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Expression of Survivin and Its Correlation
with Prognosis in Colorectal Cancer
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Purpose: Survivin is involved in both the control of cell
division and the inhibition of apoptosis. Specifically, its
anti-apoptotic function is related to the ability to inhibit cas-
pases directly or indirectly. This study examined the expre-
ssion patterns of survivin in normal colorectal tissues and
in colorectal cancer tissues to determine whether the ex-
pression of survivin is associated with either the colorectal
cancer characteristics or the prognosis. Methods: 4um
sections of the formalin-fixed paraffin-embedded samples of
colorectal cancer tissues were the immunostained using
antibodies for survivin. The immunostain was recorded as
0~3 depending on the stain intensity distribution in the
cytoplasm and the nucleus. Results: Survivin was localized
in the nucleus and/or cytoplasm of tumor cells. We could
differentiate between cytoplasmic and nuclear localization
of survivin protein expression. Among the cancer expre-
ssions, 35.8% demonstrated nuclear staining, and 51.9%
demonstrated cytoplasm staining. Statistical analysis revea-
led that cytoplasmic survivin expression was correlated with
lymph-node metastasis, tumor stage, and patient survival.
Conclusions: Survivin expression was correlated with clini-
copathologic prognostic parameters and with the outcome.
Thus, it can be both a useful diagnostic marker for colo-
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rectal carcinomas and an important source of prognostic
information for patients with a colorectal carcinoma.
Survivin will become a potential new target in anti-cancer
therapy in near future. | Korean Soc Coloproctol 2006;
22:125-131
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(programmed cell death)2 I|3}= Fgo] Ao & <l
7o) St A Yetue SA4Y Aot ol da=
Ao Aol AR ¥l o] Stk
A e] o] FR 1 A5 gk A3 o] e
YA Aok dA7ZEA 1A Wl A DA St ohFs

FEo AEIALE Halrte 7)Aol gaiA B A
TEo| A%, TUAE] AESH T A E AL
& 24T 5 e 7hsdE 7H o

3 2]
Eo] &geA Aok EAH QA M EALe} #

MEDAL A F7 A} 7} (inhibitor of apoptotic pro-
teins; IAPs)2 2ol ¢ A ZAE Gl Ao
S =, o] 52 A EAME | TSt terminal ef-
fector caspase 3%} 79 A A FFFS v ) FHFo|
ol A#FA o] MEAIE S A3 = RAE T
ol TAP (inhibitor of apoptosis)2] g+ -4 <! survivin©]
ghe A g 2o Balo] molx|a gtk o
survivin T2 T1APS} 2] B o} TE7]ol A e
A AR 2 M= A YEA AT B
o] A el A AASHA AEA= =, o St A
of A&7 @5, Y &%, 281 X5 st
A qte] AtEE SR AAste AoE &
HA Ak AF7A BFz22 3 vt o2 of =
H o A 0] 23 survivin® FZ0] =A JELE Aol
HiHs ok’

Survivin& M| X TALE AAstE 7]5Tro] ol A
Fo| BEE 2HE F /A 715 S A Aok’
Survivin 16.5 kDa =.7]¢] @il A2 Intz oz A
2 o EA8tH A 17q2590 FHA7E EA e
tl, survivin®] & M ETAMN A AEF7] F G2M
7oA ¥ 5 o] mitotic spindle2] microtubule®] 7]%
S A= AL 2, caspase 37} caspase 7S A HH O
2 gAsto mEZEol AR W AN F8A BE
& DA RE Fo} AEIALE JA| S}
52 fEvEtl A vl HAE E3HA
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Z o) A 9] survivin F3 Q] oS WA ZZAAHS
o]-&3st] TR ZA LA survivin®] LA I}
BA R ABAES Ldotr A o] 5 Fal surviving] T
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1998 193 1999 12971 A <=3 o) &
Bl Qe dig 2 HAgge a
Alg 32l 5 e T 2ARAGE
o E2) 819 & Ul oz s A
F 715AE HEStA vol, A, ¥
F5 Absta, Bz RuAox 23 A=, ¢
2 & Zo] 2 g=xd o] {FFE ZARIATH
o] AXS 34} F IA}7} 409 (49.4%), A7}
4091 (51.6%) R L, Ao HFAH-E 6324 AT

