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Expression and clinical significance of cellular inhibitor of apoptosis( c-IAP1 ) and second mitochon-
dria-derived activator of caspases(Smac) in children with acute leukemia
ZHAO Dong-ju,SHI Tai-xin,ZHOU Fu-jun, TIAN Yun-jiao,XIAO Ai-ju,LI Pei-ling, WANG Yan-hua
(Department of Pediatric ,the First Affiliated Hospital of Xinxiang Medical University ,Weihui 453100, Henan Province ,China)
Abstract: Objective To investigate the expression and clinical significance of cellular inhibitor of apoptosis( c-IAP1)
and second mitochondria-derived activator of caspases(Smac) in children with acute leukemia( AL). Methods Bone marrow
samples were obtained from 72 children with AL including 32 newly diagnosed children( newly diagnosed group) ,30 complete
remission children( complete remission group) and 10 relapsed children (relapse group) and 12 children without malignant
blood disease( control group). The expression of ¢-IAP1 and Smac protein were measured by streptavidin/peroxidase immu-
noperoxidase technique in all children,and the mRNA of ¢c-IAP1 and Smac in bone marrow mononuclear cells of 45 cases were
measured by semi-quantity reverse transcription-polymerase chain reaction. Results The expression levels of ¢-IAP1 and
Smac protein in the bone marrow of newly diagnosed group were higher than those in complete remission group and control
group( H =19.345,16.621;P <0.008) ,and the expression levels of ¢c-IAP1 and Smac protein in relapse group were higher
than those in control group( H =8.324,8.324 ;P <0.008). The mRNA levels of ¢-TAP1 and Smac in the bone marrow of new-
ly diagnosed group were higher than those in complete remission group and control group (P <0.017). In newly diagnosed
group , there was no statistical significance in the protein and mRNA expression of c-IAP1 and Smac between acute lymphoblas-
tic leukemia and acute myelocytic leukemia(t =0.482,0.818;P >0.05). In newly diagnosed group, the protein and mRNA
levels of ¢-TAP1 were positive correlated with those of Smac(r =0.541,0.668;P <0.01). Conclusion c¢-IAP1 and Smac
protein may participate in and affect each other in the pathogenesis and progression of AL,but the levels of ¢-IAP1 and Smac
may be not correlated with the types of AL.
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R FF R T 3#14E 3 (inhibitor of apoptosis protein,
IAP) K %, c-TAPL J& IAP FIE M — P EE R R,
A 2 A LRI AT A 19 e K 2 11 18 05 771 (second
mitochondria derived activator of caspase,Smac ) J&: 5T
RIB)—MER TN 7, Bl 5 25 1AP 77 7 HH 45
B AR LSRR AT MR T I i g 40 o ik
SREIT ARy PRI U ME . NN E AT T c-
TAP1 1 Smac HYBIFFE 22 BIR T 1 ML 20 AR RSN
195, % JLEE ST IL (acute leukemia, AL) FYHF5E
BRI . AW B A E AR c-TAPT  Smac 25
BeH: mRNA 72 )L# AL WA O, 0B —38 Z ]
86 2855 RS0, 1E— BRI 1 L & 1) ] REAIL
i, LA L F U YR 7 ik SR R i A

1 #RETE

1.1 —#@E&#EM dde 2010 4£ 10 A & 2012 £ 12
RTE# 2 2B — M@ B2 Be /N LN BHE BT 112
BEVT L 72 41, Jr RIS G RN R
IS 2006 4 AR B 2 2 LR A 4 23 L 2 21
3T AN L 2 T B 20 B I a2 T (5 3
UAEIT R ) ) Je (LT 2 VERE 240 L 11 1 1297 1
PO GRS KA S (B BE AR S
o, TR B[R I AT S 5 A s AL 2 ) o

