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The Immunohistochemical Analysis for the Expression of Survivin,
an Inhibitor of Apoptosis Protein, in Non-small Cell Lung Cancer

Mi Hye Ko, M.D., Na Hye Myoung, M.D.!, Jae Whan Lee, M.S., Eun Mi Cho, B.A.,
Jae Seuk Park, M.D., Keun Youl Kim, M.D., and Kye Young Lee, M.D.

Department of Internal Medicine and Pathology, Dankook University Medical School, Chonan, Korea

Background : Defects in apoptotic signaling pathways play important role in tumor initiation, progression, me-
tastasis and resistance tc treatment. Several proteins which may promote tumorigenesis by inhibiting apoptosis
were identified. The survivin protein is the member of inhibitor of apoptosis protein(IAPs) family which inhibits
apoptosis. Unlike other IAPs, it is expressed in during the fetal period but not in adult differentiated tissues.
Many reports have stated that survivin is selectively expressed in many cancer cell lines and cancer tissues. We
performed immunohistochemical analysis for survivin expression in non-small cell lung cancer to get evaluate
its clinical implication.

Methods : Twenty nine surgically resected lung cancers were examined. Immunohistochemical staining were
performed by immuno-peroxidase technique using avidin-biotinylated horseradish peroxidase complex in the
formalin—fixed, paraffin-embedded tissue 4 n section. Anti-survivin polyclonal antibody was used for primary
antibody and anti-p53 monoclonal antibody was also used to analyze the correlation between survivin and p53
expression. The survivin expression scores were determined by as the sum of the stained area and intensity.

Results : Immunohistochemical analysis showed cancer specific expression of survivin in 20 of 29 cases (69.0
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% ). Western blot analysis also showed the selective survivin expression in tumor tissue. There was no correla-

tion between survivin expression and clinicopathological parameters and prognosis. We analyzed the correlation

between survivin expression and p53 expression, but found none.

Conclusion : We confirmed the tumor specific expression of survivin in non-small cell lung cancer. But this ex-

pression was not correlated with clinical parameters as well as histology, tumor stage, recurrence, and survival

rate. Also it was not statistically correlated with the expression of p53. (Tuberculosis and Respiratory Diseases

2000, 48 : 909-921)
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& HAe] ZHE ol F¢ AEFAe] Fk gt
Zojghal AR gtout MEZHe] 7} ol9q
T AEAPE, & ol¥EEAAV} 23 AEE Fa
Zhe o7e] AT FEUL Yo} ofETEAA AT
AGAA ] Fols GMFEANA &3] Ay ofE X
EAAE DNAY &4do] AV AxFy] 23 3
7t Aol FHERS HE FeAo]l Ux AEES
AAS7] ol ghe] A Ao FoF AEE T
T B 5 Qloh. E3 olXEEAIA tigt AFY, F
MEAraRe|e] @& (escaping cell death)e 9]
%/ (tumorigenesis) ¥ ol ¢he] YL 7143}
AFIH, SAETF EFH & Holdol T §-9]9
oA Aeh A st o] Holg &olstA sk
HBEHQ HIME olE T EAl Y HAE 28 ¢ A
B g g fdoll 288 HEg I HE o}
ExEA2Y OiF FUT AT R SIEZEALE ¢
Asted ehdAel Bofdle 2R edTEo] LA
Act. ol bel-2 SHATF FJolEZEA X F
e 7L Y ASFH heat shock proteing)
Hsp70, Hsp27 9 1AP 7} (inhibitor of apopto-
sis protein family) ¢} ¢Jc}.

