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= Abstract =
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, Dank ook University Medical School, Chonan, Korea

Background : Defects in apoptotic signaling pathways play important role in tumor initiation, progression, me-
tastasis and resistance to 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. Immunchistochemical staining were
performed by immuno-peroxidase technique using avidin-biotinylated horseradish peroxidase complex in the
formalin-fixed, paraffin-embedded tissue 4.m 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

Address for correspondence :

Kye Young Lee, MD.&Ph.D.

Division of Pulmonary Medicine, Dankook University Medical Center

16-5 Anseo-dong, Chonan, Choongnam, 330-715, Korea

Phone : 0417-550-3916 Fax : 0417-556-3256 E-mail ; kyleemd@anseo.dankook.ackr

- 909 —



— M. H. Ko, et al —

9%). 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 : 809-921)
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o} Aol ZjAL o Bt MEFA9 Fvldl ¥
Rolgta MPHolA ot AEZ2e F7} olgd
T A¥ANE, & olxTEANATL F8% TS 3
2= 9ol T FEUL Q. olETEAA JFE
AGAA ] Aol GAEANA &3] LAY ofEZL
EAlAE DNAQ] &4o] AU MEF7] 239 3
g7t glo] tE el Y rHedol Us NTEES
A7 ol gte] WA Aol 83 4L T
i B 4 Q). =3 ol ¥ X EAXA] i AY, F
N FAL2RE 2] @2 (escaping cell death)& ¢+
A (tumorigenesis) ¥ opujz} qto] WY& &3}
A7, GAE7L GFH SollA Aohgol thE F49]
zAdA AA sl o] Holg foldhAl slaL
NBAQ AGME ofEx e A IXE &8 ¢ A
2o g WA ol FoF S8 Pt H2 of
ETEA 2] e B GFE olEIBEAXAE o
A5l ghito] Fojdhz HE QAP EC] WA
Atk 0|59 bel-2 AT FPOIETEA A &
A2 7IX3 Y= AET heat shock proteingl
Hsp70, Hsp27 2 IAP 7}5-2 (inhibitor of apepto-
sis protein family) o] it}

Bel-2 o}l¥tEA A oA 9 EE F P R
A W Aoz o¥xA B A% fd=F(follicular
B cell lymphoma)¢] t(14 : 18) |4 A% ¥4
oA WA, Bel-2& AL AT 58
A3 gl AEe) F71&(cell cycle) FFAIA otE

ZEAAE JAHs Aol geiF o A2 B A
¥ YuF8 ohg}l ¥HF Y (hematopoietic malig-
nancies)®, 33, APAYLS, T4L°, AL, o
ot 2o M= P (overexpression) = Fo] ¥
2EU}. E=3F bel-29) 2pTEo] AA], HAM] =
A} 5o o] 71A] ol XX EAIA AFAAEZTH Al
¥F B3t Aol oz ofxLEA|AY]
A7} & B Ao F8F JTE ¥ Aol
7Hdol AIEA =Tk ey wEyel gy A
PAH B M= G ZeA S bel-29] o]
B qfe} Bdo] dsjoyt R, iy, e
SolMe 23)8] bel-2 IpEdo] %4 dF Az
ke A7l vt lol 2 43 s i
A obd §asix}t 9 AAoltt.

Bcl-2 @9 oj9jd] o}ETEAA A djog
heat shock proteino] it}. Heat shock protein
A3} 4 X (prokaryocyte) ot I 8A| E (eukaryocyte)
2R £x7} Eptd FAEs dAR olge
AXE d2RE B3 2o 28A Qe ol
Z Hsp703} Hsp27& oE7}A] olX X EA|A 2}F
QAEZRE ATE BRI YolETEAL G
T 7R3 Qicke? Bargoel k. Heat shock pro-
teing] o] YolE X EAL Q-2 LYo F oY
AL sk Aeg ¥@iA k. Hsp702 f4et
A IhgEse] 9ln Hsp709] apddo] & oF
o} Bdo| ke B} o oo o F7
o] oA EEE ol 2eA U

o2}t olE T EAA oA GHiE F I LdH
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o] W& AF7} o]FojF IAP sEgo] ot
Crook %'°%} Birnbaum%'’& baculoviruso)] 74
HAE 9 ZEE SFHEY X TEAAT] A5
© o] A3}l baculovirusF Cydia pomo-
nella granulosis virus(CpGV)$} Orgyia pseu-
dotsugata nuclear polyhedrosis virus (OpMN-
PV)dlX XNgoz IAP 71538 293t} o)
2 AR X 79 E4FE IAP homologues
7t E€&(clone)=3ct. ©]&& NAIP, cIAP1/
HIAP2, cIAP2/HIAP1, hILP/XIAP, sgm
survivin $O.2A ol§ BFE ¥ olETEA|A
g AdAzh= oz AT o] NAIPE A9
& o IAP 715382 #4319 effector caspa-
ses?] caspase-3, caspase-7& 4 <AI3= AHo
2 HOFHJT2 mEtr o] ofETEA|A AN
2A1¢] ¥ 7Heulll = caspasese] Ahgo] <fsia]
HHEE PAAY O olETEAAF S B
AE2HE BE3= Ao}

