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for Windows (SPSS Inc, Chicago, IL)= A} p-value < .05 &
AseA.
2}. Staining Protocol
Step 1: Hydration.
D) Xylene ol sllide & W2 & 1083 & s 3o},

2) MZ& Xylene o] slide & ¥ % 10 &7+ & b o},

3) 100% Alcohol o] slide & 17+ Yol Xylene & #| A3},

4) 95% Alcohol o slide & 1%+ &t}
5) 85% Alcohol ol slide & 1#7F Ft}



Step 2: Demasking.

rob
=

1) slide & TRS buffer o] ¥ ¥ Autoclave o4 121C°, 15 &3+ g
2) M2 SFol 1083 Ao},
3) DACO pen &2 ZZ] FHo| BAE AT
4) TBS buffer ol 53+ A& ghr}.
Step 3: 3% H202 Blocking.
1) Bottle 19 3% H202 Blocking, 533+ 2] 3tc}.
2) slide & 7ol TBS buffer o] @70 A =& TBS buffer o] 10 &3t =,

Step 4: Primary antibodies and Negative control.

1) slide & buffer o|A 7o specimen F-HS T=t}.

2) primary Ab ¢} negative control reagent & Z}Z}2] specimen o F3-3]

gojr e,

3) 30 &7F wet incubation box ol FFEX] SFEE Yo

o

o

4) slide & 7AWle] TBS buffer o 3o} A= TBS buffer o 10 &3+ £T}.

Step 5: Link antibody

1) slide & buffer ol 7o} 2 HoFE Th specimen TW-& ST},



2) Bottle 3¢ DACO link Ab & Z}7}e] specimen o)

3) 15 %7t wet incubation box ©f] w}ZX]

4) slide & 7o TBS buffer o] &0 A} =% TBS buffer o 10 &

2 E
Step 6: Steptavidin Peroxidase

1) slide & buffer oA 7AW 2 HolF th& specimen & F=TF.

2) Bottle 4 2] DACO streptavidin peroxidase &

Zvz7

Z}7} 2] specimen o & &3]
A4,

3) 15 #7F wet incubation box ol FI2X] SFEE H

w3k},
4) slide & 7AW o] TBS buffer o &t}

Step 7: Substrate—-Chromogen solution

1) slide & buffer ol 7o} Z HolFE T specimen +H

< et
2) vg] =9 &+ substrate chromogen solution & Z+2+e] specimen ©l]
8] Al

3) 587 wet box o] vFEX

4) slide & 7] S5

<) TF'{I:Oﬂ @ilq



Step 8: Counter stain

1) slide ©l| hematoxylin < =T}

2) slide & 7AW} SF=rel &+ .

3) Ammonia water © 10 3] dipping 3¥FC}.

DEFFA 287 Wb Bk,

Step 9: Dehydration

i
+

1) 75% Alcohol © slide & 13t

e
o
a0
K

2) 85% Alcohol o] slide & 1

7

Y

2
Ky

Mz

3) 95% Alcohol o] slide & 1

o

4) 100% Alcohol ol slide & 1#%+ =1},
5) M= 100% Alcohol ] slide S 1&7F
6) Xylene o slide & ¥ % 10 #3F &t}

7) M ZS Xylene o slide & 10 7+ =1}

Step 10: Mounting

Hystolyte = AF&3}o] cover slip & & mount 3T},
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Table 1. Overall survival at 5 years according to age, stage, primary

location, Shimada class and survivin expression.

5-yr neuroblastoma specific

-value
survival rate,%, (No.) P

Age < lyr 60.4 (8)
. Y 0.078

> lyr 37.5 (29)

Stage 1,2 68.7 (12)
0.013

3,4 23.1 (25)

Location Adrenal 22.3 (23)
0.015

Extra 59.8 (14)

adrenal

Shimada FH 63.7 (19)
0.022

class UH 21.4 (18)

SE Positive 15.4 (22)
) 0.008

Negat ive 70.5 (15)

SE=survivin expression; FH=favorable histology; UH=unfavorable histology.

3. A9 xAtEd A3 F survivin @ E AESE 4

THfE AvlA Aokl A suvivin FA HEH Al

bl

Ao dnEae oo w7

A i o] Fador BAEA(Fig. D).



