1 ml Fif
FRSRBAMREEY. T37C, 5% CO, fiHF
FWE4~6 h, BINSTS DMEM 555 4 ml, 484k
JFE A 36 h, 48 h JEHISEE.

1.2.8 DNA “HfR” %& @ & W. # # BD
Biosciences 25 I RMARMFEU A BT, KWEMRE
Jo, FIHH BT AR AR, Mt EE A DNA,
FarEIrEE, 0.5 pg EEYH DNA, SO
35 wl EEE M, 16C KA 14 h, BEUE 150 ng
E[KZ DNA FIEBR G E PCR THEH, A
PCR VB MR BE, HHAT DNA 738, WEILAN
10 ~15 pl & PCR S S P=# HEAT 1% 27 B fl s
SRZLEREFNREEGHIL DNA “BR” 47,
1.2.9 St b BRI 2 FEE (b e
Fon, PIARLLERH 8%, SARLEHAERR
FET.

2 4 R

21 H,0,5%F C,C, UL IR 40 " =, Smac/
DIABLO FJFE L & Caspase-3 1 Caspase-9 B354
2.1.1 H,0, IR QC  MRMABEAERAT: I
BRI, H,0, (0.5 mmol/L) A 24 h A% T
C,C,MRHH A 4 T, Hoechst 33258 ¥ 2R
EE LM Z 2RSS EEHRE, 0,0, #ifh
SR IAT AR, BRI 2 M U B B DR
RIS, MRATHESERAEAE (BF D,
[FIES DNA 7 H 803 e fEE s ik Bor, H,0, R fh
24 h 5, MFLDNA EIKHITB A “BRRY &
CE 2.
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Percentage of apoptotic
nuclel/%s

Fig.1 Effect of H, 0, on the changes of apoptotic morphology in C,C,; myogenic cells
{a) The nuclei of normal cells with dispersion chromatin were showed in conmtrol group: (b2 A lot of apoptotic cells with condensed
chromatin were showed in H, 0, group: (¢) Percentage of apoptotic nuclel. + P <0.0l, vs control group, n=4. &——@&: H,0,
group; A——4A: control group.

Wath B, EH C,CL IR MM Smac/DIABLO F
BT &MAE REFTEERD HO
(0.5 mmol/L) 4FE C,C AR 1 h &5, AT WK
#L 1% o Smac/DIABLO ¥ />, T M % ' Smac/
DIABLO %4, 2 h f5 B Z(eH MEAE, %6 H,0,
A #l Smac/DIABLO M £k R {4 (R 78 R A B 2
CE 3.

2.1.3 HO0, % C,C, V. IR 4 Ml Caspase-3 H
Caspase-9 [ §& 1€ : Caspase i& £ M & & »~ ., H,0,
(0.5 mmol/LL) %42 4 h /5. Caspase-3, Caspase-9
WIHEIEL. 48 12 h J5, Caspase-3. Caspase-9

Fig.2 Photograph of a 1. 2% agarose gel FEMBIETE, 24 h EREFER (E4).
electrophoresis of DNA extracted from

normal or H, O, -treated C,C,, myogenic cells

M: DNA marker: A: untreated C,C,; cells: B: C,Cp; . % i
cells weated with 0.5 mmol/L H,0, for 24 h: C: & 251 *
~
C,Cy, cells treated with 0. 5 mmol’L H, O, for 36 h. = 20k A -
ey
: E 15t
2.1.2 W0, AliES C,CLALR MM Smac/DIABLO 2
o 3 - 5 s & 10f
N BRI R T X R R B 2R AR S AT R B R ED 2
S 0sf
0 1 Il | 1 1 |
Control Hy: 1h Hih2h 0 4 g 12 1% 24
Cyto  Mit Cyto Mit Cyto Mit t/h
~ Smac Fig. 4 Eifect of H,; 0, (0.5 mmol/L } on the activation

of Caspase-3 and Caspase-9 in C,C,, myogenic cells
— Loading control # P 2001l ve contrel group, n=6. @——@: Caspase-3:
A—&: Caspase-9.