Bel-2& ofx X EA|20 oA BidE F /M W
A 9Ed Ao o¥d B AT PZF(follicular
B cell lymphoma)e} t(14 : 18) g4 9 ¥4
oA HAFEAUTE. Bel-2& AL A3 58S
A8 gla MEel F71E(cell cycle) AFAIA ol

ZEANAE RIS Holt geizlon A2y B A
¥ Yuzw ohg}l YHFU(hematopoietic malig-
nancies)®, 89, AYPAYE, GAA°, dFL,
o S AT FHLE (overexpression) Hi= Aol B
2=k £& bel-29] zpdEo] A, WA &
A} B9 o] JHA] o} EZBEAA AERIAERTE A
EE H330E o] g2 ofXZEA|A
A7} o A9 Mzol F8F 48E & RAolEe
7Wdol AZIEA =AUk et wE@ye] RS A
YAP BN E AT bal-29] FpEdo] 1}
W ool o] sioyt H I, A, A
SolMe 238 bel-2 FHEHol g4 odF AxE
Foj@ths 237} Ut glol 2 53 7Hxje) disl
Ae ol g4dstArt e Aol

Bel-2 €b¥ o]9ldf] ol EEAlA oA Yulow
heat shock proteino] ¢lt}. Heat shock proteing
A Z (prokaryocyte) o} JEA| & (eukaryocyte)
BROA X7t 2EHE EE gdR ol
AZE 425 ik Aog ¢4 e ol
% Hsp703} Hsp27& of2i71A] olEZEAX 2=
AAE2RE AEE B33 FolETEA: B8
% 7RG Qlvke? Bage] fltk. Heat shock pro-
tein®] o} FolETBAL F4-2 P F2E
A9EgE sk Aoz geA ok Hsp70S g
oA pitdslo] gli Hsp70e] spd@o] & %
o} Bdo] glrhs ¥} glon olfiE o FH
9] gtoll A s Qlgo] EA Qi

olg|g Ol EZEAIA A THlE F FHIo B
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2 977t o]Fojz IAP rEZ o] it
Crook %'°3} Birnbaum%!"& baculoviruse)] 7+
HAE o 79" 3T olEZEAATL GAE
= Ao Fcisle baculovirus® Cydia pomo-
nella granulosis virus(CpGV)$} Orgyia pseu-
dotsugata nuclear polyhedrosis virus (OpMN-
PV)dA H&eg JAP /&g 939, ol%
2 AF7HA oAl 579 E7-55 AP homologues
7v E&(clone)HUct. o]&& NAIP, cIAPl/
HIAP2, cIAP2/HIAP1, hILP/XIAP, =gn
survivin 52.24] o|lg BEF s A¥e] of¥TEAA
g dAIshs Ao 2 AL . o5 NAIPE A9
3 OE IAP 71E7ES 8489 effector caspa-
ses¢] caspase-3, caspase-72 A AA|sl= Ao
B R % meba] oY ol TBAIA AEH
2719l & 7hg-dloll I caspaseso] xidte] oale
FAZE P T2 I ETBAAE fukels B
2E2RE B33 Aol

o]l IAP 7I5& % survivin® ot [APsob=
22 "o} AZldle & TH&S Bolth} A% A
2 E3tEl 2FolME A ddol HA Quirt 4Al
2 Aol 5ju 0 o] A FU8e Aes B
23 Yok §3] surviving #F, oA, 09
AR, A3, LEFHEE, AR TS, 9%
T iR gxFdA Sy Fo] gzt

Ag2Ae ddez 3 AF A surviving] ¢
AL Eo|z w3 W survivin $HF) olE T gL
2 A4 (apoptosis index)7} ®ZHEZHT vn
survivin Z&FA bel-22] 4¥} p539] LA
=7t wrha R aatglch B3 JARRAE dtes
& AFBAME BAE FolHQl surviving] BE ¥
survivin BETY ofEZEAA A7L HILHFR
o wotom AEET vjgdTo) vlE) SAHoE &
s vt Wektkn nuskach. aeht obaz
A g2 E oz & survivin Bo] wdd
#F A7 2= RuEA] &1 Qo &7 FAE
v 2N 2 g=A0A survivin $HE Wz 3 38t

g3z} Western blotg& o]g3te] FHgozH
surviving] #j¢t ol L¥z 1 gAH oo g
A o FAREAM Y A T dFd ATE AW
t}.

