JP 2004-516816 A 2004.6.10

(19) BFEHFEF(P) WARRBITFLEAN (1) S HBARES
$3#%2004-516816
(P2004-516816A)
(43)/5%E FR165E68 108 (2004.6.10)
(51) Int.CL." Fl F—va—F (3%
C12N 15/09 C12N 15/00 ZNAA 2G045
A61K 31/7088 AB1K 31/7088 4B024
A6 1K 38/00 AB 1K 45/00 4B0O63
A6 1K 45/00 AB 1K 48/00 4B0O64
A61K 48/00 AB1P 1/00 4B0O65
ELERR KR THEZHER A (£1% H) BEEICHRS
21) HEE S $EE2002-514159 (P2002-514159) | (71) EEA 301005050
(86) (22) HERE EHR135ETH 18H (2001.7. 18) L2HA N FIIwD A 4 T—RL
(85) BIRRSCIRILE  ERRISELIALTE (2003.1.17) £ 5w R
86) HEEHESES  PCT/US2001/022805 TAVAGREAZV 74402 THO4 30
87 ERLMES  W02002/008255 4 07k - B—E—F54F 31
87) ERLHMBE R4 A31H (2002.1.31) 60
31) MEREBRES 60/220,111 (74 LA 100089266
(32) E5EH SEER124E7A21H (2000. 7. 21) £E+ KB B—
(33) WEAEERE  RES) IO RIFE K=, vF94T7 - T—
(Bl) EEIEERES  60/236, 860 FAVAEREA) 7402 TIMO9457
(32) E5EH SERE124E098 29H (2000. 9. 29) 7 HILTYET - HYTF 4T IO—R
(33) WEAEERE  RES) 14244

B R ICRE <

64) [READE] MREAMZ R 2EELTERTHMES T

(57)0 000

uobooboobOoobOoobOoooOoboooboooooobooOoobooOobooOoboodg
oooboobOoobDoooboooobOooooooobooooooooooooboboobooo
ooobooobOoobOoobOoobOoooOoobooOoobooobOooobooobooOobooobood
ooooobDoooDoooDoooboo0oboobDoobooDbDooDbDooDOoO



e R e [ [ A [
I e e R s ) s R [ [ [y

e e e e ) e e [ [ [ o

Oo0oooooo0oUoooDooo4o0 oo oDoooooooDooogogog
e s e e e e e O s sy [ |
Oo0oooooooDooooooooDooooooooooogodg

OooooooogoQgg

O Ooogoo
O Ooogoo
O O oo
I ) [
O 0o oOoo

O 0OooQgoooao
O 0OO0ooooao
O 0Ooo0oo0oooao

O Ooooo
O 0OoOooo
O 0Ooo0ooOoo

oo

O Ooooo
O Ooooo
O Ooogoo
OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo

OooooooQgoao

oo

O

oad

O Oooo

O Oooo

O OoOooo
O O oOgoaog
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooog
O O oOgogog

O
O

O
O

O0Oo0ooogoao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O

O 0Ooo0ooao

|

O

O 0o oOoo
O 0o oo
I [
O 0o oo
O O oo

(2)

O

I Y Y
O 0o oOoo
O Ooogoo
I [
O O oo
I ) [

JP 2004-516816 A 2004.

O
O
O
O
O
O

.10

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |
e e e e e e e e e s [ |
) R [ R e e [ A B [
e e [y e [ R e e [ [ B [

Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
OOoo0ooooao
OOoooooaog
OOoooooaog

[

O

[ |

O 0Oooo
O oOooo
O oOooo
O 0Ooo
O o0Oooo
O o0Oooo
O oOooo

O
O

O O

O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

O
O
O
O
O

O
O
O
O
(]

|

O

|

O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0oo o
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo

O
O
O

)

O
O

O
O
O
O
O
O

JP 2004-516816 A 2004.

O
O
O
O
O
O
O
O
O
O
O

.10

10

20

30

40

50



e R e [ [ A [

I e e R s ) s R [ [ [y

O Ooogoo

O
O
O
O
O

O 0Ooo0ooooao
O 0OooQgoooao

O
O
O

I e e e s
e e e e e e e Y o A
e e e e e e e e e Y o A

O
O
O

|

O 0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo

O
O
O

O

oo ooooooo o oo oooo0o o0 oo oooo o oooooogodg
I e e e [

O
O

O OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O O0OoQgoooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
OO0 oooao
O 0Ooo0ooooao
O OoQgooooao

O OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O Ooogogog
OO oQgogog
I [y |
I [y |

Oo0oooooogogoooo
Oo0oooooogoggoooao
OO0 oooDooogoggoooao
OO0 oooDooogoggogoooao
Oo0ooooooogoooao
Oo0ooooooogooooao
Oo0ooooooogogoooao
OO0 oooooogogoooao
OO0 oooDooogoggoooao
OO0 o0oooDoooggoooao
Oo0ooooooogoooao
Oo0ooooooogooooao
OO0 oooooogoooao
OO0 oooooogogooo
OO0 oooooogogogogoao
OooooooooOgoOooao
OooooooooQgooao
oo ooooooQgooo
OO0 ooooooQgooo
OO0 oooooogogooao
OO0 oooooogogogoao
Oo0oooooooOgoOooao
OooooooooQgooao
oo ooooooQgooo

O Oooo

O
O
(]
O

4)

[ |
O d

O
O
O
O
O

JP 2004-516816 A 2004.

ooooooooooan

O 0Oo0oo0oo0oao
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O O0ooo
O 0Oooo
O Oooo

O 0OooQoooo
O Ooogooo
OO ogogog
O 0O o0ooo
I [ [ Iy |
I [ |
[ |
O Ooogogog
OO ogogog

O Oooo

O
O
O
O
O
O
OJ

.10

O

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [

Oo0ooooooogooooooao
OO0 oooDooogogoooooao
OO0 oDooDooogoggogoooooao
Oo0oooooooooooooao

Oo0ooooooodg

(5) JP 2004-516816 A 2004.6.10

'O, OO
0 000000000000 00O0O0O0O0O0OO0OO0O0O0DOooooan

ooooooooboOoooooooooooobao

O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

u o

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

ooooooobooooooouooooobooooooooobobDboooo
ooano
gboooboobooboobdoobooboobooboobooboobooag

OOo0oooooooooDooooogooooao
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OOo0oooooooooDoooogogogooooao
OO0 oDooooogoooDoDoogoggooooao
Oo0oooooooooooooooooooao
Oo0ooooooooooooogogoooo

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

goooboobooboooboobooan

ugboobooboobooboboobooboobouoboobooboobooban
gooooooobooobooooooooobooboooooooooboooboooOogoao

oooobooboboobobobooboobooboobooboad

OoooooogoQgg
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
O

Ooooooogogg
OO0 ooooogogdg
OoooooooQgodg
OooooooogoQgg

O

O

O

O

O

(]

O

O

O

O

(]

O

O

O

O

O

O

O

O

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

DI:II:II:II:I
O 0Oooo
O
O Oooo
O Ooo0oooao
O0Oo0oooo

OoOoo0oooao
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O

OoOoo0oooao
OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo

O [ |
O O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
(]
O
O
O
O
(]
O
O
O
O
O
O
O
O
O

O O
O O
O O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

10

20

30

40

50



e R e [ [ A [

Oo0ooooooo o0 oo oooo0 oD ooDoDoooo0ooDoooogQgoao

OoooooogoQgg
Ooooooogogg
OO0 ooooogogdg
OoooooooQgodg
Oooooooodg
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoooooao
O O0Oo0ooooao
OO0Ooo0ooO0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

Oooooooooooooogogoao
Oooooooooooooogogoao
OooDoooogoooooogogoao
OO0 oDooogg4oooooogogogao
Oooooooooooooogoogoao
Ooooocooooooooogoogoao

OoOoo0oooaoo
OoOoo0oooao
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao

OOo0oooooooooDoooo4ooooooogodg

(6) JP 2004-516816 A 2004.6.10

oooooobooooooooooobobooooOooooobDboooo
ooao

O
O
O
O
O

oo goooboooboooboogobooboboooboo
ooooooooboOoocoooooooooao
googao

gbooobooooono 0 ugoooaooadod
oooooooobobocoooooooooao

OOoooooao
OO0Ooo0ooooao
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoooooao
OOoo0ooogoao
O O0Oo0oooao
O o0Oooo

O 0Oooo

O

goooboooboooboogobooboboooboo

oooooooobooOooooogao

U0 ooooooooooboobobooao
ooooooooboboooooogao

O0Ooo0oo0ooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0ooogoao
O O0Oo0oooao
O o0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O o0ooo

O
O
Oooooooodg
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]

goooboobooboooboooboobooboooboooboboboobodd

O
O
O
O

ub ooooobooboboobobooobooboooooboobooobooda

ub booooboobobooboboouobooboobooobooboobooda

gbooooaoao

ooao

ogood
gbooobooooobooboobooboooobooboboboobooboobao
goooooooobooooooooooooboooooooobooobooooao
goboooboooog obooooboooboooboogoboobobooboobooboo
ugboobooouoboobobouoboooooboobobobobobooboobaod

10

20

30

40

50



e R e [ [ A [

OooooooogoQgdg
OoooooogoQgg
Ooooooogogg
OO0 ooooogogdg
OoooooooQgodg

Iy ) ) ) I Iy
OoooooooooooohoooOhoooOhoooOoooooooooOooOoan

Ooooooooogoogoao
Ooooooooogogogoao
Oooooooogogogoo
Oooooooogogogao
OO0 ooDooogogogao

Oo0o0oooooo0oooooo 00 ooDoooo oD oooDoDooo0oooDoDoDooogogooooao
Ooooooooogoogogoao

OOo0oooooo0oooooo oo ooooo oo oooDoDoooo oo oDoDoo4gogooooao
OO0o0oOoooo4o0ooooooo oo ooDoUoo oo oooDoDooUoUoooDoDooogogooooao

OO0Oo0ooooaog
OoOoo0oo0oo0ooao
Ooo0oooogoQgdg

ooogao

O
O
O

O
O
O

OooooooogoQgQg
OooooooogoQgdg
OoooooogQgdg
Ooooooggodg
OO0 ooooogogdg

O 0Ooo0goooao
O 0OooQgoooo
O Ooogooo
O Ooogogooao
OO oQgogoao
O 0Ooo0oo0ooao
O 0Ooo0goooo
O 0Ooo0oooao
O OooQgooo
O Ooogogooao
O O0OoQgogoao
O 0Ooo0gooOooao
O 0Ooogoooo
O 0OooQoooo
O OooQgooao
O Ooogogooao
O 0Oo0oo0ooao
O 0OooO0ooOooo
O 0Ooo0oooo
O 0OooQgooo
O Ooogooao
O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0OooQoooo
O Ooogooo
O Ooogogooao
O 0Oo0oo0ooao

Ooo0oo0oood
Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
Oooo0oood
Oo0o0ooood

OoooooogQgdg

OooooogoQgg

O O
O O
O O
O O
O O
O O
O O

O

O

O

Ooooooooo
Ooooooooog
Ooooooog
O oo oooog
O O0ooooog
OO0 ooooog
OooooooogoQgdg
OooooooogoQgdg
OooooooogQg-g
OooooogoQgdg

ogooagao

O 0Ooo0ooooao
O 0OooQooooao
O O0OoQgoooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
oo ooooooogog
Ooooooooogogogoao
Oooooooogogoao
OoDooooogogogoao
OooooooooogooOoao

goaoaad
ooooao
googao
ugbooooboado

oo ooooooogodg

O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao

g
O
U
u
O
g

D)

O
O

O Oo0ogooooog
OoOooOoooooo
Oooooooo
Ooooooog
Ooooooog
OooooogQgog
OOoooooggdg

gooad

O oOooo
O oOooo
O 0Oooo

O 0Ooo0ooooao

O0Ooo0oo0ooao
O 0Ooo0ooooao
O 0OoOo0gooooao
O O0Oo0goooao
O O0Oo0goooao

Ooooooooogodg

JP 2004-516816 A 2004.

O
O

g
oo
good

ugbooobooobooboo oooba

ooooon0 ooooooooao

oboboobooboboobooban
ugobooobo oo ooboboobd aao

oooooooobbooooooooobobboooooooooobobODoon

goooooobaban
ooooooooo o
gooooogobobonn
goooooobdaban
oooooooboooan
goooooobobnn
gbooboobooboob 0o oboooboad

O Ooogooao
O 0Oo0oo0ooao

o000 oooooobooOoooogoao

O
g
t
O
g
u
O

O oOooood
OOoooQgoo

gooaao
oooogao
googao
goodaao
oooggao

oooooooOoooogoao

goooooooobo o
gooaoand
oooooao
gooooan
goodaoand
oo OD0OO0aO0

ooooooooao
ooooooooao

OoooOoooooo
Oooooooo
Ooooooog
Oooooooog
O oo oooog
O Oo0oooooog
Oooooooo
Oooooooo
Ooooooog

gobooogboaoan

O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo

O 0Oooo

gooooobaoao
o Oo0Oo0ano
oono
uoano
oodd
ooano

OooOoo0ooooao
OoOoooooaog

O
g
a
O
g
u

O Ooooo
O OooOooo
O Ooo0ooo

O 0Oo0oo0ooao
O0Ooo0oo0ooao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0ooao
O0Ooo0oo0ooao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Ooo0oooao

OOooooooog

O oOooo O Ooooooog

O Ooogooao

O Ooogo

.10

OO0 ooooog

0

10

20

30

40

50



e R e [ [ A [

(8) JP 2004-516816 A 2004.6.10
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
ooodg oo ooboob boboo boboob boooOob boobooobooao
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
ooooooooooooooooooobooboooooOoooooboboooooOodo
googao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
ooooooooao
ogoogano
ooooooooooo0ood0 ocooooooooobooboOOooOooooooobDbDboOooo
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooooboooooooooooooboooooooooooooOOobo bODOoOao
goooob boooo0 Ooboob0O0 oobob boobD Dobooboobooobao
goodgano
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
goooboobooboobodo ob boobobooboobooobooobooboobooadan
ooooooobO oooboobobOooooOooooobooboooooooooboDbDbooboo
goooboooboboobob bboobOobOO0O OObOO0O obooboobooobao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
ooooobooobooboobooboobo oboboo oboooboo obobooboo ooao
o000 0000 oo ooooooooooooao
googao
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobobooboboobooboboobobobobog boob o
uboodg obooboobdodg obooobooboooboda
ooooao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb

10

20

30

40

50



9 JP 2004-516816 A 2004.6.10

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan

oooooooooboooooooooooboboobooooooooobobooboogoo
oooooooooboooooooooooobooooooooooooboDboOOobond
ooooooooboooooogao

OoOoo0ooood
OoOoo0oooogod
OO0oo0oooogod
OOoo0oo0oo0ooao
O 0Ooo0ooo
O Oooo

g o

O

O
O O0oo0ooOoo
OoOooooooogoOodg
Oo0oooooogoQgoog
Oo0oooooogoQgog

oad

O O
OOoooooao
O Oo0ooooao
OO0 oooooogdg
OoooooooOodg
oo ooooooQgodg
OooooooogoQgog
Oo0oooooogogg
OO0 oooooogogg
OO0 oooooggg
OoOooooooogoQgodg
OoooooooogoQgog
OoooooooogoQgg
Oo0oooooogogg
OO0 oooooogogg
OoOoooooooOod
OooooooooQgog
Ooooooooogog
OooooooogoQgog
OOo0oooooogogg
OOoooooogogg
OOo0oooogoogdg
OOo0oooogogdg

oad
oono
uaoog oo

OoOoooooooOod
OoOooooooogoOodg
OoooooooogogoQgog
OooooooogoQgog
O
O

O Ooo0ooo
OO oo
O 0ooo
O 0Oooo

O
O
O
O
O

oo

Oooooooogogogoao
OO0 oooooogogogaog
Oooooooooodg

O O
O oOooo
O 0Oooo

oo

Ooo0oo0oood
OoOoo0ooood
OoOoo0oooogod
Ooooooggogaog
O0oo0ooogogaog
Oooo0oooOoogoao
OooooooQgogoao
OooooooQgdg
O Ooo0oooao
O 0Oo0ooogoao
Ooo0o0ogDo
O0Ooo0oo0oo0oao
OOoo0oo0ooao
OOoo0oooao
O Ooo0oooao
O 0Oo0ooogoao
OooOoo0oOoogDo
O0Ooo0oo0ooao
OOoo0oo0ooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oooao
OO0Oo0ooo0oao

goooobooooooooao
ooooooobooooooogoao
goooooooooooooano

OO0 ooooogod
OoOoooooodg
Oooooooodg
OooooooQgogoaoQg

oo

O Ooooo

O 0OoOooo

O 0Ooo0ooOoo
Ooooooogdg
Oooooogdg
O0Oo0oo0oood
OOoo0o0oood
O 0Oooo

O Oooo

O Oooo

O

O

O
O

oogad
oo
g oo
oogdd
goo oOad
oooooao
goooood
goboooboooboobooooobooboooogdnb
ooooooboOoocoooooooooboobooogogao
goof

OO oo
O 0ooo
I Ry |

O
O
O
O

O 0Ooo
O Ooodg

O
O
O
od O
O
O

oo ooooooogodg
OO0 ooooooogdg
OO0 ooooooogdg
OO0 oo ooooogdg
Oooooooooodg
oo ooooooogodg
oo ooooogooQgodg
OooooogoQgdg
O Ooogogoao
O O0Oo0oo0oooao
O 0Ooo0ooooao
O O0O0goooao
O O0O0goooao
O 0Oo0Oooooao
O O0Oo0oo0oooao
O 0Ooo0ooooao
O O0Oo0ooooao
O O0O0goooao
O O0Oo0ooooao
O 0O0OooOoooao
O O0Oo0oo0oooao
O O0Oo0oo0oooo
O O0Oo0ooooao
O O0O0goooao
O O0Oo0ooOoooao
O 0Ooo0oo0oooao

O 0Ooo0oooao

O
O
O
O
O

oogdd
ooano
ogoao
oono
ao

O OO

[ Ry |

O OO
O
O

oo

Iy e ey e R ) [ R I A
I e e e e e ) e s R

e e e e e I Iy

OO0 oDooooooooDoooogogogooooog

OooooooDooooooooogao
OoooOoocooooboooooooOooQgoann

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg

Ooo0Ooo0ogogoo
Ny I O I

O 0oo0Oo0oo.o
OooDooooogogood

oo ooooogoQgdg
OooooooogoQgg
OO0 oooooggdg
Ooooooooodg
Oo0oooooooQgog
Oooooooogodg
Ooooooogod
OOoooooogod
Oo0oooooooogodg
OOoooooooogodg
Oo0oooooogoogg
OO0 oooooogoogg
Oo0oooooogogdg
O Ooogoo
O
O

Oo0ooooooogg
OO0 oooooogoogdg
Oo0oooooogoogdg
OO0 oooooogogdg
OOo0oooooooogodg
OOo0oooooooogog
Oo0oooooogoogg
OO0 oooooogoogg
OO0 oooooogoogdg
OO0 oooooogogodg



e R e [ [ A [
e e e e R s [y [ |
Oo0oooooo0o oo oooo oD oo oDoooo0ooDoooogoggoao
Oo0oooooo0oooDoooUoo oD UooDoDoooogooDoooogoggogoao

I I [ Iy o
OoooOoocoOooooooOooooooOooooooooooooOooOoan

O 0Oooo

oagad
ooaod
ooagd

O O
O O
O d

O
O

OoooooogogQgooao
Oooooooggogooao

Oo0oocoooogoooooogogood
OoocooooooooooooOodd

Ooo0oo0oood
Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
Oooo0oood
OoOoo0oooao

OoOoo0oooao

OOoo0oooao

OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0oooaoo

OoOoo0oooao

OOoo0oooao

OoooooooooooQgodg

Oooooooooogogoao
Ooooooooogogogoao
Oooooooogogogogoao
OOo0oooooogogogaog
OO0 oooooogogogaog
OooooooooogoOoao

OooooooooooooQgdg

O Oooo

Ooooooooooooogdg

O Oooo

OoDoDoooogoooooogdg

O Oooo

Ooooooooooogogood

O 0Oood

OoooooooooooOgodg

O 0Oooo

OoooooooooooQgdg

oo o oooooogog
oo o0oooooogodg
OO0 o0 oooooogdg
O oo oooooogodg
OO0 oo ooooogodg
oo ooooooogodg

Ooooooog

O 0Oooo

Oooooooooooogdg

O Oooo

oo ooano

o

Ooooooooooooogdg

O Oooo

Oo0oDoooogooooogdg

O Oooo

ood
ood

ood
ood

OO0oo0oooogod
OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao

OO0 oDooo4gogooooogdg
Oo0oooooooooooOgodg
Oooooooooooao
Ooooooogoooooao
Ooooooogogogogoooao

O Oooo O

O O0ood
O 0o

(10)

Oo0oooogod
Oooooogod
OoOo0o0oooogod
OO0Ooo0ooood
OoOoooood

Ooooooog

O Oooo

OOoo0oooao
O Ooo0oooao
O Ooo0ooogoao

O
O
O

oo

Oo0o0ooogod
OoOoo0ooogod
Oooooogod
OoOoo0oooogod
Ooo0Ooo0Oo0oood
I B
Oo0o0ooogod
Ooo0ooogod
Oooooogod
OoOoo0oooogod
OoOoo0ooood
B
Oo0o0ooogod
Oooooogod
OoOoo0oooogod
OoOoo0oooogod

OoDoDoooogoooooogdg
Oo0oooooooooooogd
Oooooooooooogdg
Oooooooooooogdg
Oooooooooooogdg

O

OO0 oo ooooogodg
OOoooooooogod
oo ooooooogdg
oo o oooooogdg
oo o0 oooooogg
OO0 o0 oooooogdg

OOoooooog
O OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao

gbooooao
uod
oog oo

gbooooad

O d

Oooooooogogg
OOoooooogogg
OoOoooooooOodg

O oog o

O
O

JP 2004-516816 A 2004.

OoOoo0oOogDo
O0Ooo0ooO0oo0oao
OOoo0oooao
OOoo0oooao
OOoo0oooao
O O0Oo0ooogoao

O d
O O

OOoooooooOoooooao
OoooooooOoooooao
OooooooQoooooao
OO0 oooooQgooooao
OO0 ooDooo4gooooao
OOo0oo0ooooOoooooao
OOooooooOoooooaoo
OooooooogooQogooao
Oooooooogoogooao
Oooooooogoogooao
OO0 ooooogogooao

oono
ao

O o0ooo
O Oooo
O Oooo

oo o0 oooooogog
oo o0 oooooogg
oo o ooooooggdg
OO0 oo ooooogodg
oo ooooooogodg
OO0 ooooooogdg
oo ooooogdg

O Oooo

O 0Ooogo
O oo o

OooOoo0oOoogDo
O0Ooo0oo0ooao
OOoo0oo0ooao
OOoo0oooao
O Ooo0oooao
OoOoo0oOogaDo
OoOoo0oOoogao

O o0ooo

O Oooo

O Oooo

O Oooo

oo oooooogdg

O 0ood

O oo ooooogdg

O o oo

.10

O

O
O

OO0 oooooogdg

O o0oogoo

10

20

30

40

50



e R e [ [ A [

I e e R s ) s R [ [ [y
e e e e ) e e [ [ [ o

(11) JP 2004-516816 A 2004.6.10

ooooooobob 00 ooooooobooooooooooboobooooooooao
ooooooooooooooooooboboboDb0D OO ODooDODOODODOoOooooao
ooooooooooooooooooobooooooooooobobooboooOoOoan
0O OO0 ODoooooboogogogoooooobooboog0oOooooooooboooooao

uobooobooboobooboooboooboobooooboobooobooobooboboao

oooooobOoocooooooooobooooogod

oo

ugboooooodob 0o oboobooboobooboobooboobooobao
gooooooooooo oo obboobooooooobobOoOOobooooooao
gbooobooooobooboobooboobooboobobboobooboobao
oo coooooooooooboooooooboooOoOoboooooooooDoao
goboooooboogobob OO oobooboobobboobooboboobao
gbooobooooobooboobooboooobooboboboobooboobao
goooooooooooooooooboboooooooooobooo boOoOoao
gboooboooogoboobobooboboboboobobobooboobobao
ugboobooouoboobobouoboooooboobobobobobooboobaod
goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao
ooooooooooboooooooooooao

ogood

gbobooooooob 0o obooboobooboobooboobooobooobao
gooooooooooodo0 oo boooooooooboDbOOOoObOoooooao
gboooboooogoboobobooboboboboobobobooboobobao
ub booooboobobooboboouobooboobooobooboobooda
goooooooooooouob0 oo ocoooooooobOOoOObOoooooao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao

goboooboooboogobooobooboobgobobooboobobbooboobonb

gbooobooooobooboobooboooobooboboboobooboobao
gooooooooooouooooooooboooooooooboooboooOooao
gboooboooogoboobobooboboboboobobobooboobobao
ugbooboooouoboobobouobooooboobobbooboobaa
goao

gbobooooooob 0o oboooboobooboooboboobooboobooobao
gooooooooooo oo oboboooboooooooboboOoOOobooooooao
gboooooboogobooobobooboboooboobobbobooboobao
ub ooooobooboboobobooobooboooooboobooobooda
goooooooooooouob0 oo ocooooooooboboOoobooooooao
gboooboooogoboobobooboboboboobobobooboobobao
ugboboobooooobooboobooboooboboobdo obobooboooboobaado
goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooogoao

ogood

gbobooooooob 0o obooboobooboobooboobooobooobao
goooooooooooouob0 oo ocooooooooboboOoobooooooao
gboooboooogoboobobooboboboboobobobooboobobao
ubdoog oo ocobobooooboobobooboobobooboobooobao
gooooooooooooooobob 0o ooooooboboobooooooao
gbooobooooobooboobooboobooboobobboobooboobao

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [

Oo0ooooooo0 oo ooo4ooooDoooogogoao
Oo0ooooooooooooo4ggoooooogoggogoao
Oo0ooooogggooDooodoooooogogogaog

Oo0oooooo0ooooooo4o0ooDooooooooao
Oo0oooooooooooo4o0Dooooogogogogoooao
Oo0o0oooo4dUoooDoDooUo4dooDooogogogogoooao

e [y e ) R [ R e e [y [ A B [

O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0Oogoog
O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo
O 0OooQgogoog
Y [ Y
O 0Ooo0ooo
O 0Ooo0gooo
O 0OooOgooo
O Ooogoog
Y [ Y
O 0Oo0oo0oo
O 0Ooo0gooo
O o0Ooooo
I [
O Ooogoog
[ Y
O 0Ooo0oo0oo
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOgooo
O 0Ooogoog
O O0Oogogaog
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooogooo
O Ooogoo
O O0Oogogog

O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
o R |

OO0 oo ooooo oo ooooooOoooooo
Oo0oooooo o0 ooDooogogogogoooo
OO0 ooooo4o0ooDooogogogogoooo
OO0 Do oODooo4o0oooDoooggoooo

O0Ooo0oo0ooao

O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooo0ooo
O Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O o0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O oOoooo
O Ooooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O o0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Oo0ooOoo
O 0Ooo0ooao
O Ooooo
O oOoooo

O

OOoo0oooo

OOoo0oooo

O

O0Oo0oooao

OoOoOooOooooooOoooooooooogogood

Ooooooood

OoOoo0oo0odao

Ooooooooogooao
OooooooooQgooo
oo ooooooQgooao

O0Ooo0oo0oo0oao

O
O

oo ooooooQgodg

O0Ooo0oooao

O Ooogoo
I [ [
O O oOgog
I O Y
I [ Iy
O 0Ooogoo
I [ I
O 0o oo
I ) [ |
O 0o oOoo
I [ Iy |
O Ooogoo
O Ooogo
I [ [
O O og o
O 0o o0oo
O 0o oOoo
O Ooogoo
I ) [
O O oo
I Y [
O 0o o0oo
O 0o oo
O Ooogoo
I [ [
I Y [

OO0 oooooogodg

O0Ooo0oooo
O Ooooo
O OooOooo

OO0 o0ooDoooOo0oooDoDooogogogoooooog
OO0 00O ooo4gd0UoooDoooggogooooaog
OO0 0o oDooo Qoo oooggogoao
oo oooooo oo ooooogogooao
oo oo oDooo o oo oooogogooo

O O
O O
O O

O O0ood

O
O

O O0ooo

O Oooo

(12)

OO0 oo ooo4o0ooDoDooo oo ooooo
OO0 ooOoDooo4o0ooDooooogoogoooooog

O Oooo
O Oooo

OO0 0o ooogd0UooDoDooogggogooooao

O Oooo

OOo0oooooooooooooooooooab-o
Ooooooooooooooooooooaoo
Oooooocoo0oooDooooooooooao
OooDooooo0ooDooooooooooao
Oooooooo0oooDoooo4gogoooooao
OO0 o0DoDoooo0ooooDoooggogogogooooao
OOo0oooooooooooooooooooab-o
Ooooooooooooooooooooaoo
OooDoooooooDooooooooooao
Oooooooo0oooDooooooooooao
OooDooooo0ogoDoooo4ogogooooao
OO0 o0DoDoooo0ooDoDooogogogooooao
OOo0ooooooooooooo ooooooab-o
Ooooooooooooooooooooao.o
OooDooooo0ooDooooooooooao
Oooooooo0ooDooooooooooao
OOoDoooooo0ogogoDoooogogogooooao
OO0 o0DoDoooddoooDooogogoooooao

O 0ooo

O O0ooo

O 0Oooo

O Oooo

O Oooo

JP 2004-516816 A 2004.

goooao

O Ooogoo

O 0ooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O Ooogo

O 0ooo

O 0Oooo

O Oooo

O Oooo

O Oooo

OO oo
OO oo

.10

I ) I

O Ooogo

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [

e e e e e I Iy
e e e e e ) e s ) e Y I

Oooo0ogoood
Ooo0oo0OoOoo0onObdd

OoooooogQgoo
Oooooggoao
Oo0ooogoQgogao
OooooooQgoao

I I [ Iy o
OoooOoocoOooooooOooooooOooooooooooooOooOoan

Oo0ooooooooooooao
Oo0ooooooooooooao
Oo0ooooooogooooooao
OO0 oooDooogogoooooao
OO0 oDooDooogogggoogoooao
Ooo0ooooooooooooao
Oo0ooooooooooooao
Oo0ooooooogooooooao
OO0 oooooogogoooooao
OO0 oooDooogoggoooooao
OO0 oDooDooogogggoooooao
Oo0ooooooooooooao
Oo0ooooooooooooao
Oo0ooooooooooooao
OO0 oooooogogoooooao
OO0 oooDooogogoooooao
Oo0oooooooooooooaoo
Oo0ooooooooooooao
Oo0ooooooooooooaoo
Oo0ooooooooooooao
OO0 ooooooggogoooooao
OO0 oooDoooggoooooao
Oo0oooooooooooooaoo
Oo0ooooooooooooao
Oo0ooooooooooooao
Oo0ooooooogooooooao
Oo0oooooogogoooooao
OO0 oDooDooogoooooao
Oo0oooooooooooooao
Oo0ooooooooooooao
Oo0ooooooooooooao
Oo0oooooogogooooooao
OO0 oooooogoooooao
OO0 oDooDooogoggogoooooao

Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
Ooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOooooood
Oooooooogd
Ooooooogd
OOoooooogd
OOoooooogd
OoOoo0oooood
OoOoooooogod
Ooooooogd

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O
O
O
OJ

O 0Oooo

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoooooao
O O0Oo0ooooao
OO0Ooo0ooO0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
O 0Ooo0ooo

O OooOooo

O Ooogooo

O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooo0ooo
O Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O o0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo

O Oooo

O Oooo

O Oooo

|

O 0Oood

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

|

O O0ood

O O0ooo

O Oooo

(13)

O Oooo

O Oooo

O Oooo

O 0ooo

O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Oooo
O Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo

OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OO0O0o0ooooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OO0Ooo0oo0oooao
OOoo0ooooao
O Ooo0ooooao

JP 2004-516816 A 2004.6.

O O0Oo0ooooao
O O0Oo0Oooooao

O
O
O
OJ

gooao
o oo

O 0Ooo

OO oo
OO oo

10

20

30

40

50



e e R R [ [ [y

O 0Oooo

Ooo0oooogogQgoo
OoooooogQgoo
Oooooggoao
Oo0ooogoQgogao

I e e [y e e e e O
e e e e e I Iy
e e e e e ) e s ) e Y I

I I [ Iy o

OO0oo0oooogod
OooOoo0ooood
Ooo0oo0oood
Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
Oooo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Ooood
OooOoo0oood
Oo0o0oood
OoOoooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0Ooood
OooOoo0oood
Ooo0oo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0ooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod

O
g
O
g
g
O
g
u
O

Oooooooooogogoao

Oooooocoooooooogogooooao

O
O
O
O
O
O
O
O
O
O
O
O
O

O O0ooo

O 0Oooo

O Oooo

O Oooo

|

O oOood

O O0ooo

O O0ooo

O Oooo

O Oooo

O Ooogo

|

O oOood

O O0ooo

O Oooo

(14)

ogagad

O

O

ooo
uon
oagaod
oono

ooogag

googao
gooaao
ooooao
gooagao

JP 2004-516816 A 2004.6.10

oooooooOooogogao

gbobooboobooboobano
gboooboobooboooad
ooooooOoooogogao
ogoad

ooooooooobooooooooobobooooooooooboobooaoe

O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
OO oOgoo
O Ooo0ooOoo
O Ooooo
O OooOooo
O Ooooo
O OoOooo
O O0Oo0ooo
O Ooo0ooOoo

Ooooooooogooao
Oo0ooooooQgooao

O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O Oooo

oo o0 ooooogogog
OO0 o oooooggg
OO0 oo ooDooogogdg
Oooooooooogoogodg
oo o oooooogogogog
oo o0oooooogoQgg
oo o0 ooooogogg
OO0 oo oooooggg
OO0 oo oDooogogdg
oo ooooooogogoog
oo ooooooogoQgg
oo o0oooooogoQgog
oo o0 ooooogogg
OO0 oo oooooggg
Oooooooooogoogod
oo ooooooogogodg
oo ooooooogoQgg
oo o ooooogoQgog
OO0 o0 ooooogogg
OO0 oo ooooogogg
Oooooooooogoogodg
oo ooooooogogog
oo ooooooogoQgg

O Oooo

O
O
OJ
O
O
O
O
O
OJ

O Oooo

O 0Oood

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O O0ood

O O0ooo

O Oooo

O Oooo

O Oooo

O Oooo

O 0ooo

O O0ooo

O O0ooo

O 0Oooo

O
O
O
O
O
O

O Oooo

O Oooo

O Oooo

O Oooo

O Ooogo

O Ooogoo

O 0Oooo

O 0ooo

O O0ooo

O 0Oooo

O O0ooo

O Oooo

O Oooo

[ |

O 0Ooo0ooooao

O Oooo

O
O
O
O
O
O
O
O
O

OO0 o ooooogogg O Oooo

O Oooo

O 0o oog O O oo

OO ogogog

O Ooogo

O O0ooo

Oooooooooogoogoodg
oo ooooooogogog
oo o0 ooooogoQgg
oo o ooooogoQgg
OO0 o0 oooooggg
OO0 oo ooDoooggdg

O 0ooo

O O0ooo

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

obooobooboboooboobobobooboobooooobooboooboooboonan

O Oooo

O Oooo

O Ooogo

O Ooogo

10

20

30

40

50



(15)

Oo0oo0ogao

JP 2004-516816 A 2004.6.10

ooooooobobooooogo
gooobooboooooboaoado
ooooooooboooooogao
goooboobobooboo
uoooboobooboooooboado

O Ooooo
O O o0goo

ugbobooboobooboboobooboboboobooboooboooboooboadnb
oooooooobooo0 booooooooobo oooooob ooao

ooooobooo boooboooo” boooboooooboooboooboooboooboao
ooooooooooboooodQo0 coooooooooboDoOOob0 ODOboOoooooo o
goooobooob ooobooboooboob 00 obobooboooboobo oboao

gboooboooooboobooboobooooboobooboooboooboaoadnn
ooooooooobooooooooooboboboooooooooobODbOOo0ond

000000000000 0000000000
000000000000 0000O0D0D000O0
000000000000 0000O0O0O000O0
000000000000 00000O0D0000
00000000000 D0D000O0O0O0D000O0
0000000000 O0O0000

0DO0O0D00O0

DOoo0o00O0

000000

O

00

00

000

00000

0000000000 D0D000000O0D0000
DOoo0o00O0

000000000000 0000000000
000000000000 0000O0D0D000O0
000000000000 0000O0O0O000O0
000000000000 00000O0D0000
L _

[ TEEE TFATER

" Aa (St

[

[ Ag Hslyws

[

Am ApUnHs

- ap el

[

[ Gs Agsr

[

;G AmyQuHs

[ Gu ApGnHs

[

L & Aa

[

1. mAgdnQu

[ Ie lad

[

[ T Ied

[

[Iss AgUnQu

[ Mt Laylle

[

 Be Hs, M, Iau, Tp, Br

[

O

DOoo0o00O0

gooobooan

ooooooooboboooooogao
oooooooobobDobooooogao
ooooooooobooooooogoao
ooogao

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ocoopUd0OO00fDedO00DOO0OO0ODOODOODOODODODODODODODDODDODOODDODODO

10

20

30

40

50



e R e [ [ A [

I e [y e e e e e

OO0 oooooogogooo
OO0 o ooooogogooo
OO0 oooooogogoo
OO0 ooooDooogogogo
Oooooooooogogoo

O 0Ooo0oo0oooao
O OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O O0OoQgoooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
OO0 oooao
O 0Ooo0ooooao
O OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O OooQgooooao
O O0ooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0Oo0ooooao
O 0O0gooooao

Oo0oooooo0oooooooo0ooooDoDoooooooooogdg
OOo0ooooo4ooooooooooooDoDoooooooooogd
e A e s e e e e A [
Oooooooo0oooooooooDooooooooooogod

O

O

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O
O
O
OJ

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo

O 0Oooo

OoooooooOoooooaoo
Ooooooooooooao
OooooooQgooooao
OO0 ooooo4Qgooooao
OO0 ooDooo4Qgogoooao
OOoooooooooooao
OoooooooOoooooao
Ooooooooooooao
Ooooooogogooooao
OO0 ooDooogooooao
OO0 o0oDooo4Qgooooao
OOo0oooooooooooao

O

gooooao

O Oooo

O

O Oooo

O

O Oooo

0

|

O 0Oood

O

O 0Oooo

O

O 0Oooo

O

O Oooo

O

oo oo oo
gooobooboobdo 0ob bobooboboooboobobboobooboobo

O Oooo

O
0

O Oooo

0
O

|

O O0ood

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O O0ooo

O

O Oooo

oo ooooooQgogooo
OO0 ooooooQgogooo
OO0 ooooooogdg
OO0 oooooogdg
Ooooooooood
Oooooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
Ooooooooood
oo ooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
Ooooooooodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 oo ooooogdg

O

O Oooo

O

O Oooo

O Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

JP 2004-516816 A 2004.

.10

goboobooboobooboobobooo

O

ooogoao

O
O

O
O

O

O

O

O

O

ooooao

O
O

O
O

O
O

O
O

O

O

O

ooan

O
O

O
O

O
O

O
C

uboobooboboobooboobooobooboboobobobooboodd

gobooooobooboboobobad

goooooobooooooouoooooboDb OO0 oooooobbOoboboooodo
goooobooogoboo 0o ooboobooobooboboobobooboboo
ub 040 ocooobooboobooboobooouoboobooboooboobd
ooooooobooooodod
ogood

10

20

30

40

50



(17) JP 2004-516816 A 2004.6.10

oo oo oooboobo ODoOooOoOOO0OO0OO0 OO ODODDOOCOCODOOOoOoooOoooboDoao

oood
ooad

O O
O O
O O

O
O

OOooooooo0oooooo oD oo ooooooDoooogQgg
OOoooDooo4ooooooo0o oo oDoDooooooDooooggg

I e s e [y [ |

g
O
g
u
O
g
u
O
g
O
g
u
O
g
u
O
g
O
g
u
O
g
u
O
g
O
g
u

O

oo oo obooboogo oboboobobooboo oo ocooboboooobooao
oooooooooooouougob0 ooooooobo o0 oooooao
g0 obooooboobooboobooboobogobobooboobod
oo ooo ob boooob boooobooboobooobada
U OooooooooooboboooboooooooooboobooooOooao
gboboooooogan

O 0OooOooo
O 0Ooogooo

[ |
[ |
OO
O d
O d
0O O
[ |
[ |
O O
O d
O d
[ |
[ |
O O
O O
O d
0O O
[ |
[ |
O O
O O
O d
[ |
[ |
[ |
O O
O O
O d
0O O
[ |
[ |
O O
O d
O d

I [y |
I [ |
O Ooogogoog
OO ogogog
Y Y
I [y |
Iy |
I [ |
I [ O |
O Ooogogog
OO oQgogog
I [y |
I [y |
[ |
O Ooogogoog
|
I [y |
I [ [ |
I [ |
O 0Oooo
O Oooo
OO oo
O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O O0ooo
O 0Oooo
O Oooo
O 0Ooo

oooooobO ooooDobOoao
goooob Dooooboogao
ugbooboobooooaoo O
oooooooooooo Oo
ooooboooboooboooboobobo ooboobooboooo ooao
oo booo0oo0 ODoOooOoo0oo40 OCooo4o0 ocooooooboboOooooo
gooo0 0o obobogo oboboboQ0 obooooboobobogobao
goboooboooboobooboobooboboobooboboboobooboobooboag
oooooooob ooooobooboboOoooooooooooboooboooOooao

Oooooooooooooooooooooogoogoao
O
O
O
O
O
O
(]
O
O
O
O
(]
O
O
O
O
O
O
O
O

O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Ooo
O o0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O o0ooo

OooooooOhooo oo oooooooooooogogog
O oo d
O oO0oo O

goboooboooogoboobobooboboboobooboboooboobodnb

ugboobooouoboobodo oboooobooboobooobooboobooda
goooooboooobooooooooao
ugoad
oooooooooobooouooooooboboooooooooooo boOoOao
gooobooobgo oboboobooQ0 oboooobooboboooboooboobodg
gbooobooboobooboooboooboobooobooobooboooboooboobao
oo 0 oooboobo 0o ooo0ob0 oooo0ob0 oooooobooboooboboooo o
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
ooooooooobooooooooob ooooooboooboooooooooDoboao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
g obooooooooboooboboobobobooboooboocoooboo b boao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
U 0o ogoboobooboobooooboobobo 0 oboboboobooboboobao
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



L T T e T e T e T e T e T e T s B e |

O 0o oo

I e )

(18)

JP 2004-516816 A 2004.6.10

oooooooooooogooooooobobooboooooo0ob0 0o ocoooooooao
oooooooobooo0 oooboooooooooboboooooooobobDbOoDoo
ooooooooooooouooooooboooooooooao

gobgao
Tomdftrnzsdi 1

Rrdtyfrninaidi 2
GenChob AU BtersmGry~ 9717 2

Gipxdepdt: 5)
gt 10
VerdSes 11
Hiter'an

OoOo0ooooooo0ooDooooo0 oo oDoDoooo0 oo oDoooooooooaoo

Ooooooo0oooooDooo4o00 oo oDoooo oo oDoDoDo4o0oooDoooogoQgg

e e e e e e [ Y I

I Y I O [

O Ooooo

O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O 0Oooo
O 0Oooo

O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooo0ooo
O Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O o0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0OoOooog
O 0Ooo0ooao
O oOoooo
O Ooooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O o0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Oo0ooOoo
O 0Ooo0ooao
O Ooooo
O oOoooo
O 0Ooooo
O 0OoOooog

g
a

OooooooooooooDooooooogoooogogoao
OoooOoooooobhooobhoocooobobooo0oonooOgoano

O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo

g
a

g
a

O

O

O

ugoad

g
a

g
a

g
t

O
O
O
O
O
O
O

U
u

[

O

O

O

O

O

O

gooaao

g
u

ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooooobooooooouoooooboboooooooooobDboooo

[ O R |
[ I R |
[ R |
[ R |
[ i R |
[ o R |
[ I R |
[ I R |
[ I R |
[ R |
[ i R |
[ o R |
[ I |
[ I R |
[ R |
[ B R |
[ R |
[ o R |

O oobooboo oboobooboao
uoooooboo ocoboooboogobooao

ooooooooobooooooooooboboboooooooooobODbOOo0ond

gooboooboooboboboboobobooboobooboboboobooboonnb

oo
g

ugooboooboobobooobdoo obooboobooboobooboobaoada
ooodo0 ooooooooobooooooooooboboOoboooogoao
goboooooboboobooboooboobooobooboobooobooboooban
oooooooooboooooooooobobooooooooooboobond

oo oDoooooooooobooooooooooboboOobobooogoao
gooboooboooboboboobooboboogobooboboobooboobonn

ooooooooobooooooooooboboDbo ooboboboooO ODooooooo
oooooooobbooooooooobobobooooooooobobDbOOobd

10

20

30

40

50



O

L T e T s T e T e T e T e B e |

O

ooo0oao
MinixH CH M2

(19) JP 2004-516816 A 2004.6.10

GG 11 B Btasa G- S7157¢ 1

Gpxdrgpd! 5)
Tpeds 10
WidY9= 3
Hiltrian

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
uobooobooooobooob booboboobooboobooboobobooboboao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ooooobooooobooobooboobooboooobooboooboooboobao
oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooao

googobao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
googao

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobob bboobooboooboooboobooboobobooboboboo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gbooobooboboo0oxboooboboobooboooboobooboobooppOobOO
ubbobooboboboobooboooobooboodan

oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
cooooooooboooooooooobo,0O0O0o0ooooooboboboobooooooao
gooobooobooogobgoboboboobo 0o obobooboo goooogobod
bogoagon 0o ggodoggiodid obgdgodgono oogbod ooodagb oOa4d
oo obooooo0 ODOODO0OUO0OO0 ODCOO0OU0OO0OO0 Doboooooobo ooooobODoao
obooooboboobooobooobooobaodan

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [

Oo0oooooogogodg
OO0 oooooogogodg
OO0 oooooogogdg
OOo0ooooooood

O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoo
OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oogoao
O 0Ooo0ooo

I e e e e v e [ Y Y A [y o
e e e e e s ) e s ) Y Y A [y o

Oooooooogoooogoog
OoooOooboooOooOooQoo

OoOooooooooDoooDo0oooDoooboooogogoogog

(20) JP 2004-516816 A 2004.6.10

O

goboooooboboobooboooboobooobooboobooobooboooban
oooooooooboooooooooobobooooooooooboobond

goobooobooobobobgoboobobogoboobobooboooboobono
uoboboooboooboboxgboooobobooboobooboooboobooodad
ooooooooobooooooooooboboboooooooooobODbOOo0ond
gooooboopDbO0obODO0ODbDO0OO0ODODOODODODOODODOOOODOODODODO
ubobooboouobobobobooboobobooboobooboboobooboodad
oooooooobooboooooooooobobobooooooooooboDboood
goooobooboboobdo ooboobooobooboobooobooobog
oooooooooboooooooooooobooooooooooooboDboOOobond
goobooobooobobobgoboobobogoboobobooboooboobono
uoano

O
gooboooboooboboboobooboboogobooboboobooboobonn
ubobooboouobobobobooboobobooboobooboboobooboodad
ooy O0o0obobDb, 000000 ODOOOOoOooOooOobODbODDOOOOOOo
goboooooboboobooboooboobooobooboobooobooboooban
oooooooooboooooooooooobooooooooooooboDboOOobond
gooboooboogoboboboobooboooboobognb

g
ooooooooobooooooooooboboboooooooooobODbOOo0ond
goobooobooobobobobogoboobooboobobDboao

u
oooooooobooboooooooooobobobooooooooooboDboood
U oooobooboooboobooboobouobooboooboooboobooboao
oooooooooboooooooooooobooooooooooooboDboOOobond

O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Ooo
O o0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O o0ooo
O o0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O
O
O
O

O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

[ |
[ |
O d
O d
O d
[ |
[ |
[ |
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O o0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Ooo

10

20

30

40

50



OO0 o ooooogogooo
OO0 oooooogogoo
OO0 ooooDooogogogo
Oooooooooogogoo

I [y |
I [ |
O Ooogogoog
OO ogogog
Y Y
I [y |
Iy |
I [ |
I [ O |
O Ooogogog
OO oQgogog
I [y |
I [y |
[ |
O Ooogogoog
|
I [y |
I [ [ |
I [ |
I [ |
O Ooogogoog
OO ogogog
O 0Oo0oo0oo
I [y |
I |
I [ |
O Ooogogoog
OO ogogog
O 0O o0ooo
I [ [ Iy |
I [ |
[ |
O Ooogogog
OO ogogog

Ooooooo0ooooooo0o oo oDoDooo o0 oo oDoooo0DooDoDooooooooao
OoDooocoo0oooooooo0o oo oDoooooooooogdg
OOo0oooo4odUooooooo0UoooDoDoooooooooogd
o000 oo oo oDoDooUUUUooDooogoQgogao
OoooooOoooo0 oo oooooooooooogogoao

O Ooooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0O oOooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oOgo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo

oo ooooooQodg
oo ooooooQgodg
OO0 oooooogdg
O oo oooogdg
OO0 ooooogdg
Ooooooood
oo ooooooQgodg
OO0 oooooogodg
Oooooooogdg
OO0 ooooogdg

O 0Ooo0oo0oooao
O OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao

O0Ooo0oooo

O0Ooo0oooao

O 0Oo0oooao

oooooooooaon

O O0ood
O 0o

Oooo0oooogoo
OooooooOoood

OoOoo0oo0odgano
Ooo0ooOo0oogoano

oad

O
O
O
O
O
O

oo ooooooQgodg

O0Ooo0oooao

O

21)

oo oooooogdg

O0Ooo0oooo

O

googoooog oogao

Ooooooogdg

OOoo0oooao

OOooooogdg

O 0Oo0oooao

OOoo0oooood

O 0Oo0oo0oo0oao

OOoo0oooOodg

O0Ooo0oo0ooao

JP 2004-516816 A 2004.6.