Fig. 3 Waestern blot analysis demonstrating the effect of

H,0, (0.5 mmol/L ) on the release of $Smac / DIABLO HERHESHEREE, BEF CCLULIRHRM
from mitochondria in C,C,, cells Caspase-3 7 Caspase9 B LT EAFE

Cyto: eytoplasms Mit: mitchondria. The rest of the same gel was stained
by Comassi bright blue and taken as loading control. Representative of 3 ( ’5:}‘ %lj j{] P31, P45 3 . H2 02 (0.5 mmol/L) ﬁ b

separate experiments.
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4hja, A RERBERE (4HAPLL, PIOD, &
A Caspase-3 | Caspase-9 B g, mAEFELE
# 5 Caspase iGN E L R AL (E5).

H, (),
Control 4 h &h 12h 24 h

— P32

—P11

—P45

—F10

+ Loading control

Fig. 5 Western blot analysis demonstrating the effect of
H,0, (0.5 mmol/L ) on activation of Caspase-3 and
Caspase-9 in C,C, myogenic cells
The rest of the same gel was stained by Comassi bright blue and taken as
loading control. Representative of 3 separate experiments.

Ial ihi

2.2 Smac i FixH EE# HO0, FEL C,CLH
R A AT

2.2.1 ¥4 Smac EE G C,CLALRMM Smac
REBH: E0RHNTESHER, GC,RAR
B gt Smac Z[F 36 h, 48 h 5 HMAE A Smac I FRIE
B EAE (Ee6).

— Smag

= Loading control

Fig. 6 Western blot analysis demonstrating the expression
of Smac in C,C,, eells transfected with vector plasmid, or
an expression plasmid encoding Smac for indicated time
Az cells transfected with vector plasmid for 48 hs B, €: cells transfected
transiently with Smac for 36 h, 48 h respectively. The rest of the same gel
was stained by Comassi bright blue and taken as loading control.

2.2.2 Smac (& FIEA B BRI 1,0, FTERY C,Cpp
LEAREEZET . LR EMCE7FES ), Smac

il ]

g 80r
4 T0F
Z

g Or
% 50+
S A0+
o 30f
o

% 20 -
g 10r
(=9

0 I

12 24 36
i/h

Fig. 7 Hoechst 33258 staining showed the effect of Smac overexpression on H, 0, -induced apoptosis
{a) Untreated C,C4; cells transfected transiently with vector plasmid; { b} Untreated C,Cq, cells transfected transiently with Smac: (¢’
C,Cyy cells transfected with vector plasmid were treated with 0. 5 mmol/L Hy 0, for 12 h; (d> C,Cy; cells transfected with Smac expression
plasmid were treated with 0. 5 mmol/L H, O, for 12 hs (e) Effect of Smac overexpression on the percent of apoptotic nucleis indueed by Hy O,

at indicated durations.

# P <001 vs pcDNA3. 1 + H, 0, group, # P <0. 01 ve control group, n=4. B——M: Smac +H,0,; o—:

pcDNA3. 1 +H,0,; A——4A: pcDNA3S. 1; @4——@: Smac.
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RFRIEEA ZEH H,0, FrERT C,C, ALR 20 J
T=. a E&ESAE{L: Hoechst 33258 YL iR 7 40K
X FRAA A A% BOREVS BB AR G B A Smac
Tk 5 g R BEAE ML, 2 8K + H,0, W15
H12h KB ER T4, B0 IR e
FERVER SRR D200 ¥ Smac JIRL + H,0, R4
2 hGRTHEAEEE, MR B E SR
FTEAMA + H,0, MEHMNEAT (B 7): b.DNA
CEART SRR TR + 0, AR
WA “BRR” 47 ¥ Smac BRI + H,0, W15
HAHO0, MHE12h)E, “BR” FHFEANNHE
CE 8.