oAy o Yy
1 .43 oy

19973 1¢¥E 19984 12€7HA d=distmw &y
J Wesld viaAEddes Ag Bu &% 29
AE o sl o5& ¥ ol LN
U A BE B gstes e ZAE b 9d
Ae 4 A H2eL P8t Sxte] Y
& 57.7£10.841900 AHEXE HA 3144
T1IA7AR . e @2t 259 ozpr) 470l
o ¥yl dAe 19973 A= 4R American
Joint of Committee on Cancer (AJCC)e] TNM
Br1718S wskor] Al 1A 7] 58, IB 7] 6
3, IIA #7 14, 1B =B~ 34, WA #7] 12
g, WB ¥y 13, vyl 189 dge] 243
Z At hematoxylin & eosin G4 Slo]=g
HEsted Ay, AT Bie didey
168, Mg 118, ARAIESE 28] Hck(Table 1).

2. et =[] Western blot

AR-® anti-survivin antibody 2] Eo]4 g ¢}Eo]
A e #r] Sstd A A d@ad g =
ZRglel 2 A ¥ 2 oz Felso] BEH
o] Y= AEH2ZE o83 Western blot-g
Agstch. AHEARAE homogenizer® T3}
A B3 & lysis 84(1% SDS, 1 mM sodium
vanadate, 10mM Tris-HCL pH 7.4)2 & whole
cell lysateE 5% 3 587 4°C 14,000rpmojA]
QajEe] sl o 55 4ot Bradford assay
2 g g Z4sln 387 7HEstd ¥4 (dena-
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Table 1. Clinical charcateristics of 29 non-small
cell lung cancer cases

Age T stage
31-71 years old T1:8
mean age . 57.7+10.8 T2:9

T3:11
T4:1

Sex
M:25 N stage
F:.4 NO: 13

N1:7
N2:9

Histology
SCC: 16 Follw-up
AC: 11 3-31 months
LCC:2 16518

Recurrence

Disease stage + :14
Stagel :11 —:14
Stagell : 4
StagelllA : 12 Survival
StagelllB : 1 +:15
Stagelv . 1 —-:13

turation)X|Zl & 15% SDS-PAGE gel2 A7
Z3}d  nitrocellulosed]  Zo|(transfer) A|Zt}.
Blot-2 blocking buffer (4% milk, 1% BSA, 10
mM Tris-HCL pH 7.5, 100mM NaCl, 0.1%
Tween 20)9)A] 1X]7F vl (incubation)3F ¥ anti
-survivin polyclonal antibody (Alpha Diagnostic,
San Antonio, TX)& 4% milk, 1% BSA, 10 mM
Tris-HCL pH 7.5, 100 mM NaCl, 0.1% Tween
20 & EF3 4% mik §o 1:1000 A}
1AZEEQE Aol wjodsl 1084 33 Al¥g &
horseradish peroxidase conjugated anti-mouse
IgG 1:5000 24¥ blocking buffer2 23} &)

Bhe-g 1417 AR & A 33) AFF ¥ ECL kit
(Amersham, Arlington Heights, IL)2 73319
=

3. =% Azl W WA Ty

1) =& &2l
2} )¢} Hematoxylin-Eosin ] &gloj=& B
ato] FREL FRSA 42 g 5 Y
& H 23& 4 vpolazny A2 dUE MED
o] 23 & &Elo|= Yo &EF T W % IV
Az ANZ. olF 60°C olste] AxVIA 6083
AZAZ) & Xyleneo] 587t 33]¥ #A71A 3t 3}
A& AAA. el ¢=2& 100%, 90%,
80%, 70% 2| A= Z+ 2318 283 HA|3o &
3} A7), Endogenous peroxidase?] Z-8-2 43l
3l7] et 3% HO, $9o2 1587 AHesin
PBS (phosphate buffered saline, pH 7.4) 2 5%4
23] AHsic). viSold FgAAFE AAs] A8l
bovine blocking serum 2.2 3087t A2t}