O
O
O
O

OooooooQgodg
Oooooogdg
Ooooooogdg
Oooooogdg

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0OoOooogoaog

oooao

O
OOoo0oooOgodg O

OoOoo0ooooodg

O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao

oad

O
Ooooooogdg O

Ooooooogdg

O0Ooo0oooao
O0Ooo0oooo

oad

U gogooog

Ooooooogdg O

O0Ooo0oooao

O
O

O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo

10

gbooboogao

gboodgbad

goooooaon

OOooooogdg

O 0Oo0Oooao

O

OOoo0oooOod

O 0Oo0oo0oo0oao

O

OoOoo0ooooOodg

O0Ooo0oo0ooao

OoooooQgdg
Ooooooogdg
OoOooooogdg

O0Ooo0oooo
O0Ooo0oooo
O0Ooo0oooo

oo O

OOooooogdg

O 0Oo0Oooaog

goo gooano

uobodg ogboboofo oobda g
o000 ooooooobooao
ooogoooodg oo oooogoogan

O
0
O
O

I i I | |
i I |

O
g
u
O
d

U obooooad

gooobd d
o ocooooo ooggogao
gboboggoogno ooobog oo

I B R [ I

oo oooooo 0 ooobOOOOUOOoOoooobooboDbOOoOObOO0O OO0 bDODOo
gooooboobD oDoboob 000 obgoogoodoog 0 ogogog gao
uoboogbod o0 ooodgobogoggodofog oboboooobo oooobaoa d
0 oooo0 boooooooooobooOOoOoooooooboboboobooooooao
gooooboooboboobobogobooboboob ODobo ooboboob bo
ugoouobd ooooboobo b0 ocobobooboobOob boobooboobooaob
oooooooob ooooboboooooooooooboooboooooooao

gooogbad

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |
e e e e e e e e e s [ |
) R [ R e e [ A B [

Ooo0ooooooo o0 ooDooooo0 oo ooooogogooao
Oo0ooooooo0ooDoDoooo0oooDoooogogoao
Oo0ooooooooooDoDoooooUooDoDooogogooao
Oo0oooDooooooooooUogUoooDooogogoao
o000 oDoooodoooDoooUUoooDooodgogogao
Ooooooooo o0 ooDooooo0ooooooogogogoao
Ooo0oooooooo0ooDooooo0ooDooooogogooao
Oo0oooooo4o0ooDoDoooo0 oo oooogogogoao
Oo0ooooooo0ooDooooooUooDoooogogogoao
OOo0ooooooooooDooooUooDoDooogogoao
e e e ) Y Y Y
Ooooooooo o0 oo ooooo0oooooooogogooao
Ooo0ooooooo o0 ooDoDoooo0ooDoDoooogogooao
Oo0oooooooooDoDooooooDoooogogogoao

OO0 oooooogogoooooao
OO0 oooDooogogoooooao
Oo0oooooooooooooaoo
Oo0ooooooooooooao
Oo0ooooooooooooaoo
Oo0ooooooooooooao
OO0 ooooooggogoooooao
OO0 oooDoooggoooooao
Oo0oooooooooooooaoo
Oo0ooooooooooooao
Oo0ooooooooooooao
Oo0ooooooogooooooao
Oo0oooooogogoooooao
OO0 oDooDooogoooooao
Oo0oooooooooooooao
Oo0ooooooooooooao

oo ooooooQodg

O 0Oooo

O o0Oooo
O 0Oooo

O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O

oo ooooooQgodg

O

O
O
O
O
O
O
O
O
O
O
O
O
O

Ooooooogdg

O
O
O
O
O
O
O
O
O
O

OOooooogdg

Oooo0oogoood

O

OOoo0oooOod

Ooo0oooQgodg

Ooooooogdg

Ooooooogdg

OOooooogdg

OoOooogoood

|

OOoo0oooOod

Ooo0ooooQgodg

(22)

Oooooogdg

O

JP 2004-516816 A 2004.6.10

ooooooooaon
oooooooao

OO0 oooooogogodg
OO0 oooooogogdg
Ooooooooood
Ooooooooodg
Oo0oooooogooQgodg
Oo0oooooogoogog
Oo0oooooogogdg
OO0 oooooogogdg
Ooo0ooooooood
Oooooooooodg

O
a
O
g
a
O
a
u
O
a

Ooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Oooooooodg
OoOoooooogod
OO0 ooooogod

oooooooooboooooooooao

Oooooooooooogdg
Oooooooooooogdg
OoDoDoooogooooogdg
Oo0DoDooo4gogooooogdg

Ooooooogdg
OOooooogdg
OOoo0oooood
OOoo0oooOodg
OooooooQgodg
Oooooogdg
Ooooooogdg
Oooooogdg
OoOoo0ooooodg
OOoo0oooOgodg
Ooooooogdg
Ooooooogdg
Ooooooogdg
OOooooogdg
OOoo0oooOod
OoOoo0ooooOodg
OoooooQgdg
Ooooooogdg
OoOooooogdg
OOooooogdg

O O
O O
h O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

10

20

30

40

50



e R e [ [ A [
I e [ e e R [ A B

(23) JP 2004-516816 A 2004.

OoooooooQgodg
O O
O O
O d
O d
O d
O O
O O
O O
O O
O d
O d
O O
O O
O O
O O
O d
0O O
O O
O O
O O
O d
O d
0O O
O O
O O
O O
O d
O d

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oOgo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O ogo
O O0ooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo
O Ooogoo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Ooogo

OOoo0ooood
OOoo0ooood
OOoOo0ooood
O0Oo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
OO0OoO0o0oood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0ooood
O0Oo0ooood
OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0oooodg
O0Oo0ooood
O0Ooo0Oo0oo0ood
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O Oo0ogooao
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Oooooao
O O0Oo0oooao

O 0Oooo
O Oooo
O Oooo
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

) ) ) A A ) I B |
|
O
O
|
|
O
O
O
|
O
|
O
|
O
|
|
O

OOo0oooooooooooooooooooao

O 0Oooo
O Oooo
O Oooo
O Oooo
OO oo
O 0Oooo
O Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
OO oo
OO oo

O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

e ey e s ) e R A s [ [ |
O
O
O
O
O
O
O

e e ey e s e ) e s [ [ |

OooDooogooogogoo
OoooOooooooboogooOoOo

Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
Oo0oooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
O0o0Dooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
Ooooooogod
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd

0
g
U
0
g
0
g
u

oooooooboooobooooooooobooboooooooooobooooboooOoao

oonf
ugoaoadg

O
O
O

O
O
O

O 0ooo

O
O
O
O
O
O

O
O

O 0Oooo

O
O

O Oooo

O
O

O Oooo

O
O

O Oooo

O
O

.10

O Ooogo

0
0

ugoodaoand

goooao

gooooand
oooooano
gooogooan
goooaoand

goooooooboooooooooooboooooooooooobobooooOogoao
oooooooobooooogoooooooboooboooooooooboboooOogoao

10

20

30

40

50



OoOo0oooooooooooooo oo oDoDooUoooDoooDoDoDoooooDooooogdg
Oo0oooooo0oooooooooDoooDoDooUooUDoooDoDoDoooogoooooogdg

Ooo0oo0ogao

e R e [ [ A [
O Ooo0ooOoo

e e e e e e e A [

OO0 oooooogoQgooao
OO0 oooooogogogooao
OO0 oooDooogogogoao

(24) JP 2004-516816 A 2004.6.10

oooooooooboboooooooooobbooooooo ocooooao
gooooboooboobooboobooboobooboboboobooboobooboao
ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
gooooboogobooboboobob bgooogoooobooobooboognob
goboooboooboobooboobooboboobooboboboobooboobooboag
oooooooobobooooooooooboboooooooooobobDbOOobon
goboooboogobooboboobobobooboobobobobooboboboao
gogboooboouoboobobooboobooboobooboobooboobooaa
ooooooooobobooooooooobob ooooobooooooooao
ooano

oad
gooooboogoboooboobogoboboobooboobobobbobooboboboo
gooooooboobooboobobooobono oboobooboooboooao
ooooooobob 0o oooooooooboboooooooooo oooao
goboooboogobooboboobobobooboobobobobooboboboao
gogboooboouoboobobooboobooboobooboobooboobooaa
oooooooobbooooooooobobobooooooooobobDbOOobd
gooooboooboobooboobooboobooboboboobooboobooboao
ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
gooooboogoboooboobogoboboobooboobobobbobooboboboo
goboooboooboobooboobooboboobooboboboobooboobooboag
oooooooobobooooooooooboboooooooooobobDbOOobon
goboooboogobooboboobobobooboobobobobooboboboao
gogboooboouoboobobooboobooboobooboobooboobooaa
oooooooobbooooooooobobobooooooooobobDbOOobd
gooooboooboobooboobooboobooboboboobooboobooboao
ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
goboooboooboboooboonb

g
oooooooobobooooooooooboboooooooooobobDbOOobon
goboooboogobooboboobobobooboobobobobooboboboao

uoobooouoboboboboobobooboobodo o obooboodobado
ooooooobooooooooooooobobooboooogoao
oboooboobobobooboooboooooboobooboag
oooooooooboooooooooooooooooooao
goooboobobobobogoboonn

O 0o oo
O Ooogo
O Ooogoo
O O oo
I O [

O
O
O
O

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
0O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

OJ

[ R |
O OO
[ By |

Ooo0O0oo0oood
Oo0o0oood
Oo0o0o0oood
Oo0oo0oooogod

o
ogoo
ugod
gogao

I Y [ Y

O o0Ooo0ooo

O oOoo0gooo
OoOoo0ooood
OOoo0oood
OoOoo0oooogod
OoOoo0oooogod
OoOoo0Ooood
Ooo0oood
OoOoo0oood
OoOoo0oood

uo

Ooooooooogooao

Ooo0oo0oood
Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
Oooo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Oo0ooood
OO0oo0oooogod
OoOoo0oooogod



e R e [ [ A [

Oo0oooooooooooogogoooao
Oo0oooooooooooogoooao
OOo0oooooooooooogogoooao
OO0 oDooDoooggogoooooogd

Ooooooooogogoooao

(25) JP 2004-516816 A 2004.6.10

ooooao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
ugoooobooobooboobdo obo 0ob OO ocobOoobooOoobobobobooao
o ooooooooooooboOOobo0 ODbOooooooooobobo ooooooboDoao
goooobooboboobobooboboobobooobooboboooboboDbao
U b boobobooboobobooboobooouoboobooboooboobooboadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
O

googao
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooooboooooooooooobooboobooo0o0 oo oo ooobooODoOao
gooobooobob0o oooboboobooboogoboobo oboboobooboonob
ubouobooboboobooooboobooooboobooboouoboobobao
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
ooo ooooooob boboob bobo4obO0 oboooboboboobooao
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
ooooooboooooooooao

googao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooboob OO0 oboobOooboooboobobobooaon
oooooooob 00 ooooooobooboo oooboobooocooooooooooao
oo oboobo oboooboboo Ooboboo Oobob boooboobooobao
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooooboooooooooooooboobooooooooooooobooo o

gooobooboboobooboooboobobooobooboboooboboDbDao

OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
OO0 oOoooogQgogaog
OooooooQgoao
OooooooQgoao
OoooooogogQgogoao
OooooogQgogoao

O O
O O
O O
O O
O O
O O
O O

O
O

O
O

ood
ogoaod
g oo

U obooboobooooboobooboobooboooobooboaoadnn
oooooooobbooooooooobobobooooooooobobDbOOobd
g oooboooboobooboboobooobooobooobooboooobooboaodaob
ooooooo oo
goooobooboao
goooboooad

U Oboooooooooobooobooooooao
ooooboob 040 obobobo oooboao
oo oooboo oboooboooooboobao

U0 ODbooooooooooboboboooooooao

g

obobooboobobooboobooboobobnn
ubooobooboobodob 0o oboooba

ooooooobobOooooooooobDboood

O
g
ugoad
O
g

g

obooobooboboboobooboobobnn

oooooooobooboooooooooobobDboooo

ogoaod
ugoad
goao

ugoad
goao
ugod

gooooboobooboooboo oo ooao
uooodg oo ooboob booocobaoadao
oooooao

ubooboobooooboobooboobdd
oooooooobooooooooooboboooboo
obooobooboboboobooboobobnn

10

20

30

40

50



e e R R [ [ [y

OOo0ooooooooooDoooooooooodg

OOo0oooooooooooogogoos

Oooooooo0ooooooooooooogdg

Ooooooooooooooggdg

oggaod
oo

O O
O d
O d

O
O

O OooOgooo

OO0 o0oooooo0doooooo40oooDoooo oD UoooDoDoooooooDoDoDoogoggoooao
e e e e e e e s Y

Oooooooooooooooooooood

OooooooooogogooQg
oo ooooooogogooQg

OOo0oooooooooooooooooood

Ooooooooogoogooao
Oooooooogogogoao
Oooooooogogogoao
Ooooooogogoao
OO0 ooDooogogogao

OOoo0ooooOod

Ooooocooooooooogoogooao
Oooooooooooooogoogoao
Oooooooooooooogogoao
OooDooogogooooooogogogoao

O
O
O
O

O
O
O
O

OoooooogQgdg
Ooooooggodg

O

ugbooogbodaao

Ooo0oooQgdg
Ooooooogdg
Oooooogdg
OOooooogdg
OO0 ooooogdg
OoOoo0ooooodg

OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
OO0OoO0o0oood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg

goooooobooooooaog®

goooaoooad

oooooooao

goooao

O0Ooo0oo0ooao
O0Ooo0Oo0ooao
O0Ooo0oooao
Oooooogogdg
OO0 oooogoogdg

U
O
g
O
g
t
O

OoOooOoo0ogao

gooooan

OO0 oDoooggogg
OoooooooOoogoo
OooooooogogoQoogoo
OoooooogoQogogoaoQg
OoooooogQgogooQg
OoooooogQgogog
OO0 oDooogQgogodg

O d
[ |
[ |
[ |
O d
O d
O d

O

O
g
u
O
g
O
0
g
O
a
u
O
g
O
g
g
O
g
u
O

O
O

O
O
O
O

Ooo0oooQgdg

a
O
a
u
O
a
O
g
a
O
g
u
O
O
O
O
O
O
0
0
O

(26)

O Ooo0oooo
O0Ooo0ooood
O0Oo0ooood

[ o R |

OOooooooooooooogdg

oo

u
O
g
u
O
g
O

OoooooooooDoooo4gogoooog

JP 2004-516816 A 2004.6.10

OOoo0ooooodg
OOoo0ooooodg
Ooo0oooQgdg
Oooooogdg
Oooooogd
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
O0Ooo0oo0oo0ooao
OOoo0ooooao
OOoooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Ooo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOo0ooooao
O O0Oo0oooogoao

O O0Oo0gooo
O 0Oo0ooOoo

oooooooooboooooo OO0 OO oooOooODbOOoOoo
ooooooooobobooboooooooooobDobooD bDoo
ooooooooobOooooooooooooooooooao

gbooobooboobooboobnn
oooooooobooOooooogao
oooobooboboooboboboo

ubobooobodo obobooboobod
ooooooooboboooooogao

obooobooobooboooboobao

Uo0odd ODoooob0 ooooood

gooor

gooooooan

o*“
Oood

[ R |

Oo0ooooooo0bOooooogQgogaog
Oo0oooooogogooooood
OO0 oooooogooooood
OO0 oo oDooggoOooos

0000000000 000000 00
000 00000000
00 000000 000
0’ 0000000000
000000000000
0o0o0O0O00oO0O0O0O0Ooo
000000, 00,00
Ooo0O0O0D0oO0O0O0O0OoO
0oo0DO0O00oO0O0O0O0Ooo
UDpooooooo OO
D0O0O0O00O0O0O00O00
0oo0O0O00O0O0O0O0O0O
000000000000
0o0o0O0O00oO0O0O0O0Ooo
000000000000
0Oo0o0O0O0OoOO0O0O0O0Ooo
00000 000000
000000000000
0oo0O0O0O0oO0O0O0O0Ooo
0oo0O0O00O0O0O0O0O0O

oooooooooooban
goboooogao
gboooboooboooadao

O
O
O
O
O

OO0 ooDooo4gogooobooogoggogoooao
Ooooooooooooooooogooao
Oooooooooooooogoooao

O

O

O

[

O

O

ooogao
Ooo0ooan

10

20

30

40



27) JP 2004-516816 A 2004.6.10

[

[ By LR A W) =S Oyl a2k |

[ A NN arfird Uvaasity () TS 7403
[

| QN GG, | FINES Grpter Grones Gop Te Sigy Grig
U mr Chrihricke LKA 2075 #9748,

[

[ H A7 IR R

E o A S ] BRI
[ i

[

[

ey SRS B e ) B
[

[ ALY DS 1L 1) e e B o s B
E AT,

[

O

Ooo0ooooooo o0 oo oo oo0 oo oDooo o0 oo oooogogo-g
Ooo0ooooooo oo oooo0 oo oDoooo0oooDooogoQgo-g
Oo0oooooooooooo4o0 oo oooo4ooooDooogogog
Oo0oooooo0oUoooDooo4o0 oo oDoooooooDooogogog
e s e e e e e O s sy [ |
Ooo0ooooooooooooo0oooDooooooooooogooga-g

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao

O O

O Ooooo
O Ooooo
O Ooooo
O Ooooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O o0ooo
O 0Oooo

O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo

O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao

ooooooooboOooooooooobbooooooooobobDoobond
gooobooboboob Doboobooooboobooobooognob
uboobooboooboooboghb

gooooboooboboboboobooboooboooboooboaodnb

ooooooooooocoooooooooao
oooooooobooooo0ogogo ooooao
O oocoooooooobobooooooao
oooooooobooocooooooooao

gboouoboobooboobooboooboadnb
oooooooobobocoooooooooao
goooboobooboboobooobooobooaodnb
oooooooooobooooooooao
gbooobooboobobooboobooobooboagadnb
o000 00 ocoooooooooobooao
gooooboobobo 0ob0o boboobooaob
gboouoboobooboobooboooboadnb
oooooooobobocoooooooooao
googano
gbooobooboobogobooboooboonb
gbooobooboobobooboobooobooboagadnb
ooooooooboOoocoooooooooao
gooobooboboogoboobobooboogonb
gboooboob oo obooobooobaoaohb
oooooooobobocoooooooooao
goooboobooboboobooobooobooaodnb

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |

OOo0ooooo4dodooooooooooDoDoooUoooooDoDooogogoao
OO0 oooodUoooooUo-dUoooooDoDooUUUooDooogogoao
Ooooooooooooooo o oo oDoooooo0ooooogogooao

I Ry |

O 0o oo

O Ooogo

O Ooogoo
O
O

O 0Ooo0oo0oooao
O OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O O0OoQgoooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
OO0 oooao
O 0Ooo0ooooao
O OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O OooQgooooao
O O0ooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0Oo0ooooao
O 0O0gooooao

OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
OO0 oOoooogQgogaog
OooooooQgoao
OooooooQgoao
OoooooogogQgogoao
OooooogQgogoao
Ooooooggogao
OO0 oOoooogoQgogaog
OooooooQgoao
OooooooQgoao
OooooogoQgogoao
OooooogogQgoao
Ooooooggogao
Oooo0oooOgoOoao
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
OooooogQgogao
OooOoo0oooOgoOoao
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogQgoao
Ooooooggogao
OooooooOgoOoao
OooooooQgoao
OoooooogoQgoao
OooooogogQgoao

I [y |
I [ |
O Ooogogoog
OO ogogog
Y Y
I [y |
Iy |

O

I Ry |
I o R |

a
u

gooooao

g o
oo
g o
g o
oo
g o
u o
O

g

O

gooad
oooao
oooaog

O
O
O
oooogao
O
O

ogoo oOag

ooooooao

Ooo0oo0oogao
Ooo0oo0ogao

O ooogd
g oooad

oooooooobobooooooooooao
gooboooboooboobooboo ooobooao
ot obooboobdob boobooobada
gooooooboooooooooooobooo O
ugbooobooooobooooooob baoaao

|

Ooo0Oo0oogoooOod
I [y |
I [ |

0

(28) JP 2004-516816 A 2004.6.10

ooouoQo 00 boooooooooobOoOooooooooao
ood oooooobobooooooao
ooooooooooooooooooooobooooooooao

O
O
O
O
O
O
O
O
O
O

OOoooooogd
OOoooooogd

gboobooboboobdoobooboooboobooobad
ooooooboooooooooooobobooboooogoao
gbooobooboobooboobooboooboooboobad

oooooboooooooooooooboboooooao
googobogooan

ooooooboOoocoooooooooboobooogogao
o000 oDoooooooobooooooooao

oooooooooboo oo ooooo oood
o0 ODooooooo oo ooooooooao
O 0ODoODoODoO0oo0o0 oooo O ODobooooog
oooooooOoooogoao ooooooooao

O0Ooo0oooao

O
O
O
O

O Oooo

O
O
O
O

oooooooooOoOoooooooooobooboooooOooao

goooboooboboobooboooboogoboooboobooobooDbodnb
ugbobooboobooboboobooboboboobooboooboooboooboadnb
oooogao

oooouob0 oooooobobo ooobooooooooao
goobooobooobobobooboobooboooboooboooboaodab
00 Obooooo4o40o oooooooooo ooao
goobooobooobooboobogogboooboooboo oo
gooooboobO ooboohb goooooooad
ooooooooao
goooobooboao

gooaooboaoano
ooooooooao
oo oodg oobad

Oooooooogod
Ooooooogod
Oooo0oooogod
Oooooooodg
Oooooooodg

u
O
g
u
0
g

10

20

30

40

50



oooooooboboooo0od0odg oooogoao
oooooooooboboooooooooao

(29) JP 2004-516816 A 2004.6.10

oooooooobooobo bODDOOo
OO0 OCoooooooo o

oad

g o goano
o000 ocooooooboboooooooooobooooboooooobobDbooon
goog0g obooobobooobooboogoboooboobooobooboboobobDbDao
ooooboo oooboobob boob ooboobo oo oogobadd
oo o0 oooboofog0odg o0o0og0og0ogg0n0 ooo0 ocoooo o oobooao
0 ooo oobo obo obboo oboobooboobo0o oboo booboao
Ubogobagood gbagoodgin Odb obgdgdodoodgogdgodin boaogoad
oo ooo booo OobOO ODoOobOODOOCOCOOO0OOoooooao
gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
oo 0odg oboobog oo obooboob bbooobooboo0 ooboboobao
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ocooooooooboooooooooooobooboooooooooobobooooo oo o
oooobo0 ooogobobo 0boo0obo0o OUbo4o oboobooobooobooboonob
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
g oooooboobo0 oo oboobob bDboobOO0oObO ODooboboobooboo
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
oooooboooooooboooboobooboooobooboobooboobo oo
oo oboooo4o oCooo4o40ob0D Doo0o40ob0D oo coboooooooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
ucoooobooobooooobooboob Obbob0bo0 0oob0o0 ocoooboobooobaodoa
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
unboooboobooooobooboboboobooouoboob ooboooobaoado
coooooooobooobobooo0d0 oooooooooboOoODbo ODobOOoOoOOooOo oo
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooan
gooaogoboad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
gooobooor bogobooboboobooboobooboboouobooboobad
cooooooooooooooooooobooooooooobo boooooOogoao
gobooobooboobooboad
oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
oooooooobobooO0o0 ODbooooooooobOoOOoOOOoOoOoooobDbDbOOoOod
uooog obobooobooboooboobooboobobooboob oobooboobao

10

20

30

40

50



O
O
O
O

O
O
O
O

O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooo0ooo
O Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O o0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O oOoooo
O Ooooo

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Oooooooodg
Oooooood
OOoooooogod

OO0 ooDooo4o0ooDooogogoooo
Oo0Dooooogod

OoOooooooooooooooogooogao
OooooooooooooooooonoOgoan

O

OOo0ooooooooooooooooooao
OOo0oooooooooooooogooooao
OOo0oooooooooDooooogooooao

O

gooaoan

O

oooooo oo
ooooboobonb

OO0 o ooooogogooo
OO0 oooooogogoo
OO0 ooooDooogogogo
Oooooooooogogoo
oo ooooooogoQgog
oo o ooooogoQgg
oo o0 ooooogogog
OO0 o oooooggg
OO0 oo ooDooogogdg
Oooooooooogoogodg
oo o oooooogogogog
oo o0oooooogoQgg
oo o0 ooooogogg
OO0 oo oooooggg
OO0 oo oDooogogdg
oo ooooooogogoog
oo ooooooogoQgg
oo o0oooooogoQgog
oo o0 ooooogogg
OO0 oo oooooggg
Oooooooooogoogod
oo ooooooogogodg
oo ooooooogoQgg
oo o ooooogoQgog
OO0 o0 ooooogogg
OO0 oo ooooogogg
Oooooooooogoogodg
oo ooooooogogog
oo ooooooogoQgg
oo o ooooogoQgog
OO0 o ooooogogg
OO0 oo ooooogogg
Oooooooooogoogoodg
oo ooooooogogog
oo o0 ooooogoQgg
oo o ooooogoQgg
OO0 o0 oooooggg
OO0 oo ooDoooggdg

g
u

OooooogogQgoao
OooooogQgoao
OO0 oooogQgogao

a
u

g
u

O O o
O O0ooo

O

O O
[

g
a
O
g

o

O O
O O

oo

ogo oaoaod
o OooOo0Oa0

googao
ubobooboobdooboobooobaodab

oo

O O
O O

O
O

|
O

OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Ooood
OooOoo0oood
Oo0o0oood
OoOoooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0Ooood
OooOoo0oood
Ooo0oo0oood
O Ooooo

gooad

g o

gboooodaao

goooboooboao
goooooboooad
o 000 0000

O

O

g
a
O
g

O

(30)

O
O

O Ooogo

O

gooad

ooog ooooo oogoao
oooooooobobooooogd
ooooooooao

oooaod

O

g
O
O
0
4

O

O 0Ooo o

g
g
O
g
u

oo

g
a
O
g

O

O

O Oooo
OO oo
O 0O oo
O 0Oooo
O 0Oooo

O

JP 2004-516816 A 2004.6.10

goao

O

O

goaoaad

oono
gboooodaoad

O

O

O

O

O

O

od
Oood

a
O
g
u

O

oo

oooooooao
oooooooao

gooaoan
goooao
goooano
gooaoano

O Oooo
OO oo
OO oo

oooooooao

gooooogao

gbooooooand
oooooooao
gboboooooan
gboooodoaoad
oooooooao

goooobo oo

oooooooooooano
ooooo0 oooooooooao
o000 oooooooooboao
O Oooooo booo boooo
ooooooobooooooouoooooboboooooooooobDboooo

O

O

oo

gboboooooan

ugoodaob oooodoho

oooodg 0ooo booooooooao

gooobo boboob oooodg ooboao
oooooooooooooooooooao
goboboboooboooboooboogoboobobobonb
o0 ODooboob bogododoogo bodoao
o0 o0oooo0og0odogoooon oo ocooooao

OoooooOooco o0 oo ooooo0 oo ooooogogooao
Ooo0ooo@oOoocoo0ooDoDoooo0 oo oDooogogogoao

oo ooboog oobao
U gobooobodoo oado
goooooooobooan
gboooboooogoboaoaan

OOoooioood
O Ooogogoooogod

O
g
u
O
O

gooooboooboobogobo oooob boao
ubooboobooboobooboooofo ooao
U0 oboooooooooobobobboooooao
goobooobooobooboobooobooooobooao

10

20

30

40

50



O

Oo0oo0oogao
Ooo0oo0ogao

oooooooao
O

Oo0oooooo0ooooooo4o0ooDooooooooao
Oo0ooDoooo0ooooooogoggooooaog
OO0 OoDooo4doooDoogog4gooooao

N [ B

O o0ooogdg

Ooooooooooooooogod
Ooooocooooooooogodg

Oooooooooooooogodg
Oooooooooooooogod
OO0 oDoDoogogooooooogd
Ooooocoooooooood
Oooooooooooooogodg
Oooooooo0oooooogogQgogoao
Oooooooo0oooooogoggogoao
OO0 oDoDooo4ogooooooggogaog

Ooooooggoao

O

O

oooooao
ooooooao

ooooooao
ooooooao

OoOoooood
OoOooooogod
OoOonoooogod

O

O
O

O
O

O
O

gooooboobogonnb
gbooobooboad
U 0oboog0og0oggao

Ooooooooooooogogood

O

Ooo0ooooooooooooodg
Ooo0oooooooooooooogodg
Oo0ooooooooooooogdg

[ I |

O

G

O

Oooooooooooooogod
OO0 oDoooogog4gogoooooogd
Ooooooooooooood
Ooooocoooooooood
Oooooooooooooogodg
Oooooooooooooogodg
Oooooooooooooogod
OO0 oooDooogooooooogd
Ooo0ooooooooooooood
oo ooooooooooooogodg
OoOo0ooooooooooooogodg

goooaoan

JP 2004-516816 A 2004.6.10

oooooooooao
ooooooooboOoooooooooooan
ooooo ogoggooao

o 0oo0 oooooo oo
ooggoono oooao

oooooooobooboooooooooobobobooooooooooboDboood
ooooooooobooboooooooooobobooboooooooobDbDDoODOoD
oooooooooao

uoboooboooboboboobooboobooobooboobooobooboobdad
oooooob ooob oooooooO oobooobo OboobOoooo bObo:o
goooobooboboobooboboogobooobooboooboobodnb
gbobooobouobdoobooboobooobooobooboooboooboooboaado

oooooano
ooooao

Oooooooooooooogod
Oooooooooooooogod
OO0 oDoooogog4gogoooooogd
Oo0ooooooOoooood
Oo0oooooooooogdg
OoDoooooooooogdg
Oooooooooooog
OoDoooo4gooooodg
OO0 oooDoogogogogoooodg

goooood

gooooboobooahnb

gboboooboobond
gogoodg goad

OoooOooooo0oooooo oo oo ooooooDoDoooooooooogdg
oo oIOhoooo o0 oo oooo0o oo oD oDoDooo oo oDooooooooao

oo ooooooogdg
OO0 ooooooogdg
OO0 oo ooooogdg
Oooooooooodg
Oooo0oooQgdg
OoooooQgdg
OooooogoQgdg
Oooooogogdg
OO0 oooogoogdg
Oooo0oooOodg
OooooooQgdg

gooooboano

Ooooooooogooao
Ooooooooogogogoo

OoooooQgdg
OO0 ooooogogg
OO0 ooooogoogdg
OO0 oooooogdg
OooooooooOodg

ugbooboobooooobaod

oooog ooooog ocooogo o
ooooo0o oo b oooobo oo

oo ooooooQgooo
oo ooooooQgooo

gobooobdo oobobooboooboo oobao
oooooooobo ooob o0 ooooao
U0 00gdogoogno oogogooag
uooboodg oobodo obo ocoobooooobad

O

OoDooooogogQgooao
OOo0Doooooogogg

oooog gooaao

a
O
g
g

OooOoo0ooooOodg

O
O

oooooao
googgooao

uooooo oooao
oooooooo o
oogoogoggoooao

oo oooao
googoad

Oooo0oooOodg
OooooooQgdg
OooooogooQgdg
Oooooogogogdg
Oooooogogdg
I [ |

gooogobao
googboad
od OoOo0ao

g
U
O
t
O
g

g oooogb OO

oo ooooooQgdg
Oooooogoogdg
Oooooogogdg
Oooooogogdg
OooOoo0ooooOodg
OooooooQgodg
OooooooQgdg
OOooooooogoQgg
Ooooooogogogooao
O 0Oo0ooooao

googao
ugbo o0 o0oagao
goooooooaon
gboboooboobaoao

O OO

10

20

30

40

50



(32) JP 2004-516816 A 2004.6.10

cooooooooboooo OO oooOoDOOO0O ODODODOOOD DOOOOOOoOoooao
ooooboooboobooboobobo bbooobooo booao gboboooob 00
oooooob0 000 ocoooooooooboo ooboooao ooooo oooao
o0 0o0b0 0b0 oooboooboobooobooboogobao g ooog gob OO0
ugboooo oboobo ooboo ooooo ooaob ooo ooobaoaao
ooooooobooooboooouoob0 oooo o oooao g oooo booao
gbooobooobooobooboboooboobobooghb gooooboooboao
ugbooboobooobooboooooboobada gobooobooobdoaood
gooooooboobooboocooooooooDbooao oooooooboooao
ugbooobooobobo ooboooboo ob 0 0o g ooboboooo ooaoaao
oooo0 ocoooooobooooooooo oo oo ocooog oo
g

g

t
O
g
a
O
O

O 0Ooo0oo0ooao
O 0Ooo0oooo

a
O
g
u
O
a

O
ooo ocoboo b o0 0oo0odg oooboobao gooobooboobogd
gooocoboaooboob 0O
O
a

OO0 ooooodg
OOooOooOooood
Ooooo0ooood

g ooodg obooahob oo ooobob booobao

ooooooob ooo0ob0 ooooooobo oooao oooo oooooao
ooooobooboboogobo oooo obo oo g oboooboogo obao
oo ocoboobobooboooobooboooboboobooboboouoboboboao
ooooooooao

gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooboooooooooooobooo OO ODoOooOoODO OoOooOoODoODoao
gooobooobooboogoboboDb ooboooboobooboobobooboboo
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooobooooooooooooboDn0O oDoooobooboooooooooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
gooobooboob bboooboob bboooOoboobO ODoooobob booobao
o 00 oooob oooboob oDoobobobooooooooooooboobooobooooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
oooooooooboooooooooobooboooooOoooooboDboooooOodg
gooogbad
oooooooooooooooooooobOooc0o0ot0o00obobobODbODOOOOOOn
gooobooobooboogobgooobobooboboogobooboboboboobobo
uoboboobooboooboooboboboobooboboodon oDgobogodgoogogbadd
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
unooooboobodo obooboobooboooob ObOobooO 0 ooboobo oo
o000 ooooooooobooboboooooooobobOobobooooo oo oo
0 oooobo oobobooboboobooboobo obooboobooobooboobao
oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
uboooboobooobooobooobobooboooboooboobooboob oo oobao
oo ooo0oo0o O oooboobooOoOooOoOoooooOoobOoOOoOoOOoOoOooooboDbDbOOoObod
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
coooooooooooooogoooobobob 00O oo ooooo4o booo oo
0 0o ogoobooboboo o oooboobo ob 0 ooooob bDobooobao



(33) JP 2004-516816 A 2004.6.10

oo 0 ooooboobo 0O 00 oooooob oo 0 oobbooobo bobooOo:o
ooo oooboboob ooobo oboobob OO 0O oobooobooboboobao
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogoboboobooboobobooobodg ooogog googg o
oboogogid o0 goodogd 0god gdbggodoogbd oooobd d
ooooo0 o000 o000 Obooo0o bDOooOoOoOooooooOoobODbOOoObOOooOooOoo
googobao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooooboooboboogobgooobgoboobobooboob Doboobooboo Ooobao
oo ooooboobo boooboo ooboob 0Ooboo oooobo boo oboobaodao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
uboobooboobooobooboboobooooboobooboouoboobao
oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
ucoooobooooooobooooboobobo bbooooooobo ooboo o
o000 ocooooooobooboooodo

googobao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ubbobooboboboobooboooobooboodan

oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
00000000000 ° 0000000000000 0000000000000000
DO00000DO00DO0” 0000000000000 00000000000000000
ucooooboooooooboooobo obb 0O boooboobo booob ocobaodao
ocoooooooobooooo OO ooooOOOO0OD ODDODOOD ODODODOOOOOoOoooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooboooooo oo Obooooobobo ooooobo ooooo oooao
g ooogo oo obooobobooboboobooboobooobooboooboobo o
oo ooogobaao gooog oo uooooobooob oobooboooao
ooooooooao ooooooao gooooooooboooooooooao

gooooboobao
gooobd ao
ooooooooao
ooooboobad

0Oo0O00oO0O0o
0O 0OO0O0O0o
ODoooooo
OpODOOOD

ubd oodob boo bobooobodobad
gooooobooooboooooooooao
oooooopOoOO0oOoooDOoOoOooOOO

O O0Oo0gooao
Oo0Ooo0ogogoo

a
O
a
u
O
a

O Ooo0goooo

t
O
g obobooobooboob ooobooboao
4
O
g



(34) JP 2004-516816 A 2004.6.10

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooobooooooooooooooooooooooDbo oooo oooao
o0 ooogboob 0Do0obo0 obo4ob bDobooobobobobogobao
gooaogoboad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooooboobao

gooaogoboad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
goooobooobooogobgobooboboobooooboobo oboobobobooboo
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooooan

gooogobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooobooooooooooooboooooooooooboDbD oooobooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
uooooobooobooobooobd obooboobooobooboobob0 oooboobooobao
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooooboooboooboogobgoboobgobgooboboooboob oo 0o obooboo
boogoooogodg googogoggn 0 0gdbobdgdooagood oobgodggan
oo oooooo oo obobooobo ODODO ODOOODO ODOobOoODbOOOCOOooogo o
O ob0 0 boobobob b0ooogobg 0bobo0gogogoog gb obogoogbogd

oo ooboobdo obobo booboboboboobo oo ocoboobooboooao
ooooooob 000 o000 ocooooooob oooob oooooobo ooao
oboogogooooog googogoggodn boooobo oooboob boooao
oooooooao

O

Ooooooog
OOoooooog
O Oo0ogooooog
OoOooOoooooo
Oooooooo
Ooooooog
Ooooooog
OoOoooooog
O 0O0ogooooog
OoooOoooooo
Oooooooo
Ooooooog
Oooooooog
O oo oooog
O Oo0oooooog
Oooooooo
Oooooooo
Ooooooog
OOooooooog
O Ooooooog
OO0 ooooog

gbobgogooooobooboooogobaoadd
oooooooo oooobobooooo bObo:o
g oboobob0o oooboooboooboonb
gboouoboobooboobooboooboadnb
oooooooobobocoooooooooao
gboooboobooboooboaodnb

Oo0ooooooooooooaoo
Oo0ooooooooooooao
Oo0ooooooogooooooao
OO0 oooDooogogoooooao
OO0 oDooDooogoggogoooooao
Oo0oooooooooooooao
Oo0ooooooooooog
Oo0ooooooooooog
Oo0ooooooogoooog
OO0 ooooogogogogoooog
OO0 oDooDoogog4gogoooog
Oo0ooooocooooooonOo
Oo0oooocooooooog
Oo0ooooooooooog
OO0 oooooogooooog
OO0 oooDoogogogogoooog
OO0 o0ooDoogogogogoooog
OooooooooooooOo
Oo0ooooooooooog



e R e [ [ A [

(35) JP 2004-516816 A 2004.6.10

ooooao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
goboooboobooboboobooboooooboonn

goodgano
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
uoouobd oo obooboob booboboobooboboobobo booao
oo ocoooooooobobooooooooobbooooooooobobDbOOoboo
oboooboooboad

ooooao
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
uoooobd ooooboooobooboobooboobobooboobooboobao
ooooooooboOoocooooooooooao

googao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooooboofo0 ODobooco0o0oooooooboooboooooooooboDoDoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
0000000000000 O0D0DO0O0DO0O0OooD0Oooo0” 000000000000
goooboooboobooboobooobao

googano
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
ogoogano

10

20

30

40

50



(36)

JP 2004-516816 A 2004.6.10

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
cooooooooboooooooooobobooooo0 ocooo o oooobooo oo
UoognD Dogoogobgfon 00 0dogdooggogidf ogboobooboobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooboboogoboobooooobogonn

gooaogoboad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
obooobooboobooboooboooboao

oooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooboooooooooooobogo0 Obooboo0ocooooooooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooo oooooooob ooob oooooob ooooobOo ooooboao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
ucooooboooboooooboooobooboobo bboooD OoboobO ocobaoao
oooooob ooooooboobooboo0od0oo0 OCoooooO0 oooo o ooobooao
g ooooboo boob0o oboo oobobooboboboobooboboobao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [

Oo0oooooooooooooo0D oo oDoooooooDoooogoQgg
OoOo0ooooooooooooooDUoooDoDoooggooooooggg
e e e e e e s s [ |

Oooooooooooooogogoao

OO0 ooooooggogog

OoOoo0oo0ogao
OoOoo0oo0odgao

oogogao

ooooao
ooogoao
oooogao
oooogao

O 0Ooo0ooo
O 0Ooogoo
O 0Ooogooog
O Ooogoog
O O0OoQgogaog

OOo0oooooooooooooogod

Ooooooogogaodg
Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
Ooooooogd
Ooooooogd
OOooooogd
Oo0oooogoQgogao
Oooo0oooQgoao
Ooo0oooogoQgoo
Ooo0oooogogQgoo
OooooogQgoo

ooooooobooan
00

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoooooao
O O0Oo0ooooao
OO0Ooo0ooO0oo0ooao

OO0 ooooooooooooogoQgodg
OO0 oo ooooooooooogooQgg
R i [ e e [ Y [
OO0 o0ooDooogogoooooogogdg
OO0 0o oODooogooooooogdg
OooooooooooooooQgog
OO0 o oo oooooooooogooQgg
OO0 oD ooooooooDoooogoogdg
Oooooooooooooogogooooao
OO0 oo oDoogog4o0ooooogogoooao

Ooooocoooooooooooooao
O

Ooo0oooooooo0oooooooooDoooooooooao
Oooooooo o0 ooooogogooooao
Ooooooooo0ooooogogooooao
Oo0ooooooo0ooooogogooooao
OO0 oooDooo4ooooooogooooao
OO0 Do oDoogog4dooooodgogoooao

[ |

O
O
O
O

ooooboao

gooooaoaao
oooooooao
gooobooboao
U obooobdoobobooboooobouobooboobooboodaod
ooooooooboooooooooobboooooooooobobooobod
oboooboooboooboooboooboooboooboooooboooboooboaodnb

37

O 0Ooogoo
O Ooogoo
[ o I
I I
O O0ooo

JP 2004-516816 A 2004.6.10

O O0ooo
O Oooo

OOoooooogd
OoOoo0oooood
OoOoooooogod
Ooooooogd
Ooooooogd
Oooooooggoao
Ooooooggogao
Oooo0oooogoao
Ooo0ooooogoQgoo
OoooooogoQgoo
OoooooogQgoao
Ooooooogogoao

ooogao

Ooooooooooooooogogooao

Oooooooooooooooogoooooao
Oo0oooooo o0 ooooo4goooooo
Oo0ooooooo0ooooogogooooao

O

O Oooo

OO0 oooooo0ooooogooooao

O O oo

OOo0ooooogogoooooogogogoao

O

O 0o oo

Oooooooooooooooogoooooao

O O0ooo

O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao
OOoo0oooao
OoOoo0oooao
OoOoo0oooao
O0Oo0oooo

Oooooooooooooogoooooao

O O0ooo

Oo0ooooooo0ooooogogooooo

O Oooo

Oo0ooooooo0ooooogogooooao

O Oooo

OO0 oooooo4o0ooooogooooao

oooooooobobooooogod

googooooooooooooao

gbobooobogao
o oo

u
0
g

O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OO0Ooo0oo0oooao
Oooooooogd

OO0 oo oDoogog4o0ooDooo4gooooao

O

Ooooooooooooooooooooao

O

Oooooooooooooogoooooao

O

OooooooooooooogogQgdg

[ i R |

uond
g O

O Ooo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao

uo

Oo0ooooooo0ooooogogooooao
OO0 ooDoDooo4o0ooooogooooao
OO0 oo oDoooo4QogooDooodgooooao

10

20

30

40

50



[
o

(38) JP 2004-516816 A 2004.6.