WIS IL 32 5], 55 23 ], 2 9 o], A% 11 A
HZE1L X SFE(5.8 £ 1.2) %, 2Pk B 2401 (= 1.
% Cacute lymphoblastic leukemia, ALL)23 #i], & ¥4 #&
ZH R F 9% (acute myeloblastic leukemia, AML) 9
191l 2% fif 20 58 L 30 i, 55 20 9, £ 10 fi], 4E i
3.3~11.8 %, F1(7.2£1.7) % B R HHEIL 10
B, 5 7 W, 3 B, ER T2 ~15.5 %,
(10.7 £2.0) % . XfBRAH B8 LA [FHA 280 IR X% &
NN 2 A A HERR T I L A Gl 3 5 e g 174 1
W L, 2 12 40, 55 7 ), 4 5 L AR 10 DM H &
6 % 1 (3.3+£2.2)%,

b s A X R AL 3R 45 ] B LRI T c-
TAPI Smac mRNA ik, #Ii24H 23 1], 55 14 i, &
9 F AERE 11 MHE9.4 % I (5.321.7) %,
ALL 16 fi], AML 7 {51 ; 2 fif 2 12 451, 55 8 {5, % 4
B, AEW 3.6 ~11.8 % S (8.3 £2.5) % ; Xl H4H
1049, 55 7 41, 2 3 B, 4F% 10 D HZES %, F 1y
(4.5£1.3)%,

1.2 KFIRLEE  c-IAP] Smac Z 5 FEHLIAIE T
J&[E Santa Cruz 9 TR A, gl 42 g 4
§5 il o | =B 817 T R 7w o e R Y A
PIHEARA PR 7], TRIzol W FEEWEEE RS W T 3¢ [
Promega /] , AMV [ #5555 [ .\DNA ladder 45105+ |
A AR AR B A BR 2 w5 B0 AL i 1
Heraeus 23 &) 2E 7=, DYY-TM4 R 5kAL b A —T
Az, UV-2000 MR T FfERBEL /) A2
1.3 FHEMERAE SHBILIBCE$ERA S
RIZIWR R R G SR AW E , = TS
T =30 CORFEAAF s mRNA A6 I F5 A 38 13 >R 4 3
B RHER 4 mL, DL & Z g4 & 1R — 47 (ethylenedia-
mine tetraacetic acid dipotassium salt, EDTAK2) $ii ¢,
S AL BRI e ) & W] 5 64T, ¢-TAPL  Smac 2§
HRIER MR AP S m A R E -
A b B % 45 ( streptavidin-perosidase , SP) ¥ £ ,
A2 MOAZ AN (B8 40 o 45 60, 52 4 B (8 B 4 81
PR ; c-TAP1  Smac mRNA A1 B0 R FI 2 € I
s B 5 B 5% IV (reverse transcription-polymerase
chain reaction, RT-PCR) ¥ , §" 3 7= #y H3 Yk )5 7E 25
HZE ST WA I RRAH, LIAHOCHE P 5 B-actin 7 AH
LR 3G SR R SR B o 45 SR SR T B
Feih %, mRNA > 2 5 53 B LA o-TAPL  Smac [ I 5
JEAEBRLA B-actin FYMOGEE LR

1.4 Zeit=sb8 )W SPSS 13.0 #4751 0o
TR OB E = FRifE2E (2 ) 3R AL 21 ] )
50 BRI He R T HE S BBk IR 305 9012 41 AL
BILERED c-IAPL Smac [ & H mRNA FKEKF
FIR)AH DR A6 3 R Y T 2 AH 5 70 A s ALL A AML 2L
] A8 LR TP S SRR A ¢ K 3, KB KT « =
0. 05, L S BBk Ak 56 H 4 28 I I L3I A GE 7K
o =0.008,3 41+ P L BET A IE K TE o =
0.017,
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2.1 c-IAP1.Smac ERAEZHBILHPHIRIE 45
R 1 5R Lo BRI AR A 3 73 3k c-TIAPL F
Smac [, 32 IUAE A MUAZ AN (B0 4H A 5T ) PRA
B OB (O ORE 3 PR SR RAERIZ 20 5|
J 68.8% (22/32) .65. 6% (21/32) , #4053 B K
26.7% (8/30).23. 3% (7/30), & Kk 44y 5 K
70.0% (7/10) .70. 0% (7/10), %t B4 40 2 %] Ky
16.7% (2/12) \16.7% (2/12) ;c-IAP1 .Smac & [ 7E
W2 AL BILEHEP I RBK - B 2w T oM A
(H=19.34516. 621, P < 0. 008) Fl %} B 41 (H =
10.303,P <0.008) ;1 5 & K 4l I 22 ¢ L Ge 177
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Fig.1 Expression of c-IAP1 and Smac protein in AL group and control group( SP method, x400)