ot

EE o 9] hematoxylin-eosin G2 E S 2] A8}
Gk FoF a4 Qe 7 dixE ]l e

=
survivin®] W 2|3}8H2 A5 A 88} T}, Paraf-
fin v dA S FAZ WA & 24 Fgfol=
= A9 AEAFE 98, 1 mM EDTAS} ¢&E71E7)
oA 582t 7FEate ghetaAS A AL, WA pero-
xidaseS A A3H7] Y3t 3% 213 43% H00)00
3087 AEAIZ F FRFE FFAIAT o] F 30
7t 2204 & survivin & A (NOVUS Biologicals Inc.,
Littleton, CO, USA)9} v &3} 3t). Wz 25184 A
Ao 3+ avidin-biotin-peroxidase kit (DAKO Hamburg,
Germany)E ©|-83} 1, & rabbit HYSZEHOZ
AAstATh vRHo 2 Z2 AH-S 2,4-diaminoben-
zidine®} hematoxylin®. 2 & ¢ A3}¢ T}

Szt st ARE GA Ksle 7 B W¥TgAt

=
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TE FE@H), 51% o1 B 3+ (BEHE E
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Fig. 1. Differential localization of survivin in colorectal cancer cells. (A) Immunohistochemical stain of survivin in the normal
colonic mucosa. (B) Strong cytoplasmic immunoreactivity in colorectal cancer cells. (C) Strong nuclear and cytoplasmic
overlapping staining in colorectal cancer. (D) Immunoreactivity for survivin is most prominent in tumour cell nuclei.
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Atm e A g 2ok FAEA S SPSS program=
ol &3ttt Az B T 12AA EA F A
o] Horol| g 2ho]= Student’s t-testZ 774G 3h
Som W38 A F = Chisquare testES ©]-83Fth
AE 717+ FEd2RH AE Alde vpAE 354
A7HAZ, Abg Ale A LZHA stem ¢ F4
717+ 5370 Lol ATt A EE-2 Kaplan-Meier W
o] &3l AE3P RE FAF B 4= A
S o] &3 o n P3tol 0.05 °]3el A FA
ol Ago] e Aow AHEAUL.

l

o
o

! i
o7

1) Survivin?| 25 kA

Welstetd A4 23t surviving] HEL A Lol 2

G A9, 183 I AE
$2 TES 5 AUHFEg 1.
A8 A3 320 FolAE 69
(18.8%)°l1 A1 & W survivino] ¥A o2 YeElton cy-
toplasm WOl A= 59(15.5%)° 4] survivin®] o2
Uelstth F 819 tiAd 23 FolAE, 10% ©1%
o BH(IHS Bl & FAHo =2 A5l & U
4] survivin (nuclear survivin)©| 1+ ©]4+2] A& H Ol
571 2990(36.3%) =, ©] T FARI B-57} 18¢1(45%),
AAF A7) 1141(26.8%) o™ FAE9] Hit AH
£ 6434t} Al EZ A A survivin (cytoplasmic survi-
vin)o] 1+ o] FAS Bl o BT 429(51.2%)
2, o] T A= 234(57.5%), A= 199 (46.3%) 2
w, A5 FFAHLS 6284 At o)X H 814 A
A g 2, A 2H A survivin®] LELS BE

499 (60.5%)°1 ] LFEFGETH(Table 1).
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Table 1. Clinicopathological data of patients and tumors according to survivin expression