old IAP 7}&F % survivin® th& IAPso}=
B "ol Al7ldle & g¥EE Hojoh} 4% A
2 #3E 2FoAME A wde] Hx) iz} o)
X2 ¥@o] HE I w¥o] th F/lhe Hew B
A5 9lck. B3 surviving g}, oiAst, Sk,
A, AL, LTFYEE, VAR, 9o
T ] ¢RI EHEER Ro| wrE A

AAzAE oz & IFHIA surviving] g
A Fold ¥ U survivin YUTY ol¥IEA
2 Z|4=(apoptosis index)7} et dn
survivin W¥FA bel-29] w¥#3 p539) w¥A
=7 #rn Bausidch £3 gagzAe gigos
o AT HME FAE HolHQl surviving] WY P
survivin YT olEXEAIA 2|47} uhtYEy
o Wgton] YEEE vRYP2 vs EA Mo &
A= gout Bektkn Bngtch. 2y olyr}
A AE=HE e & survivin @] W)
#Y d7FEIE BuEA] g1 glolM 43 A4E
Bl A Esr2 oA survivin B8 & Hoizzsle}

H47 Western blotg o83l BEAFoax
survivin®] HQF Soj3 @9 1 U4 oo g
I A FAxzA Y JhA] Tl tigh A7 Algyely
o},

STy W Wy
T AE oy

1997 14955 19983 1294712 93uistm wg
o st vaMEsigte s AG wn 49 29
& didez syt o5 £4 ojdd Yyoux=m
U AR RS @A) gston Sae 24 Wyl
Ale A9 A2ee AY3Ach Vo) Yrawy
€ 57.7+10.8M%on] AYREE HA 31404
IR GE G} 259 o7} 4ol
o 97 d3e 19979 A2 /48" American
Joint of Committee on Cancer (AJCC)e] TNM
717188 93tes A 1A 7| 58], IB W] 6
g, ITA W7 18, UB #7] 33, WA ¥7] 12
3, MB ¥W7] 13, V7] 1:%ch wigke) =28
7 23 hematoxylin & eosin ¥4 &alo)=g
V53t 23U AT BH= HyAyy
163, 4t 118, AdMES 28 Ach(Table 1).

2. o2t Z=3|2] Western blot

AMg-¥ anti-survivin antibodye] Bo]4 8l ¢tEo]
3 YEE 83 SlEe] A A Pad) w2
ZR9et 29 F4 5] 23] 29z Balgo] nEy
o] gl AMEA=2E o]t Western blotg
At 445222 & homogenizers FUsh
A EA# F lysis £9(1% SDS, 1 mM sodium
vanadate, 10mM Tris-HCL pH 7.4)22 whole
cell lysate@ ¥53 ¥ 5837 4°C 14,000rpmoiA]
UHEE 3l @9 #22 At Bradford assay
2 SYFEE A3l 387 7138t WA (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 16.5%8

Recurrence

Disease stage +:14
StageI : 11 — .14
Stagell @ 4
StagelllA : 12 Survival
StagellB : 1 + 115
StageV : 1 — .13

turation) 171 & 15% SDS-PAGE gel2 A71g
=3}ed  nitrocellulosel] Ao (transfer) A7}
Blot& blocking buffer (4% milk, 1% BSA, 10
mM Tris-HCL pH 7.5, 100mM NaCl, 0.1%
Tween 2064 1]z} vk (incubation) ¥ ¥ 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 52 ¥ &3 4% milk 4o 1: 1000 43t
1A17HESH Ao wiokslm 1084 33 AA% ¥
horseradish peroxidase conjugated anti-mouse
IgG 1:5000 8A¥ blocking buffer 2 23} )

Hhe-g 1A]7E AR F 94] 33 AAF ¥ ECL kit
(Amersham, Arlington Heights, IL) 2 A3
=%

3. =& H2| W HAZAHE SY

1) =3 22

7+ oj¢] Hematoxylin-Eosin @4 &glo|=g =
sty 2N TS} 2R a8 gt 5L A9
& 5 22& 4 vlojazvy FA2 dEE WEL,
o] 27 ¢ galole Yol LF 3T T FL 37
Az AA. olF 60°C olste] A=A 6087
AzAZ % Xylened] 587+ 3814 A71A st 7
e AASGS. Rl gL 100%, 90%,
80%, 70% &} X2 2z 234 283 A3l I+
3} Alzlth. Endogenous peroxidase] #8-& uhaj
s7] 98t 3% H,0, §do2 1587 Hst
PBS (phosphate buffered saline, pH 7.4) 2 524
23] AMagTt. WSl YA AR A4
bovine blocking serum .2 30£7t H]3tdt.