Ooooooooogogogoao
Oooooooogogooao
Oooooooogogogoao
Oooooooogogoao
OO0 ooDooogogoogao
Ooooooooogoogooao
OooooooooQgogooo
Oooooooogogogoao
Oooooooogogogoao
Ooooooogogoao
OO0 ooooogogogao
Ooooooooogoogooao
OoooooooQgooao
Oooooooogogogoao
Oooooooogogogoao
Ooooooogogoao
OoooooooogoogooOoo
Ooooooooogogooao
Oo0oooooogooQgodg
Oo0oooooogoogog
Oo0oooooogogdg
OO0 oooooogogdg
Ooo0ooooooood
Oooooooooodg
oo oooooogooQgodg
Oo0oooooogoogodg
Oo0oooooogoogodg
OO0 oooooogogg
Oo0ooooooood
Ooooooooodg
Oo0oooooogooQgodg
OO0 oooooogoogog
OO0 oooooogogdg
OO0 ooooooggdg

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0Oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooaog
O0Oo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O Ooooo
O O o0goo

[ |
[ i R |
[ i R |
[ o R |
[ o R |
[ I R |
[ I R |
[ R |
[ I R |
[ R |
[ o R |
[ I R |
[ R |
[ R |
[ i R |
[ o R |
[ I R |
[ I R |
[ R |
[ R |
[ i R |
[ o R |
[ I R |
[ I R |
[ I R |
[ R |
[ i R |
[ o R |
[ I |
[ I R |
[ R |
[ B R |
O O
O O

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
O OooOooo
O Ooooo
O OoOooo
O O0Oo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O O0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgooo

) ) ) ) ) Iy A
O o0Ooo0o0oogoano

Ooooooooo0oooooo o0 oo oDooo oo oooDoDoooo0o oo oDooooooooooOodg
O
O
O
O
O
O
(]
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

ooooooooooooooooooboboooooooooobobooobond
goooobooobobobobooboboooboobobboobooboobonob
goboooboooboobooboobooboboobooboboboobooboobooboag
gooooooooooouooooooooboooooooooboooboooOooao
gooooboooboooboogoboobobooboobobooboboobooboobodnb
ugboooboobooooobooboboobooboobooboboouobooboobad
oo ooooooooobboooooooooboobooOooooooooobDbODoon
obooooboboobooobooobooobaodan

e e R Iy |
e e e e e ey e s e I |
e e e R e B e e I |
e e e e s e s Y [ [ o

10

20

30

40

50



e R e [ [ A [

Oo0oooooooooDooooooooDoDooogogooao

Ooooooogod

Oooooooo0ooooooo0oooDoDooooooooao
OO0 oooogogogaog

O 0Ooo0oooo
O Ooo0oooo

oooooo o

g
a
O
g
u
O
a
O
g
a

Ooo0oooooogoQgodg

ooooo oo

oo
u

od
oo

OooooooogoQgg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg

OooDoooogoooooogogoao
OO0 oDooogg4oooooogogogao
Oooooooooooooogoogoao

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao
OOoo0oooao
OoOoo0oooao

OooOoo0ooood
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
OO oOgoo

g
a
O
g
u
O

g
oooogao
googao
goodaao
g bOboooao
gooooboa

O oOood
O oOood

gboooobao
gbooooad
oooooao
goboooboao
gooaoano

O Ooo0oooao

ugoad

oooooao
gboooobao
gbooooad

O 0Oooo

gooo oo

goao
gbooooaoao

Oo0oooogogdg
OoooooooQgodg
OooooooogoQgdg
oo ooooogoQgg
OoooooogoQgg
OoooooogQgdg
OO0 ooooogogdg
OoooooooQgodg
OooooooogooQgdg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OoooooooOoadg

Ooooooooogogood
Ooooooooogogogoo
Ooooooooogogogoo
Ooooooooogogogoao

O
g
a

O

ooano

O O0ooo
O Oooo

goooao
goooao
gooaoano

goooao
goooano
goooao
goooao
godoaao

oooooao

oo 0o oooooo oo
oooooooboobooobobooodg ooog o oo
oooo0 D000 oo boooooooooao
o000 004040 Ooood4o ocoooo boooo

(39) JP 2004-516816 A 2004.6.10

OooooooQgdg
Oo0oooogoQgdg
OooooogQgdg
Oooooogogdg
Ooooooggdg
OooOoo0oooodgadg
OoooooogoQgdg
OoooooogoQgdg
OoooooogoQgg
OO o0Oooogo
Ooooooggdg
OooOoooooQgdg
Ooo0oooooQgdg
OoooooogoQgdg
Oo0oooogoQgdg
Ooooooggdg
Ooooooggg

OoOoo0oooao
O0Oo0oooo

good
goodg
oooao
oo 0o

goooobooaon
goooobaoaoan
oooooooao
g obooobao

gooao
gooad
ooogao
g oo

goobooaoooadgan
ood ooood
goooog oao
ooooooooao

O Oooo
O Oooo
O O oo
O 0o oo
O O0ooo

O Oooo

ooooooooboOoocoooooooooao
gooobooboboogoboobobooboogonb
U oboboobdo oboobodo oooob 0O

gooooobOoocooooooooboobooogogao
o0 ocoooooooobDbobo obobboooboo boOao
oooooooboOoocooooooooboobooogooao

gbooobooboobogobooboooboonb
gbooobooboobobooboobooobooboagadnb
ooooooooboOoocoooooooooao
ooooboo boob boobooob bo
ubd oobobooboobooooobd

goggoooooococoooooooooao

googobad
gooooad
ooooo O
gooogo O

gooogoad

gbooobooboobogobooboooboonb
gooobooboobo oo 0o ooobad
o0 000 ooo obooooooooao
gboob boboobooobooobooobao

goooboobooboboobooobooobooaodnb

10

20

30

40

50



(40)

JP 2004-516816 A 2004.6.10

0000000000000 D0O000D0O000D0O0O00DO0O0D0DO0O0O0DO0O0O0DOaO
DOooO0o00' 0, 0O0O0D0O0O0OO0OD’' O, 00000000000 O0O00O00O000
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
DO0O000O0O00OD0 0OD0DO0OO0 0 000000 0000000 0000000000
Doo0ooo0O0o

OoDo0o0oo
0D000000000O0000O0O00DO0O00DO0O0ODO0DOO0DOoDOOoDoDOoOoooOad
0000000000000 D0O000D0O000D0O0O00DO0O0D0DO0O0O0DO0O0O0DOaO
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
D0000D0O0000O00 0000000000000 000O0000O0000O0O0an
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
ODoo0o0o

oDooooo

0000000000000 D0O000D0O000D0O0O00DO0O0D0DO0O0O0DO0O0O0DOaO
O0O0000O0000O00D0O0O00D0OO0O0O0DODOO0ODODOODODOODOO 0000
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
ooooDoDDoDoDOoDOoDO0O0O0O0Oo0ooooooo”ooo DooooOoOOOOOOO
0D000000000O0000O0O00DO0O00DO0O0ODO0DOO0DOoDOOoDoDOoOoooOad
D00O00oD0DO0O00oDO0DO0OooDoOooooDoooooo”opoo0”o0Do00000000000
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
0000000000000 0O00D0O0O00DO0DO0O0ODO0OO0O0OoDO0DOO0NDOoOoOoD 00
O0O00OD0 OO0 O0O00OO0O0D DO0000D000000 000000 00 0 000
D00000 000000000 000 000000 00000000000 OO0
0 00000000 00 0000000000 D OO0 000000 0 00000
D000 00000 00 0000000000 0000000gooon0 0000 O
D000 0 00000 000 0000 0000

Do0DO0o00oD
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
0O00000O0000O000OO0O00O0O0DO0O0DODO0DO0DOO0DOO0ODOODOODOO 0000
oDooooo

Do0DO0o00oD
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
0OO00000O0000O000D0O00O0ODO0DO0ODODO0ODO0DO0ODODOODOoOooOoOO
0D00000O0000O00D0O0O00D00O00DO0O0O0ODO0O0O0ODO0O0D0 0000 000
D00 000000000 0000000000000 000000 00000 O
D000 000000 0O0DO0O0O00D

10

20

30

40

50



Ooo0oooogogQgoo

Oooooooo0oooooogogQgoao

Oo0oo0oogao
Ooo0oo0ogao

o
gd

oooob bDobooobao
oo ocooooo b

oo
u

O

Ooooooooooooogdg
OoooDooogog4Qgooooaog

O

gooad
oooao
gooo
gooad
goooao
gooo o
gooado
ooogoagd

O 0OooOooo
O oOooogao

O
O

gooogooaon
goooaoan
oooo oo
oo oo 0O
good d
ooogao

oooao
oooaog
ogooad

oooag

O
g
O
g
g
O
g
goodaao

OoooDoooogogood

ooooooo o

gooagao
ooooao
googao
gooaao
oogooao

gooad

ooogad

goood
gooad

O Ooo0goooo
O Oo0gooao
Oo0OoooOgoogo

(41)

JP 2004-516816 A 2004.6.10

gobooobooobooboooooboobooooboodab
oooooooobooooooooooboboDboooo
goboboboooboooboooboogoboobobobonb
oo oboo 0o booboo oo 0ooobad
O Ooboboooooooooobobo oo ooooao

O 0Ooo0oooOoao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0gooo
O OooOoooao

O 0Oo0oo0ooao

oo Oboooooooooboobo ooboobooao
goooob boob oDobooboooobod
uoobooobo ooboobodg ooooo od

oooogoao

ooooao
gooogao
gooaao

goooao

O
U
u
O
g
goodaoand

0

O OoO0ooogoao
O0Ooo0ooo0oao
O0Ooo0oooao
OOoo0oooao
O Ooogooao
O OooOoooao
O 0Oo0ooOoo0oao
O0Ooo0oo0oo0oao

O
g
a
O
g
u

ooooooao
gooooogao
gooooaao
ooooooao
gooobaoao

ooooooooobooboboooooooao
O Oobooo0oooooooobobobooboooo

ooodo ocoooooooooobo ooooao
o000 oooobooboobobo boobooao

ooogao
ooooao

Oooo0oooogo

gooaao
oooooan
gooooan

gooobo o

O
O
O
O

ood
ood

uoano
ooad
gon

O
0

oooooao
gooaoan
oooooao
goooogbao
goooaoo 0O
oooooao
googoanf

oooooboooboobooogboobao
ubobooobooobooboooobaad
o oobobooo O

O

O
O
O
O
O
O

OO0Ooo0oo0oooao

O
g
O
g
a
O
g

oooo0 0Oooo0 oooo ocooooo
oooooooobobooooooooooao

U
O
a
0
g
t

O

O Ooogoog
OO Qoo

O
g
a
O
g
u

gboobooobooboooboobogoboobobooobobDbao

ubbooboobooboooboood
oooooobo oooo ooooao
obooooboobd oboobo o
ooooo oooao
goooobooobooano
oooob oooand

oooooao
gooogooan
goooano
ooooao
googobao
gooaoano

oooooano
gooogooan
g oo 0O

oooooao
gooooan

oo 0o ooooodo oo
g oo 0 ooooob o
gobooooo oo o oo
oooooo0o o oooodo
goooooooboob boao

gbooobooboobaooan

oooooooboOooooogao
goog obooog oo
g oooboobodg oo

g
U
O
a
O
g

O

goooao
ooooao
ooooao
ooooao
oooo O
oooonn

O
O
O
O
O
O

O 0Oooooao

O
0
0

O
O

oooooao
gooooand
oo oo O
oo 0O 00O
gooooad
ogog oa0o

googoooogogoogbaoan

O
DDDDDDDDDDDD

O
g
u
O
g
O
g
u
O
g
u

gobodaod

O
oo
oad
oo
o
oad
g o
g

uon

Ubd dbobggbogogogooobdioodgogdan

ggggoooooobooooooooobobooooooooobooobooogoao

D||:IDDDDEII:IDI:IDEIDDEII:IDI:IDEIDDEII:IDEIDDDDDDDDDDDDDDDDDDDDDDDD

Oo0oooooo g oI@mooooogoooo

OoooooogoQgg
Ooooooogogg
OO0 ooooogogdg
OoooooooQgodg

O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoo
OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo

O
O

oo
ogoaod

oooagd

gooogooaon

goood

oboooboooboooboooboooboooboooboooooboooboooboaodnb
ooooooooOoooooooooobooboooooan

oooooooobobooobooogogoao
gobooooobobooobooboogonb
ugoodg gbobgoooood godaao

ooooooooboboooboooogao
ooooooooooboobooboooogao

10

20

30

40

50



Oo0oooooooo0ooDoDoooo0 oo oooogogogoao

e R e [ [ A [

Oo0ooooooo0ooDooooooooooogodg

(42) JP 2004-516816 A 2004.6.10

gooooooboooobooooooooobooboooooooooDbD oDooDboao
ugb oooooboo obooboobo oboobo oobooog oboboobooobo o
gooooooooooodo0 oo OboOooOU0OO0 ODOOO0O DOODOOoooooao
gooob obooboobobo0 ooobooboo oboobogo oobobo oo
ugboooboooboobdo ooooboobooobooobad

ogoao
gboooboooogoboobobooboboboboobobobooboobobao
ugbooboooouobooboboobooooboobooboooboooboadnn
goooooobooooooooob oooooboooo ODbObooooooooao
gbobooooooobooboobooboooboooboobooobooobono bbo o
o ooocoooooooooboobobooooooooobobooboooooooooao

OOooooooooooooo4o0oooooogogogoao

gooooooogoboooboboo oboogb bobooO Doboobooboboo
gbooobooooobooboobooboooobooboboboobooboobao
gooooooooooouooooooooboooooooooboooboooOooao
oooooooopo0oO0o0oOoooooooboobooUo0ooooooooobobooooao
ugboobooouoboobobouoboooooboobobobobobooboobaod
gooooooboooooooooooobo oooboob ObboOboooo boOao
ugoooobo ooboobo oboobo oobobo4o oobooooo obooooobaoaao
g oocoooogo oo O ooobooOOo ODODODDODOOO0O DOOOOOooooao
g ooboooo obobooogoboobob bboob ODOobOoOoDbD DOoboao
ugb oooooboobob boooboobooboobooboobooboobooobao
gooooooooooouooooooooboooooooooboooboooOooao
gboooboooogoboobobooboboboboobobobooboobobao
ugboooboooooboobobooboobo0 ocobooboooboboboo ooba

gooooooobooobooooooooobooboooooooooboooboooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao

gooad
ugoboobooogobooobooboobooboobooboboooboobooono o
oo oooooooooobobo obooboooooooooobooobooooooao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
g booooouooob0 00 oboboo4o0o coooooob oooooboobODoao
goooobooogobooobooboobo ob O Oboobooob booo oo o
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gooobooobooboobooboogoboobobobooboonn

goaoad
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
ugoooobooooboobo oo oo ooboob ocoboo oooobo oo
o obooo Oboooo0oo0o ODOoOooOooooooobooDbOOoOOOOoooooo oooao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goooobooogo oo 0 ooboob 0o oobooobooo obooooobaodao



(43) JP 2004-516816 A 2004.6.10

ooooooooo oo
ooooooooo oo

O U Obobooo0oo0 OO OoobOoOOoOO0O bOboOoooOooOogd

O
oo oooooooooao

O

O

O

gooooo oooboobo ocooooo oo oo
oooooob 00 0o oooooo oo bobooco
gobooooobodg oo 0 oobooboobo oo oo
ugb oboooboobooan gboooboooooboooooooboobooonn
oooooooooo O oooooooobobO oDobobboooooogo ooogoo
oo ooobo oboob 0Doboobob0o obobo0o obooobobooaob
ugoouoboobodob boobobooboobo obooboboobooboobaoada
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
0" 0000000000000 O0O0O0O0OD0O00O000O00O00O00000O00O00
goooboooboobooboboobooboboobobobooboobo ob o
uoooobdo oo booobob boooOoboobooooboobooono bo o
ooooob0 oooo0ob0 ocooooooobooobooooooooooboobo bOboOOoOao

gboboooooboogbao

OOoOo0ooooao
O0Ooo0oooao

Ooooooooooooao

goooobo oo booobob booboobooobooboooobono bbo OO
ugoodob booobo obobooo oobobo bboob0 Oooboo4ob bDoboobao
ooooooobob 00 ooooob oooo0ob0 oooooboobooooogoao
gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooobooOo0 ODooOoooooooooooOoooooooooOobobDbOood
gooobooobooboooboobobooboboobooboobobobooboobobn
usooooboobo 0obdo ob boobob bDOoobobooboboobooboo oo
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ooooobooobooooobooooboobooooo”oobooboobono boao
oo o000 obooo0o boooooo” OoOooOoDODODOOOOOOoOOoDbODbODbDOOOO
gooooboooboobogoboooboobooboboooboobobobooboobonb
uoooog 0o obobooboo oboobo ooboo oboob 0obooboboobao
o000 ooooooob oooob ooooobo ooooobO ooooobooao
goooboooboobooobob0 booboooboobooboobobooboboDoo
g

oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooboobooooo0od00 ooooooooobOooooooooobDbDboOood
gooobooobooboooboobobooboboobooboobobobooboobobn
oo 0o obooobdoob bboob oob booboobobooboobooboooobaoadoa
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooogo” obooboo oooboob ooboo oooboo oboog oba

oooooooo” oooooooooobooooooooooobooooooOoao
g gooboobooobgoboobobobooboobobogobooobooboobobno
gboooboooboad uooboooboboobdoboboboobooboooboooboooaadnb
ooooooooaon O OOooooooooobobooooooooobobDboood
gooooboooboao gooboooboooboboboboobooboobooobobooboonb
ugbooogboobd uoobooobooboooobdoo oboob 0O boooooo O
oooooo oo oooooob oo ooo oo 0o oooooobo oooao
ooog obobooooboobooboobobobog obooobooobooboboobooaon

Oo0oooooooOodg
O 0OoOooo

10

20

30

40

50



Ooooooooooooooo oo oo ooooooDoDoooooooooogodg

Oo0ooooooooooondg

O 0o oo
O
O

Oo0oooooogogodg
OO0 oooooogogodg
OO0 oooooogogdg
OoOooOoe oooogoaag

O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoo
OO o0gogog

e e e e e e I By

OO0 o oooooooooooogoogdg

OO0 o0Doo0ooOge oo oooogoog

OO0 0o oDooogoooooogogdg
Oo0ooooooooooooao
Oo0ooooooooooooao
Oo0ooooooogooooooao
OO0 oooDooogogoooooao
OO0 oDooDooogogggoogoooao

g
g
O
g
a
O
g
O
g
g
O
g
u
a
g
O
g

O
O
O
O
O

oooooooao

|

O o0Oooo
O o0Oooo
O oOooo

Ooooocooooooooodg
Oooooooooooooogodg
Oooooooooooooogod

O
O

OO0 o0 ooDoooogoggoggoooo
OO0 oo oDooogQgogoooo

goaoaao
o OO0OO
goooao
gooaoano
goooao

O O

OoOooooooooooogog
oo ooooooog
oo o oooooogog

OooDooooooooooogodg
Oo0ooooooooooooogod

(44) JP 2004-516816 A 2004.6.10

ooooooao
ooooooao
ooooooao

O
O
O
O
O

ooooooobooooan
ooooooooooano
ooooooobooooan

O O
O O
O O
O O
O O

ooooooano

gooooboand
gboodgbad

ooooooao
googano

ooooooobooooano
JoOO0D0ODO0OO0ODOOO
U gbooobooobad
ooogaod oogao
gbooooboa goano

O oOooo
O oOooo
O Oooo
O oOooo

O
g
u
O
g
O
g
a
O
g
u
O
a
O
g

g
O
g
g
O
g
u
O
g
O
g

OO0 oo ooooogodg
OoDODoDooOooooge
oo o0 oooooogodg
OO0 o0 oooooogodg
OO0 ooooooogdg
oo o0 oooooogodg
oo o0 oooooogdg
OO0 O0ooogoaog
OO0 o oooooogdg

goooagobad
ooooooao
goboooboao
o oooOdoaano
goooooao

o oo
ooogao
gooao
good
oogao

Oo0ooDoDooo4ooooooggg

Oo0DoDoDoo4gogUoooooogogoao
Oo0oooocooooooooogoogoo
Ooooocooooooooogogogogoo

O
g
g
O
g
u
O
g
O
g
a
O
g
u
O

Q I Do ooLoooooooogoao
Oooooooooooooogod
Oo0ooDooooooooooogod

goooboooboobogobooboobooboooboobooobooDbonb

uobooobooboobooboooboooboobooooboobooobooobooboboao

oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
ocoooooooooooooooooobobooo Oboboobo O oooooob ooao
oooob obooooboobo oboboobobO oobooobobo oboobo oobao
oooooo ooooooooboooo booooo oDooooooooo oooao
oo boobob bboo obooboooboboobobooboobooboobooobao
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboobooooooooooao
googao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
g o
ooooao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [

Oo0oooooooooooooo0D oo oDoooooooDoooogoQgg
OoOo0ooooooooooooooDUoooDoDoooggooooooggg
e e e e e e s s [ |

O
O
O

O
O
O

Oooooooooooooogogoao
Oooooooooooooogogoao
OO0 oDoooogog4gogooDooogogogoao
Ooooooooooooooogogogoao
Ooooooog

O Ooo0ooOoo
O Ooooo
O Ooooo

Ooooooog

O oo oooog

(45) JP 2004-516816 A 2004.6.10

gooooooobooooban

O
O
O
O
O
O

oooooooOooogogao

gboobooobooobooboooboooboobooooobobooboaodnb
ooooooooooan
ugboobobooooboobooobooobooboooooboobooboaodnnb
gooooooooocooooooooboooboooooooooao
gboobooogoboobooobooobooboooobobDbodnb
b obgoogbobgfb ggbdgoooboboobooboaoboaodan
goooooobooooooooooooboooboooooooooao
gboobooobooobooboooboooboobooooobobooboaodnb
oooooooboooocooooooooobooobocouoooooooao
g
gooooooooocooooooooboooboooooooooao
gobooboooogoboobr boobr oboobooobobobonb
gbooboobouoboobooobobouoboobooouobooboboadnb
uooooooobor ODoOboOooooooooooboooooooao
gboobooobooobooboooboooboobooooobobooboaodnb

oooooooooooooooooobooooooooooobooobooooao

O
O

OooooooooQgogogoo
Ooo0oooooogoQgogooQg
OO0 oooooogoggogooQg
OO0 ooooooggogog
OO0 ooooooggogodg
OooooooooOgoogoao
Ooo0ooooooQgogooQg
Oo0oooooogogogogooQg
Oo0ooooooggogooQg
OO0 ooooooggogog
OO0 oooDoooggogoodg
OooooooooOgoogoo
OoooooooogoogogooQg
OooooooogogogooQg
Oo0oooooogoggogooQg
OO0 ooooooggogog
Ooo0oooooooogoogood
OooooooooQgoogoao

g
g
O
g
u
O
g
O
g
g
O
g
u
O
g
O
g
g
O
g
u
O
g
O
g
g
O
g
u
O
g

Oo0ooooooooooooao
Oo0ooooooooooooao
Oo0ooooooogooooooao

OO0 oooooogogogooao
OO0 oooDooogogogogoao
Ooooooooogooao
oo ooooooQgooao
OO0 ooooooQgooo
Oo0oooooogooao
OO0 oooooogogogogoao
OO0 oo oDooogogogoao
OooooooooQgooao
oo ooooooQgooao
OO0 ooooooQgooao
OO0 oooooogogooo
OO0 oooooogogogogoao
OooooooooOgoOooao
OooooooooQgooao
oo ooooooQgooo
OO0 ooooooQgooo
OO0 oooooogogooao
OO0 oooooogogogoao
Oo0oooooooOgoOooao
OooooooooQgooao
oo ooooooQgooo
OO0 oooooogooao
OO0 oooooogogogooao
OO0 oooDooogogogogoao
OoooooooogoOooao
OooooooooQgooao
oo ooooooQgooo
OO0 ooooooQgooao
OO0 oooooogogogooao
OO0 oooDooogogogoao

goooboooboobogobooboobooboooboobooobooDbonb

gboooboobooboobdoobooboobooboobooboobooag

O

O

gooooooooobooooooooobooao

OooooooogogQgogoo
OoooooogoQgoogooQg
OoooooogQgogooQg
Oo0oooooggogoQg
OoooooooOooOoOo
OooooooogoQoogoo
OooooooogogQgogooQo
OoooooogoQgogoaoQg
OoooooogQgogoQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoOoogoo
OoooooogQgogoo
OoooooogQgogooQg
OoooooogQgogoaoQg
OO0 oooogQgogog

gboboobooboogoboooboooooboobooobooobobobonb
ugboobobooooboobooobooobooboooooboobooboaodnnb
goooooobooococoouoooooooboobocooooooooao

10

20

30

40

50



(46)

JP 2004-516816 A 2004.6.10

oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
Oooooooooooogoggoooooooo 0oooooooooooooooao
oo oo 0o oooobo obooboboobooboobobobooboobo Oobao
g ooboooboo oboobob bbooobOo oboo oboobooboooboobad
oooooooooooooooob0 ooob0 0o oboooo4o ocooooooao
gooooboo ooob boboo0obO0O obooboobobooboboobobao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooodo4o0 oooo0o o obobooo0oo Dooooooooao
goooboooboobodng oobob b ObobOo4O0b Doboooboboboboonob
g o
ooooao
goooboobobooboboobooboboobobobob0o ooogbo
ubogdgoooibd gobdgdoogogbooboboobodoobooboob ogodaao
goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
ugoo ooooboobo obobo 0O boobOOob0 bODOoOob bDobooobao
U oboooobooobooobooboobao
ogoao
gboooboooogoboobobooboboboboobobobooboobobao
ugboobobobooboobooooobooboaoadao
goao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
gobooboooboogobooobooboobobooopoooogogogor g gogao
ugbogogoogn Dgoogogoggoooodgb oooooboobooo baoaao

e e e [ R [ [ A [
OO0 oooooo o oo oooo0o oo oDoDoooHoOooDoDoooOooOooOooooao

e e s e e e e Y I A

OOo0oooDooooooooogooooaog

O
O

[ |
[ |
O d
O d
O d
[ |
[ |
[ |
O d
O d
O d
[ |
[ |
[ |
O d
O d
0O O
[ |
[ |

O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
O O0O0ooOoooao
O 0Ooo0oo0oooao
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooooo

oooao
googao

Oooooooogod
Oooooooogod
Ooooooogd
O O0O0gooooao
O 0O0OooOoooao

O
O
O
O
O

gooagao

OoOoooooDoooDooobooooogooogao
O

Ooooooooooooooogogogoao

goooooooobooooooooooooboooooooobooobooooao
ooooooooboboooo0oooooobooboooOooooobDbDOoOoo

gboooboboobooboooboaodnb
oooooooboOooooogano
gooooogooan

oooooooboOooooogao
gboooboobooboobonb
U oboobooooboghb
ooooooobOooooogao
gboooboboobooboooboaodnb

oooooooooocooooooooooao
gbooobooboboobogobogoboooboboo

goboooboooboobooboogobooboboo
uboboobooboobooboobooboboobooboooboooboondnb

oboooboooboooboooboooboooboooboooooboooboooboaodnb

10

20

30

40

50



e R e [ [ A [

Iy e e e s [ |
Oooooooo0oooooogogoooao

Oooooooo o0 ooooogogoo
Oooooooooooooogogoao

OO0 oooooogoQgoo®

(47) JP 2004-516816 A 2004.6.10

oooooooobbooooooooobobobooooooooobobDbOOobd
gooooboooboobooboobooboobooboboboobooboobooboao
ooooooooboboooooooooboboboobooooooooboobooboon
gooooboogoboooboobogoboboobooboobobobbobooboboboo
goooooobooooboobobo ooboo 0o oboooboo ooboaoadao
gooooobooooooooao

O OooOooo

oo
ugboobooouoboobobouoboooooboobobobobobooboobaod
goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
gboobooboobogoboonob

ugod
gooooooooooooooooobobooooooooooooboo oo
gboooboooogoboobobooboboboboobobobooboobobao
ugboobooouoboobobouoboooooboobobobobobooboobaod
goooooobooooooouoooooooboooooooobobobg OO0
gboooooogoboobo, pboobobOoobobobobooboobnn
oooooooooooououooooooobooooooooooboobobooooao
oo, pp0obobboboobobooboobobooboboobooboonb
gbooobooooobooboobooboooobooboboboobooboobao
gooooooooooouooooooooboooooooooboooboooOooao
gboobgypgbO0oDbO0OO0bOO0OO0OODO0ODOO0ODODODODOODOODDODODODODODD
ugboobobooouobooboboobooboobooboobobooboobaado
goao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
gboooooboogobooobobooboboooboobobbobooboobao
gbooobooooobooboobooboooobooboboboobooboobao
gooooooooooouooooooooboooooooooboooboooOooao
gboooboooogoboobobooboboboboobobobooboobobao
goao
gboooboooogobooboobooboooobooboppbobOoobobo
oooooooooooououooooooobooooooooooboobobooooao
gooooooogobooobogoboobob bbooboboobooboboo
gbooobooooobooboobooboooobooboboboobooboobao
gooooooooooouooooooooboooooooooboooboooOooao
gooao

uoad

O
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
gboooooboogobooobobooboboooboobobbobooboobao
gbooobooooobooboobooboooobooboboboobooboobao
gooooooooooouooooooooboooooooooboooboooOooao
gboooboooogoboobobooboboboboobobobooboobobao
ugboobooouoboobobouoboooooboobobobobobooboobaod
goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao

10

20

30

40

50



I e e v A [y
I e e e s e e [y
I e [ e e e e B s [ |
e e e s e s e e e e s [ [
e e e e s e e e e s A s [ [
I e e I s [ [ |

O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0Oogoog
O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo
O 0OooQgogoog
Y [ Y
O 0Ooo0ooo
O 0Ooo0gooo
O 0OooOgooo

Oo0oooooooOodg
OO0 oooooogooQgodg
Oo0oooooogogodg

00O
00O

OOo0ooooooood

O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O Oo0ogooao
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Oooooao

Ooooooogod
O O0Oo0oooao

Oooo0oogooogod

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Oooooooodg
Oooooood

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao

Ooo0ooooQodg

O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooo0ooo
O Ooooo

O
O
O

Ooooooogdg

Ooooooogdg

OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao
OOoo0oooao
OoOoo0oooao

OOooooogdg

Oooo0oogoood

O0Ooo0oo0ooao

O

Ooo0oooQgodg

Ooooooogdg

Ooooooogdg

O Oooo
OO oo
O 0O oo
O 0ooo
O Oooo
O Oooo

OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Ooood
OooOoo0oood
Oo0o0oood
OoOoooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0Ooood
OooOoo0oood
Ooo0oo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0ooood
OooOoo0oood
Ooo0oood
OoOoo0ooood

OOooooogdg

OoOooogoood

OOoo0oooOod

OOoo0ooooao
OOoo0ooooao

(48)

JP 2004-516816 A 2004.6.10

OoOoo0oooogod
OOo0o0oooogod

OoOoo0oooao
O0Oo0oooo

O Ooooo
O OoOooo
O O0Oo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O O0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgooo

ooooooooboboobooooooao
gbooobooboobooboobooooao

gbooobooboobooboobooooad
goooooooooooooooooooao
goooobooboboobo ob boao
ugboobdooboboobooboaoobood
oooooooooooooooooooao
goboobooboobooboobobooo
gbooobooboobooboobooooad
goooooooooooooooooooao
gooobooboboobooboobooao

gbogobogooooogobdoobooboobooooobooboooboouoboobooadnn

oooooooobooooogogooooobooboo obobooobooooooao
ooooooooobobooooooooobboooood

O
O

O
O

0O 0O

O

0

oono

O

O

O

O

O

0

O

O

O

oooooobooooooooao

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |

OO0 oooooogogodg

OO0 oooooo0ooooooodUo oo oooooUoooDoDooDoogoUooDoDooogoggogogoao

R ) ) ) R ) ) R [y o
o OooOoooOhoo oOhoo oOhoo O oo0 O oo Lo o oOoocoOooooOoooOoooOoooOoooooooonoO0ooOoan

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoooooao
O O0Oo0ooooao
OO0Ooo0ooO0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

Ooooooooo0oooooo o0 oo oDoooo oo oDoooogoogoao
OOooooooo0oooooo o0 oo oDooooooDoDoooogogoao
OOooooooo0oooooo oo oDoDoooUoooooDoDooogogoao
OOo0ooDoood0doooooo oo oDoDoooUogUooDoDooogogoao
e e s e e e R e s s Y Y Y
Ooooooooo0oooooo o0 oo oDooooo0ooooooogoogoao

OooooooogoQgg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
oo ooooogoQgg
OoooooogoQgg
OoooooogQgdg
OO0 ooooogogdg
OoooooooQgodg
OooooooogooQgdg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OoooooooOoadg
Oooooooogoodg
OooooooogoQgg
OooooooogoQgg
OoooooogoQgg
Oooooooggdg
OoooooooQgodg
OooooooogoQodg
OooooooogoQgog
OooooooogoQgg
OoooooogoQgg
OO0 ooooogogdg
OoooooooQgodg
OooooooogoQodg

Ooooooooooooao

Ooooooooooooooogooao

OOooooooo0oooooo o0 oo oDoooo0oo0ooDoDoooogogogoao

Oooooooooooooogogooao
OoooDooo4gogoooooogoggogoao
OO0 o0DoDooodooooooggogoao
Ooooooooooooooogooao
OoooooooooooooQgooao
Oooooooooooooogogooao
Oooooooooooooogoggooao
OO0 ooDooo4ogoooooogoggogogoao
Ooooooooooooooogooao
Ooooooooooooooogooao
Oooooooooooooogooao

[
o

(49) JP 2004-516816 A 2004.6.

OOoooooogd

OO0 oooooogoogodg
OO0 oooooogogodg
O
Ooooooooood
Ooooooooodg
Oo0oooooogooQgodg
Oo0oooooogoogog
Oo0oooooogogdg
OO0 o0oooooogogogao
OOo0oooooooOooooao
OOo0oooocooogogoooao
Ooooooooogogooao
Ooooooooogoogooo

ooooooaon
oooooooao
oooooooooaon
ooooooboOoocoooooooooboobooogogoao

oo ooooooogogoo

Oooooooogoooooao
OO0 ooooogogogoooao
OO0 oo ooogogogoooao
OOo0ooooooooOooooao
OO0 ooooooooooao
OOo0oooooogogogogoooao
OO0 ooooogogoooao
OOo0oooocooogooooao
Oo0ooooooooooao
OO0 ooooooooooao
OO0 ooooogogogooooao
OO0 ooooogogogoooao

O
O

Oo0ooooooooooooogoQgg
OO0 oooooogogoooooogogg
OO0 Do oODooogooooooggdg
Ooo0ooooooooooooooQgdg
Oo0ooooooooooooogogoQgdg
Oo0ooooooooooooogoQgdg
Oo0ooooooooooooogogg
OO0 oooooogooooooggdg
OO0 Do oDooogooooooggg
Oo0oooooooooooooogdg
Oo0ooooooooooooogogoQgdg
Oo0ooooooooooooogoQgg
Oo0ooooooooooooogogdg
OO0 oooooogogooooooggg
OO0 Do oDooogooooooggdg

OoooooogoQgdg
Oo0oooogoQgdg
Ooooooggdg
Ooooooggg

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |

O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O oOooo
O Oooo

I [y |
I [ |
O Ooogogoog
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O O0ooo
O 0Oooo
O Oooo
O 0Ooo

O OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooio;ooao
O 0Ooo0ooio;ooo

O Ooogo
O O oo
I Y
O 0o oo
O 0Ooogoo
I [
O Ooogoo
I ) [
O 0o oo
O 0o oOoo
O Ooogoo
O Ooogoo
I [ [
O O oo
O 0o 0o o
O 0o oo
O Ooogoo
O Ooogoo
I [ [y
O O ogo
O 0o oOo o
O 0o oOoo
O 0o oo
O Ooogo
O 0o oo

O O ogo

Oo0oooooooooooDoooogUooDoDooogogoao
Oooooooogod

OooooooDoooDoooOoo oo oooooooogao
OoooooobooooooooooooooooooOooOoano

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oOgo

oooooooooooban

OOo0ooooocooooooaoo
OoooooooOoooooaoo
Ooooooooooooao
OooooooQgooooao
OO0 ooooo4Qgooooao
OO0 ooDooo4Qgogoooao
Oo0ooooooooooOgodg

ooogogao
goano
O
gooogoan

OoooOooooooooooooooogao
OoOooDooooooooooooogooogao

O 0Oooo

O

(50)

oooooao

O
O
O
O
O
O

oooooooao

O
O

oad

JP 2004-516816 A 2004.6.10

O
O
O
O
O
O
O
O
O
O

oooooooooaon

gobooboobobobooboboboobooboooboodnb
gbdgogoogooobooboobouoboobooobood

O 0Oooo

OooooooooooooQgdg

O

O Oooo

OoooooooooooQgdg

O

goooooboooad
ooooooooao
goooobooan

gugbooobo oooado
ooooooooooaon
gboooboooboooboad

O Oooo
O Oooo

OO0 o0DoDooodoooooogoggogooao
Oooooooooooooogooao
OoooooooooooooQgooao
Oooooooooooooogoggooao

OOoo0oooao
O O0Oo0oooao
O 0Ooo0Ooo0ooao
O0Ooo0Oo0ooao
OoOoo0oooao
OoOoo0oooao

Ooooooogogooooao
OOoo0oooao

OO0 ooDooogooooao

goooao

OO0Ooo0ooooao
O 0Oo0ooooao
O O0O0o0OooOoooao
OO0Ooo0ooooao
OOoo0ooooao
OOoooooao
OO0Oo0ooooao

OO0 ooooooggooao
OO0 oooDooogogogogoao
OooooooooOgooOooao
OooooooooQgooao
oo ooooooQgooo
OO0 oooooogoQgooao
Oo0ooooooggooao

Oo0DoDoooo0oooDoDooogog4gooooaog
Ooooooooooooooogooooaoo
Oooooocooooooooogogooooaoo
Oo0oDooooooooooogooooao

OoOoo0oooao
OOoo0oooao
O 0Oo0oooo
O 0Ooo0Oo0ooaoo
Oo0Ooo0Oo0ooao
OoOoo0oooao
OoOoo0oooo
O0Oo0oooo
O 0Oo0oooo

oooogoano

gooooaon

O O oo

oo

Oo0oooooogogg
OO0 oooooogogg
OOoooooooOod
OoooooooogoQodg
OoooooooogoQgog
OooooooogoQgg
Oooooooogogg
OO0 oooooogogg

ooooooao
oooooooao
oooooooao

OO0 oooooogogQgooao

gboooboobgnb

gobooooobooooobooboaoadab

ooooooooooo 0o ooao
oooobooboob bobooao
uboboooboboobooboooobaoad
gooooobooooboooooooooao
gboooboooboobooboobooobad

10

20

30

40

50



(51) JP 2004-516816 A 2004.6.10

ooooooooooocoooooooooao

gbooobooboobogobooboooboonb

gbooobooboobobooboobooobooboagadnb
ooooooboooobooooooooooao

O 0Ooo0oooo
O 0OooQgooo
O Ooogooao
O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0OooQoooo
O Ooogooo
O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0goooo
O 0OooQgoooo
O 0OooQgooao
O Ooogooo

Oooooooooogogoao
OO oQgogoao

Ooooooooogogogoao
Oooooooogogogogoao
OOo0oooooogogogaog
OO0 oooooogogogaog
OooooooooogoOoao
Ooooooooogoogogoao
Ooooooooogogogogoao
Oooooooogoogogoao
Ooooooooggogoaog
OO0 oooooogogogaog
OooooooooQgoOoao
OoooooooogooQgoo

OoOoooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooaoo
OoOoo0oo0oo0ooao

O O
O O
O O
O O
O O
0O O
O O
O O
O O
O O
O Od
O O
O O
O O
O O
O O
O O
0O O
O O
O O
O O
|
O O

O Oooo
O Oooo
O Oooo
O 0O oOgo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O ogo

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

Ooooooooooooooooooooood
O 0Oooo

O O0ooo
O Oooo
O Oooo
O O ogo
O O0ooo
O O0ooo
O Oooo
O Oooo
O Ooogo
O 0O ogo
O O0ooo
O Oooo
O Oooo
O Oooo
O Ooogo
O 0ooo
O O0ooo
O O0ooo
O Oooo
O Oooo
O Ooogo
O 0Oooo
O O0ooo
O O0ooo
O Oooo
O Oooo
O O oo
O O0ooo
O O0ooo

