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さ We have aimed to establish new diagnostic systems to predict 

prognosis of neuroblastoma and hepatoblastoma, which are typical childhood solid tumors, 
by using comprehensive methodology including genomics and proteomics. The childhood 
cancers-proper cDNA libraries we generated previously and the BAC clones-based 
array-CGH methods were introduced. We could successfully generate a practically usable 
mini-chip carrying top ranked 200 genes to predict the prognosis of neuroblastoma. In 
addition, our array-CGH analysis made it possible to generate a genome-based risk 
classification of neuroblastoma which is now applicable to the clinical study. The novel 
serum prognostic factors have also been identified. Furthermore, we found new 
neuroblastoma genes including KIF1Bbeta, RUNX3 and ALK which is often amplified and 
mutated in primary neuroblastomas. 
 
 

 
 

 ├   ゝ 
2005  
2006  
2007  
2008  
2009  

ゝ 
 

┘

⑾ チ ⒢

) [ F _ I I H F I F H F

I F H I

┬

 
 



 
 

┘  
チ ⒢ DNA  

 
 

⒢
⑾

⒢ ⑾
⑾

々 ⑾

⒢
⑾

⒢ ⑾

チ

⒢
⒢

ぞ モ
┞ ⑾

よ
よ チ

2>(3
)3& I^ ┞

9 & 9 '
.3, 8 [ [

さ Ⅵ
ぞ

チ

β HF ぜ ぜ

⑾ Ⅵ
チ

ぞ
┑

 
┘  

オ

⑾ ⒢

⑾

H)3& ⑾
⑾ チ

┘
)3&

ぞ
┘

 
 

H)3& H F F^

H)3& G F Ⅵ

)3& ⑾
73&

^G I _ ♣
FI

(,- よ

)F 5
'&(

よ

よ
よ

H)3& )3&

)3&

)3&

H F
┞ [F IF

871
┞ [F IF
2>(3 )3& I^

フ



フ ⑾ 73&

フ
73&
)3& チ

ふ
Ⅴ

ぞ

㈻

I ')3+
] ┞

ぜ
よ

(,-

(,-
よ

8 F F F F I
\ H F F F I

┞
2>(3

F ┞

ッ

)3& 73&
'&(

(,- H)3&
H F F^

┞

F ^ ┞
FG F

G ^ F ^ ┞ FG F

&10 0.+ 'G F
7:3=

7:3=

2>(3
ぜ

2>(3
7:3= ぜ

0.+ 'G F ぞ

よ
&10
Ⅴ ↓ ぜ

&10 よ

 
ゝ 80  

0 F 8 4_F 9 2 ^F_F 0 0F (
-F F 9 3F F F\F F & 5

FG ^ F I H F
I F I G^ F ^ HF FH

\ 7F '52 F F F H I
H 4 H

&G 2 4 F 2 0F IF & >F >
>F F 8 0 F > 9F F 9
3F F F\F F & : F 9 ( , F I

^ F ^ F
I F

G F F (F H 7

4 F 2 4GF 8 3F F F > - F F 9
. 8 3F F F\F F & & [ \ )3&

H F F^ F F ^ F
G F F (F H 1

1 1 4_F 9 9F FIF > 0F ^F F -
3F F F > -F F & ? F / - 8 I
< 3F F F\F F & 0 - 9 F

F I F . G I 7.3,
F H FH [F

\ I H I G^
)3& IF F 4 H

4_F 9 - IF 2 2 ^F_F 0 -F^F
8 <F F FG 0 3F F F\F 9 3F F F\F F
& + H F HF

FG ^ F H
[ [F F I I F (F H 1



4 F 2 4GF 8 3F F F > . F *
0F 8 3F F F\F & - F F 9 0 G
- , 9 >F FIF 8 > IF >
+ H F 2 . 8 3F F F\F F &
*] F

H H H)3& H F F^
I H

I F G F F
(F H (
-F F 9 4_F 9 + ^F 0 - IF
2 -F^F 8 3F F 2 >F F -
0 H - 9 I 8 3F F F\F F &
.I HF F &
HF F ^ H G G F F [ G I
F F I F