2) oi=z|sia) 4

w2258 g4& avidin-biotinylated horserad-
ish peroxidase complex (Dako LSAB kit, Los
Angeles, CA)& ©]4% immuno-peroxidase iy
oz AP VM $2E A Az g
g HA olgste gAY Folxs} APFEd
AXRsgc}. 13 42 anti-survivin polyclonal
antibody (Alpha Diagnostic, San Antonio, ™)
2 olg3lgT 1: 2002 MY S48 1A% T
vhg AR o|F PBSZ 583 A Asl1 o|x A&
3087 ¥h-A)71 5| oAl PBS2 587 AlH3
Streptavidin-biotin complex peroxidases} 3083t
wleAl7) £ PBSZ 5%7F A¥3ka diaminobenzi-
dine?t 5%7 weAl7) ¥ PBS2 587 AA3HA
th. p537e] BAANEL A H8 APE 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 MA 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 mA 0 0 0
11 Squamous cell Ca WA 1 1 2
12 Squamous cell Ca IB 1 1 2
13 Adeno Ca 1A 0 0 0
14 Squamous cell Ca IB 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 1B 1 2 3
19 Squamous cell Ca 1B 3 1 4
20 Large cell Ca B 2 1 3
21 Adeno Ca mA 0 1 1
22 Adeno Ca ' 0 1 1
23 Adeno Ca MmA 0 0 0
24 Adeno Ca mA 0 1 1
25 Aderno Ca 1A 3 2 5
26 Adeno Ca IA 2 1 3
27 Squamous cell Ca IA 3 1 4
28 Adeno Ca mA 1 1 2
29 AdenoCa IA 4 2 6

Inc, Manhasset, NY) & o8& W9z g4 Ao} v gl me} ohga) o] TR0, <5%;

E FU8 oz Ay 1, 5-25% ; 2, 25-50% ; 3, 50-75% ; 4, >75%.
gAY o metdEe oes go] PRIy
4. HxE|opet uio] EHY t:none, 0 ; weak, 1+ ; moderate, 2+ ; strong,
3+. HF VAL WHPS AEASE PUEY 0
B2 9H9| Survivin B I== g} -1 : negativity, 2-3 : low positivity, 4-5 : inter-

2ol BAAC. FeHnA Aok 400ulolH Aoz mediate positivity, 6-7 : high positivity 2 @43}
STH ol¥g ZAkele dAHo2 dME FYMX © Pl
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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.

p53 0¥ A% & p53 wild typed} mutant
typed] FE-L wild types] A¢ Z¥HoE Yos
A97} =B7) wid ZFE 3+ 9 F9E mu-
tant typeo.2 WAsIE, U= 0, 1+, 2+ Ld
= wild type p532.8 HA3AT).

5. ZizEM o BAX2]

Survivine] 3 o] wg 9%, =AY &7,
7], AR 59 9431 ARxENTe FHFAE
chi-square testZ ©]4-3}%t}. Survivin YdTT
Bl @ 27ke] AERAL Kaplan-Meier o2 ¥
APEE L AETAE AU F IS AERTS
z}ol7} 9hE=x]e] BlaE generalized Wilcoxon test
& o]g3lydr}. p53 wild typed® p53 mutant

type@7te] survivin score®] Ui chi-square
test& ol4-3}A3L §A1H Azl SPSS version 7.0
& ol g3l Algstiem ptol 0.05 w|vtel 3-8
AR @ Foz NFEHUT.

g4 7

1. sjel==lofjA{e] Western blot

AH A P30 MY 2FR9 e} FH G A 234
noz 2ol BEHY e AITHZRAE o%
&) Western blot& A% Az 344 slzZs v
@aled sk oA 16.5 kDa2g] survivin @¥e]
1P Y F Yo sHIARA Fojxoz
survivine] 2@ ge € 4+ du(Fig. 2). Anti-
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=
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16.5 kDa

42 kDa

Journ)

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& ©]83} reprobing 3oz
oAz} HLAE T 27 nRo)M Fako] gy
o] ARS-E 3-8 B4 3.

