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  Objective : The inhibitor of apoptosis proteins (IAPs) constitutes a family of highly conserved apoptosis suppressor
proteins that were originally identified in baculoviruses. Although IAP homologs have recently been demonstrated to 
suppress apoptosis in mammalian cells, their expression and role in human gynecologic cancers are unknown. In this study
auther used ovarian and cervical cancer tissues to examine the role of IAP in the regulation of apoptosis in cervical and
ovarian cancers compared with normal tissues. 
  Methods : Fresh tissues were retrieved from 10 cases each with ovarian cancers, cervical cancers and 4 normal ovarian
tissues, 6 benign ovarian tumors, and 10 normal cervical tissues. Expression of mRNA was determined by RT-PCR. 
Western blot analysis was also used for asseessment of protein expression.
  Results : The overexpression of c-IAP1,2 was identified in ovarian cancers compare with normal ovaries. All cases 
of cervical cancer tissues were negative and normal cervical tissues were positive for c-IAP1,2 by RT-PCR assay. Using
Western blot analysis, the overexpression of c-IAP1,2 was observed in ovarian cancer tissues compared with normal 
ovarian tissues and overexpression of c-IAP1 in normal cervical tissues. However differences were not observed with 
expression of c-IAP2 in cervical cancer tissues. On immunohistochemical results, the expression of c-IAP1,2 was observed
in ovarian cancer tissues, normal corpus luteum, and normal cervical tissues, whereas c-IAP1 was not shown in cervical
cancer tissues. There was no correlation in c-IAP2 expression between cervical cancer and normal cervical tissues.
  Conclusion : These results suggest that c-IAP1,2 are important elements in growth of ovarian cancers, whereas c-IAP1
may play role of down regulation to cervical carcinogenesis.
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Trireagent (Sigma, Inc.,USA) total RNA
mRNA . 

100 mg trireagent 2 mL homogenizer
15,000 rpm 3

3.5 cm petri dish 1 mL trireagent
3-4 , 2 mL 

0.2 mL chloroform 15 4
15
2-propanol -70 2 . 
12,000 rpm 4 15 RNA 

75% cold ethanol Speedvac 
concentrator (Savant Co, USA) 5

diethyl pyrocarbonate (DEPC) 
100 µL UV spectrophotometer

-70 .
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Ovarian
cancer

(N = 10)

Cervical
cancer

(N = 10)

Normal and benign
ovarian cyst   
  (N = 10)

Normal
cervix

(N = 10)

Mean age (range) 55.4 (37-65) 49.3 (41-59) 42.3 (29-51) 47.5 (39-52)

Histology
Serous cystadenocarcinoma 
Mucinous cystadenocarcinoma
Endometrioid carcinoma   
Immature teratoma   

5
2
1
2

Endometriotic cyst  
Mucinous cystadenoma

2
2

Squamous cell carcinoma
Adenocarcinoma 
Small cell carcinoma

8
1
1

Normal ovary 6

Normal cervix 10

Stage (FIGO )
1
1
8

8
2

 FIGO; International Federation of Gynecology and Obstetrics.

cDNA RNA 2 µg oligo dT (16 mer)
40 µL  (reverse 

transcription) . 
RNA 2 µg, 5 mM MgCl2, 50 mM KCl, 10 mM Tris-HCl 
(pH 8.3), 1 mM dATP, 1 mM dTTP, 1 mM dCTP, 1 mM 
dGTP, 1 U/µL RNase inhibitor (Perkin-Elmer Co.), 2.5 
U/µL MuLV reverse transcriptase (Perkin-Elmer Co.), 2.5 
µM oligo d (T)16 , 42 1 , 99 5 , 
5 5 . PCR 10X reaction buffer (15 
mM MgCl2, 100 mM Tris-HCl pH 8.3, 500 mM KCl) 5 
µL 10 mM dATP, dTTP, dCTP, dGTP 1 µL , 