—_

2) Hxx|Si5 M

HezA338 g4 avidin-biotinylated horserad-
ish peroxidase complex (Dako LSAB kit, Los
Angeles, CA)E ©]€-3F immuno-peroxidase '3
o2 AFgsisict. A4 28 A Az Ag=
g A olgsle] YA ] Bojee) HAFEE
AA3Yet. 1% A2 anti-survivin polyclonal
antibody (Alpha Diagnostic, San Antonio, TX)
£ olg3y 1: 2022 343 §9& 147 F¢t
kA At} o]F PBSE 587 AlFska o)A &
3083 wheA17] § thA] PBSE 587 A FH3lY.
Streptavidin-biotin complex peroxidases} 3087t
w3-A17l 3 PBSE 527 Al33la diaminobenzi-
dined} 587F vre-A)7) ¥ PBSZ 587 A3y
th. p533e] FAAFES EAs] A3l ARBE anti-
p53 monoclonal antibody (DO-7, Novocastra,
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Table 2. Profiles of survivin scores in 29 non-small cell lung cancer cases

Survivin expression

Case No Pathology Stege Area Intensity Survivin score
1 Squamous cell Ca IIA 1 1 2
2 Adeno Ca MA 4 1 5
3 Squamous cell Ca mA 1 1 2
4 Squamous cell Ca IB 1 1 2
5 Squamous cell Ca 1B 1 1 2
6 Large cell Ca WA 0 1 1
7 Squamous cell Ca B 0 1 1
8 Squamous cell Ca mB 0 1 1
9 Squamous cell Ca IB 1 1 2
10 Squamous cell Ca ImA 0 0 0
11 Squamous cell Ca mA 1 1 2
12 Squamous cell Ca 1B 1 1 2
13 Adeno Ca 1A 0 0 0
14 Squamous cell Ca 1B 2 2 4
15 Adeno Ca mA 1 1 2
16 Squamous cell Ca MmA 2 2 4
17 Squamous cell Ca mA 1 2 3
18 Squamous cell Ca IB 1 2 3
19 Squamous cell Ca 1B 3 1 4
20 Large cell Ca 1B 2 1 3
21 Adeno Ca A 0 1 1
22 Adeno Ca v 0 1 1
23 Adeno Ca mA 0 0 0
24 Adeno Ca mA 0 1 1
25 Adeno Ca 1A 3 2 5
26 Adeno Ca IA 2 1 3
27 Squamous cell Ca 1A 3 1 4
28 Adeno Ca MmA 1 1 2
29 Adeno Ca TA 4 2 6

Inc, Manhasset, NY) & o] &3 HYz233} 9
T FYg ulo g Asisyct.

4. HAXNE Hao| FY
HelzAsist g4l Survivin WE AxE thew

Zo] B35Ic). FIArIA Aok 4006l H Hojx=
52t o1& AR Fes gHE FPIE B

ol vlgo] ma} thga) Zol FEAUT0, <5%;
1, 5-25% ; 2, 25-50% ; 3, 50-75% ; 4, >75%.
Aogae] 2o webME thgt 2o] TR
thinone, 0 ; weak, 1+ ; moderate, 2+ ; strong,
3+. AF WL BARHES} ARFATE TS 0
-1 : negativity, 2-3 ! low positivity, 4-5 . inter-
mediate positivity, 6-7 : high positivity2 %33}
k.
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p53 WE ko] g pb3 wild typed mutant
typed] T2 wild type®] B¢ Aoz YoE
787t 2871 BB YA 3+9 F$E mu-
tant type© 2 BASIYT, A 0, 1+, 2+ 24
L .wild type p53.2.5 BAsl9ich.