2. viaMiEofelol M surviving] HZXBI8E @
B3 YNH x|Eetel By

Az Gy AP 293 2 20#(69.0%)
oA QAE Ho)A surviving] LHEL BAY 4 Q)
Ak M EA anti-survivin antibody 2] @&
AEFqAN gE=Een FHe] AYNEEN By
3 FEEUACH(Fig. 1). 9% #E M X (alveo-
lar macrophage) ¢} 7@ A4MARA v] Bo|H
Q) survivin g4o] AU Z o)A survivin
HYAEE vay gL YA X MEAdg
FHEA FGA5ACE. Survivin score= 0 A 6
A7A BEEHUeD 3 298 F negativity(0-1
) 949, low positivity(2-33) 1349, intermedi-

ate positivity(4-57% ) 6, high positivity(6-73)
10|31t}

Survivine] ¢@% o Y43 Ax 2 Pejsty
H-7ote] A (Table 3)& 48] B9 94 xte
AP} survivin F#Hze] BAlME 604 o)l
T3 604 vl ¢ survivin FHE EAFo s
FeJ 2olrt IATH(p=0.1006). 228t B
M= BT, 49, AdAEY 7k survivin 2
9| zlol Molx] YgItH(p=0.2818). ¢te] T-4
7)(p=0.427), Y Ho| W= (p=0.133) R F}
9 ‘%7]5%(p=0.106)°ﬂ & survivine] W¥EE
#oF 2tol7} YTk EF T4 ALEFFAE &
A% ztolg Holx) BRttH(p=0.094).

3. Survivin Wzt YESo}o| BN

Kap]an—.Meie;"ﬁ% o}43}o survivin AP} v
HEEY FHASEE F3n AEJHE a2
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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

Tl 5

T2 9 7

T3 11 8

T4 1 0 0.427
N stage

NO 13 11

N1 5

N2 9 4 0.133
Disease stage

1 11 10

I 4 3

MmA 12 7

mB 1 0

I'f 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). &8 5 7] AFEYFS] v|ilE genera-
lized Wilcoxon test2 3}t survivin ¥ EI
] AEeS AR RF Aolrt /I
H(p=0.080).

4. Survivin o} p53 Wiinte| gl

oz e xd FaF A4S 3= psS3ze] BHY
£ B3] g8l 2+ 2949jA4 anti-p53 mono-
clonal antibody & o]-4% Be=z313 g4 & A1
3t survivin LEAES viasch. AYzF e
gAe] BAL o gAE FINEHF v
I} Q9] o WE HLE A3t 035H 23
AR p53 wild type o2 BRI FYHE H
ol 34 o]A4L mutant type T2E WO survi-
vin scoreE v|®3Ft}. 1 A} p53 wild type T
2} mutant type T AbolollAl survivin L& o
g 2ol & HolA] ¥kH(Fig. 4).

U -

B dFoA Bl AMEsIgel AgzAet g
Western blot £43& o]€3}] survivino] #HYAE
of dejzoz WHFe AYsATt. HA= N o
M@ & 299 F 2020(69.0% ) FHE A
gl survivin F8L & F A A=A
&x4e] Survivin 28 FEE Lu %2 Kawasaki
E50] BEG W} ol FHRZ Alof 400
A Holz 53U ole HARKY oz AME
ZopNx WA ug3} AP Fxo wE He
g st BRI surviving] d¥o] §2¢
Az, ASH 87, &9l W), g5k dHol 7,
oke] AW £F 59 o 93H AHEFe] wHL
gizle™ survivin 8 459 #xe] HESEA=
$-2)3 zpol7b qidch. E§ p53 wild typeT 3} mu-
tant type?ol419] survivin H5g vlag 27 of
E7re] 484 94 il

Kawasaki 528 &3 ZAE W3¢ 27
vigzzsiet gM4g At survivine] cigtAl
Foj Bojxoz WEYE FYUSHAL surviving] F
o] ol T EAA 47} HYAFEY R B
3 3T survivinH@ oA bel-2 W@ o] F7l5

- 916 —



— The immunohistochemical analysis for the expression of survivin —

0.9

0.8

0.7 o

0.6 o

Positive case (n=20)

Negative case (n=9)
0.5

Survival rate
¥

0.4

0.3

0.2 1 I

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).