H / ' (

, 9 - - . F F 9 0 \F F F
> 4 8 9 H ^F 0 4 F 2
3F F F\F F & 0 IF - 8 9
5 I H 2>(3 F HF

G F F )3& F I
F F F [ ^ F

H F FH / ( 4 H

4 F F -F > 2 ^F . 4 F 2
3F F F\F F & 3F F F\F & 8F F 7
' HF F F F H
^ F F G F F &
/ 5F
& ^F F 2 4_F 9 . _ F -
9 ) - F / 4 F >
9 F - 4 F 2 3F F F\F F & 124

FH \ F
F H FH -*3 F I FH

F F H G F F
(F H 7

( - 8 _ 2 3F F F > 4 F 2
& I 8 . IF 9 3F F F 9 3F F F\F F
& 0 F - &G F ^ F
+'3 F F H
HF H 1 (F H

4 FG 0FI / 0F FG 9 - F >
-F FIF 7 3F F F\F F & 0F >
( HF HF H
32 - G F F
(F H 8H
4_F 9 3F F F\F F & F

HF I F ^ G
HF H \ I (F H 8H

- IF 2 4_F 9 2 ^F_F 0 -F^F
8 + ^F 0 <F F FG 0 3F F F\F 9
-F F 9 9 I 8 3F F F\F F &

:+) F I F F F
[ \

G F 4 H

0 F\F 3 2F F ( 2 ^F_F 0
3F F F\F F & 9F F F 0 -^ ] F

H F F H 1 \
HF H F H [ ]

2H F I ] G I H I
F H F I
4 H
0F > 0 GF^F - <F F FG 3
9 F 3 3F F F\F F & ' ^

G F F F \ I G^
F H F F

/F F 5 I F ' I (F H

. F 0 , / 4 F 2 0F\F F &
3F F F > 3F F F\F 9 0 I &
2 ^ * 3F F F\F F & 9F H 3
- ]
3 FH ^ H F ^ F F ;
F[ FG G F F

. [ [ H
F +*'8 1

. 0 3 0 1 > 9F FIF >
8 _ 7 0F 2 3F F F\F F &
0 - 4[ F

I F FH
F - F I -

I F H \
H F I ] H

F 2 ( '

2FH IF 9 + F 9 4 2 1 4 F 2
. F * 2 F F 2 - F /
9 ) - F F 9 + 2
&IFH < 3F F F\F F & . H F I
] F H '2(( F
[ \ '3.5 F I (IH ,&5

^ '(- I F F H F I
\ F[ FG F

G F F 4 H

3 _ F - 3F F F > 4_F 9
3F F - 4 F 2 . F *
0F ^F F - . F _ 2 3F F F\F F &
'H F ^ F

H FH I I H I F H H
I F G F F 4 H

( - 8 _ 2 3F F F > 4 F 2
& I 8 . IF 9 3F F F 9
3F F F\F F & 0 F - &G F

^ F 7&8,7+ F I 7&88+ &
F F H HF H



4 H 7

8F 2 1 > 4_F 9 4 8 & I 0
>F F - 0 IF 9 , ( 3F F F\F F
& I I I H

H F H [ ^
I F F G F HF H
' H ' ^ 7 (

-F^F 8 4_F 9 > IF 0 - IF
2 9 I 8 & ^F F 8 3F F F\F F &

F I 2)2 H F H
I I HF H F H F G^

G H ' H ' ^ 7
(
4_F 9 1 > 0 H - 9 F 9
.\F G 9 3F F F\F F & 9

FH F I F F ^ I
H &.() F H

I F I F ' H
' ^ 7 (

0 H - 4_F 9 + ^F 0 -F F
9 3F F 2 >F F - > IF 0
9 I 8 3F F F\F F & 3+ ' F

FG ^ F I FH [ ^ G^
I H ^ H I FIF

F G I I
F F \F^ 4 H

4 F F F + . 0 3F F F\F F &
2 F F 2 0F F > 2F F F 9
( HF 5.(9 F

HF I IF
F I^

F F F I
H F F 2

' (

&G 2 < F + 3F F F\F F &
9F F 9 8H \FG 2 : F 9 2F I
F I I I H

HF H ( , F I
^ F ^
G F F (F H 1

9 _F\F 2 - - >F F -
2F F F 9 8F F + -F _ 0
- ^F F * 0F 2 8 F 8 & I -
-F^F > 4 F 3 3F F F\F F &
7 H HF ]
((&&9 F H G I F F I
G F G F F F I