5. EaEN S S7Az

Survivin®] ¥ oo W A, =HFH £F,
W7, AdE 5o d4F ARENT] JRBAE
chi~square test& ©}2314v}. Survivin W8T
HEE o] AEEM S Kaplan-Meier o2 >
HARYEE L AEJHE AU F 2o AEG
Zol7} =Ale] ¥l generalized Wilcoxon test
£ ol&3idct. p53 wild type?® p53 mutant

Fig. 1. Immunohistochemical staining for survivin, Tumor selective expression of survivin in
lung cancer tissue. No expression of survivin was observed in neighboring normal lung
tissues. Survivin expression was confined to the cytoplasm of tumor cells.

type7te] survivin score®] H|ili chi-square
test& o]-&-3t9 3 $A14 Azl SPSS version 7.0
& o]&-3ld Agstgen pgtol 0.05 U9kl A9
FAHoR fold Aoz iy

4 =
1. #jbE ol A2 Western blot

A Ax ez s 2R FH ZY A 23
Bz Bedo] nEHC e AAFERAL o)%
8lo] Western blot& A&3% 23} 4 s==33 v
k] HekRA oA 16.5 kDag] survivin duie]
gae BRY 4 Yol APHEY SolFesz
survivino] 2 ¥Ee B 4 A (Fig. 2). Anti-
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=
S
-
=8
o
sl

16.5 kDa

42 kDa

Jown)

survivin

ERK2

Fig. 2. Western blot for tumor specific survivin expression in lung cancer tissue. Fresh normal
lung (Lane 1) and lung cancer (Lane 2) tissues were analyzed on the 15% SDS PAGE
gel. Anti survivin polyclonal antibody(Alpha Diagnostic, San Antonio, Tx) was used to
detect survivin protein. Molecular weight standards are indicated on the left. Lung can-
cer tissue shows survivin protein (16.k kDa) expression. No survivin expression was ob-

served in normal lung tissue.

ERK2 anti body& o] 83t} reprobing go=s
ARHAANEY G E F 27 BF A T oy
o] AME U % BT

2. d|2MZool A survivine] HAZZIS|SH gt
B N YA x|Eefo| Y

A2 38} g4 Al 293 F 2020(69.0%)
olA ¢HE Bo]F surviving] LEL #FE 5 ¢
ek, SMIEA anti-survivin antibody &} HA4&
A XA #FEJ o FHe] FINEES B
3] FEEJCH(Fig. 1). A% ¥ HA| ¥ (alveo-
lar macrophage )9} 7|%=| JujM e v] Ho)H
Q survivin g4o] HZEHYE 2} oA survivin
A EE vwd dYsa A Ee] MEHRE
236 A] GA%2lch. Survivin scorel 0A-YA] 6
A7 #EEem F 298 F negativity(0-1
) 949, low positivity(2-37) 139, intermedi-

ate positivity(4-5%) 67, high positivity(6-7%)
190]%]c}.

Surviving] 4¥3 o8 444 Ax €L WHigry
BFele] #7(Table 3)& £43] R 4 3o
Ay} survivin FETY] AT 604 o<l
7 604 Tl 9] survivin 8L FAZHo=
$9J&t zto)7h AATH(p=0.1006). =&|3tF F-Foj
M Hgadueh, Ag, AdAIEY 7o) survivin %
o] zloj= Bolx] RYrH(p=0.2818). ¢} T-H
7)(p=0.427), B Ao|F=(p=0.133) L F%
o] W718F (p=0.106)°] @& survivin®] Y=
Sol% Aol7t Ptk B EFe] AVHTAE §
9%} z}o]E H.olx] et (p=0.094).