Ooooooooo0oooooo o ooDoooogoogogoo
Ooooooooo0ooooooo0oooooogogogoo
O 0Oooo

OOooooooooooooo4o0oooooogogogoao
OOo0oooooo0oooooo4ogooooooogogoao
OO0 o0ooDooo4ddoooooUog4dooooogogogao

g
a
O
g
4

O OooOooo
O Ooooo
O OoOgooo

ugboobooboboobobobooboobooo"oboobooobooobad

ooooooooobo oooboooogo” ODCoooooooOooOobODbOObOOOoOoooao
oooooooobooboooooooooobbooooooooobDoboDOoODoo
ooooooooooooooooooboboooooooooobobooobond
ooooooooobOooOoOoOooooobbooooOoOooooobooOoo
ooooooooobooooooooooboboooooooooooboooon
ooooooooboOooooooooobbooooooooobobDoobond
oood

O
O
O
O
O
O
O
O
O
O
O
O
O

oooooooobobocoooooooooao
ooooooooooboooooooooan
gggogoooooocooooooooao

O
O
O
O
O
O
O
O
O
O
O
O
O

gbooobooboobobooboobooobooboagadnb
ooofgn0 0ogogoooooooogoooao
gooobooboboogoboobobooboogonb
gboouoboobooboobooboooboadnb
o oooo 0o oooobOoobo Oboboo O
gboobobooboobooboobooonn goano
oooooao ooooao

Oo0oooooooooooooogoQgg
O 0Ooo0oo0ooao O
O
O Ooooo O
O 0Ooooo O
O 0OoOooo O
O 0Ooo0ooao O
O 0Ooo0ooo O
O Ooooo O
O Ooooo O
O 0Ooooo O
O 0OoOooo O
O 0Ooo0ooao O
O o0Ooooo O

Ooo0oooooooo oo ooogogbooooogooao
Oo0ooooooooD oo ooogbooooogogooao
O Ooo0oooo

Oo0oooooooooooogbooooogooao
OO0 oooooooooooooogdgbooooogogooao
OO0 oooogg4oooDooodooDooooggogoao

OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao

O
g
a
O
a
u
O
a

Ooooooood
Oooooooogod
Ooooooogod
OO0 ooooogod
Oooooooodg
Oooooooodg

O O
g g
a u
O O
a g
u u
O O
a t

OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoooooogdg
OooooooooQgdg
Oooooooogoogg
Ooooooooggg
Ooooooooggdg
Ooooooogogg
Ooooooogogg
OooooooooQgg
Oooooooogoogg
Oooooood
Ooooooood
OoOoooooogod
OOoooooogodg



(52) JP 2004-516816 A 2004.6.10

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
goooboob boboobob0 OO0 obooboobooboo40obo0o obooobao
ucooboobooboobooobooobooooo o U ooooboooobad
oooooooobOooooooao ooooooOoooogogao
oboooboobobooboonn gboboooboobooboonn
uboobooboobooboooad gbooboobooboaodd

O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O OoO0ooogoao
O0Ooo0ooo0oao
OOoo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O Ooo0oooao
OOoo0oooaoo
O Ooogoo
O O0Oogogog

OooooooogoQgdg
oo ooooogoQgg
OoooooogoQgg
OoooooogQgdg

ooaod

Oooooooooooooooogogooooao
Oooooooooooooogogooooog
Oooooooo0ooooooo4gooooaog
OOo0oooooooooooog4gooooaog
OO0 ooDoooooooDoogogdgooooaog
Oooooooooooooogogooooao
Oooooooooog

OO0 ooooooooDoDooogogdgooooaog
Ooooooooooooooogogooooao
Oooooooooooooo4gogooooo
Oooooooooooooogogooooaog
OO0 ooDooo4o0oooooggooao
OO0 0o oDooogoooooooggogogoao
Ooo0oooooooooooooogooao
oo oooooo oo ooooogogooo
oo o0ooDoDooo o oo oooogoQgooo
OO0 Do ooooo0ooooogQgooo
OO0 Do oooo4o0oooooggooao
OO0 0o oDooo4Qo0oooooggogogoao
oo ooooooooooooogooao
oo oooooo oo ooooogogooo
Oo0o0ooooooo0oooooogogQgooo
OO0 o0ooooooo0oooooogoggooo
OO0 Do oooo4o0oooooggooao
OO0 0o oDooogo0ooDoooggogogoao
oo ooooooooooooogogooao
oo oooooo o oooooogogooo
OO0 oDoooooo0oooooogogQgooo
OO0 oo ooooo0ooDoooogoggooao
OO0 Do oooo4Qo0oooooggooao
OO0 0o oDooogo0ooDoooggogoao

Oo0oooooogoQgg
OO0 oooooogogdg

Ooo0ooooooooooooo oo oDoDoooooD oo oDoDoo4oooooooogdg
Ooo0oooooogoQgog

OoOooOoooOoooOoooOoo oo ooOoooooooooooooooogooOod
R s sy Iy

O O0ooo
O Oooo
O Ooogoo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Ooogo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Ooogo

oo ooooooQgodg
OO0 ooooooQgoog
OO0 ooooogoogg
OO0 ooooogogg
OooooooooOod

O 0O ogo
Oo0ooooooOodg

O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O 0Ooo0ooOoo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Ooooo

g
u
O
a
O

O
O

ooooao
goog oo o0ogao
gboooboooobogobad
ooooooooooao
gooobooobogogbao

oooooobooboooooao
gbobooboooboobogb OO
obooobooboobooboooband
ooooooboobOooooooao

Ooo0ooooooQgodg

O

ooooooooooao
ooooboobooboand

O
O
O
O
O
O

oooooobooboooogogoao
ooooooooboboooooao

e R R [ [ [y
I e e R s ) s R [ [ [y
e ) Ry ) R [ [ I [y

OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao

O
O
O
O
O
O



(53) JP 2004-516816 A 2004.6.10

goooooooooboooooooooboooooooooobooooboooOogodo
oo ooo oo oooobODOODODO0D DOODODOO0O ODODODODOOoOoooooboDOO
oooooooooooooooooobooooooooooobooobooooao
ooooooooobOooOoOoOooooobbooooOoOooooobooOoo
ooooooooobooooooooooboboooooooooooboooon
oooooooooboooooooooooboboooooooooao

Oo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0o0Oo0oooogod
OO0Oo0oooogod
OoOoo0oo0oood
OOoo0oood
Ooo0ooood
O Ooo0oooao
O Oo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooo
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
Oo0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O Oo0oooao

O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooogogoog
|
I [y |
I [ [ |
I [ |
I [ |
O Ooogogoog
OO ogogog
O 0Oo0oo0oo
I [y |
I |
I [ |
O Ooogogoog
OO ogogog
O 0O o0ooo
I [ [ Iy |
I [ |
[ |
O Ooogogog
OO ogogog

gbobooobooboooboobobooobooboao
oo ooob 0O boooodob boooaao
g oo 0 ooooob oooob ooooao
uoand gbobooobooobooboooboooooboobaodao

oo oooooooooobobooobooooooooooooo o ogooao
gobooboobogoboobobooboobobog ooob o goooao
oooob obooodgo oobooboo ooob0o obo ocoooobooboobooobaoao

googao
gooaoano
g oao
ugo oOad

Ooooooo0ooooooooooooooogodg
Oo0Doooooo0oooDooogogoooooogogdg
OOo0o0oooodgdgUoooDooogdgUogooooooggdg
Ooooocoooooooooooooooodg

O Oooo
O Oooo

g
u
O
a

O 0Ooo0ooo
O 0Oo0ooo

I e e e e I
O 0Ooo0gooo

O
a
O
O
a
O
a
u
O
a
O
O
a
O
a
u
O
a
O
O
a
O
a
u
O
a
O
O

ooooo0 ooo4o oo obbooO0OO0 ODOOOUOOooooOoboboDbDOoOOOOoooooao
goooboooboooobobooboboobooooboobob0 ooogoboo
ooogn 0O ogbggodbog gogodoodgod oo boboogbodooo ooao
oooooo0 ooooob ooooobooboooOo0 ODbOboOoOO0OO0O ODOODOOoooooao
oooobooboooboooboobooboooboobooboooboooboao

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooooboooobobogobgoboobgobo0 obog O ooooboog oobob boao
oo ocobooobooboob ooboob Ooobo0o ocooobo oooob OO
o0 booooo4ooob ooooobob ooob oooooobo oooooo ooao
ooo0 ooboobobooboobooobooboobooobooboboobobDbDao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooogoooooooboobooooooo0 ocoooooo oooao
oooog ooboooobo ooboobo ooboboob Oboobooo obobooboobo ooobao



Iy e e ) R e [ I Ay By
I e [ e e R [ A B
e e e e e e e e A B

OO0 oooooogogogooao
OO0 oooDooogogogoao
Ooooooooogooao

oogd

oooooooao
O
oooooooao
oooooooao
oooooooao
ooooooooao
ooooooao
ooooooao
ooooooao

O 0ood
Oo0oo0ogao

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood

OoooooooogooQgoao
Oooooooogogogogoao
Oooooooogoogogoao
Oo0oooooogogogoaog
OO0 oooooogogogaog

ooooao
googobao
goooagbad

oono
uond
ogagad
oon
oo

O 0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
OO oOgoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo

Oooooooooooooooooooooogoooao
O 0Ooo0goooao

oooooao
goooobogd
goobooaoood

OoooOoooOooooooOuoooOooooooogogood

Oo0oooooooooooooooDooDoDoooggooDooooggg

O O o0goo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
O O o0goo

O Ooo0ooo
Oooooooogod

Oooooooogd
Ooooooogdg
OOoooooogd
O0o0Dooooogd

O 0Oooo

O 0Oooo
O
O
O
O
O

O O
O O
O O
O O
O O
O O
O O

OoOo0o0ooood
OoO0oo0oooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
Ooo0oo0oood
O 0Ooooo

O 0Ooooo

O
O
O
O

O
O
O
O

[

OoOoo0oooogod
Ooo0Ooo0Ooood
Ooo0O0oo0oood

Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OoOooOooOooood
Oooooood
Ooooooood
Oo0oooooogooQgoao
OO0 oooooogoogogoao
OO0 oooooogogogaog

oooooao
gooooboao
ooboooboaoaao

OooooooooogoOoao

O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooogoo
O Ooogoo
O O0Oo0ooo
O Ooo0ooOoo
O 0Ooooo
O Ooogooo
O Ooogoo
O OooOgoo
O O0Ooo0ooOoo
O 0OoooOoo
O Ooooo
O Ooogooo
O Ooogoo
O OoOgoao
O O0Ooo0ooo
O 0OoooOoo

oo
ogoo
uoan

oono
uon

JP 2004-516816 A 2004.6.10

O 0OooOooo
O 0Oo0ooo
O 0Ooo0ooao

oo ooooooodg
oo ooooooogodg
oo o oooooogog
OO0 o oooooogodg
OO0 o oooooogdg
OO0 o oooooogdg
oo ooooooodg
oo ooooooogodg
oo o0 oooooogog
OO0 o oooooogg
O oo oooooogdg
OO0 Qo oooooogdg

Oo0O0o0ooogod
Oo0o0o0ooogod
OoOo0o0oooogod
OOoo0oooogod
O0O0Oo0oood
OooO0Oo0ooogod
Oo0Oo0ooogod
O Ooooo

O 0Ooooo

O oOooo

O

oo

OO oo

O Ooooo
O 0OoOooo

ogaod
oo
ugod
gagaod
oond

oooooooobOoocooooooooooao
gooooboooboobooboogogboobooboboo
uoboooboobooboooboooboobooooad

O
O
O
O
O
O
O
O

(]
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O

O
O
O

O
O
O

10

20

30

40

50



(55) JP 2004-516816 A 2004.6.10

oooooooobooooooogao

gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
oooooboaoao

oooooao

googao

obogogoogboaggnoad

ooooob0 oooooooobobooboO0oo0 ODbOoooooooooobOOOobooo oo
gooooboon ooob booboo ooboooboobooboobobooboboao
ooooooooooooboooo4o0 oooooooooOoobObooooooooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
uobooobooobooobooobdobo booboooboobooboobooboobobooao
ooooooooobooooooooooobooboooo0oo0oo0o0 ocooooooobooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooboboooooOooooboDbooOon

gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oo ooooouoob0 oooooobooboboooU0o0o0 cooooooooobooao
gooobooobooboogoboboDb ooboooboobooboobobooboboo
ugboooboobooooobdoob ocobooooboobooboouobdo oboobao

oooooooobobooooooooobbooooodo

ooooooooooooooooooboboooooooooobobooobond
goooboooboobogobooboobooboooboobooobooDbonb
ubooobooobooobooobooboooboooboooooboooboooboagadnb
oodd ocooooooooboobooooooooooobooboooOogoao
goooboooboboobooboooboogoboooboobooobooDbodnb
gobodotb boob obobooboobooboobooobooobooboobad
oooooooobbooooooooobobobooooooooobobDbOOobd
gooooboooboobooboobooboobooboboboobooboobooboao
oooooooooooououooooooobooooooooooboobobooooao
goooobooogoboobob boobogoboobobooobono boobo
a

O

a

u

N I

g
O
g
g
O
g

OooooooogoQgog
Ooooooogogg

ugbooboobooooobooboad uooobooooobd ocoooobooboaoadao
oooooooobooboooooooao ooooo0 ooooooboobooooooao
gboboobooboobooboobao gooobooboobooboobobooo
uboogbooboobooboobad ugboobdooboboobooboaoobood
goooooooooooooooooboDbobo bOooobooooooooboDboDoao

oo oooocooooooooo0oooooogooao
oo oooooo o0 oo ooo4o0ooooooQgooao

ugobooooob oooboboobobooboboDb bobooobOobooboobooobao
oooooob ooooooobO ooobbooboooo ODooo booo boOOo
gobooboboobogobooboobogobooboboobobobobooboboboao
ugbooboobogobooboobooboobooboob ocoboobooobooodao
oot O0OOOOCOOO0OO0OO0OOOOODOOOO0D ODOOOOOOOOODODOOO
goooboooogoboao

ugoaoadg

gggao ggoggoao
gbooboobooboobooboobooboobooboobo0od0 oogoooao

10

20

30

40

50



gooobodaoan

ooooooao
goooooao
ubooooado
goooooao
goboooaoao

g o
oo
g o
u o
od
g o

g
g
O
g
u
O
g

O Ooo0oooao
O O0Oo0oooao

O

goooobo o
gboooboaoboad
ooooooooao
ooooboobad

g
g
O
0
4
O
O

o000 ODoOoo0oo0o0 oooooooooob O
ooooob0 oooooobooboooboooodo

(56)

googao
gooad
oooogao
googao
goodaao
oooggao
oooag

g ooooboooboboobooboooboobooboao
gobooouoboobobooboobooboo obooboooboaoadao
ooooooooooboboooooogooooao

JP 2004-516816 A 2004.6.10

goooooooooooooogoooboooooooooobooobooooooao
ooooooooooboooooooob0 oooooboOoOb0 ODobooboooooooao
oooooooooobo oboboooooooooooboDbOOO0OO0o0 OCoooooooao
O ODooooooooooao

ooooobooooboooboo 0o goooao
uoooooooboobodo o gooboaao
U0 ODoO0OO0O Oboooooooooao
gobooooobobooobooboogonb
goboooboooboaood

oooooooobboooooogoan
oooobo oooboob boooboaoao

oooooooooooooooooobooooooooooobooobooooao

goobooobooobooboogoboobonb
gooooodg oooobooob booao
ooooooooobOoboooog O
goooboobobogan

gooooboodg obooooobooao
ooooooooboobooooooogoao

gboobooboobooobogobao
uoooobooboobodo oboooa
oooouoo ocoooooooao

Oo0ooO0oood
O0Ooo0oooao

goboboboooboooboooboogoboobobobonb
uoobod oboo booboobooooobaoodao
U oocooooooooboboooooooooboobooogoao
goboob oobob0 oboobooboobooboobooboboonob
gboobobouobdooboobouobooboobooobobooboad
uoooooooboo ooobooooooooooboooooooao
gboboooboo oboob 0obo ooobooboobooobooobao
ooooooooocogogogogoooobooobooooooooooao

O

a

O

g

a

O

oo

g

od

ao

oad
gooobooboboobooboogoboooboobao
uobooobooboobooboobooboooad
oodo ooooooooooobooo boOao
o0 oooboobob boobooooobao
ugboodagbad

ogogoooooooogogd
oboogbooboooooboooboobobnn
oooooooobooOooooooooboobono
ooooboobob bbobobooobooOo Oobo
gboooboobooooooboooboooaoadao
oooooooboOoOooooooooboooboano
ooooboobonb

gooad

oooooobooboooogooao

oo ooboob ooobooobao

U0 ODoOooo0oo0oo4o0o ooooao
oooobooboboobobonn
oboooboobobooboooan
ooooooooao

gooooboobao

gboooboaoboad

ooooooooao

ooooboobad

ooooooooao

gooogobao

gooaogoboad

oooooao

oo
uboboboobdoobooboobooboooad
ooooooobooOoooooooobobooobono
oboooboobobobbooboobooboobnn
oooooooobooOooooooooboobono
gooobooboboobooboogoboooboobao
ogooad

ooooooooao

obooobooboobooboobobooboobooboobobooboao
ooooooooboOooooooooobbooooooooobobDoobond
gobooboobobgoboobobooboobobooboboboboobobnnb

uobooboooboobooobooboadnb
ooooooooboboooboooogao
gobooooobooooobooboaodanb
ooooooooboobooooooogoao
goobooobooobooboogoboobonb

gobooooobooboboobobooobooboboooboobooodan

oooooooboooooooooooboooooooooo ooao
gboo ooob0o oobobogobobo oboobo ooboooboonob
gbooboobouoboobooobobouoboobooouobooboboadnb
uoooooooboood0ood0 ooooooooboobooooooao
gbooobooooobooboobooboob0 booooobooobao

10

20

30

40

50



(57)

JP 2004-516816 A 2004.6.10

gooooooobooobooooooooobooboooooooooboooboooOogoao
ooooooobboDobooo

Oooooooooogoglo
oo ooooooogogig
oo o ooooogogig
oo o ooooogoglg
O oo ooooogog|g
OO0 o ooooogoglg

Ooooocooooooooogoglg
OooooooooooooogQgog
Ooooooooooooooggog

O

OOo0ooooooooooogoogood
OO0 oooooooooogooodg

Ooooooooood
OooDoooooogoood

O
g
g
O
g
u
O
g
O
g
g

gooaao

oo o0 ooooogogg
OO0 oo ooooogogdg
OO0 o0 ooDoooggg
OOooooooogooQgoog
OooooooogogoQgog
Oooooooogogoog
OOooooooogoQgg
OOoooooogogdg
OOoooooooOodg
OooooooogooQgoog
Oooooooogogoog
Oooooooogogog
OooooogQgogoao
Ooooooggogaog
OoOoooooOoogoao
Oooo0oooQgogoao
OoooooQgogoao
OoooooQgogoao
Oooooogogogoaog
Ooo0oooggogaog
OoOoooooOoogoao
OooooooQoogoao
OooooooQgogoao
OoooooQgogoaoQg
Ooooooggogaog
Ooooooggogaog

ooooao
oogogao
oooogao
oogogao

gboooboobobooboobobooobao
gboobooobogo oboooboooboobooooobada
ooooooooOoooooooooobooboooooao
gobooboobobobooboboboobooboooboodnb
ugboobooboboobodoobooboobooboadnb
goooooooOobooooooooobobooogooao

gooobooobooobogoboobooboobooboobooboboboo
ubooobooobooobooobooboooboooboooooboooboooboagadnb
ooooooooboOooooooooobbooooooooobobDoobond
obooobooobooobooobooboboobooboboobobDbDo
ubooobdo oobobooboooooboobooboobooboobooboad
ooooooooboooooooooobboooooooooobobooobod
obooooboooboobobooboooboobobooboooaoadan

goooboooboobogobooboobooboooboobooobooDbonb
oo ob bobooobooobooobooboooooboobooobooadab
goooooooobooooooooooooboooooooobooobooooao

e [y e R e e [y [ A B [
e e e e e e e R e e [
e e [ e e e e s e A B

gboboooboobooboonn

uoad
gggoooooocogog0ogogoooooand
gbooboooooboooobooobooan
ooooooooooboooooooooooao
gbooboooboogoboooobooobogonb
ugboobobooooboooooooono bOoa
U0 oooo ocoooo ocooooooao
b0 ooobobbo oooboob boboobao
gboobooooboobooobooobaoodan
gooooobooobooooooooobooao
gbooboooooboooobooobooan
ooooooooooboooooooooooao
gbooboooboogoboooobooobogonb
gboobobooooboooobooobooan
oooooooooobooooooooobooao
gbooboooboooboobooboooboonn

a
O
g
u
O
g
u
O
a
O
g
a
O
g

Oo0oooooogooooaog

OO0 ooooogoggogooooog
OO0 ooooooogdg
Oooooooooogodg
oo ooooooogdg

ooao
ogoao

O
O

O
O

O

OO0 oooooogooooono

Oooooooodg
Ooooooodg
OO0 ooooogodg
Ooooooood
Oooooood
Oooooooodg

gboooooooad
ooooooooao
gboooboooag
gooooaoo boaao
g oo oo oo
googao

g
u
O
g
O
g
a
O
g

Oooooooggdg
OO0 oooooggg

ugbooboooouobooboboobooooboobooboooboooboadnn
goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao

10

20

30

40

50



(58) JP 2004-516816 A 2004.6.10

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooob ooooboobobOooooooooooboooooooooobobDboooo
gooooboooboooboogobgoboobgoboobobooo0ob0 oboobobobobooboog
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooooog0odogogoooobooooooooooooboooboooOooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooao

gooogbad

Uo0oooooooooogogoooooooogoggag
Uoogooooooogog gdoogoggoad
gbooobooboooboogoooboooboobobooboboooboobooobooobao
oooooooooboooooooooooodooooooooooboooboooooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
b boouobooboboobooboooboobooboboobooboboouoboboboao
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
oooooboobobooboobooboooboobooboognb

ugboodagbad

o0gogogogoooooocogogogogg oogogggogoooan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
goooboobobogoboooboboobobooboobooboopogoboobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooobooooooooooooboo ODooboboocoooogoooooaoao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooobOooooooooooboooooooao

googobao

bbb ggodioogbooggbodgoogogoggoddan

oo oo ooobooooooooooboboOOooOoooooooboboboobooooooao
oooooboooboooooboooobooboooo ooooboobooboooboa

10

20

30

40

50



Oooooooogdg

OooooooogogogoQg
OoooooogoQgg
Oooooooogogog
OOoooooogogog
OO0 ooooogogg
OOooooooogooQgodg
OoooooooogoQgg
Oooooooogogoodg
Oooooooogogog
OOoooooogogg
OO0 ooooogogdg
OooooooogooQgodg
Oooooooogogogoog
Oooooooogogoog
Oooooooogogg
OOoooooogogg
OO0 ooooogogdg

O0Ooo0oo0ooao

OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0o0o0ooooao
OOo0o0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOo0oo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0OoOoooao
OO0Ooo0oo0oooao
OO0Ooo0ooooao
OOo0o0ooooao
O 0Ooogoooao
O Ooogooao
O 0Oo0oo0ooao

O

Oooooocoo0oooooooo0ooDoDooo oD ooDoDooooooooao
Ooooooo0odoooooooooDoDooo oD ooDoDooogoooooao
Ooooooo0ooooooo0ooooDoDooo oo UoooDoDooogogooooao
Oo0oooo4o0ooooo o000 oD oDoDoo oo oDoDooogooooao

O — — —

Oo0oooooogoooao
Oo0ooooooQgoooao
Oo0oooooogoQgoooao
OO0 oooDooogoggoooaog
OO0 oooDooogoggoooaog
Ooooooooogogoooao
OooooooooQgooao
oo ooooooQgooo
OO0 oooooogooao
OO0 oooooogogogooao
OO0 oooDooogogogogoao
Ooooooooogooao
oo ooooooQgooao
OO0 ooooooQgooo
Oo0oooooogooao
OO0 oooooogogogogoao
OO0 oo oDooogogogoao
OooooooooQgooao
oo ooooooQgooao
OO0 ooooooQgooao
OO0 oooooogogooo
OO0 oooooogogogogoao
OO0 oooDooogogogoao
OooooooooQgooao
oo ooooooQgooo
OO0 ooooooQgooo
OO0 oooooogogooao
OO0 oooooogogogoao
Oo0oooooooOgoOooao
OooooooooQgooao
oo ooooooQgooo
OO0 oooooogooao
OO0 oooooogogogooao
OO0 oooDooogogogogoao
OoooooooogoOooao
OooooooooQgooao
oo ooooooQgooo
OO0 ooooooQgooao
OO0 oooooogogogooao
OO0 oooDooogogogoao

Iy ) ) A Iy

OoOoo0oo0oo0ooao

OooooOoooooooooooooooooogogoao

O 0o o).
O 0o o).
O 0o o).
O 0o oo

oogaod

O 0Ooo0ooo

O
O

O 0OooOoo|o;
O 0o o).
O 0o o).

O
O

0

O

O

(59)

O

O

gooogao

O
O

O
O

O

O

O

O

JP 2004-516816 A 2004.

oad

O

ooooao
ooooboobooboobobog

O

O0Ooo0oooao

O

O0Ooo0oooo

O

oono

oooooooooooan
oooooobooooogd

O0Ooo0oooao

O
O
O
O
O
O

O 0OoOooogoaog

O
O

O 0Oo0oo0oo0oao

O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooo
OOoo0ooooao
O 0Oo0Ooooogoao
OO0Oo0oo0oo0ooao
OO0oOo0oo0oooao
OOoo0ooooo
OOoo0ooooo
O Oo0ooooao
O O0Oo0Ooooogoao

O
O

O0Ooo0oo0oo0oao

O
O

O0Ooo0oooao

O
O

O0Ooo0oooo

O

O

0

O

ooao

O0Ooo0oooao

O 0Oo0Oooao

O 0Oo0oo0oo0oao

ogoao
gboboooooan
ugoooaood

O
O

O0Ooo0oo0ooao

O

O
O

O0Ooo0oooo

O

O
O

O0Ooo0oooo

O

O
O

O0Ooo0oooo

O

O
O

gbooobooboobooboobnn

O 0Oo0Oooaog

O

ooooooobooooooouooooobooooooooobobDboooo

g obooboboogoboooboobogobooobooboooboobonb

gboooboobooboobdoobooboobooboobooboobooag
ooooooooooooooooobobooooooooobobobooond
gooobooboboobooboboobooboobooboboo

(BLAST A 27 X Bl —F#H)

w
X

(BE @A 1), REEA2)) O&E/ME

10

20

30

40

50



(60) JP 2004-516816 A 2004.6.10

0000000000000
Ooooo0oo

0000000000000 O0000D00000D00000D0000O0D0000O0O0O0an
0000000000000 D0O0DO0O0OO0O00D 00000000000 O0000O0O0n
0000000000000 O0000D0O000OO0O0O0O0DO0OOO0O0O0OO0OOD0ONOoOOoOOonoan
0000000000000 0000D00000D0000O0D00O00O0D0O0O0OO0OOO0nan
0000000000000 O0O00O0OO0O00D0OOO0O0ODO0OOO0O0O0DOoOoO0ONOoooOooan
0000000000000 O0000D0O000O0D0O0O0O0OO0O0O0OO0ODO0OoOOoOOoOnan
0000000000000 0000D00000D00000D0000O0D0000O0O0nan
0000000000000 O0000O0O00D0O0O0O0O0DO0OOO0O0O0DO0OOO0ONOoooOooaon
0000000000000 O0000D00000D00000D0000O0D0000O0O0O0an
0000000 0000000000000 0OO0O0D0D0O0OO0O0O0DOoOOO0OoOoooooan
0000000000000 O0000D0O000OO0O0O0O0DO0OOO0O0O0OO0OOD0ONOoOOoOOonoan
000000000000 00000000000 000D0000000000000
00000000 00000000000 D000O00D0 000000000 0000
0000 000000000

0oooo0o0o

0000000000000 O000ooO0ooooooan

0000000000000 O0000D00000D00000D0000O0D0000O0O0O0an
0000000000000 O000O0OO0O0D0OOO0O0ODOOO0O0ODOoOO0ONOoooooao
000’ 0000000000000 D00000O00000000000 000000
0000000000000 0000D00000D0000O0D00O00O0D0O0O0OO0OOO0nan
0000000000000 O0O00O0OO0O00D0OOO0O0ODO0OOO0O0O0DOoOoO0ONOoooOooan
0000 0000000000000 D00000D0 0000000000000 000
0000000000000 D0000D0O0000000 000000000000 00
0000000000000 D0O00O0OO0O00DO0OO0OO0O0O0DOoOOOO0ONoao

0oooo0o0o

0000000000000 O000O0OO0O0D0OOO0O0ODOOO0O0ODOoOO0ONOoooooao
0000000000000 O0000D0O000OO0O0O0O0DO0OOO0O0O0OO0OOD0ONOoOOoOOonoan
0ooo0o0o0o

oooooo

0000000000000 O0000D0O000O0D0O0O0O0OO0O0O0OO0ODO0OoOOoOOoOnan
0 000000000000 000000000000 000000000 0000
0000000000000 D00DD0O0OO0O00O0O0OO0O0O0DO0OO0OO0O0O0DOoOOOO0D0 0000
oooooooooo®o0o00D0,0,00,0B0000000000000000
0000000 000000000000 D0D0OO0O0O0D 000000000 0000
0000000000000 D0O0O0O0OO0D0D0 0000000000000 0000 00
0000000000000 D00O0O0O0D0D00O0OD0 00000000000 00000

goooobooobooogobgoooboboobooboo0 obooboobooboooboao
ugboooboooboooboobdodb bboobooobobouoboobo oboobooboodaob

OOoo0oooao

O

Oo0oooooooOodg

O
a
O
O
a
O
a
u
O
a

O OooOooo

O

O
0
O

O

cooooooooboobooooooooobobboooo0 ODooooooooao
gooboooooboobooboobooboooboobobobbooboobooodan
oooooooobooboo oooboboboooooooooboDb oDooobooooooo
gooobooboboodob0 oboobobobooboobo oboono
uoooboooboobooboogoboo booboobooboooboo boooao

O

ugboboobdoobouobdoo booboobpbOobO0O0obOoboobobobooanb
uooupwobooOOOOCOO0OO0OO0OOoOooOooOoODODOOODO0OOO0OOooOonO oooobobODoao

goboboooboooodgo obobooboob boboboob ODooboooboobooboobooao

10

20

30

40

50



OoooooooooooooooDooooooooao

OooDooooooooooogodg
OooDooooooooooogodg
Oo0oooooogoooooogod
OO0 oDoDooogog4gogoooooogod
Ooooooooooooood

O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Ooo

oogad

Ooo0oooogogQgoo
OoooooogQgoo
Oooooggoao
Oo0ooogoQgogao

(61) JP 2004-516816 A 2004.6.10

ooodoQo oooooob oooob oooooobooooooooooao
goboooooboboobooboooboobooobooboobooobooboooban
ooooooooboobooooodgo OO0 bbobooooooobobo ooo ooao
U obooobooobobooboobobouoboobooboobobpep O
uoboooboooboboboobooboobooobooboobooobooboobdad
O
g
u
O

ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooooooobooobooo0ooob0 oooooobob oooooobOoo

goooooboo oooobobooooboobob bbooboooboooboobobobo o

O
O
O
O

I [y |
I [ |

O

U0 OboooooooooboooboooOooooooooboboobooooOooao
goooboooboobogobooboobooboooboobooobooDbonb
uoboooboobooobooobobobooboobooboboo obooooobao
ooooooooooooooooooooobooob0 bbobooooo oo
ooooboo oboobooobob0o ooboboobobbobod

gboobobouobooooboo booboobooboooba
goooooobooooooooooooboooboooooooooao
gboobooobooobooboooboooboobooooobobooboaodnb

0

O

g
u

oooooooooboboooooooooao
oooooooooboooooooooooao

oooooooooboooooooooooooooooooao

ooooooooooocoooooon0 ooooooobooao

O ODoooo0oooooooboobooooogoooooboboooo

ooooooooDbD oooboobooooooooooo oooao

ooooooooobooooo0oU0 ODoooooooooboDboo
o000 oooooobobobooboood
oooooooooooooono ooo

gooobooobooboogobgooobobooboboogobooboboboboobobo
ucoooboooboooooboooobooboocooobooboobo oobooobaoao
oooooooooboo oooboooooo4ob0 oooooooobooboooooooao
gooooboo ooboboo oboobooboboob DoooobooDbD ooobao
ugooooboobodob bboobo oboobo oboobooboo4obo oboobao
ooooooooboboood0od0 ooooooooobooooooOooooOobDbDbOOoOod
ao

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
uboooboooboooboooboobooboobooooboobooobooob obooboao
oogdad

googobao

bbbogboggoagboogoggodgioogogogooditan

oo oo ooobooooooooooboboOOooOoooooooboboboobooooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
uoboooboooooboog oboboobobooboobooobooobooboboobobooao
ooooooooooooooooooboboooooooppO0DbODOD0OY O ""o00 oo
ooooobooobooogobgoboDb oobobooob0o oobooboboboobo oboao
ugbooobooboooogobdoobooboo booboobooboo0 ooboboobao
ocooooooooboooooooooooobooooooooooobobooooo o
uooooobooobooobooobooboobo obobooboobooobooobono bboooboao

10

20

30

40

50



gooooogoboano

oad
gooad
gooaoano

OOoo0ooooao
O O0Oo0ooooao

O Ooogoo
O O oo
I ) [
O 0o oOoo
O 0o oo
O Ooogo
O 0Ooogoooo
OO x Ooo
OO oQgogoao
O 0Ooo0oo0ooao
O 0Ooo0goooo
O 0Ooo0oooao
O OooQgooao
O Ooogogooao

O 0Ooo0ooi.;o
O 0o oo|i.;
O Oooo|io;
O Oooo|;o
O Oooo|io;o

Oooooogogodg
Oooo0oooOoQgd
OooooooogoQgaQd
OoooooQgogoQg
OooooogogaoQg
Oooooogogaog
OO0 ooooogogdg
OooooooooQgoogoo

O 0OoOooio;oo
OoooooooQgoooao

O Ooooi;oo

gboooobao

gooaao
oooogao
googao
goodaao

I I B B I

o 00O 0oo0o0 oo

Oooooooooooao
Ooooooogoooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogogooooao
Oooooocooooooao
Oooooooooooao
Oooooooooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogogooooao

O 00O 0O 0ooogao
oo 0o ooooob bao

e ey e R e e [ [ A [
e 1 e e e e e e e e [y [ A [
I e e e ) e s A

OTT 0o0oooojooo0oobODooo4o0oDoDoDoDooUooooDooogogog

OO0 0O X oooooooooooogogogooooodg

OOo0oooOoooooooooooooooonOo

Oo0oo0oo0oooaol™
OOoo0ooooaoli™
OO0Ooooooaoglig

O 0Oo0oooogi™
OO0Oo0oooogi™»
I B
O« Ooooi™
Oo0Ooo0ooooi™
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo

(62)

oo oon0

O O0OoQgogoao
O 0Ooo0goooo
O 0Ooogoo
I [

Oooooooogogoooao

ogooao

gooboobooooboobogogbao

Ooooooooogoogoao
Ooooooooogoogoo
Ooooooooogoogoao
Oooooooogogoao

00O

O o0Oooo

OoOoo0oooaoo
OoOoo0oooao
OoOoo=T oo

O

O Ooogooao

OO0 ooooogoooao

JP 2004-516816 A 2004.6.10

ooooooooobooooooooobboboobo ObOooOO0oO0 booooo
o0 bobooooogoooob oooooboboOoODb0D ODbooooooooao
oooooooobooboooooogog

oooooooooboooooooooao
ooooooooobooooooooooo

gboobooobooobobooboao
utg ooobdoo booobad
ooooooobbooooao
gbooboooooboooag
oooooooooooogoao
gboboobooboogobobooboo

O Ooogogooao
O 0Oo0oo0ooo
O 0OooO0oo0ooo
O 0Ooo0oooao
O 0OooQoooao

Oo0oooooggogog
OoooooooOooOon
OooooooogoOoogoo
OooooooQgogQg
OooooogogaoQg
OooooogogoQg
Oooooogogodg
OoOoo0oooOogoad
Oooo0oooOooQgQd
OoooooogogaQg
OooooogogaoQg
Oooooogogaog
Oooooogogaog
OooooooOogod
Oooo0oooOoogoQd
OooooooQgogQg
OooooogogoaoQg
OooooogogaoQg
Oooooogogog

goooooboooooooao
o000 ooooooobbooboood
ooooob0 oooo0o ooooooao

OO0 oooooogdg
Ooooooooood
Oooooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
Ooooooooood
oo ooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
Ooooooooodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 oo ooooogdg

uboboooboboobooboooobaoad

00O

O0Ooo0ooogoo
O0Oo0oo0ooao
OoT OoOood
OoOoo0oooaoo
OooOo=T oOooo
OOoo0oooao
OO0Oo0oooo
O0Oo0Ooo0ooao
O0Ooo0oooao
Oo0Ooo0oooaoo
OoOoo0oooao
OoOoo0oooao
Oo=T OO
O0Ooo0oo0ooao
O0Ooo0ooaoo
Oo0Ooo0oooao
OoOoo0oooao
O Ooo0oooao
O OoOgooo

gbooboooboobooooboobooboobooobobooboao

10

20

30

40

50



(63) JP 2004-516816 A 2004.6.10

000000000000 000O0D0O0000D0 0000000 000000000
000000000000 000O0D0DO0” 0000000000000 00000000
oooggooooooooooooooooboooooooooooobooobooooao

gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooboooboooooob ooo0ob0 ooooooooboooboooooooao
ooogog ooboooboboobobo0 oobo obooobooobooobo oboo o
oo ocogbooboboobo obooboboobobobooboobooboobaa
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooooo obobooo OoooOoOoOOoOO0o0 ODooooooooobooboobooo
ooopO0O0O0OxDOOOOODOOODODODDODOODOOOO

gooaogoboad

oogogogoooooan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gooobooobooooobooboobopbO0obbOobOoobobbooboobobnn
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
o0 oooboobob booobobooboobooboobao

gooaogoboad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
oooooooob ooooboobobooboo0oU0 ODOooo0oo0oo0o0oO0 boooooooobooao
oooobo ooobo ooboobooob booboboobooobooobooobooboobod
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gooagao

oooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
unbooboobooooobooboob bboboboobooboooobooboobodda
cooooooooboooboppd0ootooobobobOOO0OO0OO0OOopOobOobobODbODODbOOOOOan
gooooboooboooboooboooboobooboboo ooooooboobo boooboao
oo ooooooooobobobooooooooobooooboooooobobobooon
goooboobobogno

gooaogoboad

ooooooooobooooooooooooboo oooobOoobooooooooooDoao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobdoobooboob ocoboobooooboo boooboao
oooooob0 ooooooboooooooooooboobobooooooooDoao
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooooooooooooao

gooogobao

oboogoooogoad
ooooooooooooooodxOoboobOoooooooooooboOooboooooao
goooboooboobooobooboboobobooobooboppwbobOoppbOobOO
ugboooboobooooobooboboobooboobooboboouobooboobad
DO0000D0DO0OD0DO0OO0O0” 0DO0O0OO0DO0ODO0OO0OO0O0OO0OOO0OODOOO0OO0OOOODOOO0O00O
gboooboooooboooboobobooboooobooboooboboobopupbOobx

10

20

30

40

50



O0Ooo0oo0ooao
O0Ooo0oooao

OO x OO
O x O OO

(64) JP 2004-516816 A 2004.6.10

oooooooobbooooooooobobobooooooooobobDbOOobd
gooooooboobooboobobooobo ooooboooboooboooao
ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
goboooboogobooboobogoboobooboooboobobn

g
goboooboogobooboboobobobooboobobobobooboboboao
goboooouobooboboobooboooboobooboboobono booao
ocoooooooobobooood0 OCoOooo40 0Cooo4o boooo boooo
goobooooobooxgogbooobooobooboooob boooboo ooboaoao

ooooooooboboooooooooboboboobooooooooboobooboon

goobooobooobobobgoboobobogoboobobooboooboobono
uoboooboobooboobooxgoboboobooooooobppOOOonb
oogad

gboooboobobaoagan
ooooooboboooood
oooobo oooobao
ooooooooooao
ogooag
gooad
od
oooag

goobooaoooogboado
oooooooooao
gobooobooooboadg
od
oo
g o
oad

O O0ooo

O 0Oooo

O Oooo

O Oooo

O O ogo

O O0ooo

(]

O

O 0O ogo

O O0ooo

O 0Ooo0gooo
Ooooooodg
OOo0ooooodg
OOo0ooooodg
Oo0ooooood
Oooooood
Ooooooodg
Ooooooodg
Ooooooodg
OOo0ooooogodg
O 0Oo0oo0oao

O 0Ooo0ooo

O 0Ooo0ooog

O 0OooOgooog

O 0Ooogoaog

O O0Oogogaog

O 0Ooo0oo0oo

O oOooo
OO0oOo0oooogod
O0O0Oo0oooogod

oooouoooooboboooooooooooobobooooooOoOogoano
gobooooobooboobooboobooooobooboobad
ooooooooobobooooooooooooboobooooooOogoano
gooooboooboboboobooboooobogobobooboonb
goboooooboobobooboobooooobooboobad
oooooooooboboooooooooooboobooooooOogoano
goboooooboobobooboobooboooboobobn

Oooooooogdg
Oooooooogdg
OO0Ooo0ooooao
O 0Oo0ooooao

googooad
oooooao
googao

gbooobooboobooboobooooao
ooooooobooobooooooooo o
goooobooobooboooobognb

Ooo0oooogoQgdg
O 0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooo0ooo
Oo0oooogQgog
OooooogQgg
Ooooooggdg
Oo0Doooogogdg
OoooooogoQgdg
Ooo0oooogQgdg
Oo0oooogQgdg
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O oOoooo
O Ooooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O o0Ooooo
O Ooooo
O 0Ooooo
OO oo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
OO oo
OO oo

O
O
O
O
O
O
O
O
O
O

O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O
O
O
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O

Iy e e [ R s [y [ |
e e e s e e I R s [y s [ |
e e e e s [ s [ |
e e e ) e e [ s e e s e R s s [ |

I I ) ) ) e R e A B
OoooOoocoooooooOooooooOoooOoooooooooooooOoonOogogoOoaO

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

10

20

30

40

50



(65) JP 2004-516816 A 2004.6.10

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooob ooooboobobOooooooooooboooooooooobobDboooo
ocoooobooooboogoboboobgoboobobooboobobooboooory
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
ooooobooobooboogoboobobooboboobooboobooboobooboobao
ugboodagbad

ooggogoggogooooooan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ocopO0oooOOO0O0OOoOODOO0ODO0OOODODODODODOODODODODODODODDDODOODODDODO
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooobooooooooooooboooocgog0oogooon oogoooooaon
ogogoooobooogoboobobooboobobooboooboobooboboboo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ubboobooboooooboboboboobobooogoogbd googodadd
tddgoooooooooooooooooboooooooooooboOoboooOogoao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooob 00 o000 o000 ooooo0 ocobooo boooo o
ooo oogb booboooboboogobooboboobo oo b boboboob DO
oo ooob obobog obobooooboobooooobaoodaob

oooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
goooobooobobogobgobobgob0 obooboob0o obbooboboobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
goooobooobooogobgoboobobooboobooob boobooobooboobobood
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooboOooooooooooooogogogogooooooocoooooooan
oono

gooaogoboad

oogogogoooooan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
oooooboooooboob boboobooboooboobo0o oboobooboobao

10

20

30

40

50



(66)

JP 2004-516816 A 2004.6.10

oooooob0 ooooooobooboboooooooooboDb ooobobobOOoOoOoOo boOao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooopoobobobODbOOOOO0OO0OOoOooOoobODbODOOOOOOan
gooobooobooboogobgooobobooboboogobooboboboboobobo
ubooobptobobooboobobooboboooboobobooobooboobd
oooooooooboooooooooooobooo00o0 ODCoooooooooobooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooooooooooooobooooooooooboeebOOObOO0OO0OOOan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooobooooooodgo oo oo oooOooDO0O0 OO0O0O Oo0o0o0oo00a0o
g0 oogoboob 0oob bbooboo40o oboboooboobooao

gooaogoboad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ocoooooooooooooooooobooboOoboo0D ODOOOD ODOOoOOoOooo o
ogoo0 ocogoboooboboobobogobooobooboobooboboo bboooboo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooobooooogod

googobao

bogoaggodgoogoodgodoan
coooooooobooooogooooooooboooooooooooboo obooo oo
ooog oobooobob booboboobobo booboooboooooboooboobod
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
oooobooboobooboao

gooaogoboad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
goooooboooboooboooboooobooboboo oboooo0 oooboobooobao
oooooao
goooobooobooogoboboobobooboobooobooboboobooDb oo
oo oooboobooboobooboobdo obooboooboooboobooboobao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooooboooboooogobgoboobobooboobob0 oobD bDoboo obooboao
ugbooobooboooogoboobooboobobodg oboob boobooboobao
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