Aohi Basch EF olEZEAA XFU) de
ol BAIA oz fodlAl AF o] Wstrkn st
Survivin HEZY e YEEE v|@EYE
Hl survivin ZEZM $A44 f994L gide(p
=0.103) ¥]LET) vjs FEgo] Wttt Bus}
A3 survivind] o]k o}lE L ER|A9] oAy} LR
oot ©do] ok AT Lu S YA
YA E Eo)F<Ql survivin W¥ 2 surviving] ¥
o] p53, bcl-29] WHd Bl Yo survivin
HETA  olXITEAA A4} ZAE HY
survivinol] 2J8] YAMI¥ 2] olE X EAIAV} AP
Busiglth. & d7oA Kawasaki $3 22
surviving] 4ol sigSo|d W@ e FQSPAT
o] Y AHEET] JBHL BIF & AP A
< 38 AE] 2932 HEAY} FAgton S3)
ZH(3-3171Y) o] &3 Qot7] YEo 2 HZEn

¥ o 2HBA] Yol Aoz A7)

IAP (Inhibitors of apoptosis protein) 7}&3&
19939 A& LAY ol ojFo] o] FHe) ojyxx
EAA FEEAZHE A¥E B30 o) ojyxm
EX29 A7} e Aol 28 I8 s A
o] AHAHA ol thF W& AR7} o]folx] gir}.
AB74A wpolglA, M%F(nematode), o]AE, X
2], #(murine), SiA], B 59 ¥4F9} Alte)
IAPs7} g8 Zch. IAP&= 724)F 807)9] o}u)ealo
2 o]Foj3 BIR(Baculoviral Inhibitor of apopto-
sis Repaet) domain3} carboxy @¢te] Ring zinc-
finger'& 7k2n it IAP 7&3e 843"
caspase 39} caspase 7& A A3l Aoz ¥
A2 E¢ pro-caspase 99| BA3E A%
e AE BHEAD caspase 13 caspase 28 7H4
Ho g oAldcke FASE AL gl E¥ [IAPIE
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7 pP=0.389
. ®
0
5 . e ©
o . [ J
g 4
%) . ® o
£ 3
2 .
z 2 ¢ o
5
w - ® ®
1
. 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.)

o] caspaser} o}d ThE 7]8& Fal OfEILEAS
g oAFE Ao zvelda WHAIT® baculo-
viruss} Alere] IAP7} Zulele] X EEAX {5
s As uHeRoE o] g4 ok ¥
20N THEFE IAP /& Fo] caspased] A
7} ol ThE Zgo 2 ol EETEALE AR RE
22 NF-«Bg} Bo] Sl Aoz 434 Ut
IAP 7}&32& TNF-g, Fas 2zt=, 43U &4
(growth factor withdrawal), cytochrome ¢,
etoposide, cisplatin, taxold &2 F#| A,
WAk ZA}, UV radiation B¢ o8] 742 A58
o8 Yol o}ELEAAE AT bel-2 Y
o @ ojEZEAA APRSHT B} o of}F
9l caspase® }gstmz bel-2 HMrh U] B2 H
SjolA SIEZEAAE AT

IAP 71523 surviving 7P A2 EA=3 e
o @A7kx 289 IAP 71&E3 7F¢ 2017t A

Surviving T2 IAP s1&aak= g @Y BIR
domain& 3 9o carboxy ¥ ring zine-
finger7} £-Z3jch. Algre) survivin A2 A9
17q25019 142749] oju|xAto 2 o]FolA 9l 16.
5 kde] Bx2Ee /X Ut Surviving- eo} A]
Jlle B UELs nolthl AF 3 E3E =
Ao X Ao wilo] =x] i o FF YHE
2= (cancer cell line) ol W@sE Aol L2AAAA
g wy] AR g, dgd, Ad, e
AP, AR, AAEFE, nEE JLF
(high grade lymphoma)$-¢} o8] ¢Z23e|x T&
sl Aol HEFUTR

Surviving] gte} X&) 3 oAl WAelAe] gl
e ool #Eah} AF7A g HiRE
surviving IL-3 oJ&Ad) e AT BAZA IL
-3 AYPe] o ol ZEAA, NIHIT3 A2
taxolel] 9§ ofEIZTEA|A, 293 HEA Fas,
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Bax, etoposided]] o]§ ol¥ T EA]ASZHE ¥EE=
Reo] &alA Aot 2 Survivin antisense & o] &3}
H olE X EA 2T} FUIsla MEe F4E A=
o] ¥z}

A EF 2AM® A28 JA4&A3
T 23 3-4 Wr19) 60% A survivin EE B
. A 2 LM E surviving] FHEL HYo
B survivin QoA S}ETEAA 57} 7AE
AL bel-2 Y@= FHo] AT WPLP=Z o
2 A9zt 94 A7 surviving] LEHF|
Al ool Aol goton Ol X BAA XGE A
= S L=

e S ytelM o B 3 298 ANY 3
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