3. Survivin &&in} MEggelol FH|

Kaplan-Meier§-& ©]43lo] survivin 2873} o]
@ Fe] FANEES FEn JEFAE 1Y
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Table 3. The correlation of survivin expression
with clinicopathological parmeters in
non-small cell lung cancer

Cases Survivin(-+) p-value

Age(year)
<60 16 9
=60 13 11 0.1006
Histology
SCC 16 13
AC 11 6
LCC 2 1 0.2818
T stage
T1 8 5
T2 9 7
T3 11 8
T4 1 0 0.427
N stage
NO 13 11
N1 7 5
N2 9 4 0.133
Disease stage
I 11 10
II 4 3
A 12 7
mB 0
I\'} 1 0 0.1065
Recurrence
+ 14 8
- 14 12 0.094

SCC : suamous cell carcinoma

AC : adenocarcinoma

LCC : large cell carcinoma

Survivin(+) : the number of survivin positive
cases

(Fig. 3). =¥ 5 #7te) A&¢59] vinE= genera-
lized Wilcoxon test2 3= survivin @833}
T AEE L BAHLE 9’ Aolrt gl
th{(p=0.080).

4. Survivin 4ol pb3 dElntel i

ol xEAlAd] 293 HEE = p53Fe] FAA
& B8] 98kl 2+ 29994 anti-p53 mono-
clonal antibody & o}4-8F W ejzz2|8l8t 48 A3
8t survivin LEAE} Hlasiglth. AR}
o] B FHoz INE FPNEFEH vjg
¥} gae) Fxo wtg g Fustd 01FE 23
7HA= p53 wild type Fo8 BRI AU S B
ol 31 oJA& mutant type T2 o] survi-
vin score& Blwal¥lt}t. 1 23 p53 wild type T
3} mutant type T AlololA survivin #HE 49
g 2ol g Holx| gdth(Fig. 4).

o #

B dgeld v EdgelN HEzZ e )
Western blot £4& 0]83}9 survivino] HYAE
o Agjze g WS ANt BYRAST} o
A} 2 293 = 203(69.0% )04 LME] A
gA¢l survivin 8L & 4= givh. Ad=A38
Ao Survivin ¥ A== Lu 5%3 Kawasaki
5-%o] BES i o] F3AnH Alof 400u]0]
A Holm 5FH og AR ¥z g4
ZHNE A9 vl &R AP e] ZFrd OE He
& sl B3 surviving] TEe] #xte]
a8, =28y BF, oo ¥, d5 del /57,
ko) A K5 59 o8 43 ARERe BEL
glen survivin U3 §5e fxlo] PYEEAT
8918 2to)7t Q1. EE pb3 wild typeZ# mu-
tant type@ollAle] survivin A48 Bag A o
7] 33 94 itk

Kawasaki 5%& €3 FA48 93¢ 2394
wozastt G4E Al survivino] thRA)
¥o Hojxor ddYE FHEUL surviving] %
BF9) olRTEAA AF7L HERZEY Wrkn B
I 3 survivin@ @8l A bel-2 E¥ol 71y
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0.9

0.8

Positive case (n=20)

Negative case (n=9)

Survival rate

0.2 i i

o1 0 > 10

Months after Surgery

20 25 30

Fig. 3. Kaplan-Meier curves for overall survival rates of patients with NSCLC categorized ac-
cording to survivin expression. No statistical significance was noted between two groups

(p=0.080).

Aok Busiit. T3 ol T EA|A 7L we
Tol BAHo R fofsid AEEo] Ysttha st}
Survivin 87y} vdETe) A2LE vasigs
H survivin FEF) A A2 fel4L gldovt(p
=0.103) vptEFo vl AEgo] Wkthn B st
ML survivino] oJ3F olE T EA| 20l oy}
oo} #o] loka %k Lu T2 gelA
SAE E-o]AQ] survivin W8 9 survivine] 23
o] p53, bel-2¢] WE Aol glew survivin
HETNAM  olEZEAX AF7E FAE HY
survivinel] ojsj] QAo olxmEA AT} AH S
Hustgrt. £ d3oM Kawasaki 53 29
survivin®] Wde] #g5o) BHF e FAspgAw
o] A ABEF] 484 FUT 5 gldy A
< tAgAE] 29¥ 2 BRIV} Ften 347)
ZH(3-31749) 0] FRIA R3] dEo2 BEy