H HF H 4 H 7

0F 8 4 F 2 3F F F > . F
* 3F F F\F F & 0F 2

7 F ))= F I 3&,
F HF [ ]

F \
2>(3 F I G F F /
(F H 7 ( 4 H

& & 1 _ 1 3F F F\F F &
4_F 9 ( F & & 1 9

F
I F ^ F H I F

I^ G F F F I I G F F
H ] I [ \ FH
(F H . [ F

>F F - 4_F 9 3F F 2
0 H - > IF 0 - - 0 \F
- 3F F F\F F & 4] IF [

I H I I F
F G F F H

H F F HF , (

3F F F > 4_F 9 3 _ F - 4 F
2 0F 9 3F F F\F F & + H F
H F FH _F F \ F

F I G^ _^ I F
G F F H ' H

' ^ 7 (

3F F - 4_F 9 3F F F >
-F _ 0 .\F F F 9 3F F F\F F &
5 HF F F ^

G F F G^ F H G FI F I
[ H 4 H 7

3 F > 0F\F F 9 :_F\F 0 4 F F
/ 1 ( 8F 2 8 FIF - 8 3
3F F F\F F & . - 4H F 9 9F _F\F
- 8 H 0 F

73& F H I FI F
[ ^ [ F I [ [ .

/ 4 H
9F F F 2 4_F 9 9F F F &
2 ^F H 2 4 8 9F FIF 3 0 IF 9
9 I 8 0F 9 3F F F\F F &
)++ .(&)
H F I H I H F

F F G )3& H F[F
)++ I H G F F H
4 H
+ ^F 0 4_F 9 -F F 9 - IF
2 -F^F 8 'F 5& 9F F 0
2F 2 3F F F\F F &
8 FG _F G^ H F . '

F I F H F I H I
F / ' (

3F F 2 4_F 9 >F F -



-F F 9 0 H - + ^F 0 & F F
2 ) F ) 3F F F\F F & 3+') 2)(
F H F \ F I F

H F H FI G \
H [ [F F I I F
)3& IF F / ' (

.\F 0 _ 0 2F F\F 0 3F F F >
8F 8 0F\F 8 3F F F\F F &
0F 0 & [ H

F [F F )3&
H ^ G H [ H

^ F H F FH '2(
, H
.H F\F 9 8 F F > 0 IF 9 4_F
9 3F F F\F F & 9& I I

I H \ I F
FH ,)+ F^ F H HF

F
F H^ I F

4 H
9 F 3 4GF 8 4 F 2 2 F &
+ I ^F I / . 8 3F F F >
. F * - F F 9 > IF > 9 I 8
0F > & G ), 5 )
+ ', 3F F F\F F & 3 [

F HF F \
G F F G^ H F

\ H I I H F
F 4 H

> IF 0 4_F 9 + ^F 0
3F F 2 0 H - >F F -
4 8 0 IF 9 4 F 0 3F F F\F F &
&92 I I H F FHH F

.00 F F^ F F
F I F I

F H F
4 H
& F - 4_F 9 3 _ F - 3F F F
> 4 F 2 9F F 0 2F 2
3F F F\F F & *7&5 3G F F

[ F[ FG H I HF
G F F I H I

H FH I 4 H 7

0 F F 0 >F F F\F 7 4 F 2
0 F F\F 2 3F F F\F F & 0F 9
8 [ F F \F^ HF
F G^ H I F 3 ]F

F I ] G H F I
G F F H 4 H

' > 8 F F > 4 8 0 IF 9 8
+ 3F F F\F F & 4_F 9
8 I F I F H F

F 3+') 2)( F^ F

H HF )3& IF F
F \F^ , (

4 7 4_F 9 >F F - & I 0
0 IF 3 4 8 0 IF 9 0F 9
3F F F\F F & 0 _F - &H [F
&25 FH [F I F I H

I I F H H I F
H / '