(67)

gobooboobooboobooboooobooboboobognb
uoboooboobooboooboooboobooooad

oooooooboooooooooooooao
gboooboobobooboobooboogab
oooao
googdoooooooogoooogogoan
gboooboobobooboooboooboogan
oooooooooobooooooooooao
goooboobobooboobooboognb
oo oboboobooobdoo oboobaoaoao
oooooooboooooooooooooao
gooad
ooooooooooooooooooooao
gboooboobobooboobooboognb
gboooboobobooboooboooboogan
oooooooooobooooooooooao
gooogano
ugoaoadg
ggggooooooocogogogogooooan
gboooboobobooboobooboogab
ooooooooooao
gooooooo oo
gboooboobobad
ooooooobobooooooooao
obooooboobooboobogogbao
gboooboobdoabdd
oboboobooboobooboogobao
ooooon0 oooooooooao
o0 0booboobobob ooobao
oboobooboobooboobooobad

I [y |
I [ |

O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O 0Oooo

[ i R |
[ o R |
[ I R |

0

e e ey R e [ [ [
e e e e e e s e R e e [ [ s s [

Oo0oooooooooDooo4o0oooDoDoooooooDooogoQgg
Oo0oooooooooDooo4o0oDoDoDoDooUooooDoooggg
e e e e e e s s [y [ |
Ooo0oooooooo0 oo ooooooDoooooooDoooogoogaog

Oooooooogoooilio
OO0 oooooogoQgoooiio
OoDoooooogogQgooaolio
OO0 oooooogoggooaoilo

OooOooo0ogi@o

O
O
O
O
O
O

O OooOoo|i.
O Ooogoo|im
O Oooo

O Oooo
O 0O ogo
O O0ooo
O Oooo

goodg
ugood
oooao
ogoodg
ooooooobooooogoo
ooooboob oogo
gooboooboooboaooboad
ooooooobooooan
goooooobobooboag
gobooobooobdoaoobod
oooooooooboooooooooooboobooooogogoao
gobooooobooboobooboobooooobooboobad

g
g
O
g
u

O oOoo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo
O 0OooOooo
O 0Ooo0ooOoo
O oOoooao
O oOoooo
O Ooooo
O 0Ooooo
O 0OooOooog

O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Ooo

gooad

JP 2004-516816 A 2004.6.

goao

O

O

O

O

O

0

ooooooooao

O

0

O

0

O

0

O

O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo

O

ooooao
oooooo0 oooooooobo oboboooo boo:o

ooooooobobooooogod
ooooooooboobooooood

uoooobo oboooo o
oooooooobooooogod
gboooboboooboobao
ooooboooad

ugbooobooboad
oooooo oo
goooboooad
o Oboocoog O

oono
uoano
oodad
ooano

ooo
uoano
oodd
oono
uoano

OO0 oooooogogg
OO0 ooooogogg
O 0Oo0oo0oo0oao
OoT O ood
OOoo0oooao
OOoo0ooogoao

gooao
gooad

O

O 0OooO

g
u

O Ooo0ooogoao

goaoaao

oo

oad
od

gbooooboad
ooooao

gbooooboao
oooooao

10

O

0
0

O 0Oooo

O 0Oo o

gbooboogao
godoo oOd
oooooooboooao

O
g
u
0
g
U

gooooboooogb O
ooooao

Dooooo
O0Owpw0OO00
0oooooo
0Dooooo
0Oooooo

10

20

30

40

50



(68) JP 2004-516816 A 2004.6.10

ggooao ooooooboooobooooooao

°c O O

Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
OOoo0ooooao
OOoooooaog
OOoooooaog
OO0Oo0ooooog
OoOoo0oo0oooao
Oooooooogod
Oooooooogd
Oooooogd
Oooooogd
OoOoo0ooooodg
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O 0O oo

OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaog
OOoooooaog
O O0Oogogoao

Oo0oooogoQgdg
OooooogoQgdg
Ooooooggg
Oo0oooogogdg
OooooooQgdg
Ooo0oooogoQgdg
OooooogQgog
OooooogoQgg
Ooooooggdg
Oo0ooooggdg
OoOoo0oo0oooao
OoOoo0ooooaog
OOoo0ooooogo
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OooOoo 290004
OOoo0ooooaog
O 0o oooog
O 0Oo0ooooaog
OOoo0ooooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooog
O0Oo0ooooaog
O 0Oo0ooooaog

OO0 ooODoooo0ooDooogogogoooo
Ooo0oooogoQgdg

OO0 ooDooo4o0ooDooogogoooo
OO0 0o oODooogQggooDoooggogoooao
Oooooooooooooooogogogoooo

ooooooooobooooooooooooobooooooooooaon
gooobooog g goooboo0 oboobo ooobooao
oo oodg oboboaoood
ooooo0 oog booog oo
g obooboboobobonn

O 0o O
O o0Oooo

O
O0DO0O00D00O0O00O0O0O0OO0O0O0 poo
D00 00000 00,0000 000000
yO0D0DD0DO00ODDO0O0ODODOODDOODOO O
0000000000000 D0O0O00DO0O00DO0DOO0DO0O0 pwd O00O0O0O0O0
O pooOooooooooooDoOoOOoOOD oooo """ poooooO000000000
D000 0000 pO00C00O00C0OO0OO0O0DOO0OO0OODOOOODOOOO0 p0O 0OO0ODOOO
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
DooDoDDoODDOoDOoODO0O0O0OoOooooooooooo® ""00000000000000

Ooooooooo0oooooo o ooDoooogoogogoo
Ooooooooo0ooooooo0oooooogogogoo

O0Ooo0oo0ooao

oooooooooboooobooood00 oooooooooboooboooooooooboDoao
oooobooboboogoboobooboooboobao

ugboodagbad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooogoogao

googobao

gboooboaoboad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ao

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooao

googobao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gooogbad

10

20

30

40

50



oo oooooogogogoo
OO0 oooooogogooo
OO0 o ooooogogooo
OO0 oooooogogoo

Ooooogooogogood

OO0Oo0oo0oooao

[ |

JP 2004-516816 A 2004.6.10

gboboobooboooooand

gbooooboagoaono

gboboooboobooboonn

gboboobooboooooand
oooooooao

10



JP 2004-516816 A 2004.6.10

(70)

40

3 & )
THI0EGEEDE 3 TAD0EEEFOE £ 0E66F0E
1908%2922T 5 TOIBPEIETT z BFEITEZE
1928927007 B T00899100T T BISTO0T

Al £ENGEME ‘ON @ 03S ar 10N al

S3A5UL ALFAGEN | d£LMge 230U | aT DES JL LAWY | GTAOL S0y

R

Lo L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L



JP 2004-516816 A 2004.6.10

1)

o o o
— N ™
NGhp FELLGEFA]E] ¥1-300°% | 881z9sh TAD0E66%0E | 3
(89—162101 24meN (6661YG X WDLYLE )
Hr] BaMWC CHEOM AL S H-5uv/8-dN3D ZH SE-F09° £ | 9TEE9CyE TOEHZ8ZEE z
(Z21-611:992 unwwog "say "sAydolg walyaelg
(B661)T M ""SUW) + BOMARS Y 3NG4 (4] 9LT-HOE'6 | 60908995 T32899T00T T
ON al ‘CN QI
A [HH suedush LCYEH | Qiueguey | f L7k 3340UuT 035 A £LvNk

e

T T T T T S P

40

oooao



JP 2004-516816 A 2004.6.10

(72)

10
20

30

40

L5 1-LFET
G0ZT-G6TA TSTI-Z2FTA 66T-68A 6VA-6TA
ThLod s (100H) LR OMR Y 5 E

541108
BEOTM-6GLA:606-619 | 6TTEGA| 669 TONT
9RO TA-65LO BO8-F15| 0FE6Ed | 069TOWA

8PATT-LE8LI780T-584 | 6T68EY| 069 TORG
90 Td-65LT  T68-RLG | SBE0FA| D69 TONT,
onoa Lsya 7 FKd 103H

Woaoyd Lsvid

LLTA-TOLO "0£2¥-£515 '608EA-90ZLiFZPTI00AL

WOQoyd Lsy1d

9¥0| 4-£8£4'6222000d
FaE L HOH VNG B OB CEEATA-FN

WOaodd L5v1d

£0.71-Z87T€180E 10
SBN£¥AL

Avdd Sdwig

ZrOLH-11017 '066d-£961'G2E0004d
(A—CILY AL - £53T) 244 -103H

SLNMd $dWN8

0EED-60E

‘0111-26D 'B93-5EA EIA-Lp

"1LS-GSA S0Z 12614 ELIL-LG1FELI00HA
ALY L0 100H ZEH REEHE Y B

| NvDSII40Me

S6Z1-GZZN ‘ZZ13-693
'66Zi-LFZI ‘BELI-68A TFZI-GBLA 'EBI-6EA
gk (100 EE WHOME Y DE

SY0OTH SdWNg

GTZN-Z614 0Z1D-269:6290071d
Haovic g 1000 EE oM EYBE

0CED-ELES '11£d-0927 ‘652-80ES
L0Z7-£G13 PSIN-ZO0IN '1010-350 ‘1 6A-FM

TOLE ¥BEL 0960,
Lysl €084 O#4L
60GL Taks (P
6LEL €400 TECTT
LEOTL 9668

9865 t06S 068
EZBE LLLS TL8

WYHd HINWH (L00M) £ AR OMH T E 1048 5158 16bS
BGFOL-164T 868N 998N scre pppe oTio
WY dd dIWWH {F—EICY AL - £5AT) A €A -103H 00BN S89N ON| gars r£ers oy
E 90871-98L7: < b%- M| 1SN LEPN LLIN| TrEs 8eze £e1s 6¥01| TT08PSTO0T T
‘ON
=g £—£TNPLAAH Tz BE ald ££ a1
| —LNWELY YL | WNACNGE BT TRIHEWB R B/ L wigk 2340UD) gas

=31

T T T T T S P

oooao



JP 2004-516816 A 2004.6.10

(73)

10
20

30

40

OWOoa 15v1d

LZTO-EY;

LTEA-SETT:2¥5-€8T - TI092d! €0 TO0WT
QTZaO-TSTA
‘hNHﬂ\mmumwwwmemoomwmm_MOHDDED
[

WOacyd Lsy1d

OTEZTI-£¥:8€£000Cd
BEoMAG—NEL40
BB E B 510 BEYE /D B WE BB

SHO0TE SdWIg

9LL-29 17262007
SEW-Z5:¥Z6eZ00d

BLMAE ANGHE

Wy 4d HIWWH

0EEd-SEH
AnG k&

NY35dS

ZE¥-TH

HELWF L

H3IWWH

Pou-LN
AELWLL0

£8N BLN 6K

g

LBL
¥l S0EL 35TL
g

4
L5 855 725 FZ1S

TSE

TOOCEE6RDE

WOA0Hd 15v1d

LETA-9557 2985000d
SHuNE s D8 HEEET S8 WNa BELME

N¥2345

BYV-TH
AELVL5

TiK ggZN EoTH
08TN 6EIN

SLL ZHEL

03tl 2ELL 6TEL
SLZL SLTL ELS
ITES POES 5E5
IFZE OTZS FETSI

TOO§FZ9EED

=M

—LEHL W

C—£FNTEIG

ERRLE L]

T

ML LR

¥

TR R R R3S

JUEETS
VB% IQADIT

-ON
dl
ek}

F+3-2

T T T T T S P

oooao



JP 2004-516816 A 2004.6.10

(74)

=] o
S & 8 S

{ ZOUOMAAHL )
LED £1 BHIEDLELT
(ZOWONWEHL)
TH8E T ammmdhmbwl
- (10IMIDUTA)

508 STE S49BSEELS | OFT-STT '999-8ES L8 1808¥29227 5
GLY T TALLFPLEOL
[Z0IONTAEAR)
[ 9£0% THESETTSE
9891 SE0T TAYISBSROL
) (T0ATAINTS)
Lozt 519 TPEEFECOL
{ZOLALONY }
695¢ YU6E SLTPELLET
{£OLONISHE)
2ELT 052Z THE991001
{OTLALONOT)
FTEP 618¢% 9LLTEEELE
I {TOLONNTOD)
BFRE 143 SUNOBTITY
(TOEALIONT)
LETT cEE ZLLSSERSL
" {TONNIDOSE] |
9082 IBHT THSZ95ESE
{T0OWISCEa)
000E 6561 THETET8TS
{ToloHIvda)
£50% L6LE THTELETLE
’ (£TINLIVNE}
L8522 £181 A06TEZIT
(ZOLONETO0)
1862 VELE | THEFETLLE

[ZONORMODS) | 00TZ-6Z6T ‘L€l

Hidide TE0% SFFIETFE -T '€PFP-6FB8E £vFE 1428997007 b

‘ON Of

Bihe i S L lhs 8 HH YR EE Wl | QO dLpagen 340U | 038 o LEGENY

%41

[
T T T T T U

oooao



JP 2004-516816 A 2004.6.10

(75)

{T0UNLAFAY)
713 51 TrSFESTES
(5 £ LONDNOT)
9197 956 SLBOOETOE
B 5E67 GTEE TA6SYFTR0L
r (TOL0ANTON)
LETE [ER 94.506E29T |
r 08LE [4344 TOSLEBIFDL
| FEOT FELR TALZEBOIOL
[Z0I0IINOT)
56 S0 THUESESZ9
(COLKOETWE)
11€ T THEL96LTS
| TOfE FEBT TOESSETF0L
B { LDIONTZAO)
Lgot ! 2052 94TLEEQST

Lz0t T£8% TOE8302%0L | 25GT-19PT '186-T £70% 1E20£46708 El
(TOLONAWAS
LEET 566 9LEPEYTIT
B (0 TLIQINEIO}
5401 133 TH98ETTFE

ON 1

B B s HifhgH iU uiE Hi60H | QL4 LEAGEME #4470 | 035 J £EIGEME

=4-2

[
T T T T T Sl

oooao



JP 2004-516816 A 2004.6.10

(76)

o o

- 139
L0INLTVHE TAC0EE6POE 9
I T0IONANES THDBFC9ZET €
0 TINLONIT TAO899T00T ¥
A GIROL 0N Q1 ©3S
NeLPcEX Ahay| o EEAGENN

=5

Lo L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

30

40



JP 2004-516816 A 2004.6.10

a7

10
20

30

ML UEE G HE H R E I E YL E
TS SRS T D B RO " YUGH YR WATREBHEY " L3 (28 414 vosen 0B HoR T MR
SOMHHERNE "I L EE VN INREOCRHE SN RS S T W MRS Y HOL 8 HSCC

AoNId

TOLONANES

] LR
T B B ER B0 R YN LEBEUSOrd — A TEIIEN BTN T AN FLE
Bk "R 2 E YN Y O GRS R W S U T B0 0 SRONOTE Y B O£ 99 L IC

AoNId

OTLOLONOT

HUSH N E AT

—OL L PTIRSOEE “ YOG I N0RCRR S L WEIT U R DS WANGAZ *YNHARNE £ EBE R BT
GEIHFMYIEBARY FEHE YU YRR T MU T UZNTY B ARl 14 TR ERE
FEME Y URE R N HER N REOMBEEEEETYNHHCCHORE Y BOW 78 YA SEEWR AL

aonzd

LOLozwad

HRUEONELIC

—&Gy

(9945

i

40

T T T T T S P

oooao



JP 2004-516816 A 2004.6.10

(78)

10

TYa0=

ACY - o 3 o HrLlon LT
SLYT €01

Gl AT YA

A rEeao| —EiseH

TA00 -4 = NISB
TEREFIE

AL yE 8-a0T1-Fl) g sy
THAEH00=2F Y1 E—~
TYA%G6

=) -[2) PBRLSISH SO0 P SRR
9-990'1 =T} 1L S8

JEni-an 1 —AE e NE T
ERa
290 |=HhWeLsT

=
=

(16 5E —

REL—FEN

-1

20

e

—\/QSE-| 'SSadAN SAPLIGURD TBYSINN
B Ul M3l PLOM N0 (866 1) W WaIna
Z2E-0ZE:9Z'S9Y SPIOY D1AONN (886))

i 113 4eWEYUUOS | LEG |-10G1:GET
oI oW T (PBE LYY Y URe

YIP-LIPLE

jog Indwog Juj ey T (L661)

L PoeRNY TS0 -§5:99TI0WATY

SpoLIR {9661) HOYIUIH

SOT HOMURH [7L59-595%61 S°H SPI°Y
202NN (L6 1) HOUUAH D T{IT 'S HPUEH

SRP-T3FIT RN ddy

APy ([861) uBsmM "§ 1 4 1 THWE
Q6-E9 €3 1 OWAZUT SPOLIAN (0661) WM
‘uosI2s ‘BPPE-FrPEiG8 YSN1PS PEOY 38N
‘0044 (8§61 VB MO T HM ‘uosiead

"TOFE-68LL 5T "§9H SPIAY 2AVNN
(L661) T 'S TUOSHY 01-E0HE1T
oI O T (0861) Tl 'S TMSHY
gD AUD 491804 ‘swelshselg pol|ddy
WO BUSpESRd “OU[ [9D848d

w0y A0 Joise ‘swajsAselq paddy

"o AUD Je1504 'swalshsolg panddy

WXHIG

30

STLNEA AL HHZMEAS
B2 NI =LY G IKWAHN L L0 2
WP 4B ChsLL B O TG HL PO

=& f—f PRAOAGI] SHO0TAE £ BE

HREE AL LA TR PO BT
L EED AR UM Y WOL —wE—L WV
APLWOAOHd “OWOA “SLNIH "SHO0T9Z 48

°DIBISE
N PYnsen xise) “esea TBIse) | G HO(BREOC
SEHEEIVLISYA TLN AL eWen) Py vosiead
@b EHRIRHBFOIWRIEHOR LIALHALSE

PN TY
uise|qy ~ x#wm_o_ ~UysRIg rﬁumm_n B @@vﬂﬂ.@ﬂenmﬁvu.
1SV18 Q@ H B S T e WONS W H
NFYES4p [00L Y2ess JOWUBINY TR0 IS

TFCLOLS f ISR N THIR R

"9 BB PR E
“FEFT QN PIER B BV T L T TIRPu TIRQSES

TCAOLS SO o BE
SIGE &V R brC E T2 B AR Ry | F i3

H

HAWWH

Sdwinga

Yisv4d

15v78

il

LA L — 1Y

404 130VHvYd/ 18V

vdNLOv4 IBv

Teanr

40

[
T T T T T U

ooooao



JP 2004-516816 A 2004.6.10

(79)

10
20

[# ‘UOSIPE '¢notn Jandulod solsusy
A—w65—16W “YYGEE ‘[enuBy wesFoad a3 oEd UISUCOSIM
ZE-L1TCT "S9Y SPIOY OWNN (L661) TV yooued

*ri—wgal-5L1 YO “Hed ojusp 'gsald FVUSRLE
ROy 20T 2088y WY IL “spa ‘T madse[D
“jorg’ (O] 40} BUISISAG JUBT||S3U] U0 Ju0]

U ypKigoedd (g661) T TH “ISUNLRYUUOS

LAE-EUEIS TPg Uiodd
(9661 soRy "d1PH 9 uesssad ‘T6L-I81LET
‘018 1O T (P66L) Sodiy d) P g uosslad

‘BEb-1EPZ 1 SOIEVD
(L661) DIPNY 'S LI W OUSAED 19— 101
TrRge=LLY Fuuoawdug ujs1oid (L651) T H UGN

ZOT-SE1:8 5Oy PuUSD (B661) TH T fuopIon

VM #31E9S

.Eou.w:_xwm?; 10 >w_,m._m>,‘c3 “d fusaun pue

YEL-CEL Y 101G IOW T {1BEL) UBLIRIEM

Traos-2E U~ SW NTH FLRWS 68YI8KT ey |ddy
TTH0ZI=LCY APV (1861) uswusiEp S T AL ‘yuws

‘p61-981:8 'S8Y AWOULD) (8661
uasuy ‘o {1 G BUMT G§1-511°8
'say ewouat) (B66 1) B “Bumy

VT =L DY B | ZT-LITI6T 59 SPIOY 2IBANN

. HOMH  (£661) T Y U0l S I-0F 1 ER 1 |owAZUT
LHBINODE £ D)~ LT FUS0d spoyiapy (6861) T "W A0ASqHD)
D ELQ2TICYOE YUR b 99-1 9% SO1A VD (3861} T} W “+035quD)

EBaE—KEy WxHIE

*1-2

30

TLLULGPEED
60 L OGN YV RE— R T YR LD 2usold

LGOS PR NEHE L
DEEHOEAESELCH IWNHA £ ® AL LE B

TLfOL AT HIEWNTIE
B KGR E MO BB FCLON 2B

STC UL MY G 2R ESVER
BREO] LLOVHLLATRE 2N CREB LG

AL GRS  LEOYYNERD IR

CeWIH BIER

D) $TYNOL EEOFIRB NS "2 TLLOL Alguassy
pesiATH SIYdGE BUDIBNSSOIDe LYMSILE I

B — LKL W ELE BRI OT AL AN L VBLHSIB M-S

STYNCANL YR
FHOVIERY - ORAREBED L ERIFEZ

NYNENLQ LEBR~LHEWOTHL — LIATHO
(SRR (62 L —R — BV LT Y UR BT Useid

EEE

SO

HIWWHIWL

dyinL

UESSAS

PSSO

deald

paug

ueoag3|odd

TeLOL

40

T T T |
T S B '
T S '
[ T |
T T '
T S B '
T S '



L T e T e T e T e B T T e T e O e Y e O e O s O e, T e, R e T e, IO e, T e O e R e O e O e T e T e T e T e T e T e

oooooooooooano

(80)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Or
International Bureau

(43) International Publication Date

31 January 2002 (31.01.2002) PCT

10O

(10) International Publication Number

WO 02/08255 A2

(51) International Patent Classification”: CO7K 14/00

(21) Internationa) Application Number:  PCT/US(01/22805
(22) International Filing Date: 18 July 2001 (18.07.2001)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/220,111 21 July 2000 (21.07.2000)  US
60/236,860 29 September 2000 (29.09.2000)  US

(71) Applicant (for all designated States except US): INCYTE
GENOMICS, INC. [US/US]; 3160 Porter Drive, Palo
Alto, CA 94304 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BAUGHN, Mariah,
R. [US/US]); 14244 Santiago Road, San Leandro, CA
94577 (US). LAL, Preeti [IN/US]; P.O. Box 5124, Santa
Clara, CA 95056 (US). LU, Dyung, Aina, M. [US/US];
233 Coy Drive, San Jose, CA 95123 (US). NGUYEN,
Danniel, B. [US/US]; 1403 Ridgewood Drive, San Jose,
CA 95118 (US). TRIBOULEY, Catherine, M. [FR/US];
1121 Tennessee, #5, San Francisco, CA 94107 (US). YAO,
Monique, G. [US/US]; 111 Frederick Court, Mountain

View, CA 94043 (US). YUE, Heury [US/US]; 826 Lois
Avenue, Sunnyvale, CA 94087 (US).

(74) Agents: HAMLET-COX, Diana et al.; Incyte Genomics,
Inc., 3160 Porter Drive, Palo Alto, CA 94304 (US).

(81) Desiguated States (national): AE, AG. AL, AM, AT, AU,
AZ,BA, BB, BG, BR. BY, BZ,CA, CH, CN, CO, CR, CU,
Cz, DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM,
HR, HU,ID, IL, IN, IS, IB, KE, KG, KP, KR, KZ, LC, LK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SL, SK, SL,
TITM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, 8D, SL, 8Z, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, T1, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB. GR, IE,
1T, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BI, CF,
CG, CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Published:
—  without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

~
<
w
v
o
®©
S
S~
=
e

© (57) Abstract: The invention provides buman cell eycle proteins and mit

(54) Title: CELL CYCLE PROTEINS AND MITOSIS-ASSOCIATED MOLECULES

(CCMAM) and poly

which identify and encode CCPMAM. The snvention also provides methods for diagnosing, treafing, or preventing disorders asso-

cated with aberrant expression of CCPMAM.

JP 2004-516816 A 2004.6.10



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

25

30

(81) JP 2004-516816 A 2004.6.10

WO 02/08255 PCT/US01/22805
CELL CYCLE PROTEINS AND MITOSIS-ASSOCIATED MOLECULES

TECHNICAL FIELD
This invention relates to nucleic acid and amino acid sequences of cell cycle proteins and
mitosis-associated molecules and to the use of these sequences in the diagnosis, treatment, and
prevention of cell proliferative, developmental, and immune disorders, and in the assessment of the
effects of exogenous compounds on. the expression of nucleic acid and amino acid sequences of cell

cycle proteins and mitosis-associated molecules.

BACKGROUND OF THE INVENTION

Cell division is the fundamental process by which. all living things grow and reproduce. In
unicellular organisms such as yéast and bacteria, each cell division doubles the number of organisms.
In multicellular species many rounds of cell division are required to replace cells lost by wear or by
programmed cell death, and for cell differentiation to produce a new tissue or organ. Details of the
cell division cycle may vary, but the basic process consists of three principle events. The first event,
interphase, involves preparations for cell division, replication of the DNA, and production of essential
proteins. In the second event, mitosis, the fuclear material is divided and separates to opposite sides
of the cell. The final event, cytokinesis, is division and fission of the cell cytoplasm. The sequence
and timing of cell cycle transitions is under the control of the cell cycle regulation system which
controls the process by positive or negative regulatory circuits at various check points.

Mitosis marks the end of interphase and concludes with the onset of cytokinesis. There are
four stages in mitosis, occurring in the following order: prophase, metaphase, anaphase and telophase.
Prophase includes the formation of bi-polar mitoetic spindles, composed of mictrotubules and associated
proteins such as dynein, which originate from polar mitotic centers. During metaphase, the nuclear
material condenses and develops kinetochore fibers which aid in its physical attachment to the mitotic
spindles. The ensning movement of the nuclear material to opposite poles along the mitotic spindles
occurs during va.naphase. Telophase includes the disappearance of the mitotic spindles and kinetochore
fibers from the nuclear material. Mitosis depends on the interaction of numerous proteins. For
example, cenfromere-associated proteins such as CENP-A, -B, and -C, play structural roles in
kinetochore formation and assembly (Saffery, et al. (2000) Human Mol. Gen. 9: 175-185).

Progression through the cell cycle is governed by the intricate interactions of protein
complexes. This regulation depends upon the appropriate expression. of proteins which control cell

cycle progression in response to extracellular signals, such as growth factors and other mitogens, and



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

15

20

30

(82)

WO 02/08255 PCT/US01/22805

intracellular cues, such as DNA damage or mutrient starvation. Molecules which directly or indirectly
modulate cell cycle progression fall into several categories, including cyclins, cyclin-dependent protein
kinases, growth factors and their receptors, second messenger and signal transduction proteins,
oncogene products, and tmMOr-suppressor proteins.

The entry and exit of a cell from mitosis is regulated by the synthesis and destruction of a
family of activating proteins called cyclins. Cyclins act by binding to and activating a group of cyclin-
dependent protein kinases (Cdks) which then phosphorylate and activate selected proteins involved in
the mitotic process. Several types of cyclins exist (Ciechanover, A. (1994) Cell 79:13-21). Cyclins
are characterized by a large region of shared homology that is approximately 180 amino acids in length
and referred to as the “cyclin box” (Chapman, D.L. and Wolgemuth, D.J. (1993) Development
118:229-40). In addition, cyclins contain a conserved 9 amino acid sequence in the N-terminal region
of the molecule called the “destruction box.” This sequence is believed to be a recognition code that
triggers ubiquitin-mediated degradation of cyclin B (Hunt, T. (1991) Nature 349:100-101), Cyclin A is
required in higher eukaryotic cells at the G1/S and the G2/M transitions, and is involved in the
regulation of cellular DNA replication (Sobczak-Thepot, J. et al. (1993) Exp. Cell Res. 206:43-48).
Mitotic cyclin, or cyclin B controls entry of the cell into mitosis. G1 cyclin controls events that drive
the cell out of mitosis. Progression through the G2-M transition is driven by the activation of mitotic
CDK—cyclin complexes such as Cdc2-cyclin A, Cdc2-cyclin B1 and Cde2-cyclin B2 complexes
(reviewed in Yang, J. and Kombluth, S. (1999) Trends in Cell Biology 9:207-210).

Cyclins are degraded through the ubiquitin conjugation system (UCS), a major pathway for the
degradation of cellular proteins in eukaroytic cells and in some bacteria. The UCS mediates the
elimination of abnormal proteins and regulates the half-lives of important regulatory proteins that
control cellular processes such as gene transcription. and celt cycle progression. The UCS is
implicated in the degradation of mitotic cyclin kinases, oncoproteins, tumor suppressor genes such as
p53, viral proteins, cell surface receptors associated with signal transduction, transcriptional regulators,
and mutated or damaged proteins (Ciechanover, supra).

The process of ubiquitin conjugation and protein degradation occurs in five principle steps
(Jentsch, S. (1992) Annu. Rev. Genet. 26:179-207). First uquﬁitin (Ub), a small, heat stable protein is
activated by a ubiquitin-activating enzyme (E1) in an ATP dependent reaction which binds the C-
terminus of Ub to the thiol group of an internal cysteine residue in E1. Second, activated Ub is
transferred to one of several Ub-conjugating enzymes (E2). Different ubiquitin-dependent proteolytic
pathways employ structurally similar, but distinet ubiquitin-conjugating enzymes that are associated
with recognition subunits which direct them to proteins carrying a particular degradation signal. Third,

JP 2004-516816 A 2004.6.10
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E2 transfers the Ub molecule through its C-terminal glycine to a merhber of the ubiquitin-protein ligase
family, E3. Fourth, E3 transfers the Ub molecule to the target protein. Additional Ub molecules may
be added to the target protein forming a multi-Ub chain structure. Fifth, the ubiquinated protein is then
recognized and degraded by proteasome, a large, multisubunit proteolytic enzyme complex, and Ub is
released for re-utilization.

Ub-conjugating enzymes (E2s) are important for substrate specificity in different UCS
pathways. All E2s have a conserved domain of approximately 16 kDa called the UBC domain that is
af Jeast 35% identical in all E2s and contains a centrally located cysteine residue required for ubiquitin-
enzyme thiolester formation (Jentsch, supra). A well conserved proline-rich element is located N-
terminal to the active cysteine residue. Structural variations beyond this conserved domain are used to
classify the E2 enzymes. Class I E2s consist almost exclusively of the conserved UBC domain.

Class II E2s have various unrelated C-terminal extensions that contribute to substrate specificity and
cellular localization. Class Il E2s have unique N-terminal extensions which are believed to be
involved in enzyme regulation or substrate specificity.

A mitotic cyclin-specific B2 (E2-C) is characterized by the conserved UBC domain, an N-
terminal extension of 30 amino acids not found in other E2s, and a 7 amino acid unique sequence
adjacent to this extension. These characteristics together with the high affinity of E2-C for cyclin
identify it as & new class of E2 (Aristarkhov, A. et al. (1996) Proc. Natl. Acad. Sci. 93:4294-99).

Ubiquitin-protein ligases (E3s) catalyze the last step in the ubiquitin conjugation process,
covalent attachment of ubiquitin to the substrate. E3 plays a key role in determining the specificity of
the process. Only a few E3s have been identified so far. One type of E3 ligases is the HECT
(homologous to EG-AP C-terminus) domain protein family. One member of the family, E6-AP
(E6-associated protein) is required, along with the human papillomavirns (HPV) E6 oncoprotein, for
the ubiquitination and degradation of p53 (Scheffner et al. et al. (1993) Cell 75:495-505). The
C-terminal domain of the HECT proteins contains the highly conserved ubiquitin-binding cysteine
residue. The N-terminal region of the various HECT proteins is variable and is believed to be involved
in specific substrate recognition (Fuibregtse, J.M. et al. (1997) Proc. Natl Acad. Sci. USA
94:3656-3661).

Certain cell proliferation disorders can be identified by changes in the protein complexes that
normally control progression through the cell cycle. A primary treatment strategy involves
reestablishing control over cell cycle progression by manipulation of the proteins involved in cell cycle
regulation (Nigg, E.A. (1995) BioEssays 17:471-480).

The discovery of new cell cycle proteins and mitosis-associated molecules and the

JP 2004-516816 A 2004.6.10



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

25

30

(84) JP 2004-516816 A 2004.6.10

WO 02/08255 PCT/US01/22805

polynucleotides encoding them satisfies a need in the art by providing new compositions which are
useful in the diagnosis, prevention, and treatment of cell proliferative, developmental, and immune
disorders, and in the assessment of the effects of exogenous compounds on the expression of nucleic

acid and amino acid sequences of cell cycle proteins.

SUMMARY OF THE INVENTION

The invention features purified polypeptides, cell cycle proteins and mitosis-associated
molecules, referred to collectively as “CCPMAM™ and individually as “CCPMAM-1,” “CCPMAM-
2,” and “CCPMAM-3.” In one aspect, the invention provides an isolated polypeptide selected from
the group consisting of a) a polypeptide comprising an amino acid sequence selected from the group
consisting of SEQ ID NO:1-3, b} a polypeptide comprising a naturally ocenrring amino acid sequence
at least 90% identical to an aﬁno acid sequence selected from the group consisting of SEQ ID NO:1-
3, ¢) a biologically active fragment of a polypeptide having an amino acid sequence selected from the
group cansisting of SEQ ID NO:1-3, and d) an immmunogenic fragment of a polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-3. In one alternative, the
invention provides an isolated polypeptide comprising the amino acid sequence of SEQ ID NO:1-3.

The invention fusther provides an isolated polynucleotide encoding a polypeptide selected from
the group consisting of a) a polypeptide comprising an amino acid sequence selected from the group
consisting of SEQ ID NO:1-3, b) a polypeptide comprising a naturally occurring amino acid sequence
at least 90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-
3, ¢) a biologically active fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-3, and d) an immunogenic fragment of a polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-3. In one alternative, the
polynucleotide encodes a polypeptide selected from the group consisting of SEQ ID NO:1-3. In
another alternative, the polynucleotide is selected from the group consisting of SEQ ID NO#4-6.

Additionally, the invention provides a recombinant polynucleotide comprising a promoter
sequence operably linked to a polynucleotide encoding a polypeptide selected from the group
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-3, b) a polypeptide comprising 4 naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NQ:1-3, ¢) a
bielogically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-3, and d) an immunogenic fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NQ:1-3. In one alternative, the invention
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provides a cell transformed with the recombinant polynucleotide. In another alternative, the invention
provides a transgenic organism comprising the recombinant polynucleotide.

The invention also provides a method for producing a polypeptide selected from the group .
consisting of a) a polypeptide comprising an amino acid seiluence selected from the group cousisting
of SEQ ID NQ:1-3, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from the group covsisting of SEQ ID NO:1-3, ¢) a
biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-3, and d) an immunogenic fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NO:1-3. The method comprises a) culturing
a cell under conditions suitable for expression of the polypeptide, wherein said cell is transformed with
a recombinant polynucleotide comprising a promoter sequence operably linked to.a polynucleotide
encoding the polypeptide, and b) recovering the polypeptide so expressed.

Additionally, the invention prévjdes an isolated antibody which specifically binds to a
polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid sequence
selected from the group consisting of SEQ ID NO:1-3, b) a polypeptide comprising a naturally
occurring amino acid sequence at least 90% identical to an amino acid sequence selected from the
group consisting of SEQ ID NO:1-3, ¢) a biologically active fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-3, and d) an immunogenic
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ
ID NO:1-3. .

The invention further provides an jsolated polynucleotide selected from the group consisting of
a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ
ID NO:4-6, b) a polymucieotide comprising a naturally occurring polynucleotide sequence at least 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:4-6, ¢) a
polynucleotide complementary to the palynucleotide of a), d) a polynucleotide complementary to the
polynucleotide of b), and e) an RNA equivalent of 2)-d). In one alternative, the polynucleotide
comprises at least 60 contignous nucleotides.

Additionally, the invention provides a method for detecting a target polynucleotide in 2 sample,
said target polynucleotide having a sequence of a polynucleotide selected from the group consisting of
a) a palynucleatide comprising a polynucleotide sequence selected from the group consisting of SEQ
ID NO:4-6, b} a polynucleotide comprising a naturally oceurring polynucleotide sequence at least 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:4-6, ¢) a
polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to the

JP 2004-516816 A 2004.6.10
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polynucleotide of b), and e) an RNA. equivalent of a)-d). The method comprises a) hybridizing the
sample with a probe comnprising at least 20 contiguous nucleotides comprising a sequence
complementary to said target polynucleotide in the sample, and which probe specifically hybridizes to
said target polynucleotide, under conditions whereby a hybridization complex is formed between said
probe and said target polynucleotide or fragments thereof, and b} detecting the presence or absence of
said hybridization complex, and optionally, if present, the amount thereof. In one alternative, the probe
comprises at least 60 contiguous nucleotides.

The invention further provides a method for detecting a target polynucleotide in a sample, said
target polynucleotide having a sequence of a polynucleotide selected from the group consisting of a) a
polynucleatide comprising 2 polynucleotide sequence selected from the group consisting of SEQ ID
NO:4-6, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:4-6, ¢) a
polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to the
polymucleotide of b), and e) an RNA equivalent of a)-d). The method conaprises &) amplifying said
target polynucleotide or fragment thereof using polymerase chain reaction amplification, and b)
detecting the presence or absence of said amplified target polynucleotide or fragment thereof, and,
optionally, if present, the amount thereof,

The invention further provides a composition comprising an effsctive amount of a polypeptide
selected from the group consisting of a) a polypeptide comprising an amino acid sequence selected
from the group consisting of SEQ ID NO:1-3, b) a polypeptide comprising a naturally occurring amino
acid sequence at least 90% identical to an amino acid sequence selected from the group consisting of
SEQ ID NO:1-3, ¢} a biologically active fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-3, and d) an immunogenic fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-3, and
a pharmaceutically acceptable excipient. In one embodiment, the composition comprises an amino
acid sequence selected from the group consisting of SEQ ID NO:1-3. The invention additionally
provides a method of treating a disease or condition associated with decreased expression of
functional CCPMAM, comprising administeting to a patient in need of such treatment the composition.

The invention also provides a method for screening a compound for effectiveness as an
agonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-3, b) a palypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino a(ﬁd sequernce selected

from the group consisting of SEQ ID NO:1-3, ¢} a bioclogically active fragment of a polypeptide having

JP 2004-516816 A 2004.6.10
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* an amino acid sequence selected from the group consisting of SEQ ID NO:1-3, and d) an

immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-3. The method comprises a) exposing a sample comprising the
polypeptide to a compound, and b) detecting agonist activity in the sample. In one alternative, the
invention provides a composition comprising an agonist compound identified by the method and a
pharmaceutically acceptable excipient. In another alternative, the invention provides a method of
treating a disease or condition associated with decreased expression of functional CCPMAM,
comprising administering to a patient in need of such treatment the composition.

Additionally, the invention provides a method for screening a compound for effectiveness as
an antagonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an
amino acid sequence selected fiom the group consisting of SEQ ID NO:1-3, b) a polypeptide
comprising a naturally occurring amino acid sequence at least 90% identical to an amino acid
sequence selected from the group consisting of SEQ ID NO:1-3, ¢) a biologically active fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-3, and
d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-3. The method comprises a) exposing a sample comprising the
polypeptide to a compound, and b) detecting antagonist activity in the sample. In one alternative, the
invention provides a composition comprising an antagonist compound identified by the method and a
pharmaceutically acceptable excipient. In another alternative, the invention provides a method of
treating a disease or condition associated with overexpression of functional CCPMAM, comprising
administering to a patient in need of such treatment the composition.

The invention further provides a method of screening for a compound that specifically binds to
a polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO:1-3, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-3, c) a biologically active fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-3, and @) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-3. The method comprises a) combining the polypeptide with at least one
test compound under suitable conditions, and b) detecting binding of the polypeptide to the test
compound, thereby identifying a compound that specifically binds to the polypeptide.

The invention further provides a method of screening for a compound that modulates the

activity of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
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acid sequence selected from the group consisting of SEQ ID NO:1-3, b) a polypeptide comprising a
naturally occurring aming acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-3, c) a biologically active fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-3, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-3. The method comprises a) combining the polypeptide with at least one
test compound under conditions permissive for the activity of the polypeptide, b) assessing the activity
of the polypeptide in the presence of the test compound, and ¢) comparing the activity of the
polypeptide in the presence of the test compound with the activity of the polypeptide in the absence of
the test compound, wherein a change in the activity of the polypeptide in the presence of the test
compound is indicative of a compound that modulates the activity of the polypeptide.

The invention further provides a method for screening a compound for effectiveness in.
altering expression of a target polynucleotide, wherein said target polynucleotide comprises a
polynucleotide sequence selected from the group consisting of SEQ ID NO:4-6,-the method
comprising a) exposing a saraple comprising the target polynucleotide to a compound, and b) detecting
aktered expression of the target polynucleotide. ‘

The invention further provides a method for assessing toxicity of a test compound, said
method comprising a) treating a biological sample containing nucleic acids with the test compound; b)
hybridizing the nucleic acids of the treated biological sample with a probe comprising at least 20
contiguous nucleotides of a polynucleotide selected from the group consisting of i} a polynucleotide
comprising a polynuclectide sequence selected from the group consisting of SEQ ID NO:4-6, ii) a
polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical to a
polynucleotide sequence selected from the group consisting of SEQ JD NO:4-6, iii) a polynucleotide
having a sequence complementary to i), iv) a polymucleotide complementary to the polynucleotide of
if), and v) an RNA equivalent of i)-iv). Hybridization occurs under conditions whereby a specific
hybridization complex is formed between said probe and a target polynucleotide in the biological
sample, said target polynucleotide selected from the group consisting of i) a polynucleotide comprising
a polynucleotide sequence selected from the group consisting of SEQ ID NO:4-6, ii) a polynucleatide
comprising a naturally occurring polynucleotide sequence at least 90% identical to a polynucleotide
sequence selected from the group consisting of SEQ ID NO:4-6, iii) a polynucleotide complementary
to the polynucleotide of i), iv) a polynucleotide complementary to the polynucleotide of ii), and v) an
RNA equivalent of i)-iv). Alternatively, the target polynucleotide comprises a fragment of a
polynucleotide sequence selected from the group consisting of i)~v) above; ¢) quantifying the amount

JP 2004-516816 A 2004.6.10
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of hybridization complex; and d) comparing the amount of hybridization complex in the treated
biological sample with the amount of hybridization complex in an untreated biological sample, wherein
a difference in the amount of hybridization complex in the treated biological sample is indicative of
toxicity of the test compound.

BRIEF DESCRIPTION OF THE TABLES

Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide
sequences of the present invention.

Table 2 shows the GenBank identification number and annotation of the nearest GenBank
homolog for polypeptides of the invention. The probability score for the match between each
polypeptide and its GenBank homolog is also shown.

‘Table 3 shows structoral features of polypeptide sequences of the invention, including
predicted motifs and domains, along with the methods, algorithms, and searchable databases used for
analysis of the polypeptides.

Table 4 lists the cDNA and/or genomic DNA fragients which were used to assemble
polynucleotide sequences of the invention, along with selected fragments of the polynucleotide
sequences.

Table S shows the representative cDNA library for polynucleotides of the invention.

Table 6 provides an appendix which describes the tissues and vectors used for construction of
the cDNA libraries shown in Table 5.

Table 7 shows the tools, programs, and algorithms used to analyze the polynucleotides and

polypeptides of the invention, along with applicable desctiptions, references, and threshold parameters.

DESCRIPTION OF THE INVENTION

Before the present proteins, nucleotide sequences, and methods are described, it is understood
that this invention is not limited to the particular machines, materials and methods described, as these
may vary. Itis also to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to Hx;r\it the scope of the present invention which will
be limited only by the appended claiins.

It must be noted that as used herein and in the appended claims, the singular forms “a,” “an,”
and “the” include plural reference unless the context clearly dictates otherwise. Thus, for example, a
reference to “a host cell” includes a plarality of such host cells, and a reference to “an antibody” is a

reference to one or more antibodies and equivalents thereof known to those skilled in the art, and so
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forth.

Unless defined otherwise, all technical and scientific terms used herein have the same
meanings as commonly understood by one of ordinary skill in the art to which this invention belongs.
Although any machines, mmmiéls, and methods similar or equivalent to those described berein can be
used to practice or test the present invention, the preferred machines, materials and methods are now
described. All publications mentioned herein are cited for the purpose of describing and disclosing the
cell lines, protocols, reagents and vectors which are reported in the publications and which might be
used in connection with the invention. Nothing herein is to be construed as an admission that the
invention is not entitled to antedate such disclosure by virtue of prior invention.

DEFINITIONS

“CCPMAM” refers to the amino acid sequences of substantially purified CCPMAM obtained
from any species, particularly 2 mammalian species, including bovine, ovine, porcine, murine, equine,
and human, and from any source, whether natural, synthetic, semi-synthetic, or recombinant.