Fig. 8 DNA agarose gel electrophoresis
showed the effect of Smac overexpression on
H, O, -induced apoptosis
M: DNA marker; A: €,Cp, cells transfected with
vector control without H, O, treatment; B: C,Cp cells
transfected with Smac expression plasmid without H, O,
treatment; €: C,C;, cells transfected with vector control
were treated with 0.5 mmel/L H,0, for 24 h; D:
C,Cp, cells transfected with Smac expression plasmid
were treated with 0. 5 mmol/L H, O, for 24 h.

2.2.3 Smac @EENH H,0, FIELC,C MRAFL
Caspase-3 N Caspase-9 8iEL: HA RS R
7, P B RN A S B Smac KA 40 B
Caspase-3 1 Caspase-9 L JG i 7% 89 B 45 6 A7 &
(Al P31, P45); AR + H,0, IRIGHA ML
H,0, (0.5 mmol/L) 43 8 h /5, Caspase-3 F
Caspase-9 B4R P= 4 H 24 F Bt (4 30 P11,
P103, T Caspase-3 1 Caspase9 H FTifit; 1M

¥ Smac FTRI + H,0, 55 20 41 R 22 H,0, 43 8 h
Ja, Caspase-3 F Caspase-9 FLHF A BLY 74 0 B 18
%, RUHELHEER (EH9).

H,(}, 8 h
¢ Smee € Smac
e - — Procasp-3
.............. - P11
.............. — Procasp-9
_______________________ e

Fig. 9 The effect of Smac overexpression on H,Q,-induced
activation of Caspase-3 and Caspase-9

£: C,Cp cells transfected with vector control; Smac: C,Cp, cells

wansfected with Smac overexpression plasmid. The rest of the same gel

was stained by Comassi bright blue and taken as loading control.

3 it i

KRN, C,C A LR FIE 0,0, M E™
MAERTHM. FRATEZETERIIE.
DNA HkHT W 2 “HR” &7 RWHEHEE
H,0, 27T C,C ALRAMBAT- M RA.

TR, MESTFAVER VAMBAERRE, X
THRAT A FHLE AR RE TR, LR
RN TERARTER TR Y. KREREPEEIFE
ERMMEH. EAA TR, RELNEESL
WEHZ. EEEr4E 7 —FFnt®, nEE
EHFEHAL Cpermeability transition pore, PTP) JF
W BEENET G, BEEA (A, TR, FE
HHEA A E ¢ Ceytochrome ¢, Cyt ¢) FURT 5
FEF Capoptosis-inducing factor. ATF) TEiE A B
. BRABEEHEATCS FEI S FRER
T, H— B EIE Caspase-3 F Caspase-9, £ T-15
PURADP™ . ALW B, T HO, TN G,
TRHRET S, (LR T Smac MR 7R AL
HFEL Caspase-3 N Caspase-0 BIELL, B LM {4
EHEEPRASBEFERMNEN. EIETZARLE
. RS LA A DNA S 4577 S TR B
THRERT, Zf AR RER TS T Smac/
DIABLO RIS CL7E WA B 40 B L S 2 T e 4 B o
BRI, RSB REM, H0, BT
C,C, TR A BT Smac/DIABLO M SRR HT 5 3L
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MPRAT:, #H—FUEHT Smac/DIABLO R TS
2 ) i