(
1 > 4_F 9 0 H - >F F -
4 F 2 3F F F\F F & & [
-*(9 ^ * G F
3*)1 F H I F I
F H H I F HF F ^ H
FH [ ^ I I F
4 H
.H F\F 9 8 F F > 0 IF 9 4_F
9 3F F F\F F &
)3 '25 I I ]
F [ [ I

F H^ F
\ I ' H ' ^ 7
(
- IF 8 -F F 2 8 F\F F < 8F F
+ 4 F 2 2F F F 9 >F F F -
- - 4 F 3 3F F F\F F &
- ^F F * 9 I 8 0F > 9

^ F F 7&88+ &
I H [

H F ^ F I [ F H
F G F F F . /

(F H
<F - 4_F 9 8 F - F 2
3F F > 0F 9 = =
3F F F\F F & & \ ^ I I
I I H H :3( - I H I
I )3& IF F I F I F
F I F H F F

' H ' ^ 7
(
&G 2 <F F FG 3 2H) 3 9F F
9 4 F 2 3F F F\F F & : F 9
.I HF F I G^
( , F I ^ F ^

G F F F I G
F [ [ [

4 H ^

0 IF 3 4_F 9 >F F - 4 8
0 IF 9 & I 0 4 7 0F 9
4 F 0 3F F F\F F & . G ^

5 F
I I F

^ HF FH F I
^ F / ' (



. 0 3F F 2 0 H -
>F F - 9 I 8 3F F F\F F &
4_F 9 3+') 2)( FG _

H H 2)2 H G H
F I F )3&

IF F ' H ' ^ 7 (

3F F F\F - 4 F 2 -F^F 8 &G 8
8F 8 3F F 3 2 I 0
8 F F > + F 3 0 I -
& ^F F 8 3F F F\F F & 3 F 8
& F ^H
H F F F HF H F
H F HF I G^ I H

I F H H F H F I
I FIF ^ (F H 1

- F 28 4_F 9 <F - 3F F F\F
& 9F G - 4 F 2 0F 9
3F F F\F F & 3 2>( H

F F I H
F FH [F F
H H F

3177 G F F
4 H
& I 0 4 F 2 4_F 9 3F F F\F &
& F_F\F 0 8 F F > 3F F F > 0 IF
9 0F 9 2 F F > 3F F F\F F &
*] 981( F HF I IF

F I
H I \ F I

F[ FG G F F \
^ ^ F . /

(F H
2 F F &0 & I 0 2 F &
9F F F 2 8 F F > 4 F 2 0 IF
9 - F 9 4_F 9 3F F F\F F &
0.+ 'G H F F
F H

F I H G^
I H F H H I F /

' (

( > 9F F / ( >1 0F 2
4 F 2 8F FIF 2 <F 1 8 IF 2
0 H & . F F 9 3F F F\F F &
-F^F > 2F - 4 F\F 8 4 H H

F &10 F
G F F 3F

. F 8 3F F F\F F & 3F F F >
4 F 2 8 2 0 IF 8
0FI F 0 5 F F I [
F H FH F

G F F (F H 8H

- IF 8 & F > -F F 2 8F F +

4 F 2 >F F F - - -
3F F F\F F & - ^F F * 9 I 8 0F
> 1 .,+
H F \ ^ ^ F

- I F ^ ^ F I
F G F F ' /

(F H
> 2 4 F 2 1 > 3 _ F - 4 21
? > 4_F 9 . F * 3F F F >
0 IF 9 4GF 8 > ' 3F F F\F F & -
] H7&3 F [

H I 73& F I H
F H F I \

G F F . /
4 H
+ F 9 . IF - 0F\F F 0 9F F
3 4 F F\F F > 3F F F\F F & ) F F
- ( H F HF [F H
:GH- G F HF H (F H 8H

2 ^F . 4 F 2 3F F F\F F & 8F F
7 ) H 8 H( I H

I F
G F F 4 H

& G 5+ & G .2 ' I ,2
-FG 2 0 F / 3F F F\F F &
8H FH , 8 F + 8 _ 7
1 I <' ( 81 5 F &)/ 2F
/2 . F F H

G F F H F I F H
7 F F

G F F .37,
G ^ H ' / (F H

) ^ ' ( + F F /
5F FI & (F ) ) H 7F ^ 8
7F 2& 8 FH ) 3F F F\F F &
7 F 7 ( GF ; 5 ] &
;F F ( F ) ' F I / ' &
2 5 3 FH F F [ [F
FH F [ G F F
/ *] 2 I