The term “agonist” refers to a molecule which intensifies or mimics the biological activity of
CCPMAM. Agonists may include proteins, nncleic acids, carbohydrates, small molecules, or any
other compound or composition which modulates the activity of CCPMAM either by directly
interacting with CCPMAM or by acting on components of the bjological pathway in which CCPMAM
participates.

An “allelic variant” js an alternative form of the gene encoding CCPMAM. Allelic variants
may result from at least one mutation in the nucleic acid sequence and may result in altered mRNAs
or in polypeptides whose structure or function may or may not be altered. A gene may have none,
one, or many allelic variants of its naturally occurring form. Common mutational changes which give
rise to allelic variants are generally ascribed to natural deletions, additions, or substitutions of
nucleotides. Each of these types of changes may occur alone, or in combination with the others, one
or more times in a given sequence.

“Altered” nucleic acid sequences encoding CCPMAM include those sequences with
deletions, insertions, or substitutions of different nucleotides, resulting in a polypeptide the same as
CCPMAM or a polypeptide with at least ane fanctional characteristic of CCPMAM. Included within
this definition are polymorphisms which may or may not be readily detectable using a particutar
oligonucleotide probe of the polynucleotide encoding CCPMAM. and improper or unexpected
hybridization to alielic variants, with a locus other than the normal chromosamal locus for the
polynuclectide sequence encoding CCPMAM. The encoded protein may also be “altered,” and may

contain deletions, insertions, or substitutions of amino acid residues which produce a silent change and
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result in a fonctionally equivalent CCPMAM. Deliberate amino acid substitutions may be made on the
basis of similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic
nature of the residues, as long as the biological or immunological activity of CCPMAM is retained.
For example, negatively charged amino acids may include aspartic acid and ghutamic acid, and
positively charged amino acids may include lysine and arginine. Amino acids with uncharged polar
side chains having similar hydrophilicity values may include: asparagine and giutamine; and serine and
threonine. Amino acids with uncharged side chains having similar hydrophilicity values may include:
leucine, isoleucine, and valine; glycine and alanine; and phenylalanine and tyrosine.

The terms “amino acid” and “amino acid sequence” refer to an oligopeptide, peptide,
polypeptide, or protein sequence, or a fragment of any of these, and to naturally occurring or synthetic
molecules. Where “amino acid sequence” is recited to refer to a sequence of a paturally occurring
protein molecule, “amino acid sequence” and like terms are not meant to limit the amino acid sequence
to the complete native amino acid sequence associated with the recited protein molecule.

“Amplification” relates to the production of additional copies of a nucleic acid sequence,
Amplification is generally carried out using polymerase chain reaction (PCR) technologies well known -
in the art.

The term “antagonist” refers to a molecule which inhibits or attenuates the biological activity
of CCPMAM. Antagonists may include proteins such as antibodies, nucleic acids, carbohydrates,
small molecules, or any other compound or composition which modulates the activity of CCPMAM
either by directly interacting with CCPMAM or by acting on components of the biological pathway in
which CCPMAM participates.

The term “antibody” refers to intact immunoglobulin molecules as well as to fragments
thereof, such as Fab, F(ab’),, and Fv fragments, which are capable of binding an epitopic determinant.
Antibodies that bind CCPMAM polypeptides can be prepared using intact polypeptides or using
fragments containing small peptides of interest as the immunizing antigen. The palypeptide or
oligopeptide used to immunize an animal (e.g., a mouse, a rat, or a rabbit) can be derived from the
translation of RNA, or synthesized chemically, and can be conjugated to a cartier protein if desired.
Commonly used carriers that are chemically coupled to peptides include bovine serum albuinin,
thyroglobulin, and keyhole limpet hemocyanin (KLH). The coupled peptide is then used to immunize
the animal.

The term “antigenic determinant” refers to that region of a molecule (i.e., an epitope) that
makes contact with a particular antibody. When a protein or a fragment of a protein is used to

immunize a bost animal, numerous regions of the protein may induce the production of antibodies
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which bind specifically to antigenic determinants (particular regions or three-dimensional structures on
the protein). Ar; antigenic determinant may compete with the intact antigen (i.e., the immunogen used
to elicit the 1m_uiune response) for binding to an antibody.

The term “antisense” refers to any composition capable of base-pairing with the “sense”
(coding) strand of a specific nucleic acid sequence. Antisense compositions may include DNA; RNA;
peptide nucleic acid (PNA); oligonucleotides having modified backbone linkages such as
phosphorothioates, methylphosphonates, or benzylphosphonates; oligonucleotides having modified
sugar groups such as 2-methoxyethyl sugars or 2'-methoxyethoxy sugars; or oligomucleotides baving
modified bases such as S-methyl cytosine, 2'-deoxyuracil, or 7-deaza-2'-decxyguanosive. Antisense
molecules may be produced by any method including chemical synthesis or transcription. Once
introduced into a cell, the complementary antisense molecule base-pairs with a naturally occurring
mucleic acid sequence produced by the cell to form duplexes which block either transcription or
translation. The designation “negative” or “minus” can refer to the antisense strand, and the
Jesignation “positive” or “plus” can refer to the sense strand of a reference DNA molecule.

The term “biologically active” refers to a protein having structural, regulatory, or biochemica)
functions of a naturally occurring molecule. Likewise, “immunologically active” or “immunogenic”
refers to the capability of the natural, recombinant, or synthetic CCPMAM, or of any oligopeptide
thereof, to induce a specific immune response in appropriate animals or cells and to bind with specific
antibodies. .

“Complementary” describes the relationship between two single-stranded nucleic acid
sequences that anneal by base-pairing. For example, 5'-AGT-3" pairs with its complement,
3-TCA-5"

A “composition comprising a given polynucleotide sequence” and a “composition comprising a
given amino acid sequence” refer broadly to any composition containing the given polynucleotide or
amino acid sequence. The composition may comprise a dry formulation or an aqueous solution.

Compasitions comprising polymucleotide sequences encoding CCPMAM or fragments of CCPMAM
may be emploved as hybddization probes. The probes may be stored in freeze-dried form and may be
associated with a stabilizing agent such as a carbohydrate. In hybridizations, the probe may be
deployed in an aqueous solution containing salts (¢.g., NaCl), detergents (e.g., sodium dodecyl sulfate;
SDS), and other components (e.£., Dephardt's solution, dry milk, salmon sperm DNA, etc.).

“Consensus sequence” refers to a nucleic acid sequence which has been subjected to
repeated DNA sequence analysis to resolve uncalled bases, extended using the XL-PCR kit (Applied
Biosystems, Foster City CA) in the 5' and/or the 3' direction, and resequenced, or which has been
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assembled from one or more overlapping cDNA, EST, or genomic DNA fragments using a computer
program for fragment assembly, such as the GELVIEW fragment assembly system (GCG, Madison
'WT) or Phrap (University of Washington, Seattle WA). Some sequences have been both extended
and assembled to produce the consensus sequence.

“Conservative amino acid substitutions™ are those substitutions that are predicted to least
interfere with the properties of the original protein, i.e., the structure and especially the function of the
protein is conserved and not significantly changed by such substitutions. The table below shows amino
acids which may be substituted for an original amino acid in a protein and which are regarded as

conservative amino acid substitutions.

Original Residue Conservative Substitution
Ala Gly, Ser

Arg His, Lys

Asn Asp, Gln, His

Asp Asn, Glu

Cys Ala, Ser

Gln Asn, Glu, His

Glu Asp, Gln, His

Gly Ala

His Asn, Arg, Gln, Glu

Tle Leu, Val

Leu Te, Val

Lys Arg, Gln, Gln

Met Len, Ile

Phe His, Met, Len, Trp, Tyr
Ser Cys, Thr

Thr Ser, Val

Trp Phe, Tyr

Tyr His, Phe, Trp

Val e, Leu, Thr

Conservative amino acid substitutions generally maintain (a) the structure of the polypeptide
backbone in the area of the substitution, for example, as a beta sheet or alpha helical conformation,
(b) the charge or hydrophobicity of the molecule at the site of the substitution, and/or (c) the bulk of
the side chain. )

A “deletion” refers to a change in the amino acid or nucleotide sequence that results in the
absence of one or more amino acid residues or nucleotides.

The term “derivative” refers to a chemnically modified polynucleotide or polypeptide.
Chemical modifications of a polynucleotide can include, for example, replacement of hydrogen by an.
alky), acyl, hydroxyl, or amino group. A derivative polynucleotide encodes a polypeptide which retains
at least one biological or inmunological function of the natural molecule. A derivative polypepiide is
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one modified by glycosylation, pegylation, or any similar process that retains at least one biological or
immunological function of the polypeptide from which it was derived.

A “detectable Jabel” refers to a reporter molecule or enzyme that is capable of generating a
measurable signal and is covalently or noncovalently joined to a polynucleotide or polypeptide.

“Differential expression” refers to increased or upregulated; or decreased, downregulated, or
absent gene or protein expression, determined by comparing at least two different samples. Such
comparisons may be carried out between, for example, a treated and an untreated sample, or a
diseased and a normal sample.

“Exon shuffling” refers to the recombination of different coding regions (exons). Since an
exon may represent a structural or functional domain of the encoded protein, new proteins may be
assembled through the novel reassortment of stable substructures, thus allowing acceleration of the
evolution of new protein functions.

A “fragment” is a unique portion of CCPMAM or the polynucleotide encoding CCPMAM
which is identical in sequence to but shorter in length than the parent sequence. A fragment may
comprise up to the entire length of the defined sequence, minus one nucleotide/amino acid residue.
For example, a fragment may comprise from 5 to 1000 contiguous nucleotides or amino acid residues.
A fragment used as a probe, primer, antigen, therapeutic molecule, or for other purposes, may be at
least 5, 10, 15, 16, 20, 25, 30, 40, 50, 60, 75, 100, 150, 250 or at Jeast 500 contiguous nucleotides or
amino acid residues in length. Fragments may be preferentially selected from certain regions of a
molecule. For example, a polypeptide fragment may coruprise a certain length of contiguous amino
acids selected from the first 250 or 500 amino acids (or first 25% or 50%) of a polypeptide as shown
in a certain defined sequence. Clearly these lengths are exemplary, and any length that is supported
by the specification, including the Sequence Listing, tables, and figures, may be encompassed by the
present embodiments.

A fragment of SEQ ID NO:4-6 comptises a region of unique polynucleotide sequence that
specifically identifies SEQ ID NO:4-6, for example, as distinct from any other sequence in the genome
from which the fragment was obtained. A fragment of SEQ ID NO:4-6 is useful, for example, in
hybridization and amplification technologies and in analogdus methods that distinguish SEQ ID NO:4-6
from related polynucleotide sequences. The precise length of a fragment of SEQ ID NO:4-6 and the
region of SEQ ID NO:4-6 to which the fragment corresponds are routinely determinable by one of
ordinary skill in the art based on the intended purpose for the fragroent.

A fragment of SEQ ID NO:1-3 is encoded by a fragment of SEQ ID NO4-6. A fragment of
SEQ ID NO:1-3 compsises a region of unique amino acid sequence that specifically identifies SEQ ID
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NO:1-3. For example, a fragment of SEQ ID NO:1-3 is useful as an immunogenic peptide for the
development of antibodies that specifically recognize SEQ ID NO:1-3. The precise length of a
fragment of SEQ ID NO:1-3 and the region of SEQ ID NO:1-3 to which the fragment corresponds
are routinely determinable by one of ordinary skill in the art based on the intended purpose for the
fragment,

A “full length” polynucleatide sequence is one containing at least a translation initiation cadon
(e.g.. methionine) followed by an open reading frame and a translation termination codon, A “full
length” polynucleotide sequence encodes a “full length” polypeptide sequence.

“Homology” refers to sequence similarity or, interchangeably, sequence identity, between two
or more polynucleotide sequences or twa or more polypeptide sequences.

The terms “percent identity” and “% identity,” as applied to polynucleotide sequences, refer to
the percentage of residue matches between at least two polynucleotide sequences aligned using a
standardized algorithm. Such an algorithm may insert, in a standardized and reproducible way, gaps in
the sequences being compared in order to optimize alignment between two sequences, and therefore
achieve a more meaningful comparison of the two sequences.

Percent identity between polynucleotide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3.12¢
sequence alignment program. This program is part of the LASERGENE software package, a suite of
molecular biological analysis programs (DNASTAR, Madison WI). CLUSTAL V is described in
Higgins, D.G. and P.M. Sharp (1989) CABIOS 5:151-153 and in Higgins, D.G. et al (1992) CARIOS
8:189-191. For pairwise alignments of polynucleotide sequences, the default parameters are set as
follows: Ktuple=2, gap penalty=5, window=4, and “diagonals saved”=4. The “weighted” residue
weight table is selected as the default. Percent identity is reported by CLUSTAL V as the “percent
similarity” between aligned polynucleotide sequences.

Aliernatively, a suite of commonly used and freely available sequence comparison algorithms
is provided by the National Center for Biotechnology Information (NCBI) Basic Local Alignment
Search Tool (BLAST) (Altschul, S.F. et al. (1990) J. Mol. Biol. 215:403-410), which is available from
several sources, inchuding the NCBI, Bethesda, MD, and on the Internet at
http://www.ncbi.nlm.nih.gov/BLAST/. The BLAST software suite includes various sequence analysis
programs including “blastn,” that is used to align a known polynucleotide sequence with other
polynucleotide sequences from a variety of databases. Also available is a tool called “BLAST 2
Sequences” that is used for direct pairwise comparison of twé nucleotide sequences. “BLAST 2

Sequences” can be accessed and used interactively at http://www.ncbi.ulm nih gov/gorf/bi2 html. The
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“BLAST 2 Sequences” tool can be used for both blastn and blastp (discussed below). BLAST
programs ate commonly used with gap and other parameters set to default settings. For example, to
compare two nucleotide sequences, one may use blastn with the “BLAST 2 Sequences” tool Version
2.0.12 (April-21-2000) set at default parameters. Such default parameters may be, for example:

Matrix: BLOSUMG2

Reward for masch: I

Penalty for mismatch: -2

Open Gap: 5 and Extension Gap: 2 penalties

Gap x drop-off: 30

Expect: 10

Word Size: 11

Filter: on

Percent identity may be measured over the length of an entire defined sequence, for example,
as defined by a particular SEQ ID number, or may be measured over a shorter length, for example,
over the length of a fragment taken from a larger, defined sequence, for instance, a fragment of at
least 20, at least 30, at least 40, at Jeast 50, at least 70, at least 100, or at least 200 contiguous
nucleotides. Such lengths are exemplary only, and it is understood that any fragment length supported
by the sequences shown herein, in the tables, figures, or Sequence Listing, may be used to desctibe a
length over which percentage identity may be measured.

Nucleic acid sequences that do not show a high degree of identity may nevertheless encode
similar amino acid sequences due to the degeneracy of the genetic code. It is understoad that changes
in a nucleic acid sequence can be made using this degeneracy to produce multiple nucleic acid
sequences that all encode substantially the same protein.

The phrases “percent identity” and “% identity,” as applied to polypeptide sequences, refer to
the percentage of residue matches between at least two polypeptide sequences aligned using a
standardized algorithm. Methods of polypeptide sequence alignment are well-known. Some alignment
methods take into account conservative amino acid substitutions. Such conservative substitutions,
explained in more detail above, generally preserve the charge and hydrophobicity at the site of
substitution, thus preserving the structure (and therefore function) of the polypeptide.

Percent identity between polypeptide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3.12¢
sequence alignment program (described and referenced above). For pairwise alignments of

polypeptide sequences using CLUSTAL V, the default parameters are set as follows: Ktuple=1, gap



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

30

97) JP 2004-516816 A 2004.6.10

WO 02/08255 PCT/US01/22805

penalty=3, window=5, and “diagonals saved”=S. The PAM250 matrix is selected as the default
residue weight table. As with polynucleotide alignments, the percent identity is reported by
CLUSTAL V as the “percent similarity” between aligned polypeptide sequence pairs.

Alternaiively the NCBI BLAST software suite may be used. For example, for a pairwise
comparison of two polypeptide sequences, one may use the “BLAST 2 Sequences” 100l Version
2.0.12 (April-21-2000) with blastp set at default parameters. Such default parameters may be, for
example:

Matrix: BLOSUM62

Qpen Gap: 11 and Extension Gap: 1 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 3

Filter: on

Percent identity may be measured over the length of an entire defined polypeptide sequence,
for example, as defined by a particular SEQ ID number, or may be measured over a shorter length,
for example, over the length of a fragment taken from a larger, defined polypeptide sequence, for
instance, a fragment of at least 15, at least 20, at least 30, at least 40, at Jeast 50, at least 70 or at least

150 contiguous residues. Such lengths are exemplary only, and it is understood that any fragment
length supported by the sequences shown herein, in the tables, figutes or Sequence Listing, may be
used 1o describe a length over which percentage identity may be measured.

“Human artificial chromosomes™ (HACS) are linear microchromosomes which may contain
DNA sequences of about 6 kb to 10 Mb in size and which contain all of the elements required for
chromosome replication, segregation and maintenance.

The term “humanized antibody” refers to an antibody molecule in which the amino acid
sequence in the non-antigen binding regions has been altered so that the antibody more closely
resembles a human antibody, and still retains its original binding ability.

“Hybridization” refers to the process by which a polynucleotide strand anneals with a
complementary strand through base pairing under defined hybridization conditions. Specific

hybridization is an indication that two nucleic acid sequences share a high degree of complementarity.
Specific hybridization complexes form under permissive annealing conditions and remain hybridized
after the “washing” step(s). The washing step(s) is particularly important in determining the
stringency of the hybridization process, with more stringent conditions allowing less non-specific

binding, i.., binding between pairs of nucleic acid strands that are not perfectly matched. Permissive
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conditions for annealing of micleic acid sequences are routinely determinable by one of ordinary skill in
the art and may be consistent among hybridization experiments, whereas wash conditions may be
varied among experiments to achieve the desired stringency, and therefore hybridization specificity.
Permissive annealing conditions occur, for example, at 68°C in the presence of about 6 x SSC, about
1% (w/v) SDS, and about 100 pg/ml sheared, denatured sahmon sperm DNA.

Generally, stringency of hybridization is expressed, in part, with reference to the temperature
under which the wash step is carried out. Such wash terperatures are typically selected to be about
5%Cto 20°C lower than the thermal melting point (T, for the specific sequence at a defined ionic
strength and pH. The T, is the temperature (under defined ionic strength and pH) at which 50% of
the target sequence hybridizes to a perfecily matched probe. An equation for calculating T,, and
conditions for nucleic acid hybridization are well known and can be found in Sambrook, 1. et al (1989)
Molecular Cloning: A Laboratory Manual, 2% ed., vol. 1-3, Cold Spring Harbor Press, Plainview NY;
specifically see volume 2, chapter 9.

High stringency conditions for hybridization between polynucleotides of the present invention
include wash conditions of 68°C in the presence of about 0.2 x S5C and about 0.1% SDS, for 1 hour.
Alternatively, temperatures of about 65°C, 60°C, 55°C, or 42°C may be used. SSC concentration may
be varied from about 0.1 to 2 x SSC, with SDS being present at about 0.1%. Typically, blocking
reagents are used to block non-specific hybridization. Such blocking reagents include, for instance, .
sheared and denatured salmon sperm DNA at about 100-200 pug/ml. Organic solvent, such as
formamide at a concentration of about 35-50% v/v, may also be used under particuiar circumstances,
such as for RNA:DNA hybridizations. Useful variations on these wash conditions will be readily
apparent to those of ordinary skill in the art. Hybridization, particularly under high stringency
conditions, may be suggestive of evolutionary similarity between the nucleotides. Such similarity is
strongly indicative of a simﬂaf role for the mcieotides and their encoded polypeptides.

The term “hybridization complex” refers to a complex formed between two nucleic acid
sequences by virtue of the formation of hydrogen bonds between complementary bases. A
hybridization complex may be formed in solution (e.g., Cgt or Rt analysis) or formed between one
nucleic acid sequence present in sohition and another nucleic acid sequence immobilized on a solid
support (e.g., paper, membranes, filters, chips, pins or glass slides, or any other appropriate substrate
to which cells ar their nucleic acids have been fixed).

The words “insertion” and “addition” refer to changes in an amino acid or nucleotide
sequence resulting in the addition of one or more amino acid residues or nucleotides, respectively.

“Immune yesponse” can refer to conditions associated with inflammation, trauma, immune
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disorders, or infectious or genetic disease, etc. These conditions can be characterized by expression
of various factors, e.g., cytokines, chemokines, and other signaling molecdles, ‘which may affect
cellular and systemic defense systems.

An "immunogenic fragment” is a polypepiide or oligopeptide fragment of CCPMAM which is
capable of eliciting an imnmﬁe response when introduced into a living organism, for example, a
mammal. The term "immunogenic fragment” also includes any polypepﬁdé or oligopeptide fragment of
CCPMAM which is useful in any of the antibody production methods disclosed herein or known in the
art.

The term “microarray” refers to an arrangement of a plurality of polynucleotides,
polypeptides, or other chemical compounds on a substrate,

The terms “element” and “array element” refer to a polynucleotide, polypeptide, or other
chemical comlioum:l having a unique and defined position on a microarray.

The term “modulate” refers to a change in the activity of CCPMAM. For example,
modulation may cause an increase or a decrease in protein activity, binding characteristics, or any
other biclogical, functional, or immunological properties of CCPMAM.

The phrases “nucleic acid” and “nucleic acid sequence” refer to a nucleotide, oligonucleotide,
polynucleotide, or any fragment thereof. These phrases also refer to DNA or RNA of genomic or
synthetic otigin which may be single-stranded or double-stranded and may represent the sense or the
antisense strand, to peptide nucleic acid (PNA), or to any DNA-like or RNA-like material.

“Operably linked” refers to the situation in which a first nucleic acid sequence is placed in a
functional relationship with a second nucleic acid sequence. For instance, a promoter is operably
Tinked to a coding sequence if the promoter affects the transcription or expression of the coding
sequence. Operably linked DNA sequences may be in close proximity or contiguous and, where
necessary to join two protein coding regions, in the same reading frame.

“Peptide nucleic acid” (PNA) refers to an antisense molecule or anti-gene agent which
comprises an oligonucleotide of at least about 5 nucleotides in length linked to a peptide backbone of
amine acid residues ending in lysine. The terminal Iysine confers solubility to the composition. PNAs
preferentially hind complementary single stranded DNA or RNA. and stop transcript elongation, and
may be pegylated to extend their lifespan in the cell

“Post-translational modification™ of an CCPMAM may involve lipidation, glycosylation,
phasphorylation, acetylation, racemization, proteolytic cleavage, and other modifications known in the
art. These processes may occur synthetically or biochemically. Biochemical modifications will vary
by cell type depending on the enzymatic milien of CCPMAM.

JP 2004-516816 A 2004.6.10
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“Probe” refers to nucleic acid sequences encoding CCPMAM, their complements, or
fragments thereof, which are used to detect identical, allelic or related nucleic acid sequences. Probes
are isolated oligonucleotides or polynucleotides attached to a detectable label or reporter molecule.
Typical labels include radioactive isotopes, ligands, chemiluminescent agents, and enzymes. “Primers”
are short nucleic acids, usually DNA oligonucleotides, which may be annealed to a target
polyoucleotide by complementary base-pairing. The primer may then be extended along the target
DNA strand by 2 DNA polymerase enzyme. Primer pairs can be used for amplification (and
identification) of a nucleic acid sequence, e.g., by the polymerase chain reaction (PCR).

Probes and primers as used in the present invention typically comprise at least 15 contigunous
nucleotides of a known sequence. In order to enhance specificity, longer probes and primers may also
be employed, such as probes and primers that comprise at least 20, 25, 30, 40, 50, 60, 70, 80, 90, 100,
ar at least 150 consecutive nucleotides of the disclosed nucleic acid sequences. Probes and primers
may be considerably longer than these examples, and it is understood that any length supported by the
specification, including the tables, figures, and Sequence Listing, may be used.

Methods for preparing and using probes and primers are described in the references, for
example Sambrook, J. et al. (1989) Molecular Cloning: A Laboratory Manual, 2° ed., vol. 1-3, Cold
Spring Harbor Press, Plainview NY; Ausubel, FM. et al. (1987) Current Protocols in Molecular
Biology, Greene Publ Assoc. & Wiley-Intersciences, New York NY; Innis, M. et al. (1990) PCR
Protocols, A Guide to Methods and Applications, Academic Press, San Diego CA. PCR pﬁmer pairs
can be derived from a known sequence, for example, by using computer programs intended for that
purpose sueh as Primer (Version 0.5, 1991, Whitehead Institute for Biomedical Research, Cambridge
MA).

Oligonucleotides for use as primers are selected using software known in the art for such
purpose. For example, OLIGO 4.06 software is useful for the selection of PCR primer pairs of up to
100 nucleotides each, and for the analysis of oligonucleotides and larger polynucleotides of up to 5,000
nucleotides from an input polynucleotide sequence of up to 32 kilobases. Similar primer selection
programs have incorporated additional features for expanded capabilities. For example, the PrimQU
primer selection program (available to the public from the Genome Center at University of Texas
South West Medical Center, Dallas TX) is capable of choosing specific primers from megabase
sequences and is thus useful for designing primers on a genome-wide scope. The Primer3 primer
selection program (available to the public from the Whitehead Institute/MIT Center for Genome
Research, Cambridge MA) allows the user to input a “mispriming library,” in which sequences to

avoid as primer binding sites are user-specified. Primer3 is useful, in particular, for the selection of
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oligonucleotides for microarrays. (The source code for the latier twa primer selection programs may
also be obtained from their respective sources and modified to meet the user’s specific needs.) The
PrimeGen program (available to the public from the UK Human Genome Mapping Project Resource
Centre, Cambridge UK) designs primers based on multiple sequence alignments, thereby allowing
selection of primers that hybridize to either the most conserved or least conserved regions of aligned
nucleic acid sequences. Hence, this program is useful for identification of both unique and conserved
oligonucleotides and polynucleotide fragments. The oligonucleotides and polynucleotide fragments
identified by any of the above selection methods are useful in hybridization technologies, for example,
as PCR or sequencing primers, microarray elements, or specific probes to identify fully or partially
complementary polynucleotides in a sample of nucleic acids. Methods of oligonucleotide selection are
not limited to those described above.

A “recombinant nucleic acid” is a sequence that is not naturally occurring or has a sequence
that is made by an artificial combination of two or more otherwise separated segiments of sequence.
This artificial combination is often accomplished by chemical synthesis or, more commonly, by the
artificial manipulation of isolated segments of nucleic acids, e.g., by genetic engineering techniques
such as those described in Sambrook, supra. The term recombinant includes nucleic acids that have
been altered solely by addition, substitution, or deletion of a portion of the nucleic acid. Frequently, a
recombinant mucleic acid may include a nucleic acid sequence operably linked to a promoier sequence.
Such & recombinant nucleic acid may be part of a vector that is used, for example, to transform a cell. :

Alternatively, such recombinant nucleic acids may be part of a viral vector, e.g., based on a
vaccinia virus, that could be use to vaccinate a mammal wherein the recombinant nucleic acid is
expressed, inducing a protective immunological response in the mammal.

A “regulatory element” refers to a nucleic acid sequence usually derived from untranslated
regions of a gene and includes enhancers, promoters, introns, and 5' and 3’ untranslated regions
(UTRs). Regulatory elements interact with host or viral proteins which control transcription,
translation, or RNA stability.

“Reporter molecules” are chemical or biochemical moieties used for labeling a nucleic acid,
amino acid, or antibody. Reporter molecules include radionnclides; enzymes; fluorescent,
chemiluminescent, or chromogenic agents; substrates; cofactors; inhibitors; magnetic particles; and
other moieties known in the art.

An “RNA equivalent,” in reference to a DNA sequence, is composed of the same linear
sequence of nucleotides as the reference DNA. sequence with the exception that all occarrences of

the nitrogenous base thymine are replaced with uracil, and the sugar backbane is composed of ribose
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instead of deoxyribose.

The term “sample” is used in its broadest sense. A sample suspected of containing
CCPMAM, nucleic acids encoding CCPMAM, or fragments thereof may comprise a bodily fluid; an
extract from a cell, chromosome, organelle, or membrane isolated from a cell; a cell; genomic DNA,
RNA, or ¢cDNA, in solution or bound to a substrate; a tissue; a tissue print; etc.

The terms “specific binding” and “specifically binding” refer to that interaction between a
protein or peptide and an agonist, an antibody, an antagonist, a small molecule, or any patural or
synthetic binding composition. The interaction is dependent upon the presence of a particular structure
of the protein, e.g., the antigenic determinant or epitope, recognized by the binding molecule. For
example, if an antibody is specific for epitope “A,” the presence of a polypeptide comprising the
epitope A, or the presence of free unlabeled A, in a reaction containing free labeled A and the
antibody will reduce the amount of labeled A that binds to the antibody.

The ferm “substantially purified” refers to nucleic acid or amino acid sequences that are
removed from their natural environment and are isolated or separated, and are at least 60% free,
preferably at least 75% free, and miost preferably at least 90% free from other components with
which they are naturally associated. ’

A “substitation” xefers to the replacement of one or more amino acid residues or nucleotides
by different amino acid residues or nucleotides, respectively.

“Substrate’ refers to any suitable rigid or semi-rigid support including membranes, filters,
chips, slides, wafers, fibers, magnetic or nonmagnetic beads, gels, tubing, plates, polymers,
microparticles and capillaries. The substrate can have a variety of surface forms, such as wells,
trenches, pins, channels and pores, to which polynucleotides or palypeptides are bound.

A “wanscript image” refers to the collective pattern of gene expression by a particular cell
type or tissue under given conditions at a given time.

“Transformation” describes a process by which exogenous DNA is introduced into 2 recipient
cell. Transformation may occur under natural or artificial conditions according to various methods
well known in the art, and may rely on any known method for the insertion of foreign pucleic acid
sequences into a prokaryotic or eukaryotic host cell. The method for transformation is selected based
on the type of host cell being transformed and may include, but is not limited to, bacteriophage or viral
infection, electroporation, heat shack, lipofection, and particle bombardment. The term “transformed
cells” includes stably transformed cells in which the inserted DNA is capable of replication either as
an autonomously replicating plasmid or as part of the host chromosome, as well as transiently
transformed cells which express the inserted DNA or RNA for mited periods of time.
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A "transgenic organism,” as used herein, is any organism, including but not limited to animals
and plants, in which one or more of the cells of the organism contains heterologous mucleic acid
introduced by way of human intervention, such as by transgenic techniques well known in the art. The
nucleic acid is introduced into the cell, directly or indirectly by introduction into a precursor of the cell,
by way of deliberate genetic manipulation, such as by microinjection or by infection with a
recombinant virus. The term genetic manipulation does not include classical cross-breeding, or in vitrg
fertilization, but rather is directed to the infroduction of a recombinant DNA molecnle. The transgenic
organisms contemplated in accordance with the present invention include bacteria, cyanobacteria,
fungj, plants and animals. The isolated DNA of the present invention can be introduced into the host
by methods known in the art, for example infection, transfection, transformation or transconjugation.
Techniques for transferring the DNA of the present invention into such organisims are widely known
and provided in references such as Sambrook et al. (1989), supra,

A “variant” of a particular nucleic acid sequence is defined as a nucleic acid sequence having
at least 40% sequence identity to the particular nucleic acid sequence over a certain length of one of
the nucleic acid sequences using blastn with the “BLAST 2 Sequences” tool Version 2.0.9 (May-07-
1999) set at default parameters. Such a pair of nucleic acids may show, for example, at least 50%, at
least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94 %, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater
sequence identity over a certain defined length. A variant may be described as, for example, an
“allelic” (as defined above), “splice,” “species,” or “polymorphic” variant. A splice variant may have
significant identity to a reference molecule, but will generally have a greater or lesser number of
polynucleotides due to alternate splicing of exons during mRNA processing. The corresponding
polypeptide may possess additional functional domains or lack domains that are present in the
reference molecule. Species variants are polynucleotide sequences that vary from one species to
another. The resulting polypeptides will generally have significant amino acid identity relative to each
other. A polymorphic variant is a variation in the polynucleotide sequence of a particular gene
between individuals of 2 given species. Polymorphic variants also may encompass “single nucleotide
polymorphisms” (SNPs) in which the polynucleotide sequence varies by one nucleotide base. The
presence of SNPs may be indicative of, for example, a certain population, a disease state, or a
propensity for a disease state.

A “variant” of a particular polypeptide sequence is defined as a polypeptide sequence having
at least 40% sequence identity to the particular polypeptide sequence over a certain length of one of
the polypeptide sequences using blastp with the “BLAST 2 Sequences” tool Version 2.0.9 (May-07-
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1999) set at defanlt parameters. Such a pair of polypeptides may show, for example, at least 50%, at
least 60%, at least 70%, at least 80%, at least 20%, at Jeast 91%, at least 92%, at least 93%, at least
94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater sequence
identity over a certain defined length of one of the polypeptides.

THE INVENTION

The invention is based on the discovery of new human cell cycle proteins and mitosis-
associated molecules (CCPMAM), the polynucleotides encoding CCPMAM, and the use of these
compoesitions for the diagnosis, treatment, or prevention of cell cycle proteins and mitosis-associated
molecules.

Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide
sequences of the invention. Each polynucleotide and its corresponding polypeptide are correlated to a
single Incyte project identification number (Incyte Project ID). Each polypeptide sequence is denoted
by both a polypeptide sequence identification number (Polypeptide SEQ ID NO:) and an Incyte
polypeptide sequence number (Incyte Polypeptide ID) as shown. Each polynucleotide sequence is
denoted by both a polynuclectide sequence identification number (Polynucleotide SEQ ID NO:) and an
Incyte polynucleotide consensus sequence number (Incyte Polynucleotide ID) as shown.

Table 2 shows sequences with homology to 1he polypeptides of the invention as identified by
BLAST analysis against the GenBank protein (genpept) database. Columns 1 and 2 show the
poiypeptida sequence identification number (Polypeptide SEQ ID NO:) and the cotresponding Incyte
polypeptide sequence number (Incyte Polypeptide ID) for polypeptides of the invention. Cohun 3
shows the GenBank identification number (Genbank ID NQ:) of the nearest GenBank homolog.
Column 4 shows the probability score for the match between each polypeptide and its GenBank
homolog. Column 5 shows the annotation of the GenBank homolog along with relevant citations
where applicable, all of which are expressly incorporated by reference herein.

Table 3 shows various structural features of the polypeptides of the invention. Columns 1 and
2 show the polypeptide sequence identification number (SEQ ID NO:) and the corresponding Incyte
polypeptide sequence number (Incyte Polypeptide ID) for each po]ypepm{e of the invention. Column
3 shows the number of amino acid residues in each polypeptide. Column 4 shows potential
phosphorylation sites, and column 5 shows potential glycosylation sites, as determined by the MOTIFS
program of the GCG sequence analysis software package (Genetics Computer Group, Madison WI).
Column 6 shows amino acid residues comprising signature sequences, domains, and motifs. Column 7

shows analytical methods for protein structure/function analysis and in some cases, searchable
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databases to which the analytical methods were applied.

Together, Tables 2 and 3 summarize the properties of polypeptides of tbe invention, and these
properties establish that the claimed polypeptides are cell cycle proteins and mitosis-associated
molecules. For example, SEQ ID NO:1 is 36% identical to human cyclin-E binding protein (GenBank
ID g6630609) as determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) . .
The BLAST probability score is 9.3e-176, which indicates the probability of obtaining the observed
polypeptide sequence alignment by chance. SEQ ID NO:1 also contains a HECT domain and a
regulator of chromosome condensation (RCC1) domain as determined by searching for statistically
significant matches in the hidden Markov model (HMM)-based PFAM database of conserved protein
family domains. (See Table 3.) Data from BLIMPS, MOTIFS, and PROFILESCAN analyses
provide further corroborative evidence that SEQ ID NO:1 is an ubiquitin-protein ligase. In an
alternative example, SEQ ID NO:3 is 29% identical to cyclin A (GenBank ID g984659) as determined
by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) The BLAST probability score
is 4.0e-11, which indicates the probability of obtaining the observed polypeptide sequence alignment by
chance. SEQ ID NO:3 also contains a cyclin domain as determined by searching for statistically
significant matches in the hidden Markov model (HMM)-based PEAM database of conserved protein
family domains. (See Table 3.) Data from BLIMPS analysis provides further corroborative evidence
that SEQ ID NG:3 is a cyclin. SEQ ID NO:2 was analyzed and annotated int 4 similar manner. The
algorithms and parameters for the analysis of SEQ ID NO:1-3 are described in Table 7.

As shown in Table 4, the full length polynucleotide sequences of the present invention were
assembled using cDNA sequences or coding (exon) sequences detived from genomic DNA, or any
combination of these two types of sequences. Columns 1 and 2 list the polynucleotide sequence
identification mumber (Polynucleotide SEQ ID NO:) and the correspanding Incyte polynucleotide
cansensus sequence aumber (Incyte Polynucleotide ID) for each polynucleotide of the invention.
Columnn 3 shows the length of each polynucleotide sequence in basepairs. Column 4 lists fragments of
the polynucleotide sequences which are useful, for example, in hybridization or amplification
technologies that identify SEQ ID NO:4-6 or that distinguish between SEQ ID NO:4-6 and related
polynucleotide sequences. Column 5 shows identification numbers corresponding to cDNA
sequences, coding sequences (exons) predicted from genomic DNA, and/or sequence assemblages
comprised of both cDNA and genomic DNA. These sequences were used to assemble the full length
polynucleotide sequences of the invention. Columns 6 and 7 of Table 4 show the nucleotide start (5')
and stop (3') positions of the cDNA and/or genomic sequences in column 5 relative to their respective

full length sequences.
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The identification mumbers in Cohumn 5 of Table 4 may refer specifically, for example, to
Incyte cDNAs along with their corresponding ¢cDNA libraries. For example, 2423544R6 is the
identification pumber of an Incyte cDNA sequence, and SCORNONO2 is the ¢DNA library from
which it is derived. Incyte cDNAs for which cDNA libraries are not indicated were derived from.
pooled ¢cDNA libraries. Alternatively, the identification numbers in column 5 may refer to GenBank
cDNAs or ESTs which contributed to the assembly of the full length polynucleotide sequences. In
addition, the identification numbers in column 5 may identify sequences derived from the ENSEMBL
(The Sanger Centre, Cambridge, UK) database (i.e., those sequences including the designation
“ENST"). Alternatively, the identification numbers in column 5 may be derived from the NCBI
RefSeq Nucleotide Sequence Records Database (i.e., those sequences including the designation
“NM” or “NT") or the NCBI RefSeq Protein Sequence Records (i.e., those sequences including the
designation “NP”). Aliernatively, the identification numbers in column 5 may refer to assemblages of
both cDNA and Genscan-predicted exons brought together by an “exon stitching” algorithm. For
example, FL, XXXXXX_N, N, YYYYY_N, N, represents a “stitched” sequence in which XXXXXX is
the identification mumber of the cluster of sequences to which the algorithm was applied, and Y¥YYY is
the number of the prediction generated by the algorithm, and N, , , if present, represent specific
exons that may have been manually edited during analysis (See Example V). Alternatively, the -
identification numbers in column 5 may refer to assemblages of exons brought together by an “exon-
stretching” algorithm. For example, FLXXXXXX gAAAAA_eBBBBB_1_N is the identification munber
ofa "snemhqd” sequence, with XXXXXX being the Incyte project identification number, gAAA4A
being the GenBank identification number of the human genomic sequence 1o which the “exon-
stretching” algorithm was applied, gBBBBB being the GenBank identification number or NCBI RefSeq
identification number of the nearest GenBank protein homolog, and N referring to specific exons (See
Example V). In instances where a RefSeq sequence was used as a protein homolog for the “exon-
stretching” algorithm, a RefSeq identifier (denoted by “NM,” “NP,” or “NT”) may be used in place of
the GenBank identifier (i.e., gBBBBB).

Alternatively, a prefix identifies component sequences that were hand-edited, predicted from
genomic DNA sequences, or derived from a combination of sequence analysis methods. The
following Table lists examples of component sequence prefixes and corresponding sequence analysis
methods associated with the prefixes (see Example IV and Example V).

Prefix Type of analysis and/or of programs
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GNN, GFG, | Exon prediction from genomic sequences using, for example,
ENST GENSCAN (Stanford University, CA, USA) or FGENES
(Computer Genomics Group, The Sanger Centre, Cambridge, UK)

GBI Hand-edited analysis of genomic sequences.
FL Stitched or stretched genomic sequences (see Example V).
INCY Full length transcript and exon prediction from mapping of EST

sequences to the genome. Genomyic location and EST composition|

data are combined to predict the exons and resulting transcript.

In some cases, Incyte cDNA coverage redundant with the sequence coverage shown in
column 5 was obtained to confirm the final consensus polynucleotide sequence, but the relevant Incyte
¢DNA identification numbers are not shown.

Table .5 shows the representative cDNA libraries for those full length polyrucleotide
sequences which were assembled using Incyte cDNA sequences. The representative cDNA library
is the Incyte cDNA Ybrary which is most frequently represented by the Incyte cDNA sequences
which were used to assemble and confirm the above polynucleotide sequences. . The tissues and
vectors which were used to construct the cDNA libraries shown in Table 5 are described in Table 6.

The invention also encompasses CCPMAM variants. A preferred CCPMAM variant is one
which has at least about 80%, or alfernatively at least about 90%, or even at least about 95% armino
acid sequence identity to the CCPMAM amino acid sequence, and which contains at least one
functional or structural characteristic of CCPMAM.

The invention also encompasses polynucleotides which encode CCPMAM. Ina particular
embodiment, the invention encompasses a polynucleotide sequence comprising a sequence selected
from the group consisting of SEQ ID NO:4-6, which encodes CCPMAM. The polynucieotide
sequences of SEQ ID NO:4-6, as presented in the Sequence Listing, embrace the equivalent RNA
sequences, wherein occurrences of the nitrogenous base thymine are replaced with uracil, and the
sugar backbone is composed of ribose instead of deoxyribose.

The invention also encompasses a variant of a polynucleotide sequence encoding CCPMAM.
In particular, such a variant pélynucleotide sequence will have at least about 70%, or alternatively at
least about 85%, or even at least about 95% polynucleotide sequence identity to the polynucleotide
sequence encoding CCPMAM. A particalar aspect of the invention encompasses a variant of a

polynucleotide sequence comprising a sequence selected from the group consisting of SEQ ID NO:4-6
which has at least about 70%, or alternatively at Jeast about 85%, or even at least about 95%
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polynucleatide sequence identity to a nucleic acid sequence selected from the group consisting of SEQ
ID NO:4-6. Any one of the polynucleotide variants described above can encode an amino acid
sequence which contains at least one functional or structural characteristic of CCPMAM.

It will be appreciated by those skilled in the art that as a resulf of the degeneracy of the
genetic code, a multitude of polynucleotide sequences encoding CCPMAM, some bearing minimal
similarity to the polynucleotide sequences of any known and natuxally occurring gene, may be
produced. Thus, the invention contemplates each and every possible variation of polynucleotide
sequence that could be made by selecting combinations based on possible codon choices. These
combinations are made in accordance with the standard triplet genetic code as applied to the
polynucleotide sequence of naturally occurring CCPMAM, and all such variations are to be considered
as being specifically disclosed.

Although nucleotide sequences which encode CCPMAM and ifs variants are generalty
capable of hybridizing to the pucleotide sequence of the naturally occurring CCPMAM under
appropriately selected conditions of stringency, it may be advantageous to produce nucleotide
sequences encoding CCPMAM or its derivatives possessing a substantially different codon usage,

e.g., inclusion of non-naturally occurxmg codons. Codons may be selected to increase the rate at
which expression of the peptide occurs in a particular prokaryotic or eukaryotic host in accordance
with the frequency with which particular codons are utilized by the host. Other reasons for
substantially altering the nucleotide sequence encoding CCPMAM and its derivatives without altering
the encoded amino acid sequences include the production of RINA transcripts having more desirable
properties, such as a greater half-life, than transcripts produced from the naturally occurring sequence.

The invention also encompasses production of DNA sequences which encode CCPMAM and
CCPMAM derivatives, or fragments thereof, entirely by synthetic chemistry. After production, the
synthetic sequence may be inserted into any of the many available expression vectors and cell systems
using reagents well known in the art. Moreover, synthetic chemistry may be used to introduce
mutations info a sequence encoding CCPMAM or any fragment thereof.

Also encompassed by the invention are polynucleotide sequences that are capable of
hybridizing to the claimed polynucleotide sequences, and, in particular, to those shown in SEQ ID
NO:4-6 and fragments thereof under various conditions of stringency. (See, e.g., Wahl, G.M. and
S.L. Berger (1987) Methods Enzymol. 152:399-407; Kimmel, A.R. (1987) Methods Enzymol. 152:507-
511.) Hybridization conditions, including annealing and wash conditions, are described in “Definitions.”