Caspase ;A MUIA T R AR ISR T, ERIE
PEAT 4 1APs ¥ 71. T Smac/DIABLO (8315 IAPs
g5, 70 Caspase BT RAEALFIELL Caspase (1108
B MACEFR IR AL, Pr A IAPs ZHR R
ZE/hEH—HIRFE S IAP EEFH (BIR) &4
X, AFEIBIR X RUMH AR ThEE, X EH
MEATIEIE R (XIAP) &/ =1 BIR 4 #,
BIR3 f5 F Hh 4l | Caspase-9, T BIR2 5 H fy [ 1Y
linker /& LA 4l f Caspase-3, Caspase-7. T Smac/
DIABLO AIE N 5RFR BIR &6 M &F (RIA T {F
AP A Smae/DIABLO RILLUK, KEZEEFR
R Smac/DIABLO 7RI TR A4 A2 ke LR .
Roberts 25121 % I # Smac/DIABLO 2 & 1) 40 Bl F
LA TNF. etoposide AFEJS . 7 TERLAR A A ¥R A 5b
U8k Smac/DIABLO ¥ m) B3R 8 A7, A T4l BR AT
EME; THLRRNAEROE c 5RA R
W% ZA Smac/DIABLO BN E%. TR
H,0, A 342 C,C, LR 40 B4 Smac/DIABLO M &
FUARRE R A Bfd b, S5 — P BT Smac/DIABLO
RE{EH [ Caspase-3. Caspase-9 540 LR T
A, ASEIG AT Smae B EFEY, {F C,C, 10N
JRATHEL A Smac HFRIE, BREET L0, F. kKM
Smac {23 H,0, BTE C,C,, JL IR 40 B F Caspase-3,
Caspase-9 BIEML DL RIAT- B R A, {H A0 P
Smac MFEHAZLUFEERT. HER 5N
AL 4, FEET K Smae/DIABLO {1
B — Caspase AL, TTRAETRHHER c B
JAY FF, Bel-2 AIE MG M AR o BB PR
T Smac/DIABLO FIBE Y. B4 325 & I Smac/
DIABLO VB E T Caspase-3, Caspase-9 BG4,
HHEMN Smac/DIABLO £ FE I A] B2 & — 3F Caspase
AT

Caspases & i T ) “HAT H”, T Smac 2
Caspase WL FICEIATT . AL AEI, Smac (£

H,0, FTE C,C, IR AT B &4, FIREABIE
B0 I B AL UL 0 BOA TR R AR R R BT AN
Y3
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Role of Smac/DIABLQ in H,0,-induced Apoptosis in C,C,, Myogenic Cells ™

JIANG Bi-Mei, XIAQ Wei-Min, SHI Yong-Zhong. LIU Mei-Dong. TANG Dao-Lin, XIAO Xian-Zhong ™
( Department of Pathophysiology, Xiangya School of Medicine, Central South University, Changsha 410078, China)

Abstract In order to explore the role of Smac/DIABLO in H,0,-induced apoptosis of C,C,, myogenic cells,
Hoechst 33258 staining was used to examine cell morphological changes and to caleulate percentage of apoptotic
nuclei. DNA ladder pattern on agarose gel electrophoresis was used to observe DNA fragmentation. The release of
Smac/DIABLO from mitochondria to cytoplasm was observed by Western blotting.  Activities of Caspase-3,
Caspase-9 were assayed with Caspase Colorimetric Assay Kit and Western blotting. Full length Smac/DIABLO gene
was transiently transfected in C,(,, myogenic cells by lipofectamine and then protein levels of Smac/DIABLO were
analysed by Western blotting. The results showed that: (1) H,0, (0.5 mmol/L>} resulted in a marked release of
Smac/DIABLO from mitochondrial to eytoplasm 1 h after treatment, activation of Caspase-3, Caspase9 4 h after
treatment and specific morphological changes of apoptosis 24 h after treatment; (2) Smac/DIABLO overexpression
significantly enhanced H, 0, induced apoptosis in C, (., myogenic cells as shown by specific DNA ladder pattern in
agarose gel electrophoresis, increase of percentage of apoptotic nuclei and marked activation of Caspase-3,
Caspase-9. These data suggested that H, O, could result in apoptosis of C,C,, myogenic cells, and that release of
Smac/DIABLO from mitochondrial to cytoplasm and the subsequent activation of Caspase-9 and Caspase-3 played

important roles in H,0,-induced apoptosis in C,C;, myogenic cells.

Key words apoptesis, (,C,, myogenic cells, hydrogen peroxide, Smac/DIABLO
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