F1 AL BJLAFERA c-IAP1, Smac & B RIiAKF
Tab.1 Expression levels of c-IAP1, Smac protein in AL

group and control group

FH 1/ 1] EREIVE S 7 437 5 ] 2
21 51 n
c-1AP1 Smac c-1AP1 Smac c-1AP1 Smac
XTHRZ] 12 2 2 0 0 0 0
WizH 32 22 21 39 37 54 52
TR 30 8 7 0 0 16 5
HRMH 10 7 7 69 62 70 70

VBRI : W14 5 R AL X HELL L P <0. 008 ; 1241
HERHAE P>0.008; ZZfif2H 5 X5 B LI P >0.008; 5 & 4H 5
B2 HL 8 P <0. 008,

2.2 c¢-IAP1.Smac mRNA ZE&AE)LHPRIE
G UL 2, P A DN bR AS ER 4 3K c-IAPL | Smac
mRNA, =3 [P R 38 RAEW 2 H 70 0 69. 6%
(16/23) .65. 2% (15/23) , Z& S 2H 4y 5~ 33. 3%
(4/12) .25. 0% (3/12), %} B& 4H 43 %1 2k 10. 0%
(1/10) ,10.0% (1/10) ;c-IAP1 .Smac mRNA 7EH]GE
2H AL B ILEBEH R RIKOKT- 82 TSR (H =
7.973.5.942, P <0.017) Fixf B84 (H = 10. 132,
8.960,P <0.017 ) ; T 2% fiff 2H 5 % B4 LA 22 5+ T
FitFE L (H=2.064.1.059,P>0.017)

#£2 AL EJLE X BB c-IAP1, Smac mRNA 3k ik 7k
PR

Tab.2 Comparison of mRNA levels of c-IAP1 and Smac

between AL group and control group

a5 . BRI/ 6] LREDA P 57 5 ]

c-IAP1  Smac c-IAP1  Smac c-IAP1  Smac
XL 10 1 1 0.000 0.000 0.000 0.000
WizH 23 16 15 0.78 0.765 0.880 0.885
HRE 12 4 3 0.000 0.000 0.528 0.467

T RS WIS 205 DR At LRI BRZH LU P < 0. 017 5 22
SxFERAE P>0.017,

2.3 #iL4H ALL #1 AML £ )L 88 & c-IAP1,
Smac FRiXER  FIRIK 3, P1i2H ALL L c-
TAP1 Smac 3 [ £ ik /K ~F- 73 51| g 32.36 £ 24. 72
30.24 +24. 72, 5 T AML £ JL % 36. 42 +29. 23 |
31.46 £25.18(1 =0.631.0. 127,P >0.05) ; H 23 {4
HET T c-1AP1 Smac mRNA 2k /K52 ,16 4] ALL
LAk 0.62 £0.48 .0.55 £0.46,7 i) AML &£ )L
43R 0.73 £0.54.0.73 0. 55, ~HF LA ZE R TG
P25 (1= -0.482, -0.818,P >0.05) ,

£33 #Hig4H ALL 5 AML & JL c-IAP1,Smac F {1 mR-
NA RikKFELLE

Tab.3 Comparison of protiein and mRNA expression lev-
els of c-IAP1, Smac in ALL and AML of the newly diag-

nosed group (x xs)
A2 l% N\ IA
) EHKFE mRNA K
n c-IAP1 Smac n c-IAP1 Smac
ALL 23 32362472 30.24£24.72 16 0.62+0.48 0.55+0.46
AML 9 36.42+29.23* 31.46£25.18* 7 0.730.54*  0.73+0.55*

¥ : 5 ALL H#°P >0.05,
2.4 c-IAP1.Smac RiXKFHXME W24l AL
HBILEBEF c-TAP1 Smac 7£85 /K FEF mRNA 7K F
W IEAESE(r=0.541 .0.668,P <0.01) ,