Methods for DNA. sequencing are well known in the art and may be used fo practice any of
the embodiments of the invention, The methods may employ such enzymes as the Klenow fragment
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of DNA polymerase I, SEQUENASE (US Bjochemical, Cleveland OH), Taq polymerase (Applied
Biosystems), thermostable T7 polymerase (Amersham Pharmacia Biotech, Piscataway NJ), or
combinations of polymerases and proofreading exonucleases such as those found in the ELONGASE
amplification system (Life Technologies, Gaithersburg MD). Preferably, sequence preparation is
automated with machines such as the MICROLAB 2200 liquid transfer system (Hamilton, Reno NV),
PTC200 thermal cycler (MJ Research, Watertown MA) and ABI CATALYST 800 thermal cycler
(Applied Biosystems). Sequencing is then carried out using either the ABI 373 or 377 DNA
sequencing system (Applied Biosystens), the MEGABACE 1000 DNA sequencing system
(Molecular Dynamics, Sunnyvale CA), or other systems known in the art. The resulting sequences
are analyzed using a variety of algorithms which are well known in the art. (See, e.g., Ausubel, EM.
(1997) Short Protocols in Molecular Biology, John Wiley & Sons, New York NY, unit 7.7; Meyers,
R.A. (1995) Molecular Biology and Biotechnology, Wiley VCH, New York NY, pp. 856-853.)

The nucleic acid sequences encoding CCPMAM may be extended utilizing a partial nucleotide

sequence and employing various PCR-based methods known in the art to detect upsiream sequences,

- such as promoters and regulatory elements. For example, one method which may be employed,

restriction-site PCR, uses universal and nested primers to amplify unknown sequence from genomic
DNA within a cloning vector. (See, e.g., Sarkar, G. (1993) PCR Methods Applic. 2:318-322.)
Another method, inverse PCR, uses primers that extend in divergent directions to amplify unknown
sequence from a circularized template. The template is derived from restriction fragments comprising .
a known genomic locus and surrounding sequences. (See, e.g., Triglia, T. et al. (1988) Nucleic Acids
Res. 16:8186.) A third method, capture PCR, involves PCR amplification of DNA fragments adjacent
o known sequences in human and yeast artificial chromosome DNA. (See, e.g., Lagerstrom, M. et

al (1991) PCR Methods Applic. 1:111-119.) In this method, multiple restriction enzyme digestions and
ligations may be used to insert an engincered double-stranded sequence into a region of unknown
sequence before performing PCR. Other methods which may be used to retrieve unknown sequences
are known in the art. (See, e.g., Parker, J.D. et al (1991) Nucleic Acids Res. 19:3055-3060).
Additionally, one may use PCR, nested primers, and PROMOTERFINDER libraries (Clontech, Palo
Alto CA) to walk genomic DNA., This procedure avoids the need to screen libraties and is useful in
finding intron/exon junctions. For all PCR-based methods, primers may be designed using
commercially available software, such as OLIGO 4.06 primer analysis software (National

Biosciences, Plymouth MN) or another appropriate program, to be about 22 to 30 nucleotides in Jength,
to have a GC content of about 50% or more, and to anneal to the teraplate at temperatures of about
68°C 1o 72°C.

2%
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‘When screening for full length cDNAs, it is preferable to use libraries that have been
size-selected to include larger cDNAs. In addition, random-primed libraries, which often inchude
sequences containing the 5’ regions of genes, are preferable for situations in which an oligo d(T)
library does not yield a full-length cDNA. Genomic libraries may be useful for extension of sequence
into 5" non-transcribed regulatory regions.

Capillary electrophoresis systems which are commercially available may be used to analyze
the size or confirm the nucleotide sequence of sequencing or PCR products. In particular, capillary
sequencing may employ flowable polymers for electrophoretic separation, four different nucleotide-
specific, laser-stimulated fluorescent dyes, and a charge coupled device camera for detection of the
emitted wavelengths, Output/light intensity may be converted to electrical signal using appropiiate
software (e.g., GENOTYPER and SEQUENCE NAVIGATOR, Applied Biosystems), and the entire
process from loading of samples to computer analysis and electronic data display may be computer
controlled. Capiblary electrophoresis is especially preferable for sequencing small DNA fragments
which may be present in limited amounts in a particular sample.

In another embodiment of the invention, polymcleotide sequences or fragments thereof which
encode CCPMAM may be cloned in recombinant DNA molecules that direct expression of
CCPMAM, or fragments or functional equivalents thereof, in appropriate host cells. Due to the
inherent degeneracy of the genetic code, other DNA sequences which encode substantially the same
or a functionally equivalent amino acid sequence may be produced and used to express CCPMAM,

The sucleotide sequences of the present invention can be engineered using methods generally
known in the art in order to alter CCPMAM-encoding sequences for a variety of purposes including,
but not limited to, modification of the cloning, processing, and/or expression of the gene product. DNA.
shuffling by random fragmentation and PCR reassembly of gene fragments and synthetic
oligonucleotides may be used to engineer the nucleotide sequences. For example, oligonucleotide-
mediated site-directed mutagenesis may be used to introduce mutations that create new restriction
sites, alter glycosylation patterns, change codon preference, produce splice variants, and so forth,

The nucleotides of the present invention may be subjected to DNA. shuffling techniques such
as MOLECULARBREEDING (Masygen Inc., Santa Clara CA; described in U.S. Patent Number
5,837,458; Chang, C.-C. et al. {1999) Nat. Biotechnol. 17:793-797; Christians, F.C. et al. (1999) Nat.
Biotechnol, 17:259-264; and Crameri, A. et al. (1996) Nat. Biotechnol. 14:315-319) to alter or improve.
the biological properties of CCPMAM, such as its biological or enzyrmatic activity or its ability to bind
to other molecules or compounds. DNA shuffling is a process by which a library of gene variants is
produced using PCR-mediated recombination of gene fragments. The library is then subjected to
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selection or screening procedures that identify those gene variants with the desired properties. These
preferred variants may then be pooled and further subjected to recursive rounds of DNA shuffling and
selection/screening. Thus, genetic diversity is created through “artificial” breeding and rapid molecular
evolution. For example, fragments of a single gene containing random point mutations may be
recombined, screened, and then reshuffled until the desired properties are optimized. Alternatively,
fragments of a given gene may be recombined with fragments of homologous genes in the same gene
family, either from the same or different species, thereby maximizing the genetic diversity of multiple
naturally occurring genes in. a directed and controllable manner.

In anather embodiment, sequences encoding CCPMAM may be synthesized, in whole or in
part, using chemical methods well known in the art. (See, e.g., Caruthers, M.H. et al (1980) Nucleic
Acids Symp. Ser, 7:215-223; and Horn, T. et al. (1980) Nucleic Acids Symp. Ser. 7:225-232.)
Alternatively, CCPMAM itself or a fragment thereof may be synthesized using chemical methods.
For example, peptide synthesis can be performed ilsing various solution-phase or solid-phase
techniques. (See, e.g., Creighton, T. (1984) Proteins, Structures and Molecular Properties, WH
Freeman, New York NY, pp. 55-60; and Roberge, J.Y. et al. (1995) Science 269:202-204.)
Automated synthesis may be achieved using the ABI 431 A peptide synthesizer (Applied Biosystems).
Additionally, the arino acid sequence of CCPMAM, or any part thereof, may be altered during direct
synthesis and/or combined with sequences from other proteins, or any part thereof, to produce a
variant polypeptide or a polypeptide having a sequence of a naturally occurring polypeptide.

The peptide may be substantially purified by preparative high performance liquid
chromatography. (See, e.g., Chiez, R M. and F.Z. Regnier (1990) Methods Enzymol. 182:392-421.)
The composition of the synthetic peptides may be confirmed by amino acid analysis or by sequencing.
(See, e.g., Creighton, supra, pp. 28-53.)

In order to express a biologically active CCPMAM, the nucleotide sequences encoding
CCPMAM or derivatives thereof may be inserted into an appropriate expression vector, i.e., a vector
which contains the necessary elements for transcriptional and translational control of the inserted
coding sequence in a suitable host. These elements include regulatory sequences, such as enhancers,
constitutive and inducible promoters, and 5' and 3' untranslated regions in the vector and in
polynucleotide sequences encoding CCPMAM. Such elements may vary in their strength and
specificity. Specific initiation signals may also be used to achieve more efficient translation of
sequences encoding CCPMAM. Such signals include the ATG initiation codon and adjacent
sequences, e.g. the Kozak sequence. In cases where sequences encoding CCPMAM and its initiation

codon and upstream regulatory sequences are inserted into the appropriate expression vector, no
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additiona transcriptioual or translational control signals may be needed. However, in cases where
only coding sequence, or a fragment thereof, is inserted, exogenous translational control signals
including an in-frame ATG initiation codon should be provided by the vector. Exogenous translational
elements and initiation codons may be of vatious origins, both natural and synthetic. The efficiency of
expression may be enhanced by the inclusion of eshancers appropriate for the particular host cell
system used. (See, e.g., Scharf, D. etal (1994) Results Probl. Cell Differ. 20:125-162.)

Methads which are well known to those skilled in the art may be used to construct expression
vectors containing sequences encoding CCPMAM and appropriate transcriptional and translational
control elements. These methods include in vitro recombinant DNA techniques, synthetic techniques,
and in vivo genetic recombination. (See, e.g., Sambrook, J. et al. (1989) Molecular Cloning, A

Laboratory Manual, Cold Spring Harbox Press, Plainview NY, ch. 4, 8, and 16-17; Ausubel, FM. et
al. (1995) Current Pratocals in Molecular Biology, John Wiley & Sons, New York NY, ch. 9, 13, and
16.)

A variety of expression vector/host systems may be utilized to contain and express sequences
encoding CCPMAM. These include, but are not limited to, microorganismas such as bacteria
transformed with recombinant bacteriophage, plasmid, or cosmid DNA expression vectors; yeast
transformed with yeast expression vectors; insect cell systems infected with viral expression vectors
(e.g;, baculovirus); plant cell systems transformed with viral expression vectors (e.g., cauliflower
mosaic virus, CaMV, ar tobacco mosaic virus, TMV) or with bacterial expression vectors (e.g.. Tior
pBR322 plasmids); or animal cell systems. (See, e.g., Sambrook, supra; Ausubel, supra; Van Heeke,
G. and S.M. Schuster (1989) I. Biol. Chem. 264:5503-5509; Engelhard, EX. et al. (1994) Proc. Natl.

Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Bum. Gene Ther. 7:1937-1945; Takamatsu, N.

(1987) EMBO J. 6:307-311; The McGraw Hill Yearhook of Science and Technology (1992) McGraw
Hill, New York NY, pp. 191-196; Logan, J. and T. Shenk (1984) Proc. Natl. Acad. Sci. USA
81:3655-3659; and Harrington, J.J. et al. (1997) Nat. Genet. 15:345-355.) Expression vectors derived
from retroviruses, adenoviruses, or herpes or vaccinia viruses, or from. various bacterial plasmnids, may
be used for delivery of nucleotide sequences to the targeted organ, tissue, or cell population. (See,
e.g., Di Nicola, M. et al. (1998) Cancer Gen. Ther. 5(6):350-356; Yu, M. et al. (1993) Proc. Natl,
Acad. Sci. USA 90(13):6340-6344; Buller, R M., et al. (1985) Nature 317(6040):813-815; McGregor,
D2P.etal (19945 Mol Tmmunol. 31(3):219-226; and Verma, LM. and N. Somia (1997) Nature
389:239-242.) The invention is not limited by the host cell employed.

In bacterial systems, a mumber of cloning and expression vectors may be selected depending

upon the use intended for polynucleotide sequences encoding CCPMAM. For example, routine
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cloning, subcloning, and propagation of polynucleotide sequences encoding CCPMAM can be
achieved using a multifanctional E. coli vector such as PBLUBSCRIPT (Stratagene, La Jolla CA) or
PSPORT1 plasmid (Life Technologies). Ligation of sequences encoding CCPMAM into the vector’s

mulfiple cloning site disrupts the lacZ gene, allowing a colorimetric screening procedure for
identification of transformed bacteria containing recombinant molecules. In addition, these vectors

may be useful for in vitro transcription, dideoxy sequencing, single strand rescue with helper phage,

and creation of nested deletions in the cloned sequence. (See, e.g., Van Heeke, G. and S.M. Schuster
(1989} J. Biol. Chem. 264:53503-5509.) When large quantities of CCPMAM are needed, e.g. for the
production of antibodies, vectors which direct high level expression of CCPMAM may be used. For
example, vectors containing the strong, inducible SP6 or T7 bacteriophage promoter may be used.

Yeast expression systems may be used for production of CCPMAM. A number of vectors
containing constitutive or inducible promaotess, such as alpha factor, alcohol oxidase, and PGH
promoters, may be used in the yeast Saccharomyces cerevisiae or Pichia pastoris. In addition, such
vectors direct either the secretion or intracellular retention of expressed proteins and enable integration
of foreign sequences into the host genome for stable propagation. (See, e.g., Ausubel, 1995, supra;
Bitter, G.A. et al. (1987) Methods Enzymol. 153:516-544; and Scorer, C.A. et al. (1994)
Bio/Technology 12:181-184.}

Plant systems may also be used for expression of CCPMAM. Transcription of sequénces
encoding CCPMAM may be driven by viral promoters, e.g., the 358 and 19S promoters of CaMV
used alone or in combination with the omega leader sequence from TMV (Takamatsu, N. (1987)
EMBO J. 6:307-311). Alternatively, plant promoters such as the small subunit of RUBISCO or heat
shock promoters may be used. (See, e.g., Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680; Broglie, R.
et al. (1984) Science 224:838-843; and Winter, J. et al. (1991) Results Probl. Cell Differ. 17:85-105.)

These constructs can be introduced into plant cells by direct DNA transformation or

pathogen-mediated transfection. (See, e.g., The McGraw Hill Yearbook of Science and Technology
(1992) McGraw Hill, New York NY, pp. 191-196.)

In mammalian cells, a number of viral-based expression systems may be utilized. In cases
where an adenovirus is used as an expression vector, sequences encoding CCPMAM may be ligated
into an adenovirus transcription/translation complex consisting of the late promoter and tripartite leader
sequence. Insertion in a non-essential E1 or E3 region of the viral genome may be used to obtain
infective virus which expresses CCPMAM in host cells. (See, e.g., Logan, J. and T. Shenk (1984)
Proc. Natl. Acad. Sci. USA 81:3655-3659.) In addition, transcription eshancers, such as the Rous

sarcoma virus (RSV) enhancer, may be used to increase expression in mammalian host cells. SV4Q
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or EBV-based vectors may also be used for high-level protein expression.

Human artificial chromosomes (HACs) may also be emplayed to deliver larger fragments of
DNA than can be contained in and expressed from a plasmid. HACs of about 6 kb to 10 Mb are
constructed and delivered via conventional delivery methods (liposomes, polycationic amino polymers,
or vesicles) for therapeutic purposes. (See, e.g., Harxington, J.J. et al. (1997) Nat. Genet. 15:345-
355)

For long term production of recombinant proteins in mammalian systems, stable expression of
CCPMAM in cell lines is preferred. For example, sequences encoding CCPMAM can be
transformed into cell lines using expression vectors which may contain viral origins of replication
and/or endogenous expression elernents and a selectable marker gene on. the same or on a separate
vector, Following the introduction of the vector, cells may be allowed to grow for about 1 to 2 days in
enriched media before being switched to selective media. The purpose of the selectable marker is to
confer resistance to a selective agent, and its presence allows growth and recovery of cells which
successfully express the introduced sequences. Resistant clones of stably transformed cells may be
propagated using tissue culfure techniques appropriate to the cell type.

Any number of selection systems may be used to recover transformed cell lines. These
include, but are not limited to, the herpes simplex virus thymidine kinase and adenine

phosphoribosyltransferase genes, for use in i and apr cells, respectively. (See, e.g., Wigler, M. et

al, (1977) Cell 11:223-232; Lowy, L. et al. (1980) Cell 22:817-823.) Also, antimetabolite, antibiotic, or

herbicide resistance can be used as the basis for selection. For example, difr confers resistance to
methotrexate; #eo confers resistance to the aminoglycosides neomycin and G-418; and als and pat
confer resistance to chlorsulfuron and phosphinotricin acetyltransferase, respectively. (See, e.g.,
Wigler, M. et al. (1980) Proc. Natl. Acad. Sci. USA 77:3567-3570; Colbere-Garapin, F. et al. (1981)
J. Mol. Biol. 150:1-14.) Additional selectable genes have been described, e.g., trpB and hisD, which
alter cellular requirements for metabolites. (See, e.g., Hartman, S.C. and R.C. Mulligan (1988) Proc.
Natl. Acad. Sci. USA 85:8047-8051.) Visible markers, e.g., anthacyanins, green fluorescent proteins
(GFP; Clontech), § glucuronidase and its substrate 8-ghicuronide, or luciferase and its substrate
Iuciferin may be used. These markers can be used not enly to identify transformants, but also to
quantify the amount of transient or stable protein expression attributable to a specific vector system.
(See, e.g., Rhodes, C.A. (1995) Methods Mol. Biol. 55:121-131.)

Although the presence/absence of marker gene expression suggests that the gene of interest
is also present, the presence and expression of the gene may need to be confirmed. For example, if

the sequence encoding CCPMAM is inserted within a marker gene sequence, transforined cells
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containing sequences encoding CCPMAM can be identified by the absence of marker gene function.
Alternatively, a marker gene can be placed in tandem with a sequence encoding CCPMAM under the
control of a single promoter. Expression of the marker gene in response to induction or selection
usually indicates expression of the tandem gene as well.

In general, host cells that contain the nucleic acid sequence encoding CCPMAM and that
express CCPMAM may be identified by a variety of procedures known to those of skill in the art.
These procedures include, but are not limited to, DNA-DNA or DNA-RNA hybridizations, PCR
amplification, and protein bioassay or immunoassay techniques which inclnde membrane, solution, or
chip based technologies for the detection and/or quantification of nucleic acid or protein sequences.

Immunological methods for detecting and measuring the expression of CCPMAM using either
specific polyclonal or monoclonal antibodies are known in the art. Examples of such techniques
include enzyme-linked immunosorbent assays (ELISAs), radioimmunoassays (RIAs), and
fluorescence activated cell sorting (FACS). A two-site, monoclonal-based immunoassay uiilizing
monaclonal antibodies reactive to two non-interfering epitopes on CCPMAM is preferred, but a
competitive binding assay may be employed. These and other assays are well known in the art. (See,
e.g., Hampton, R. et al. (1990) Serological Methods, a Laboratory Manual, APS Press, St. Panl MN,
Sect. IV; Coligan, J.E. et al. (1997) Current Protocols in Immunology, Greene Pub. Associates and
‘Wiley-Interscience, New York NY; and Pound, J.D. (1998) Immunochemical Protocols, Humana
Press, Totowa NJ.)

A wide variety of labels and conjugation techniques are known by those skilled in the art and

may be used in various nucleic acid and amino acid assays. Means for producing labeled hybridization

or PCR probes for detecting sequences related to polynucleotides encoding CCPMAM include
oligolabeling, nick translation, end-labeling, or PCR amplification using a labeled nucleotide.
Alternatively, the sequences encoding CCPMAM, or any fragments thereof, may be cloned into a
vector for the production of an mRNA probe. Such vectors are known in the art, are commercially

available, and may be used to synthesize RNA probes in vitro by addition of an appropriate RNA

polymerase such as T7, T3, or SP6 and labeled nucleotides. These procedures may be conducted
using a variety of commercially available kits, such as those provided by Amersham Pharmacia
Biotech, Promega (Madison WI), and US Biochemical. Suitable reporter molecules or labels which
may be used for ease of detection include radionuclides, enzymes, fluorescent, chemiluminescent, or
chromogenic agents, as well as substrates, cofactors, inhibitors, magnetic particles, and the like.

Host cells transformed with nucleotide sequences encoding CCPMAM may be cultured under
conditions suitable for the expression and recovery of the protein from cell culture. The protein
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produced by a transformed cell may be secreted or retained intracellularly depending on the sequence
and/or the vector used. As will be understood by those of skill in the art, expression vectors containing
polynucleotides which encode CCPMAM may be designed to contain signal sequences which direct
secretion of CCPMAM through a prokaryotic or eukaryotic cell membrane.

In addition, a host cell strain may be chosen for its ability to modulate expression of the
inserted sequences or to process the expressed protein in the desired fashion. Such modifications of
the polypeptide include, but are not limited to, acetylation, carboxylation, giycosylation, phosphorylation,
]ipidati(on, and acylation. Post-translational processing which cleaves a “prepro” or “pro” form of the
protein may also be used to specify protein targeting, folding, and/or activity. Different host cells
‘which have specific cellular machinery and characteristic mechanisms for post-translational activities
(e.g.. CHO, HeLa, MDCK, HEK293, and WI38) are available from the American Type Culture
Collection (ATCC, Manassas VA) and may be chosen to ensure the correct modification and
processing of the foreign protein.

In anothex embodiment of the invention, natural, modified, or recombinant nucleic acid
sequences encoding CCPMAM may be ligated to a heterologous sequence resulting in translation of a
fusion protein in any of the aforementioned host systems. For example, a chimeric CCPMAM protein
containing a heterologous moiety that can be recognized by a comercially available antibody may
facilitate the screening of peptide libraries for inhibitors of CCPMAM activity. Heterologous protein
and peptide moieties may also facilitate purification. of fusion proteins using commercially available
affinity matrices. Such moieties include, but are not limited to, glutathione S-transferase (GST),
maltose binding protein (MBP), thioredoxin (Trx), calmodulin binding peptide (CBP), 6-His, FLAG, c-
myc, and hemagglutinin (HA). GST, MBP, Tix, CBP, and 6-His enable purification of their cognate
fusion proteins on immobilized glutathione, maltose, phenylarsine oxide, calmodulin, and metal-chelate
resins, respectively, FLAG, c-miyc, and hemagglutinin (HA) enable immunoaffinity purification of
fusion proteins wsing commercially available monoclonal and polyclonal antibodies that specifically
recognize these epitope tags. A fusion protein may also be engineered to contain a proteolytic
cleavage site located between the CCPMAM encoding sequence and the heterologous protein
sequence, so that CCPMAM may be cleaved away from the heterologous moiety following
purification. Methods for fusion protein expression and purification are discussed in Ausubel (1995,
supra, ch. 10). A variety of commercially available kits may also be used to facilitate expression and
purification of fusion proteins.

In a further embodiment of the invention, synthesis of radiolabeled CCPMAM may be
achieved in vitro using the TNT rabbit reticulocyte lysate or wheat germ extract system (Promega).
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These systems couple transcription and translation of protein-coding sequences operably associated
with the T7, T3, or SP6 promoters. Translation takes place in the presence of a radiolabeled amino
acid precursor, for example, **S-methionine.

CCPMAM of the present invention or fragments thereof may be used to screen for
compounds that specifically bind to CCPMAM. At least one and up to a plurality of test compounds
may be screened for specific binding to CCPMAM. Examples of test compounds include antibodies,
oligonucleotides, proteius (e.g., receptors), or small molecules.

In one embodiment, the compound thus identified is closely related to the natural ligand of
CCPMAM, e.g., a ligand or fragment thereof, a natural substrate, a structural or functional mimetic, or
a natural binding partner. (See, e.g., Coligan, J.E. et al. (1991) Current Protocols in Immunology 1(2):
Chapter 5.) Similarly, the compound can be closely related to the natural receptor to which
CCPMAM binds, or to at least a fragment of the receptor, e.g., the ligand binding site. In either case,
the compound can be rationally designed >usiug known technigques. In one embodiment, screening for
these compounds involves producing appropriate cells which express CCPMAM, either as a secreted
protein or on the cell membrane. Preferred cells include cells from mamimals, yeast, Drosophila, or E.
coli. Cells expressing CCPMAM or cell memibrane fractions which contain CCPMAM are then
contacted with a test compound and binding, stimulation, or inhibition of activity of either CCPMAM or
the compound is analyzed.

An assay may simply test binding of a test compound to the palypeptide, wherein binding is
detected by a flnorophore, radioisotope, enzyme conjugate, or other detectable label. For example, the
assay may coraprise the steps of combining at least one test compound with CCPMAM, either in
solution or affixed to a solid support, and detecting the binding of CCPMAM to the compound.
Alternatively, the assay may detect or measure binding of a test compound in the presence of a
labeled competitor. Additionally, the assay may be carried out using cell-free preparations, chemical
libraries, or natural product mixtures, and the test compound(s) may be free in solution or affixed to a
solid support.

CCPMAM of the present invention or fragments thereof may be used to screen for
compounds that modulate the activity of CCPMAM. Such compounds may include agonists,
antagonists, or partial or inverse agonists. In one embodiment, an assay is performed under conditions
permissive for CCPMAM activity, wherein CCPMAM is combined with at least one test compound,
and the activity of CCPMAM in the presence of a test compound is compared with the activity of
CCPMAM in the absence of the test compound. A. change in the activity of CCPMAM in the
presence of the test cornpound is indicative of a compound that modulates the activity of CCPMAM.
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Alternatively, a test compound is combined with an in vitro or cell-free system comprising CCPMAM
under conditions suitable for CCPMAM activity, and the assay is performed. In either of these

assays, a test compound which modulates the activity of CCPMAM may de so indirectly and need not
come in direct contact with the test compound. At least one and up to a plurality of test compounds
may be screened.

In another embodiment, polynucleatides encoding CCPMAM or their mammalian homologs
may be “knocked out” in an animal model system using homologous recombination in embryonic stem
(ES) cells. Such techniques are well known in the art and are useful for the generation of animal
models of human disease. (See, e.g., U.S. Patent Number 5,175,383 and U.S. Patent Numsber
5,767,337.) For example, mouse ES cells, such as the mouse 129/5vJ cell line, are derived from the
early mouse embryo and grown in culture. The ES cells are transformed with a vector containing the
gene of interest disrupted by a marker gene, €.g., the neomycin phosphotransferase gene (neo;
Capecchi, M.R. (1989) Science 244:1288-1292). The vector integrates into the corresponding region
of the host genome by homologous recombination. Alternatively, homologous recombination takes
place using the Cre-loxP system to knockout a gene of interest in a tissue- or developmental stage-
specific manner (Marth, J.D. (1996) Clin. Invest. 97:1999-2002; Wagner, K.U. et al. (1997) Nucleic
Acids Res. 25:4323-4330). Transformed ES cells are identified and microinjected into mouse cell
blastocysts such as those from the C57BL/6 mouse sirain. The blastocysts are surgically transferred
to pseudopregnant dams, and the resulting chimeric progeny are genotyped and bred to produce

heterozygous or homozygous strains. Transgenic animals thus generated may be tested with potential -

therapeutic or toxic agents.

Polynucleotides encoding CCPMAM may also be manipulated in vitro in ES cells derived

from human blastocysts. Human ES cells have the potential to differentiate into at Jeast eight separate
cell lineages including endoderm, mesoderm, and ectodermal cell types. These cell lineages
differentiate into, for example, peural cells, hematopoietic lineages, and cardiomyocytes (Thomson,
J.A. etal. (1998) Science 282:1145-1147).

Polynucleotides encoding CCPMAM can also be used to create “knockin” humanized animals
(pigs) or transgenic animals (mice or rats} to mode) human disease. With knockin technology, a region
of a palynucleotide encoding CCPMAM is injected into animal ES cells, and the injected sequence
integrates into the animal cell genome. Transformed cells are injected into blastulae, and the blastulac
are implanted as described above. Transgenic progeny or inbred lines are studied and treated with
potential pharmaceutical agents to obtain information on treatment of a hunan disease. Alternatively,

a mammal inbred to overexpress CCPMAM, e.g., by secreting CCPMAM in its milk, may also serve
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as a convenient source of that protein (Janne, J. et al. (1998) Biotechnol. Annu. Rev, 4:55-74).
THERAPEUTICS

Chemical and structural similarity, e.g., in the context of sequences and motifs, exists between
regions of CCPMAM and cell cycle proteins and mitosis-associated molecules. In addition, the
expression of CCPMAM is closely associated with brain, lung, and reproductive tumor tissue.
Therefore, CCPMAM appears to play a role in cell proliferative, developmental, and immune
disorders. In the treatment of disorders associated with increased CCPMAM expression or activity, it
is desirable to decrease the expression or activity of CCPMAM. In the treatment of disorders
associated with decreased CCPMAM expression or activity, it is desirable to increase the expression.
or activity of CCPMAM.

Therefore, in one embodiment, CCPMAM or a fragment or derivative thereof may be
administered to a subject to treat or prevent a disorder associated with decreased expression or
activity of CCPMAM. Examples of such disorders ﬁnclude, but are not limited to, a cell proliferative
disorder, such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, cirrhosis, hepatitis, mixed
connective tissue disease (MCTD), myelofibrosis, paroxysmal nocturnal hemoglobinutia, polycythemia

'vera, psoriasis, primary thrombocythemia, and cancers including adenocarcinoma, leukemia,

-lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in particular, cancers of the adrenal

gland, bladder, bone, bone marrow, brain, breast, cervix, gall bladder, ganglia, gastrointestinal tract,
heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid, penis, prostate, salivary glands, skin, -
spleen, testis, thymus, thyroid, and uterus; a developmental disorder, such as actinic keratosis,
arteriosclerosis, atherosclerosis, busitis, cirrhosis, hepatitis, mixed connective tissue disease (MCTD),
myelofibrosis, paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis, primary
thrombocythemia, and cancers including adenocarcinoma, leukemia, lymphoma, melanoma, myeloma,
sarcomna, teratocarcinoma, and, in particular, cancers of the adrenal gland, bladder, bone, bone
marrow, brain, breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung,
muscle, ovary, pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus,
thyroid, and uterus, renal tubular acidosis, anemia, Cushing’s syndrome, achondroplastic dwarfism,
Duchenne and Becker muscular dystrophy, epilepsy, gonadal dysgenesis, WAGR syndrome (Wilms
tumor, aniridia, genitourinary abnormalities, and mental retardation), Smith-Magenis syndrome,
myelodysplastic syndrome, hereditary mucoepithelial dysplasia, hereditary keratodermas, hereditary
neuropathies such as Charcot-Marie-Tooth disease and neurofibromatosis, hypothyroidism,
hydrocephalus, seizure disorders such as Syndenham's chorea and cerebral palsy, spina bifida,

anencephaly, craniorachischisis, congenital glaucoma, cataract, and sensorineural hearing loss; and an
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immune disorder, such as acquired immunodeficiency syndrome (AIDS), Addison’s disease, adult
respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis, anernia, asthma,
atherosclerosis; autoimmune hemolytic anemia, autoimmune thyroiditis, autoimmune
polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED), bronchitis, cholecystitis, contact
dermatitis, Crohn's disease, atopic dermatitis, dermatomyositis, diabetes mellitus, emphysema, episodic
Iymphopenia with lymphocytotoxins, erythroblastosis fetalis, erythema nodosum, atrophic gastritis,
glomerulonephritis, Goodpasture’s syndrome, gout, Graves’ disease, Hashimoto’s thyroiditis,
hypereosinophilia, irritable bowel syndrome, multiple sclerosis, myasthenia gravis, myocardial or
pericardial inflammation, osteoarthritis, osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s
syndrome, theumatoid arthritis, scleroderma, Sjgren’s syndrome, systemic anaphylaxis, systemic
lupus erythematosus, systemic sclerosis, thrombocytopenic purpura, ulcerative colitis, uveitis, Werner
syndrome, complications of cancer, hemodialysis, and extracorporeal circulation, viral, bacterial,
fungal, parasitic, protozoal, and helminthic infections, and trauma.

In another embodiment, a vector capable of expressing CCPMAM or a fragment or derivative
thereof may be administered to a subject to treat or prevent a disorder associated with decreased
expression or activity of CCPMAM including, but not limited to, those described above.

In a further embodiment, a composition comprising a substantially purified CCPMAM in
conjunction with a suitable pharmaceutical carrier may be administered to a subject to treat or prevent
a disorder associated with decreased expression or activity of CCPMAM including, but not limited to,
those provided above.

In still another embodiment, an agonist which modulates the activity of CCPMAM may be
administered to a subject to treat or prevent a disorder associated with decreased expression or
activity of CCPMAM including, but not limited to, those listed above.

In a further embodiment, an antagonist of CCPMAM may be administered to a subject to
ireat or prevent a disorder associated with increased expression or activity of CCPMAM. Examples
of such disorders it.m]ude, but are not limited to, those cell proliferative, developmental, and immune
disorders described above. In one aspect, an antibody which specifically binds CCPMAM may be
used directly as an antagonist or indirectly as a targeting or delivery mechanism for bringing 2
pharmaceutical agent to cells or tissues which express CCPMAM.

In an additional embodiment, a vector expressing the complement of the polynucleotide
encoding CCPMAM may be administered to a subject to treat or prevent a disorder associated with
increased expression or activity of CCPMAM including, but not limited to, those described above.

In other embodiments, any of the proteins, antagonists, antibodies, agonists, complementary
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sequences, or vectors of the invention may be administered in combination with other appropriate
therapeutic agents. Selection of the appropriate agents for use in combination therapy may be made
by ove of ordinary skill in the art, according to conventional pharmaceutical principles. The
combination of therapentic agents may act synergistically to effect the treatment or prevention of the
various disorders described above. Using this approach, one may be able to achieve therapeutic
efficacy with lower dosages of each agent, thus reducing the potential for adverse side effects.

An antagonist of CCPMAM may be produced using methods which are generally known in
the art. In particular, purified CCPMAM may be used to produce antibodies or to screen libraries of
pharmaceutical agents to identify those which specifically bind CCPMAM. Antibodies to CCPMAM
may also be generated using methods that are well known in the art. Such antibodies may include, but.
are not limited to, polyclonal, monoclonal, chimeric, and single chain antibodies, Fab fragments, and
fragments produced by a Fab expression library. Neutralizing antibodies (i.e., those which inhibit
dimer formation) are generally preferred for therapeutic use.

For the production of antibodies, various hosts including goats, rabbits, rats, mice, humans, and
others may be immunized by injection with CCPMAM or with any fragment or oligopepiide thereof
which has immunogenic properties. Depending on the host species, various adjuvants may be used to
increase immunological response. Such adjuvants inchude, but are not limited to, Freund’s, mineral gels
such as aluminum hydroxide, and surface active substances such as lysolecithin, pluronic polyols,
polyanions, peptides, oil emulsions, KLH, and dinitrophenol. Among adjuvants used in humans, BCG
(bacilli Calmette-Guerin) and Corynebacterium parvum are especially preferable.

It is preferred that the oligopeptides, peptides, or fragments used to induce antibodies to
CCPMAM have an amino acid sequence consisting of at Jeast about 5 amino acids, and generally will
consist of at least about 10 amino acids. It is also preferable that these oligopeptides, peptides, or
fragments are identical to a portion of the amino acid sequence of the natural protein. Short siretches
of CCPMAM amino acids may be fused with those of another protein, such as KLH, and antibodies
to the chimeric molecule may be produced.

Monoclonal antibodies to CCPMAM may be prepared using any technique which provides for
the production of antibody melecules by continuous cell lines in culture. These include, but are not
limited to, the hybridoma technique, the human B-cell hybridoma technique, and the EBV-hybridona.
technique. (See, e.g., Kohler, G. et al. (1975) Nature 256:495-497; Kozbor, D. et al. (1985) J.
Immunol. Methods 81:31-42; Cote, R.J. et al. (1983) Proc. Natl. Acad. Sci. USA 80:2026-2030; and
Cole, S.P. et al. (1984) Mol. Cell Biol. 62:109-120.) B

In addition, techniques developed for the production of “chimeric antibodies,” such as the
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splicing of monse antibody genes to human antibody genes to obtain a molecule with appropriate
antigen specificity and biological activity, can be used. (See, e.g., Morrison, S.L. et al. (1984) Proc.
Natl. Acad. Sci. USA 81:6851-6855; Neuberger, M.S. et al. (1984) Nature 312:604-608; and Takeda,
S. et al. (1985) Nature 314:452-454.) Alternatively, techniques described for the production of single
chain antibodies may be adapted, using methods known in the art, to produce CCPMAM-specific
single chain antibodies. Antibodies with related specificity, but of distinct idiotypic composition, may
be generated by chain shuffling from random combinatorial immunoglobulin libraries. (See, e.g.,
Burton, D.R. (1991) Proc. Natl. Acad. Sci. USA 88:10134-10137.)

Antibodies may also be produced by inducing in vivo production in the lymphocyte population
or by screening imrnunoglobulin libraries or panels of highly specific binding reagents as disclosed in
the literature. (See, e.g., Orlandi, R. et al (1989) Proc. Natl. Acad. Sci. USA 86:3833-3837; Winter,
G. et al. (1991) Nature 349:293-299.)

Antibody fragments which contain specific binding sites for CCPMAM may also be
generated. For example, such fragments include, but are not limited to, F(ab’), fragments produced
by pepsin digestion of the antibody malecule and Fab fragments generated by reducing the disulfide
bridges of the F(ab’)2 fragments. Alternatively, Fab expression libraries may be constructed to allow
rapid and easy identification of monoclonal Fab fragments with the desired specificity. (See, e.g.,
Huse, W.D. et al. (1989) Science 246:1275-1281.)

Various immunoassays may be used for screening to identify antibodies having the desired
specificity. Numerous protocols for competitive binding or immunoradiometric assays using either
polyclonal or monoclonal antibodies with established specificities are well known in the art. Such
immunoassays typically involve the measurement of complex formation between CCPMAM and its
specific antibody. A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive
to two non-interfering CCPMAM epitopes is generally used, but a competitive binding assay may also
be employed (Pound, supra).

Various methods such as Scatchard analysis in conjunction with radiojimmunoassay techniques
may be used to assess the affinity of antibodies for CCPMAM. Affinity is expressed as an
association constant, K, which is defined as the molar concentration of CCPMAM-antibody complex
divided by the molar concentrations of free antigen and free antibody under equilibrium conditions.
The K, determined for a preparation of polyclonal antibodies, which are heterogeneous in their
affinities for multiple CCPMAM epitopes, represents the average affinity, or avidity, of the antibodies
for CCPMAM. The K, determined for a preparation of monoclonal antibodies, which are
monospecific for a particular CCPMAM epitope, represents a true measure of affinity. High-affinity

42



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

30

(123) JP 2004-516816 A 2004.6.10

WO 02/08255 PCT/US01/22805

antibody preparations with K, ranging from about 10° to 10** L/mole are preferred for use in
immunoassays in which the CCPMAM-antibody complex must withstand rigorous manipulations.
Low-affinity antibody preparations with K, ranging from about 10° to 107 L/mole are preferred for use
in immunopurification and similar procedures which ultimately require dissociation of CCPMAM,
preferably in active form, from the antibody (Catty, D. (1988) Antibodies, Volume I: A Practical
Approach, IRL Press, Washington DC; Liddell, I.E. and A. Cryer (1991) A Practical Guide to
Monoclonat Antibodies, John Wiley & Sons, New York NY).

The titer and avidity of polyclonal antibody preparations may be further evaluated to determine
the quality and suitability of such preparations for certain downstream applications. For example, a
polyclonal antibody preparation containing at least 1-2 mg specific antibody/ml, preferably 5-10 mg
specific antibody/ml, is generally employed in procedures requiring precipitation of CCPMAM-
antibody complexes. Procedures for evaluating antibody specificity, titer, and avidity, and guidelines
for antibody quality and usage in various applications, are generally available. (See, e.g., Catty, supra,
and Coligan et al. supra.)

In another embodiment of the invention, the polynucleotides encoding CCPMAM, or any
fragment or complement thereof, may be used for therapeutic purposes. In one aspect, modifications
of gene expression can be achieved by designing complementary sequences or antisense molecules
(DNA, RNA, PNA, or modified oligonucleotides) to. the coding or regulatory regions of the gene
encoding CCPMAM. Such technology is well known. in the ari, and antisense oligonucleotides or
larger fragments can be designed from various locations along the coding or control regions of
sequences encoding CCPMAM. (See, e.g., Agrawal, S., ed. (1996) Antisense Therapeutics, Humana
Press Inc., Totawa NI.)

In therapeutic use, any gene delivery system suitable for introduction of the antisense
sequences into appropriate target cells can be used. Antisense sequences can be delivered
intracellularly in the form of an expression plasmid which, upon transcription, produces a sequence
complementary to at least a portion of the cellular sequence encoding the target protein. (See, e.g.,
Slater, J.E. et al. (1998) J. Allergy Clin. Immunol. 102(3):469-475; and Scanlon, K.J. et al. (1995)
9(13):1288-1296.) Antisense sequences can also be introduced intracellularly through the use of viral
vectors, such as retrovirus and adeno-associated virus vectors. (See, e.g., Miller, A.D. (1990) Blood
76:271; Ausubel, supra; Uckert, W. and W. Walther (1994) Pharmacol. Ther. 63(3):323-347.) Other
gene delivery mechanisms include liposome-derived systems, artificial viral envelopes, and otber
systems known in the art. (See, e.g., Rossi, I.J. (1995) Br. Med. Bull. 51¢1):217-225; Boado, R.J. et
al. (1998) J. Pharm. Sci. 87(11):1308-1315; and Morzis, M.C. et al. (1997) Nucleic Acids Res.
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25(14):2730-2736.)

In another embodiment of the invention, polynucleotides encoding CCPMAM may be used for
somatic or germline gene therapy. Gene therapy may be performed to (i) correct a genetic deficiency
(e.g.. in the cases of severe combined immunodeficiency (SCID)-X1 disease characterized by X-
linked inheritance (Cavazzana-Calvo, M. et al. (2000) Science 288:669-672), severe combined
immunodeficiency syndrome associated with an inherited adenosine deaminase (ADA) deficiency
(Blaese, R.M. et al. (1995) Science 270:475-480; Bordignon, C. et al. (1995) Science 270:470-475),
cystic fibrosis (Zabner, J. et al. (1993) Cell 75:207-216; Crystal, R.G. et al. (1995) Hum. Gene
Therapy 6:643-666; Crystal, R.G. et al. (1995) Hum. Gene Therapy 6:667-703), thalassamias, familial
hypercholesterolemia, and hemophilia resulting from Factor VII or Factor IX deficiencies (Crystal,
R.G. (1995) Science 270:404-410; Verma, LM. and N. Somia (1997) Nature 389:239-242)), (i)

express a conditionally lethal gene produet (e.g., in the case of cancers which result from unregulated

cell proliferation), or (iif) express a protein which affords protection against intraceliular parasites (e.g.,

against human retroviruses, such as human immunodeficiency virus (HIV) (Baltimore, D. (1988)
Nature 335:395-396; Poeschia, E. et al. (1996) Proc. Natl. Acad. Sci. USA. 93:11395-11399),

- hepatitis B or C virus (HBV, HCV); fungal parasites, such as Candida albicans and Paracoccidipides

brasiliensis; and protozoan parasites such as Plasmodium falciparam and Trypanosoma cruzi). In the
case where a genetic deficiency in CCPMAM expression or regulation causes disease, the expression
of CCPMAM from an appropriate population of fransduced cells may alleviate the clinical
manifestations caused by the genetic deficiency.

In a further embodiment of the invention, diseases or disorders caused by deficiencies in
CCPMAM are treated by constructing mammalian expression vectors encoding CCPMAM and
introducing these vectors by mechanical means into CCPMAM-deficient cells. Mechanical transfer

technologies for use with. cells in vivo or ex vitro include (i) direct DNA microinjection into individual

cells, (i) ballistic gold particle delivery, (iii) liposome-mediated transfection, (iv) receptor-mediated
gene transfer, and (v) the use of DNA transposans (Morgan, R.A. and W.F. Anderson (1993) Annu.
Rev. Biochem. 62:191-217; Ivics, Z. (1997) Cell 91:501-510; Boulay, J-L. and H. Récipon (1998)
Curr. Opin. Biotechnol. 9:445-450).

Expression vectors that may be effective for the expression of CCPMAM include, but are not
limited to, the PCDNA 3.1, EPITAG, PRCCMV2, PREP, PVAX, PCR2-TOPOTA vectors
(Invitrogen, Carlsbad CA), PCMV-SCRIPT, PCMV-TAG, PEGSH/PERYV (Stratagene, La Jolla CA),
and PTET-OFF, PTET-ON, PTRE2, PTRE2-LUC, PTK-HYG (Clontech, Palo Alto CA).

CCPMAM may be expressed using (i) a constitutively active promoter, (e.g., from cytomegalovirus
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(CMV), Rous sarcoma viras (RSV), SV40 virus, thymidine kinase (TK), or p-actin genes), (ii) an
inducible promoter (e.g., the tetracycline-regulated promoter (Gossen, M. and H. Bujard (1992) Proc.
Natl. Acad. Sci. USA 89:5547-5551; Gossen, M. et al. (1995) Science 268:1766-1769; Rossi, F.M.V.
and H.M. Blau (1998) Clm Opin. Biotechnol. 9:451-456), commescially available in the T-REX
plasmid (Tnvitrogen)); the ecdysone-inducible promoter (available in the plasmids PVGRXR and
PIND; Invitrogen); the FK506/rapamycin inducible promoter; or the RU486/mifepristone inducible
promoter (Rossi, F.M.V. and Blau, HM. supra)), or (iii) a tissue-specific promoter or the native
promoter of the endogenous gene encoding CCPMAM from a normal individual.