0 F 8 9F G - 4_F 9 & I
0 0 IF 3 8 F F > .H F\F 9
- 9 ( GF 9 .\F F & > IF
- 4 F 3 3F F F\F F & 0F 9
5 F [ H I F
G^ ^ F 9& 4 H

4_F 9 4 7 8F 2 0 G 3
3F F F\F F & &H ^ F F
* + F F F

F * + I F I
F FH [F
' H ' ^ 7 (



4_F 9 4 7 4 8 0 G 3
3F F F\F F & ) F I ]

* + ^ H
I FIF
F I G F H F
FH [ ^ ' H ' ^ 7
(
8F 2 & I 0 4 7 0 IF 3 1
> ? > 8 _F 4 , ( 8 F '
3F F F\F F & 4_F 9 5 G

F H FH [ ^
^ HF FH F I

^ F , (

-F F H 8 3F F F\F F & &
5(7 I F I ^ F F ^

9- 2>(3 F H
51 843*
8 F F > 0F > 2F )
- F 28 4_F 9 3F F F\F F &
5 [ F F 2>(3

F G F F ' H ' ^
7 (
< ) 4_F 9 3F F F\F F &
+ F 0 )^ F
5),+G H ] G^ )3

G F F 2 (F H 7

0 F\F 3 -F^F / . 3F F F\F F
& 9F F F 0 748 F

H I F )3& F
F ^ _ F I H G

FH F F H [ F
5. 0 & 50( -)&( F \F^ / '
(
4 7 & I 0 8 F F > 0 _F -
3F F F\F F & 4_F 9
9 F H F F

G^ (7*' &250 H ]
H I [F

, (

8 F F > 4_F 9 9F F F > ' >
0F 9 8 _ 2 0 F - 9 F
9 3F F F\F F & 9F F 9 9'5

915 97+ 91+ F I
I I H I F

F H F FH [F F
9& / ' (

0 F 8 -^F F & 0 F\F 3
3F F F\F F & 9F F F 0 2(1 .; F

[ F F H 2(1 .
[F F F I G^ 73& H F
F HF HF H F
' H ' ^ 7 (

1F 8 > H 9 . F *
3F F F > 4_F 9 3F F F\F F &
124 FH \ F I

G F H F
FH [ ^ ' H ' ^ 7
(
) 0F 5 ; / ' '
) F 4 * & + H 2
/F ] 1 ^ . 1F[F (
2F /2 2 F / 3F F F\F F &
4G & 4 F 2
8H FH , 8H F &
8H /- <F 6 < F +
8 F + ;F I /
&HH F 4 H 5 I H
3 G F F FH . I I
)F F 8 : F 2
8 F ( (F H 7

4H F - 9F G - 3F F F\F &
>F F H > 0 F 2 4 F 2
4 > + F > 0 -
0 > 3F F F\F F & 0F 9
' F 2>(3 F F I

F [ F
0.+ ' F I 981(

G F F 4 H

>F FIF ( 4_F 9 & I 0 8 F F
> . 0. . > 4 7
0F ^F F - 0 F - 2 ^F_F 2
3F F F\F F & 7:3= I F )3&
IF F I F I ^ F

F 8
F I FH F F ( FH [F
/ ' (

) ' \ 8 ) 5 0 0 (
< * 1F F & - G H /
;F 2F 9 1F ^ , 8H /-
3 F 7 ) F 4
/F ] 1 ^ . 0 5
2F 9 3F F F\F F & 4 F 2
(F - * & ; 7
8 F + 2 F F F ^

G F F [ F F \ I &10
F H \ 2>(3

F HF / ( 4 H
&HH I

ゝ 0  

ゝ 1
3F F F\F F & ( F 2 H F F I
I [ F G ^ G F F
. 3 G F F *I 3 0 ( 8



( 8 ; F
- I G

 

ゝ

ゝ

3&0&,&<&7& &0.7&

┬