3 hg

AL 2Lz A AR b A8 DB , R BI85
PZEIRT T 38 20 AR R S G e iR T R I e
T HAE AHER I3 LA BE IR B M 22 fiff 5 o) S
K, IR, HE— 2 0 L 9 A AL, X 4R A
RCBNGT P IRAR R E 2L T 2R A T 2 g
A E N, A5 S0 R TR LR R B E T R
FLA, PR 8 T3 2 A 3R 0K S U 67 RICR
145 28 BOA BT BT TSR
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TF 5% 2 BHATLAA PN 200 it ) T2 A 2 B R0 T 3k R A
PRI T AL P By R4 TAP G005 A& 3 A R R IR B
PUPA T P 1) — 240 M N 8 T ) 2 1, LA -
IAPL 2R WA M AT HE =", &4
BIR \Ring % Card 3 /254435, Horft BIR Z5#4380 /2 c-
TAP1 (2T i DX, A L & A6 00 0 T 1 G gk,
B 5 caspase Z54, WM S . Caspase |
AFTET A0 R IR - 3635, A SRR BT T
(AL, 76 A0 LR T 1) i sh AN o8 b R AR A, 2
AN TR AT . Smac 2 il £k AR LY
— PR TER E, TLLS 2R IAP S0 F 25 S A4 o-
IAP1 ,c-IAP2 XIAP Fil survivin 2"

ARWFFEEE R L B, c-IAPL Smac 2K FA1EY) 1241
AL FBOLEBE R IB KT TR, 4278 c-1AP]
1 Smac {5 % F A MILE AL 1 K 9% % U1 A .
LRI R B 58 =5 )5 , c-IAP1 (Smac 3K iE
KT TR, X B4 g 22 S RGeS, T
710 B K EBIL, & MR AKF-FR TR B
X AR, SR ER TSI E X,
LW c-IAP1 Smac % 15 15 T L AL {1 ik J& ot
&, /R AT LU X e-TAP1 A1 Smac 7K (1) W I >
FIWT AL (15 A2 Ak, HRBACE 3 & 2 AL J
ILE kWS fERE,

WS & BwI2 4 ALL Fil AML )L Smac , c-
TAP1 £ 11 mRNA /KOF |22 RG24 L,
UL RO AT RS AL SBULIIG RIS RITCG

c-TAPL 119 55 1 3 38 A FI) T 4t if 0k it A= 1< W
5, TATAIE 1A 200 0 1) S5 1 9 R M e A, (e ) L2
AL RAES KR, c-IAP1 fR KK E It 51k
RITEIINIIT R ") e-TAPT (55 223K 1) i Jod 240 ftd
XTHUIE 2t 25, HAE FALHDE BP0 caspase [y
TP T A o R R VR R AT LR R e-TAPL
T I 895 B P I VR AN R Rk, LLE R
caspase S 14 240 BRI T, DI 36 00 e 400 B xof Ak 27
IR 254 B OB, kD T 25, Smac FI e-IAPT &
— =S PEAVER , ¢-TAP1 52 3] Smac 17845, Smac fE
i 5 c-IAP1 11 BIR Z549)E BN 45 65, BERCG AL 1
caspase , FLHTIR AN G s 40 0 7 1k O AR . BB AT,
Smac I8 0] LAKESE TAP 72 2L S M g TAP 2
F1 KT AR, G Smac 7T D 35 1 i 0 c-
TAP1 77 AR5 B KB, AT LAE 341 Smac
FRIRF X 3k R e R 2 R T T S 36 AT 5% i 5
Smac FEH 2 5 R U5 R AE K $a i e A K L B
WE, —2E Smac (1 £E 4 S BB =5 G y2 20 X e
AR A5 B RURAE T S R, A TR B -TAPI
FNHITERIN ] B F Smac 78 11 I 19 & AE TS B
2 A TEEAER, LA c-IAPL H1 Smac Wil T4 21

R IR BVETT B 24 0 S AR i SEUE o

AL EE R LI, JLE AL B HRE
Smac 5 ¢-TIAP1 Y£%&& [ i /1 mRNA /K 524 & 1F A1
XK, 55 E WG A4y IR oh A B o-TAPL £E
mRNA FIHE KPRk B IHA—30, RS
T A I n] BB 32 3 HoA R R B TS, ATRERL c-
TAPL F3KAKF-H T i A5 5 i sani 5| &
Smac & ik () AH W 5, LAAI ] e-TAPL 3 B 3Rk,
XA T KA R R —PIRABI

5 LT AR LS RARIR ¢-IAPL (Smac 25
TILE AL &4 Rl et #2, 0F H Z 5 7E il # v
FHEFZA , (H R 7KF AT g 5 L s Im R 28
RITCK
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