Fig. 1. Most of the neuroblasts are SE (+) in 4-year-old patient (primary

left adrenal gland, stage 4, Shimada unfavorable histology) (H & E

stain background, X<200).

AA 2} ol A survivin @ TEHEES 59.4%(n=22)Q 3L, survivin TE 7o) H]

by o Boh 5 A7 AA AEEo] Wkt (15% vs 70%, p= .00)(Fig. 2).
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Fig.2. Neuroblastoma specific 5-year overall survival rate according to

survivin expression (SE, survivin expression; p=0.008)

4, survivin &&d F5F< 49, BH7], 9 ¥4 9 Shimada EFF o #AHA

A%, Y, Shimada LY =AY ol ZAZ survivin o BEHEO

=9kl (p= .03, .00, .03), 9 HWio W& HFE 2ol A (p= .45)(Table



Table 2. Univariate analysis for correlation between SE and the poor

prognostic factors by Chi—-square test.

SE, % (No.) P-vlaue
Negat ive(15) Positive (22)
Age < lyr 75.0 (6) 25.0 (2) 0.030
> lyr 30.1 (9) 69.9 (20)
Stage 1,2 84.6 (11) 15.4 (2) 0.001
3,4 16.7 (4) 83.3 (20)
Location Adrenal 43.5 (10) 56.5 (13) 0.453
Extra 35.7 (5) 64.3 (9)
adrenal
Shimada FH 57.9 (11) 42.1 (8) 0.030
Class UH 22.2 (4) 77.8 (14)

SE=survivin expression; FH=favorable histology; UH=unfavorable histology.

5. AF A ¥ Fddx

survivin ¥ 3 B2 Shimada 7% 9 AUY

2

I

Hir

Al

e THRR=6.55, p= .01; RR=5.20, p= .01)(Table 3).

Table 3. Adjusted hazard ratio in relation to prognostic factors

(Multivariate analysis).

Prognostic factors RR 95% CI p-value
Stage 0.69 0.187-2.546 0.577
Location 0.41 0.125-1.362 0.146
Shimada class 5.20 1.388-19.525 0.014
SE 6.55 1.408-30.489 0.017

SE=survivin expression; RR=relative risk; Cl=confidence interval.



6. =t A& AL FFo 2 survivin & THE

v #Aaf s A3 A4 Sz oA A2 survivin o HEEo] =4
e TH(84.6% vs 45.8%, p= .02; 72.7% vs 30.8%, p= .04)(Table 4).
Table 4. Univariate analysis for correlation between SE and remission/
recurrence by Chi-square test.
SE, % (n)
Negative (15) Positive (22) P-value
Remission Yes(n=24) 54.2 (13) 45.8 (11) 0.024
No (n=13) 15.4 (2) 84.6 (11)
SE, % (n)
Negative (12) Positive (12) P-value
Recurrence Yes(n=11) 27.3 (3) 72.7 (8) 0.040
No (n=13) 69.2 (9) 30.8 (4)

SE=survivin expression
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Abstract (In English)

Anti-apoptosis gene, Survivin Expression and Prognosis of Neuroblastoma

Soo Min Ahn

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Seung Hoon Choi)

The prognostic significance of survivin expression (SE), which has been

reported to be an inhibitor of apoptosis protein, was examined in order to

identify a more accurate prognostic grouping of neuroblastoma. Thirty-seven

tumor specimens were obtained between 1992 and 2002. The SE level was

examined by immunohistochemical techniques using paraffin-embedded tissues,

and was scored positive when more than 5% of the cells reacted with the anti-

survivin antibody. The outcome of the stratified potential prognostic groups

was evaluated according to age, location, stage, Shimada class and SE. The



correlation between the SE level and the prognostic factors were analyzed

using a univariate assessment. The predictive value of SE in the prognosis

was determined using a multivariate assessment. The median follow up period

was 23 months. The b-year overall survival rate was significantly reduced

with the advanced stage, adrenal primary, unfavorable Shimada class, and

positive SE (p= .01, .01, .02, .00). The positive SE correlated with old age,

advanced stage, and an unfavorable Shimada class (p=.03, .00, .03). The

relative risk of the SE positive group was 6.55 (p=.01). Survivin was

expressed in 73% of the recurred cases, but in only 31% of the non-recurred

cases (p=.04). Survivin expression is a valid independent prognostic factor

for neuroblastoma, and it correlates with the disease progression and a poor

prognosis.
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