GF Eu FHWFo] og Aow YL

IAP (Inhibitors of apoptosis protein) 7}1&3&
19933 A& 27d o|F olgo] o8] /o o}z =
EAX REEHZNE AEE BIE oY ojxx
BER2:0] JAI7} ¢ke] Ao 383 48 3= F
o] deAHA old] tig B& A7) olFoA gl
AE7HA wpol&, A% (nematode), o|2E, %
e, # (murine), 2], B T} LAFo} Al
IAPs7} Bt At IAP& 724 80719) olu]ako,
2 o|Foix BIR(Baculoviral Inhibitor of apopto-
sis Repaet) domainy} carboxy @¢re] Ring zinc~
finger'"& 7HA3 Ut} IAP 71E2& 8439
caspase 39} caspase 72 AAF JAZ= Aoy ¥
S HTIO2, E3} pro-caspase 99 FA3E A
th= Ax AT caspase 13} caspase 2& 744
Aoz AdATE FAR 47 Uk £3 IAP7IS
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7 07 P=0.389
E ®
§)
5 . ® O
) h [
§ 4
[} y ® O
£ 3
§ ) . ® O
3
99 | - ® o
. [ )
0 o
Wild type
(n=15)

p53 expression

Mutant type
(n=14)

Fig. 4. The survivin expression was not statistically correlated with the expression of p53.(Chi-
square test was used to analyze the correlation between survivin expression and p53 sta-

tus.)

Fo] caspase’} obd ThE 7|13 & B3 ol TEA A
g dAdite Aol xuelelAl ¥EAL* baculo-
viruse} Algte] [AP7} x3ulele] olEZTEAA £5
Sl s} A% vkt Aol €9A Aok B d
FEoH 85 B9 AP 7}570| caspases] oA
7} old T} 8 2 -0 2 ol XX BAIAE JA|F = AL
F2 NF-«Be} #Ro] e Aoz deix ok
IAP 71&#& TNF-@, Fas gi7t=, A1zl 94
(growth factor withdrawal), cytochrome ¢,
etoposide, cisplatin, taxol% of# &7/ M4,
WALA 2A}F, UV radiation 59] o8] 71X R=HE4)
o8 dolvke olEILBEAAE AT bel-2 Y
o ojg ofEZEAL AVRARY 1o} O ol
Q& caspaseE A3 Z bel-2 Hod © 2L W
Sl SIEZEA2E ARAT

IAP 71533 survivin® 743 #20] BA=ge
o WA7kA 229 1AP H&2E 714 20t Ak,

2 IAP 71E¥3: €8 ¢¢ BIR
domainE zt31 9191 carboxy B&9 ring zinc-
finger7} BZF3}t}. Al}e] survivin 432 FY=
17q250]™ 1427R¢} ojujrato g o]Fo|4 U3 16.
5 kd9] B2xEe 7 QrHe. Surviving glo} A
Z1eE B $EEE Holt A% A3 B3E =
A A wdo] A gka o7 FH X
ZF(cancer cell line) o4} S& == Ao] YEAHA
Z43& W) AFEt HY, a3, 9, L,
APAS, A, ARMESF, 1EsiE HZF
(high grade lymphoma) 9] oj2] ¢ZZ M Ed
g o] WO

Surviving] ] Fa gL oA WA el
e o] BRsht AF7HA ¥R HiEe
surviving IL-3 2J&Ad] A= AT BAIEJA IL
-3 A 93 o}lEZEA|A, NIH3IT3 M
taxole] &3t ol =EAlA, 293 AEJA Fas,

Survivin<
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Bax, etoposided] &J3} o}xZEAAZHE HEE=
Aol &2lA AT %, Survivin antisenseE o] &3}
H olEZEAIAV} FURSI M9 FAE dAsh=
Aol g A