30 µM c-IAP1,2 sense (5’ CCGGAAGAATAGAA 
TGGCAC-3) antisense primer (5’-ACAGCTTCAGC 
TTCTTGCAG-3’) 1 µL mixture 1 µL

cDNA reaction mixture 2.5 unit Taq 
polymerase (Perkin-Elmer Co.) 50 
µL 30 µL mineral oil

DNA thermal cycler (Perkin-Elmer Co.)
PCR . PCR 10 µL 1% 
agarose gel .
 

lysis buffer (10 mM Tris-Cl (pH 
7.4), 5 mM EDTA (pH 8.0), 130 mM NaCl, 1% TritonX- 
100), 0.2 M phenyl-methyl-sulfonyl fluoride, proteinase 
inhibitor cocktail 30

Biorad protein assay kit (Bio- Rad, 
USA) . SDS- 
PAGE nitrocellulose paper (Immobilon, 
Milipore Co., USA) . 

Blotto (5% skim dry milk in TBS-T buffer)
cold chamber 12 . Blotto

( ) 2
TBS-T buffer ( ) 1

. TBS-T buffer
ECL (Amersham Lifescience, USA) .
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c-IAP1,2 4 µM 
60

1 xylene
. peroxidase

30% 9:1
15 PBS (phosphate buffered 

saline, pH 7.2) . 
1% 

zinc sulfate microwave 
15 . 20

30 normal horse serum (Vector Laboratories, USA)
c-IAP1,2 (Santa Cruz 

Biotechnology, USA) 1:10 2
37 . PBS peroxidase- 
conjugated streptovidin (Dako, USA) 1:500 37
15 PBS DAB (3, 3’- 
diaminobenzidine tetrahydrochloride) 10-20

Mayer’s hematoxylin
. 

c-IAP1,2 

. 100
400

10% 
.

c-IAP1 mRNA
8

(Fig. 1a), c-IAP2 7
(Fig. 1b). c-IAP1

(Fig. 2a), c-IAP2
(Fig. 2b). Westen-blot

c-IAP1 
(Fig. 3a), 

c-IAP2 RNA
(Fig. 3b). c-IAP1 

(Fig. 4a), c-IAP2 
RT-PCR

(Fig. 
4b). 
c-IAP1
(Fig. 5a), 

(Fig. 5b). c-IAP2 
(Fig. 5c), 

(Fig. 5d). c-IAP1 

(Fig. 5e), 

(Fig. 5f). c-IAP2
.



- 25 -



- 26 -

.2 , 

.12 

. 

, 
.13 IAPs

. IAP 5
NAIP (neuronal apoptosis inhibitory protein), Hiap-1 

(Human IAP-1, c-IAP2), Hiap- 2(Human IAP-2, c-IAP1), 
Xiap (X-linked IAP), survivin .9,14,15 
IAP

death protease caspase 
family

. Xiap, Hiap-1,2 caspase-3, caspase-7

.16 Hiap-1,2 TNF 
TNF .14 

survivin
. , , 



- 27 -

, , , 

.17 IAPs cIAP1,2

.

mRNA c-IAP1
, 

. 
IAP

. 
Western blot c-IAP1 

RT-PCR
. c-IAP2 

RNA
, 

. c-IAP1,2

. 
IAP

.18 

.19,20 
c-IAP1

. 
c-IAP1 IAP

, IAP

.21 

70%
66% . 

RNA

. 

. 
c-IAP1,2

, 
. 

. c-IAP1

, c-IAP2

. c-IAP1

. c-IAP1
, 

c-IAP

hypermethylation
22 

. c-IAP1,2

, 
IAP Xiap

.23

c-IAP1,2

c-IAP1
. c-IAP1

. 
c-IAP1, 

2 , 
c-IAP1

. 
. 

.



- 28 -



- 29 -

 baculoviruses (inhibitor of apoptosis proteins;IAPs)

. 
IAPs . 

 10 10 , 10 , 
10 . c-IAP1,2 mRNA RT-PCR RNA

Western blot . 
 c-IAP1,2 , 
c-IAP1,2 . RNA Western blot
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