Patients Nuclear survivin Cytoplasm survivin
No. % Positive % P-value Positive % P-value
Total 81 29 42
Male 40 49.4 18 45 0.088 23 54.8 0.315
Female 41 51.6 11 26.8 19 452
Age (years)
Median 63.2 64.3 0.380 62.8 0.990
Range 36~86 36~80 36~86
T-stage
T1+T2 13 16.1 3 23.1 0.398 3 23.1 0.044
T3+T4 68 839 26 38.2 39 57.4
Lymph node metastasis
Node negative 45 55.6 14 31.1 0.325 18 40 0.017
Node positive 36 44 4 15 41.7 24 66.7
Grading
Well+moderate 73 90.1 26 35.6 0.916 37 50.7 0.167
Poor 8 9.9 3 375 5 62.5
Stage
1 11 13.6 2 18.2 0.360 2 18.2 0.018
11 34 42.0 12 353 16 47.1
111 31 38.3 14 45.2 22 71
v 5 6.1 1 20 2 40

2) Survivin®| LH D} 2AHE|SHA Hfolo| ARt

ZHA|

TNM (AJCC, 6th edition) #F<}9] A& AAE KW
Z 814 F W717F 17191 A= 114(13.6%), 271%]
A= 34934%), 371= 314(38.3%), 47]= 59
6.1%)R <=, Z+7+2] HW7lE surviving] =& oF

vl st B3kS o, 3 ] survivin®] TE ¢
H] oA TNM &5 17114 = 291(18.2%), 27191 A
12(35.3%), 3719AE 1491(452%), 471X E 14
20%)Z 3 W survivin® &3 TNM H7)9tes 9%
o] gle Ao E e TH(P=0.325)(Table 1).

Wb A 322 W survivin (cytoplasmic survivin) @] 2
HL 17]0 A 24(18.2%), 27191 A 164 (47.1%), 37]l
A 2290(71%), 471914 2] (40%) = EAFe] W77 A
FEFE AEZA Y survivin® FA DL o] =715
£ AoE Yeht, AEE W survivin®] o] B
ghztel W7l JEd Aol IS & F AU

o

:Zo:
fr o ®&

(P=0.018). T=3F, F 2] HEA S (T stage)} survivin®]
TAS 3 ot Alxd 2 vrola A2 Hstd
S wol =, A A W survivin (cytoplasmic survivin)2]
o] T g A=} Aol e AL=E YE
1 TH(P=0.044)(Table 1).

A udd 43 B4 3 3¢ 29 unis o

Az Aozt glAE A= 459(55.6%) A=, ©l
E ¥4 Hort e 3 jle 5 surv1v1n4 i
I v ustRS W gzd Holrt gle FelAe 459
Z 149 (31.1%)1 A & W survivino] L= ow &
zH o7} Elt T A E 369 F 159 (41.7%) 90 A
& Y survivino] LHE AT A EZ A Yol A survivin

o] HE A= "EA Holrt Y= 459 F 189
(40%)°N A survivin®o] YA o E Lo Y= F
Aol7t A& TAAME 369 F 249(66.7%)°N A sur-
vivino] ¥ o2 HHEHUT o] & ARE Mxd
Yol A survivino] & E Fo A = A Aoy} ol
HIHsHA S-S #FS & AATHP=0.017)(Table 1).
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Fig. 2. Kaplan-Meier survival curves for negative and positive cases of colorectal cancer regarding nuclear and cytoplasmic

survivin expression (log-rank test).
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survivin &8 ST = AZ AV ISl Az
W survivin®] @2 @ o] A Tl A TEHo] &
ARl Tl MBET FotA BEEo] Faste AOE
e T (P=0.04)(Fig. 2), survivin®] o4& Al &
5 AEE2 AEZA U 2@ TA 63.9%, T HA
2 TollA 853%= e MEZA W9 survivin®
do] gl dF s 5T + e =77 E F
Aes HAFAT
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ANxe o] ALY HA AT kol A=<, A
ek e 2T 2o o FEelAM 2 o] B
718k Ao = %}aqzq Ak Q17H& NAIP, cIAPI,
cIAP2, XIAP, Ts-XIAP, ML-IAP, Apollon & 59 8F R
AETAL A gl AL Zpx 3 glon,”? o] F sur-
vivin 2] 7FA] S¥Hg A4S 7 A vk 3 A
S0 2= survivine zinc-binding domain®] $l= 3}
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EZ 0 F surviving Q1719] o8 F4 FF A &3}
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& ol A survivin®] EEo] T Fe] U =3
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