A7 EFE ZAANM® Az 518 GHSAY
& A 3-4 ¥71e] 60% A survivin WL B
th 9 2 WALNAME survivin®] HEE BRYO
B survivin FETOA OlETEAA R47} AAE
QL bel-2 FEAE FAo] AUt FFRPZF o
2 Az G4 A7 surviving] GEF
A @] Ao} EQtom SlETEAA AR 74T
o &t

HAEE 8 vl & 3 F 298 ARE A
EE ¥& IANIEE Rola glov], ddty Xgu
e AdE Estn 53 AEEE 2 HFEA
%3 e AAolch. wlAMEH Y] He obHAA
A Fete] M Wgolgln & F oy A
© 34 olv] m W7z Wgsle A9t 70-80% &
AABAL Qv 2R A gl BrFsd A9 HARK
A8 9 Y ARE sht AL o BFsio
Boh a3 A2e Aaie] Ade] Ao A%
ot} Surviving A EelE SEER] Ga oAl
oyt Boldog wHEHmE o2 survivino] o}
TIEANLE gAISls F2E AY Aushs 7He
AR GAx] FHAAE EE g g ¥
$5 F7HIA Hg A8d 9 U A9 Jwe
i EE ¢ Q1E Ao AlEEn.

2 o

ATl | F 2 ol DEALE A G AE
3 Aol Zr1Ea ik, o] 3 IAP(inhibitor of
apoptosis protein) 7}72] 49! surviving B
o} Al7jol= e WHEE Holxgk AF 4 £33}
g 2AXE A F¥e] HA ¢ A E uE
o] H¥ 11 W¥o] Frishke o] KuHL it of
¢ 2 ALE ez g AT surviving] B

Yol ol X T EAIA A)529] Zhae} Afo] glom i
StollA survivin®] zpddoe] L o Fel Aol
Aok B3gh vk glov) ¥ B At /g 4
Foln, g dAeE 3 d7Ede ofF BuH
2 gfar ek ol &F oz HAE viaMEAd
Walzz 2998 AMC R survivind] i WHER
Hsiatd ATE Agste] surviving] FF501H &
2 YA ool digh £4& Aldsigict

gb o ERE 2999 Bl 2] E2TR
2AzAS A ZojgE 4um HHoE Het A
AzA3st gAag Agsigct. AR anti-
survivin polyclonal antibody & ©]-8-8}d1, o}¥ 3%
EAAG) 8% I8E sk pb3Fhe] FUAEE Y
&}7] 918ted anti-p53 monoclonal antibody & ©]&
g Wz sE g e At ¥ A
B PG wAn 94 Ao o2t st
g ¥ AR Aez BAs. ARE anti-
survivin antibody g} E0]4 2 450|3 4dS &
Q1817 S48t HPF-2iot F¥ HA A2 EelH
o] REgo] e AMTEZZA gudg &3
o] Western blot& Al3fslqict. ztzte] 9= A8
E3} survivin S83te] 9#AlL chi-square test&
olgsted u|sdtelil Kaplan-Meier Wiog A&
AL doler o] & wzte] AEFe FAH &
A& generalized Wilcoxon test2 3}t

Z 1} agzFst g48 AR 294 F 204
(69.0% )4 FAHE Eo]F survivine] EHo| ¥
ZFYdck HAYG =F3 G H 2oz AT
Western blot 2.2 ¢+E0]4 survivin®} 48& &9l
Bck. 22 surviving] EE oo wWE A,
2594 B8, 9, ALe SHe foP Rolrt
giglor] AE THME FAH 4L flid.
p53 287} survivin B8 AxeE SAF FAE
AT & gk

Z 2 A9zxssty #£47 Western blotg o
fato] Bl EH YA surviving] o §olF Td
2 FAF 5 YYAT surviving] FFAES} 27
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87 £F, W), ALE, 42E 5 IINESHe
5A4 folde VY 4 gglonl ps3 Y
fele geael gigle.
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