Commercially available liposome transformation kits {e.g., the PERFECT LIPID
TRANSFECTION KIT, available from Invitrogen) allow one with ordinary skill in the art to deliver
polynucleatides to target cells in culture and require minimal effort to optimize experimental
parameters. In the alternative, transformation is performed using the calcium phosphate method
(Graham, F.L. and A.J. Eb (1973) Virology 52:456-467), or by electroporation (Neumaun, E. et al.
(1982) EMBO J. 1:841-845). The introduction of DNA to primary cells requires modification. of these
standardized mammalian transfection protocols.

In another embodiment of the invention, diseases or disorders caused by genetic defects with
respect to CCPMAM expression are treated by constructing a retrovirus vector consisting of (i) the
polynucleotide encoding CCPMAM under the control of an independent promoter or the retrovirus
long terminal repeat (LTR) promoter, (ii) appropriate RNA packaging signals, and (iii) a Rev-
responsive element (RRE) along with additional retrovirus cis-acting RNA sequences and coding
sequences required for efficient vector propagation. Retrovirus vectors (e.g., PFB and PFBNEO) are
commercially available (Stratagene) and are based on published data (Riviere, L et al. (1995) Proc.
Natl. Acad. Sci. USA 92:6733-6737), incorporated by reference herein. The vector is propagated in
an appropriate vector producing cell ling (VPCL) that expresses an envelope gene with a tropism for
receptors on the target cells or a promiscuous envelope pratein such as VS8Vg (Armentano, D. ef al.
(1987) . ViroL 61:1647-1650; Bender, M.A. et al. (1987) J. Virol. 61:1639-1646; Adam, M.A. and
A.D. Miller (1988) J. Virol. 62:3802-3806; Dull, T. et al. (1998) J. Virol. 72:8463-8471; Zufferey, R. et
al. (1998) J. Virol. 72:9873-9880). U.S. Patent Nurnber 5,910,434 to Rigg (“Method for obtaining
retrovirus packaging cell lines producing high transducing efficiency retroviral supematmi") discloses
amethod for obtaining retrovirus packaging cell lines and is hereby incorporated by reference.
Propagation of retrovirus vectors, transduction of a population of cells (e.g., CD4* T-cells), and the

return of transduced cells to a patient are procedures well known to persons skilled in the art of gene
therapy and have been well documented (Ranga, U. et al. (1997) 1. Virol. 71:7020-7029; Bauer, G. et
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al. (1997) Blood 89:2259-2267; Bonyhadi, M.L. (1997) J. Virol. 71:4707-4716; Ranga, U. et al. (1 998)
Proc. NatL Acad. Sci. USA 95:1201-1206; Su, L. (1997) Blood 89:2283-2290).

In the alternative, an adenovirus-based gene therapy delivery system is used to deliver
polynucleotides encoding CCPMAM to cells which have one or more genetic abnormalities with
respect to the expression of CCPMAM. The construction and packaging of adenovirus-based vectors
are well known to those with ordinary skill in the art. Replication defective adenovirus vectors have
proven to be versatile for importing genes encoding immunoregulatory proteins into intact slets in the
pancreas (Csete, M.E. et al, (1995) Transplantation 27:263-268). Potentially useful adenoviral vectors
are described in U.S. Patent Number 5,707,618 to Armentano ("Adenovirus vectors for gene
therapy"), hereby incorporated by reference. For adenoviral vectors, see also Antinozzi, P.A. et al.
(1999) Anmu. Rev. Nutr. 19:511-544 and Verra, IM. and N. Somia (1997) Nature 18:389:239-242,
both incorporated by reference herein,

In another alternative, a herpes-based, gene therapy delivery system is used to deliver
polynucleotides encoding CCPMAM to target cells which have one or more genetic abnormalities with
respect to the expression of CCPMAM. The use of herpes simplex virus (HSV)-based vectors may
be especially valuable for introducing CCPMAM to cells of the central nervous system, for which
HSV'has a tropism. The construction and packaging of herpes-based vectors are well known to those -
with ordinary skill in the art. A, replication-competent herpes stmplex virus (HSV) type 1-based vector :
has been used to deliver a reporter gene to the eyes of primates (Liu, X. et al. (1999) Exp. Eye Res.
169:385-395). The construction of a HSV-1 virus vector has also been disclosed in detail in U.S.
Patent Number 5,804,413 to Delaca ("Herpes simplex viros strains for gene transfer"), which is
hereby incorporated by reference. U.S. Patent Number 5,804,413 teaches the use of recombinant
HSV d92 which consists of a genome containing at Jeast one exogenous gene to be transferred to a
cell under the control of the appropriate promoter for purposes including human gene thetapy. Also
taught by this patent are the construction and use of recombinant HSV strains deleted for ICP4,

ICP27 and ICP22. For HSV vectors, see also Goins, W.F. et al. (1999) J. Virol. 73:519-532 and Xu,
H. et al (1994) Dev. Biol. 163:152-161, hereby incorporated by reference. The manipulation of
cloned herpesvirus sequences, the generation of recombinant virus following the transfection of
multiple plasmids containing different segments of the large herpesvirus genomes, the growth and
propagation of herpesvirus, and the infection of cells with herpesvirus are techniques well known to
those of ordinary skill in the art.

In another alternative, an alphavirus (positive, single-stranded RNA virus) vector is used to

deliver polynucleotides encoding CCPMAM to target cells. The biology of the prototypic alphavirus,
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Semliki Forest Viras (SFV), has been studied extensively and gene transfer vectors have been based
on the SFV genome (Garoff, H. and K.-J. Li (1998) Curr. Opin, Biotechnol. 9:464-469). During
alphavirus RNA replication, a subgenomic RNA is generated that normally encodes the viral capsid
proteins. This subgenomic RNA replicates to higher levels than the full length genomic RNA,
resulting in the overproduction of capsid proteins relative to the viral proteins with enzymatic activity
(e.g., protease and polymerase). Similarly, inserting the coding sequence for CCPMAM into the
alphaviras genome in place of the capsid-coding region results in the production of a large number of
CCPMAM-coding RNAs and the synthesis of high levels of CCPMAM in vector transduced cells.
‘While alphavirus infection is typically associated with cell lysis within a few days, the ability to
establish a persistent infection in hamster normal kidney cells (BHK-21) with a variant of Sindbis virus
(SIN) indicates that the Iytic replication of alphaviruses can be altered to suit the needs of the gene
therapy application (Dryga, S.A. et al. (1997) Virology 228:74-83). The wide host range of
alphaviruses will allow the introduction of CCPMAM into a variety of cell types. The specific
transduction of a subset of cells in a population may require the sorting of cells prior to transduction.
The metbods of manipulating infectious cDNA clones of alphaviruses, performing alphavirus cDNA
and RNA transfections, and performing alphavirus infections, are well known to those with ordinary
skill in the art.

Oligonucieotides derived from the transcription initiation site, e.g., between about positions -10
and +10 from the start site, may also be employed to inhibit gene expression. Similarly, inhibition can.
be achieved using triple helix base-pairing methodology. Triple helix pairing is useful because it causes
inhibition of the ability of the double helix to open sufficiently for the binding of polymerases,
transcription factors, or regulatory molecules. Recent therapeutic advances using triplex DNA have
been described in the literature. (See, e.g., Gee, I.E. et al. (1994) in Huber, B.E. and B.L Carr,
Molecular and Immunologic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177.) A
complementary sequence or antisense molecule may also be designed to block translation of mRNA
by preventing the transcript from binding to ribosomes.

Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific cleavage of
RNA. The mechanism of ribozyme action involves sequence-specific hybridization of the ribozyme
molecule to complementary target RNA, followed by endonucleolytic cleavage. For example,
engineered hammerhead motif ribozyme molecules may specifically and efficiently catalyze
endonucleolytic cleavage of sequences encoding CCPMAM.

Specific ribozyme cleavage sites within any potential RNA target are initially identified by

scanning the target molecule for ribozyme cleavage sites, including the following sequences: GUA,
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GUU, and GUC. Once identified, short RNA sequences of between 15 and 20 ribonucleotides,
corresponding to the region of the target gene containing the cleavage site, may be evaluated for
secondary structural features which may render the oligonucleotide inoperable. The suitability of
candidate targets may also be evaluated by testing accessibility to hybridization with complementary
oligonucleotides using ribonuclease protection assays.

Complementary ribonucleic acid molecules and ribozymes of the invention may be prepared
by any method known in the art for the synthesis of nucleic acid molecules. These include techniques
for chemically synthesizing oligonucleotides such as solid phase phosphoramidite chemical synthesis.
Alternatively, RNA molecules may be generated by in vitrg and in vivo transcription of DNA.

sequences encoding CCPMAM. Such DNA sequences may be incorporated into a wide variety of
vectors with suitable RNA polymerase promoters such as T7 or SP6. Alfernatively, these cDNA
constructs that synthesize complementary RNA, constitutively or inducibly, can be introduced into cell
lines, cells, or tissues. .

RNA molecules may be modified to increase intracellular stability and half-life. Possible
modifications include, but are not Jimited to, the addition of flanking sequences at the 5’ and/or 3’ ends
of the molecule, or the use of phosphorothioate or 2° O-methyl rather than phosphodiesterase linkages
within the backbone of the molecule. This concept is inherent in the production of PNAs and can be
extended in all of these molecules by the inclusion of nontraditional bases such as inosine, queosine,
and wybutosine, as well as acetyl-, methyl-, thio-, and similarly modified forms of adenine, cytidine,
guanine, thymine, and uridine which are not as easily recognized by endogenous endonucleases.

An additional embodiment of the jnvention encompasses 2 method for screening for a
compound which is effective in altering expression of a polynucleotide encoding CCPMAM.
Compounds which may be effective in altering expression of a specific polynucleotide may include, but
are not lirsited to, oligonucleotides, antisense oligonucleotides, triple helix-forming oligonucleotides,
transcription factors and other polypeptide transcriptional regulators, and non-macromolecular
chemical entities which are capable of interacting with specific polynucleotide sequences. Effective
compounds may alter polynucleotide expression by acting as either inhibitors or promoters of
polynucleotide expression. Thus, in the treatment of disorders associated with increased CCPMAM
expression or activity, a compound which specificaily inhibits expression of the polynucleotide
encoding CCPMAM may be therapeutically useful, and in the treatment of disorders associated with
decreased CCPMAM expression or activity, a compound which specifically promotes expression of
the polynucleotide encoding CCPMAM may be therapeutically useful,

At least one, and up to a plurality, of test compounds may be screened for effectiveness in
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altering expression of a specific palynucleotide. A test compound may be obtained by any method
commonly known in the art, including chemical modification of 4 compound known to be éffective in
altering polynucleotide expression; selection from an existing, commercially-available or proprietary
library of naturally-occurring or non-natural chemical compounds; rational design of a compound
based on chemical and/or structural properties of the target polynucleotide; and selection from a
library of chemical compounds created combinatorially or randomly. A sample comprising a
polynucleotide encoding CCPMAM is exposed 1o at least one test compound thus obtained. The

sample may comprise, for example, an intact or permeabilized cell, or an in vitro cell-free or

reconstituted biochemical system. Alterations in the expression of a polynucleotide encoding
CCPMAM are assayed by any method commonly known in the art. Typically, the expression of a
specific nucleotide is detected by hybridization with a probe having a nucleotide sequence
complementary to the sequence of the polynucleotide encoding CCPMAM. The amount of
hybridization may be quantified, thus forming the basis for a comparison of the expression of the
polymucleotide both with and without exposure to one or more test compounds. Detection of a change
in the expression of a polynucleotide exposed to a test compound indicates that the fest compound is
effective in altering the expression of the polynucleotide. A screen for a compound effective in
altering expression of a specific polynucleotide can be carried out, for example, using a
Schizosaccharomyces pombe gene expression system. (Atkins, D. et al. (1999) U.S. Patent No.
5,932,435; Arndt, G M. et al. (2000) Nucleic Acids Res. 28:E15) or a human cell line such as HeLa
cell (Clarke, M.L. et al. (2000) Biochem. Biophys. Res. Comumun. 268:8-13). A particular
embodiment of the preéent invention involves screening a combibatorial library of oligonucleotides
(such as deoxyribonucleotides, ribonucleotides, peptide nucleic acids, and modified oligonucleotides)
for antisense activity against a specific polynucleotide sequence (Bruice, T.W. et al. (1997) U.S.
Patent No. 5,686,242; Bruice, T.W. et al. (2000) U.S. Patent No. 6,022,691).

Many methods for introducing vectors into cells or tissues are available and equally suitable

for use in viva, in vitro, and ex vivo. For ex vivo therapy, vectors may be introduced into stem cells

taken from the patient and clonally propagated for autologous transplant back into that same patient.
Delivery by transfection, by liposome injections, or by pelycationic amino polymers may be achieved
using methods which are well known in the art. (See, e.g., Goldman, C.K. et al. (1997) Nat.
Biotechnol. 15:462-466.) ’

Any of the therapeutic methods described above may be applied to any subject in need of
such therapy, including, for example, mammals such as humans, dogs, cats, cows, hotses, rabbits, and

monkeys.
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An additional embodiment of the invention relates to the administration of 2 composition which
generally comprises an active ingredient formulated with a pharmaceutically acceptable excipient,
Excipients may include, for example, sugars, starches, celluloses, gums, and proteins. Various
formulations are commonly known and are thoroughly discussed in the latest edition of Remington’s
Pharmaceutical Sciences (Maack Publishing, Baston PA). Such compositions may consist of
CCPMAM, antibodies to CCPMAM, and mimetics, agonists, antagonists, or inhibitors of CCPMAM.

The compositions utilized in this invention may be administered by any number of routes
including, but not lirsited to, oral, intravenous, intramuscular, intra-arterial, intramedullary, intrathecal,
intraventricular, pulmonary, transdermal, subcutaneous, intraperitoneal, intranasal, enteral, topical,
sublingual, or rectal means.

Compositions for pulmonary administration may be prepared in liquid or dry powder form.
These compositions are generally aerosolized immediately prior to inhalation by the patient. In the
case of small molecules (e.g. traditional low molecular weight organic drugs), aerosol delivery of fast-
acting formulations is well-known in the art. In the case of macromolecules (e.g. larger peptides and
proteins), recent developments in the field of pulmonary delivery via the alveolar region of the lung
have enabled the practical delivery of drugs such as insulin to blood circulation (see, e.g., Patton, J.S.
et al,, U.S. Patent No. 5,997,848). Pulmonary delivery has the advantage of administration without
needle injection, and obviates the need for potentially toxic penetration enhancers.

Compositions suitable for use in the invention include compositions wherein the active
ingredients are contained in an effective amount to achieve the intended purpose. The determination
of an effective dose is well within the capability of those skilled in the art.

Specialized forms of compositions may be prepared for direct intracellular delivery of
macromolecules comprising CCPMAM or fragments thereof. For example, liposome preparations
containing a cell-impermeable macromolecule may promote cell fusion and intracellular delivery of the
macromolecule. Alternatively, CCPMAM or a fragment thereof may be joined to a short cationic N-
terminal portion from the HIV Tat-1 protein. Fusion proteins thus generated have been found to
transduce into the cells of all tissues, including the brain, in a mouse model system (Schwaize, SR. et
al. (1999) Science 285:1569-1572).

For any compound, the therapeutically effective dose can be estimated initially either in cell
culture assays, .g., of neoplastic cells, or in animal models such as mice, rats, rabbits, dogs, monkeys,
or pigs. An animal model may also be used to dstermine the appropriate concentration range and
route of administration. Such information can then be used to determine useful doses and routes for

administration in humans.
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A therapeutically effective dose refers to that amount of active ingredient, for example
CCPMAM or fragments thereof, antibodies of CCPMAM, and agonists, antaganists or inhibitors of
CCPMAM, which ameliorates the symptoms or condition. Therapeutic efficacy and toxicity may be
determined by standard pharmaceutical procedures in cell cultures or with experimental animals, such
as by calculating the EDj, (the dose therapeutically effective in 50% of the population) or LDy, (the
dose lethal to 50% of the pop\ilaﬁon) statistics. The dose ratio of foxic to therapeutic effects is the
therapeutic index, which can be expressed as the LDsy/EDs, ratio. Compositions which exhibit large
ﬂmerapeuﬁé indices are preferred. The data obtained from cell culture assays and animal studies are
used to formulate a range of dosage for human use. The dosage contained in such compositions is
preferably within a range of circulating concentrations that includes the EDSD with little or no toxicity.
The dosage varies within this range depending upon the dosage form employed, the sensitivity of the
patient, and the route of administration.

The exact dosage will be determined by the practitioner, in light of factors related to the
subject requiring treatment. Dosage and administration are adjusted to provide sufficient levels of the
active moiety or to maintain the desired effect. Factors which may be taken into account include the
severity of the disease state, the general health of the subject, the age, weight, and gender of the
subject, time and frequency of administration, drug combination(s), reaction sensitivities, and response
1o therapy. Long-acting compositions may be administered every 3 to 4 days, every week, or
biweekly depending on the half-life and clearance rate of the particular formulation.

Normal dosage amounts may vary from about 0.1 ug to 100,000 ug, up to a total dose of
about 1 gram, depending upon the route of administration. Guidance as to particular dosages and
methods of delivery is provided in the literature and generally available to practitioners in the art.
Those skilled in the art will employ different formulations for nucleotides than for proteins or their
inhibitors. Similarly, delivery of polynucleotides or polypeptides will be specific to particular cells,
conditions, locations, etc. -

DIAGNOSTICS

In another embodiment, antibodies which specifically bind CCPMAM may be used for the
diagnosis of disorders characterized by expression of CCPMAM, or in assays to monitor patients
being treated with CCPMAM or agonists, antagonists, or inhibitors of CCPMAM. Antibodies useful
for diagnostic purposes may be prepared in the same manner as described above for therapeutics.
Diagnostic assays for CCPMAM inchude methods which utilize the antibody and a label to detect
CCPMAM in human body fluids or in extracts of cells or tissues, The antibodies may be used with or
without modification, and may be labeled by covalent or non-covalent attachment of a reporter -
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molecule. A wide variety of reporter molecules, several of which are described above, are known in
the art and may be used.

A variety of protocols for measuting CCPMAM, including ELISAs, RIAs, and FACS, are
known in the art and provide a basis for diagnosing altered or abnormal levels of CCPMAM
expression. Normal or standard values for CCPMAM expression are established by combining body
fluids or cell extracts taken from normal mammalian subjects, for example, human subjects, with
antibodies to CCPMAM under conditions suitable for complex formation. The amount of standard
complex formation may be quantitated by various inethods, such as photometric means. Quantities of
CCPMAM expressed in subject, control, and disease samples from biopsied tissues are compared
with the standard values. Deviation between standard and subject values establishes the parameters
for diagnosing disease.

" Inanother embodiment of the invention, the polynucleotides encoding CCPMAM may be used
for diagnostic purposes. The palynucleotides which may be used include oligonucleotide sequences,
complementary RNA and DNA molecules, and PNAs, The polynucleotides may be used to detect
and quantify gene expression in biopsied tissues in which expression of CCPMAM may be correlated
with disease. The diagnostic assay may be used to determine absence, presence, and excess
expression of CCPMAM, and té monitor regulation of CCPMAM levels during therapentic
intervention. ’

In one aspect, hybridization with PCR probes which are capable of detecting polynucleotide
sequences, including genomic sequences, encoding CCPMAM or closely related molecules may be
used 10 identify nucleic acid sequences which encode CCPMAM. The specificity of the probe,
whether it is made from a highly specific region, e.g., the 5° regulatory region, or from a less specific
1egion, e.g., a conserved motif, and the stringency of the hybridization or amplification will determine
whether the probe identifies only naturally oceurring sequences encoding CCPMAM, allelic variants,
or rejated sequences. .

Probes may also be used for the detection of related sequences, and may have at least 50%
sequence identity to any of the CCPMAM encoding sequences. The hybridization probes of the
subject invention may be DNA or RNA and may be derived from the sequence of SEQ ID NO:4-6 or
from genomic sequences including promoters, enhancers, and introns of the CCPMAM gene.

Means for producing specific hybridization probes for DNAs encoding CCPMAM include the
cloning of polynucleotide sequences encoding CCPMAM or CCPMAM derivatives into vectors for
the production of mRNA probes. Such vectors are known in the art, ate commercially available, and

may be used to synthesize RNA probes in vitro by means of the addition of the appropriate RNA
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polymerases and the appropriate labeled nucleotides. Hybridization probes may be labeled by a
variety of reporier groups, for example, by radionuclides such as **P or *S, or by enzymatic labels,
such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the like.
Polynucleotide sequences encoding CCPMAM may be used for the diagnosis of disorders
associated with expression of CCPMAM. Examples of such disorders include, but are not limited to,
a cell proliferative disorder, such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis,
cirrhosis, hepatitis, mixed connective tissue disease (MCTD), myelofibrosis, paroxysmal nocturnal
hemoglobinuria, polycythemia vera, psoriasis, primary thrombocythemia, and cancers including
adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in
particuolar, cancers of the adrenal gland, bladder, bone, bone marrow, brain, breast, cetvix, gall bladder,
ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid, penis,
prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus; a developmental disorder,
such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, cirrhosis, hepatitis, mixed connective
tissue disease (MCTD), myelofibrosis, paroxysmal nocturnal hemoglobinuria, polycythemia vera,
psoriasis, primary thrombocythemia, and cancers including adenocarcinoma, leukemia, lymphoma,
melanoma, myeloma, sarcoma, teratocarcinoma, and, in particular, cancers of the adrenal gland,

bladder, bone, bone marrow, brain, breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart,

-kidney, liver, lung, muscle, ovary, pancreas, paratbyroid, penis, prostate, salivary glands, skin, spleen,

testis, thymus, thyroid, and uterus, renal tubular acidosis, anemia, Cushing’s syndrome, achondroplastic
dwarfism, Duchenne and Becker muscular dystrophy, epilepsy, gonadal dysgenesis, WAGR syndrome
(Wilms’ tumor, aniridia, genitourinary abnormalities, and mental retardation), Smith-Magenis syndrome,
myelodysplastic syndrome, hereditary mucoepithelial dysplasia, hereditary keratodermas, hereditary
neuropathies such as Charcot-Marie-Tooth disease and neurofibromatosis, hypothyroidism,
hydrocephalus, seiznre disorders such as Syndenham’s chorea and cerebral palsy, spina bifida,
anencephaly, craniorachischisis, congenital glancoma, cataract, and sensorineural hearing loss; and an
immune disorder, such as acquired immunodeficiency syndrome (AIDS), Addison’s disease, adult
respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis, anemia, a.sthma,
atherosclerosis, avtoimmune hemolytic anemia, autoimmune thyroiditis, autoimmune
polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED), bronchitis, cholecystitis, contact
dermatitis, Crohn's disease, atopic dermatitis, dermatomyositis, diabetes mellitus, emphysema, episodic
Iymphopenia with lyrhphocytotoxinst erythroblastosis fetalis, erythema nodosum, atrophic gastritis,
glomerulonephritis, Goodpasture’s syndrome, gout, Graves” disease, Hashimoto's thyroiditis,
hypereosinophilia, irritable bowel syndrome, multiple sclerosis, myasthenia gravis, myocardial or
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pericardial inflanmation, osteoarthritis, osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s
syndrome, theumatoid arthritis, scleroderma, Sjsgren’s syndrome, systemic anaphylaxis, systemic
lupus erythematosus, systemic sclerosis, thrombocytopenic purpura, ulcerative colitis, uveitis, Werner

, syndrome, complications of cancer, hemodialysis, and extracorporeal circulation, viral, bacterial,
fungal, parasitic, protozoal, and helminthic infections, and trauma. The polynucleotide sequences
encoding CCPMAM may be used in Southern or northern analysis, dot blot, or other membrane-based
technologies; in PCR technologies; in dipstick, pin, and multiformat ELISA-like assays; and in
microarrays utilizing fluids or tissues from patients to detect altered CCPMAM expression. Such
qualitative or quantitative methods are well known in the art.

In a particular aspect, the nucleotide sequences encoding CCPMAM may be useful in assays
that detect the presence of associated disorders, particularly those mentioned above. The mucleotide
sequences encoding CCPMAM may be labeled by standard methods and added to a fluid or tissue
sample from a patient under conditions suitable for the formation of hybridization complexss. After a
suitable incubation period, the sample is washed and the signal is quantified and compared with a
standard value. If the amount of signal in the patient sample is significantly altered in comparison to a
control sample then the presence of altered Jevels of nucleotide sequences encoding CCPMAM in the
sample indicates the presence of the associated disorder. Such assays may also be used to evaluate
the efficacy of a particular therapeutic treatment regimen in animal studies, in clinical trials, or to
monitor the treatment of an individual patient.

In order to provide a basis for the diagnosis of a disorder associated with expression of
CCPMAM, a normal or standard profile for expression is established. This may be accomplished by
combining body fluids or cell extracts taken from normal subjects, either animal or human, with a
sequence, ot a fragment thereof, encoding CCPMAM, under canditions suitable for hybridization or
amplification. Standard hybridization may be quantified by comparing the values obtained from normal
subjects with values from an experiment in which a known amount of a substantially purified
polynucleotide is used. Standard values obtained in this manner may be compared with values
obtained from samples from patients who are symptomatic for a disorder. Deviation from standard
values is used 1o establish the presence of a disorder.

Once the presence of a disorder is established and a treatment protocol is initiated,
hybridization assays may be repeated on a regular basis to determine if the level of expression in the
patient begins to approximate that which is observed in the normal subject. The results obtained from
successive assays may be used to show the efficacy of treatment over 2 period ranging from several

days to months.
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‘With respect to cancer, the presence of an abnormal amount of transcxipt (cither under- or
overexpressed) in biopsied tissue from an individual may indicate a predisposition for the development
of the disease, or may provide a means for detecting the disease prior to the appearance of actual
clinical symptoms. A more definitive diagnosis of this type may allow health professionals to employ
preventative measures or aggressive treatment earlier thereby preventing the development or further
progression of the cancer.

Additional diagnostic uses for oligonucleotides designed from the sequences encoding
CCPMAM may involve the use of PCR. These oligomers may be chemically synthesized, generated
enzymatically, or produced in vitro. Oligomers will preferably contain a fragment of a polynucleotide
encoding CCPMAM, or a fragment of a polynucleotide complementary to the polynucleotide encoding
CCPMAM, and will be employed under optimized conditions for identification of a specific gene or
condition. Qligomers may also be employed under less stringent conditions for detection or
quaniification of closely related DNA or RNA sequences.

In a particular aspect, oligonucleotide primers derived from the polynucleotide sequences
encoding CCPMAM miay be used to detect single nucleotide polymorphisms (SNPs). SNPs are
substitutions, insettions and deletions that are a frequent cause of inherited or acquired genetic discase
inhumans. Methods of SNP detection include, but are not limited to, single-stranded conformation
polymorphism (SSCP) and fluorescent SSCP (fSSCP) methods. In SSCP, oligonucleotide primers
derived from the polynucleotide sequences encoding CCPMAM are used to amplify DNA using the
polymerase chain reaction (PCR). The DNA may be derived, for example, from diseased or normal
tissue, biopsy samples, bodily fluids, and the like. SNPs in the DNA cause differences in the
secondary and tertiary structures of PCR products in single-stranded form, and these differences are
detectable using gel electrophoresis in non-denaturing gels. In fSCCP, the oligonucleotide primers are
fluorescently labeled, which allows detection of the amplimers in high-throughput equipment such as
DNA sequencing machines. Additionally, sequence database analysis methods, termed in silico SNP
(isSNP). are capable of identifying polymorphisms by comparing the sequence of individual
overlapping DNA fragments which assemble into a common consensus sequence. These computer-
based methods filter out sequence variations due to Jaboratory preparation of DNA and sequencing
errors using statistical models and automated analyses of DNA sequence chromatograms. In the
alternative, SNPs may be detected and characterized by mass spectrometry using, for example, the

high throughput MASSARRAY system (Sequenom, Inc., San Diego CA).

Methods which may also be used to quantify the expression of CCPMAM include
radiolabeling or biotinylating nucleotides, coamplification of a control nucleic acid, and interpolating
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results from standard curves. (See, e.g., Melby, P.C. et al. (1993) J. Immunol. Methods 159:235-244;
Duplaa, C. et al. (1993) Anal. Biochem. 212:229-236.) The speed of quantitation of multiple samples
may be accelerated by runming the assay in a high-throughput format where the oligomer or
polynucleotide of interest is presented in various dilutions and 2 spectrophotometric or colorimetric
response gives rapid quantitation.

In farther embodiments, oligomucleotides or longer fragmenis derived from any of the
polynucleotide sequences described herein may be used as elements on a microarray. The microarray
can be used in transcript imaging techniques which monitor the relative expression levels of large
numbers of genes simultaneously as described below: The microarray may also be used to identify
genetic variants, mutations, and polymorphisms. This information may be used to determine gene
function, to understand the genetic basis of a disorder, to diagnose a disorder, to mopitor
progression/regression of disease as a function of gene expression, and to develop and monitor the
activities of therapeutic agents in the treatment of disease. In particular, this information may be used
to develop a pharmacogenomic profile of a patient in order to select the most appropriate and effective
treatment regimen for that patient. For example, therapentic agents which are highly effective and
display the fewest side effects may be selected for a patient based an hisfher pharmacogenomic
profile.

In another embodiment, CCPMAM, fragments of CCPMAM, or antibodies specific for
CCPMAM may be used as elements on a microarray. The microarray may be used to monitor or
measure protein-protein interactions, drug-target interactions, and gene expression profiles, as
described above.

A particular embodiment relates to the use of the polynucleotides of the present invention to
generate a transcript image of a tissue or cell type. A transcript image represents the global pattern of
gene expression by a particular tissue or cell type. Global gene expression patterns are analyzed by
quantifying the number of expressed genes and their relative abundance under given conditions and at
a given time. (See Seilhamer et al., “Comparative Gene Transcript Analysis,” U.S. Patent Number
5,840,484, expressly incorporated by reference herein.) Thus a transcript image may be generated by
hybridizing the polynucleotides of the present invention or their complements 1o the totality of
transcripts or reverse transcripts of a particular tissue or cell type. In one embodiment, the
hybridization takes place in high-throughput format, wherein the polynucleotides of the present
invention or their complements comprise a subset of a plurality of elements on a microarray. The
resultant transcript image would provide a profile of gene activity.

Transcript images may be generated using transcripts isolated from tissues, cell lines, biopsies,
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or other biological samples. The transcript image may thus reflect gene expression in vivo, as in the

case of a tissue or biopsy sample, or in vitro, as in the case of a cell line.

Transcript images which profile the expression of the polynucleotides of the present invention

may also.be used in conjunction with in vitro model systems and preclinical evaluation of

pharmacenticals, as well as toxicological testing of industrial and naturally-occurring environmental
compounds. All compounds induce characteristic gene expression patterns, frequently termed
molecular fingerprints or toxicant signatures, which are indicative of mechanisms of action and toxicity
(Nuwaysir, E.F. et al. (1999) Mol. Carcinog. 24:153-159; Steiner, S. and N.L. Anderson (2000}
Toxicol Lett. 112-113:467-471, expressly incorporated by reference hetein). If a test compound has a
signature similar to that of a compound with known toxicity, it is likely to share those toxic properties.
These fingerprints or signatures are most useful and refined when they contain expression information
from a large number of genes and gene families. Ideally, a genome-wide measurement of expression
provides the highest quality signature. Even genes whose expression is not altered by any tested
compounds are important as well, as the levels of expression of these genes are used to normalize the
rest of the expression data. The normalization procedure is useful for comparison of expression data
after treatment with different compounds. While the assignment of gene function to elements of a
toxicant signature aids in interpretation of toxicity mechanisms, knowledge of gene function is not
necessary for the statistical matching of signatures which leads to prediction of toxicity. (See, for
example, Press Release 00-02 from the National Institute of Environmmental Health Sciences, released
February 29, 2000, available at hitp://www.niehs.nih.gov/oc/news/toxchip.htm.) Therefore, it is
important and desirable in toxicological screening using toxicant signatures to include all expressed
gene sequences.

In one embodiment, the toxicity of a test compound is assessed by treating a biological sample
containing nucleic acids with the test compound. Nucleic acids that are expressed in the treated
biological sample are hybridized with one or more probes specific to the polymclectides of the present
invention, so that transcript levels corresponding to the polynucleotides of the present invention may be
quantified. The transcript levels in the treated biological sample are compared with levels in an
unireated biological sample. Differences in the transcript levels between the two samples are
indicative of a foxic response caused by the test compound in the treated sample.

Another particular embodiment relates to the use of the polypeptide sequences of the present
invention to analyze the proteome of a tissue or cell type. The term proteome refers to the global
pattern of protein expression in a particular tissue or cell type. Each protein component of a proteome

can be subjected individually to further analysis. Profeome expression pattems, or profiles, are
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analyzed by quantifying the number of expressed proteins and their relative abundance under given
conditions and at a given time. A profile of a cell’s proteome may thus be generated by separating
and analyzing the polypeptides of a particular tissue or cell type. In one embodiment, the separation is
achieved using two-dimensional gel electrophoresis, in which proteins from a sample are separated by
isoelectric focusing in the first dimension, and then according to molecular weight by sodium dodecyl
sulfate slab gel electrophoresis in the second dimension (Steiner and Anderson, supra). The proteins
are visualized in the gel as discrete and uniquely positioned spots, typically by staining the gel with an
agent such as Coomassie Blue or silver or fluorescent stains. The optical density of each protein spot
is generally proportional to the level of the protein in the sample. The optical densi\‘iés of equivalently
positioned protein spots from different samples, for example, from biological samples either treated or
untreated with a test compound or therapeutic agent, are compared to identify any changes in protein
spot density related to the treatment. The proteins in the spots are partially saquex;ced using, for
example, standard methods employing chemical or enzymatic cleavage followed by mass
spectrometry. The identity of the protein in a spot may be determined by comparing its partial
sequence, preferably of at least 5 contiguous amino acid residues, to the polypeptide sequences of the
present invention. In some cases, further sequence data may be obtained for definitive protein
identification.

A proteomic profile may also be generated using antibodies specific for CCPMAM to quantify
the levels of CCPMAM expression. In one embodiment, the antibodies are used as elements on a
microarray, and protein expression levels are quantified by exposing the microarray to the sample and
detecting the levels of protein bound to each array element (Lueking, A. et al. (1999) Anal Biochem.
270:103-111; Mendoze, L.G. et al. (1999) Biotechniques 27:778-788). Detection may be performed by
a variety of methods known in the art, for example, by reacting the proteins in the sample with a thiol-
or amino-reactive fluorescent compound and detecting the amount of flucrescence bound at each
array element.

Toxicant signatures at the proteome level are also useful for toxicological screening, and
should be analyzed in parallel with toxicant signatures at the transcript level. Thete is a poor
correlation between iranscript and protein abundances for some proteins in some tissues (Anderson,
N.L. and J. Seilhamer (1997) Electrophoresis 18:533-537), so proteome toxicant sighatures may be
useful in the analysis of compounds which do not significantly affect the transcript image, but which
alter the proteomic profile. In addition, the analysis of transcripts in body fluids is difficult, due to rapid
degradation of mRNA, so proteomic profiling may be more reliable and informative in such cases. »

In another embodiment, the toxicity of a test compound is assessed by treating a biological
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sample contaiming proteins with the test coxﬁpound. Proteins that are expressed in the treated
biological sample are separated so that the amount of each protein can be quantified. The amount of
each protein is compared to the amount of the corresponding protein in an untreated biological sample.
A. difference in the amount of protein between the two samples js indicative of a toxic response to the
test compound in the treated sample. Individual proteins are identified by sequencing the amino acid
residues of the individual proteins and comparing these partial sequences to the polypeptides of the
present invention.

In another embodiment, the toxicity of a test compound is assessed by treating a biological
sample containing proteins with the test compound. Proteins from the biological sample are incubated
with antibodies specific to the polypeptides of the present invention. The amount of protein recognized
by the antibodies is quantified. The amount of protein in the treated biological sample is compared
with the amount in an untreated biological sample. A difference in the amount of protein between the
two samples is indicative of a toxic response to the test compound in the treated sample.

Microarrays may be prepared, used, and analyzed using methods known in the art. (See, e.g.,
Brennan, T.M. et al. (1995) U.S. Patent No. 5,474,796; Schena, M. et al. (1996) Proc. Natl. Acad.

Sci. USA 93:10614-10619; Baldeschweiler et al. (1995) PCT application WO95/251116; Shalon, D. et
al. (1995) PCT application W095/35505; Heller, RA et al. (1997) Proc. Natl. Acad. Sci. USA
94:2150-2155; and Heller, MLJ. et al. (1997) U.S. Patent No. 5,605,662.) Various types of
microarrays are well known and thoroughly described in DNA Microarrays: A Practical Approach,

M. Schena, ed. (1999) Oxford University Press, London, hereby expressly incorporated by reference. -

In another embodiment of the invention, nucleic acid sequences encoding CCPMAM may be
used to generate hybridization probes useful in mapping the naturally occurring genomic sequence.
Either coding or noncoding sequences may be used, and in some instances, noncoding sequences may
be preferable over coding sequences. For example, conservation of a coding sequence among
members of a multi-gene family may potentially cause undesired cross hybridization during
chromosomal mapping. The sequences may be mapped to a particular chromosome, to a specific
region of a chromosome, or to artificial chromosome constructions, e.g., human artificial chromosomes
(HACs), yeast artificial chromosomes (YACs), bacterial artificial chromosomes (BACs), bacterial P1
constructions, or single chromosome cDNA libraries. (See, e.g., Harrington, J.J. et al. (1997) Nat.
Genet. 15:345-355; Price, C.M. (1993) Blood Rev. 7:127-134; and Trask, B.J. (1991) Trends Genet.
7:149-154.) Once mapped, the nucleic acid sequences of the invention may be used to develop
genetic linkage maps, for example, which. correlate the inheritance of a disease state with the
inheritance of a particular chromosome region or restriction fragment length polymorphism (RFLP).
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(See, for example, Lander, E.S. and D. Botstein (1986) Proc. Natl. Acad. Sci. USA 83:7353-7357.)

' Fluorescent in situ hybridization (FISH) may be correlated with other physical and genetic
map data. (See, e.g., Heinz-Uhich, et al. (1995) in Meyers, supra, pp. 965-968.) Examples of genetic
map data can be found in various scientific journals or at the Online Mendelian Inheritance in Man

(OMIM) World Wide Web site. Correlation between the location of the gene encoding CCPMAM on

a physical map and a specific disorder, or a predisposition to a specific disorder, may help define the
region of DNA associated with that disorder and thus may further positional cloning efforts.
In situ hybridization of chromosomal preparations and physical mapping techniques, such as

linkage analysis nsing established chromosomal markers, may be used for extending genetic maps.
Often the placement of a gene on the chromosome of another mammalian species, such as mouse,

may reveal assaciated markers even if the exact chromosomal locus is not known. This information is
valuable to investigators searching for disease genes using positional cloning or other gene discovery
techniques. Once the gene or genes responsible for a disease or syndrome have been crudely

localized by genetic linkage to a particular genomic region, e.g., ataxia-telangiectasia to 112223, any.
sequences mapping to that area may represent associated or reguiatory genes for further investigation.
(See, e.g., Gatti, R.A. et al. (1988) Nature 336:577-580.) The nucleotide sequence of the instant
invention may also be used to detect differences in the chromosomal location due to translocation,
inversion, etc., among normal, carrier, or affected individuals.

In another embodiment of the invention, CCPMAM, its catalytic or immunogenic fragments,
or oligopeptides thereof can be used for screening libraries of compounds in any of a variety of drug
screening techniques. The fragment employed in such screening may be fiee in solution, affixed to a
solid support, borne on a cell surface, or located intracellularly. The formation of binding complexes
between CCPMAM and the agent being tested may be measured.

Another technique for drug screening provides for high throughput screening of compounds
having suitable binding affinity to the protein of interest. (See, e.g., Geysen, et al. (1984) PCT
application WO84/03564.) In this method, Jarge numbers of different small test compounds are
synthesized on a solid substrate, The test compounds are reacted with CCPMAM, or fragments
thereof, and washed. Bound CCPMAM is then detected by methods well known in the art, Purified
CCPMAM can also be coated directly onto plates for use in the aforementioned drug screening
techniques. Alternatively, non-neutralizing antibodies can be used to capture the peptide and
immaobilize it on a solid support.

In another embodiment, one may use competitive drug screening assays in which neutralizing

antibadies capable of binding CCPMAM specifically compete with a test compound for binding
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CCPMAM. In this manner, antibodies can be used to detect the presence of any peptide which
shares one or more antigenic determinants with CCPMAM.

In additional embodiments, the nucleotide sequences which encode CCPMAM may be used in
any molecular biology techniques that have yet to be developed, provided the new techniqués rely on
properties of nucleotide sequences that are currently known, including, but not limited to, such
properties as the triplet genetic code and specific base pair interactions.

Without further elaboration, it is believed that one skilled in the art can, using the preceding
description, utilize the present invention to its fullest extent. The following embodiments are, therefore,
to be construed as merely illustrative, and not limitative of the remainder of the disclosure in any way
whatsoever.

The disclosures of all patents, applications and publications, mentioned above and below,
including U.S. Ser No. 60/236,860 and U.S. Ser No. 60/220,111, are expressly incorporated by

reference herein.

EXAMPLES
L Construction of cDNA Libraries

Incyte cDNAs were derived from cDNA libraries described in the LIFESEQ GOLD
database (Incyte Genomics, Palo Alto CA) and shown in Table 4, column 5. Some tissues were
homogenized and lysed in guanidinium isothiocyanate, while others were homogenized and Iysed in
phenol or in a suitable mixture of denaturants, such as TRIZOL (Life Technologies), a monophasic
solution of phenol and guanidine isothiocyanate. The resulting lysates were centrifnged over CsCl
cushions of extracted with chloroform. RNA was precipitated from the Iysates with either isopropanol
or sodium acetate and ethanol, or by other routine methods.

Phenol extraction and precipitation of RNA were repeated as necessary to increase RNA
purity. In some cases, RNA was treated with DNase. For most libraries, poly(A)+ RNA was
isolated using oligo d(T)-coupled paramagnetic particles (Promega), OLIGOTEX Jatex particles
(QIAGEN, Chatsworth CA), or an OLIGOTEX mRNA purification kit (QLIAGEN). Alternatively,
RNA was isolated directly from tissue lysates using other RNA isolation kits, e.g., the
POLY(A)PURE mRNA purification kit (Ambion, Austin TX).

In some cases, Stratagene was provided with RNA and constructed the corresponding cDNA
libraries. Otherwise, cDNA was synthesized and cDNA libraries were constructed with the
‘UNIZAP vector system (Stratagene) or SUPERSCRIPT plasmid system (Life Technologies), using
the recommended procedures or similar methods known in the art. (See, e.g., Ausubel, 1997, supra,
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units 5.1-6.6.) Reverse transcription was initiated using oligo d(T) or random primers. Synthetic
oligomicleotide adapters were ligated to double stranded cDNA, and the cDNA was digested with the
appropriate restriction enzyme or enzymes. For most libraries, the cDNA was size-selected (300-
1000 bp) using SEPHACRYL $1000, SEPHAROSE CL2B, or SEPHAROSE CLAB column
chromatography (Amersham Pharmacia Biotech) or preparative agarose gel electrophoresis. cDNAs
were ligated into compatible restriction enzyme sites of the polylinker of a suitable plasmid, e.g.,
PBLUESCRIPT plasmid (Stratagene), PSPORTT plasmid (Life Technologies), PCDNA2.1 plasmid
(Invitrogen, Carlsbad CA), PBK-CMV plasmid (Stratagene), or pINCY (Incyte Genomics, Palo Alo
CA), or derivatives thereof. Recombinant plasmids were transformed into competent E. coli cells
including X11-Blue, XL1-BlueMRF, or SOLR from Stratagene or DHS5¢, DH10B, or ElectroMAX
DH10B from Life Technologies.

I Isolation of cDNA Clones

Plasmids obtained as described in Example I were recovered from host cells by in vivo
excision using the UNIZAP vector system (Stratagene) or by cell Iysis. Plasmids were purified using
at Jeast one of the following: a Magic or WIZARD Minipreps DNA purification system (Promega); an
AGTC Miniprep purification kit (Edge Biosystems, Gaithersburg MD); and QITAWELL 8 Plasmid,
QIAWELL 8 Plus Plasmid, QTAWELL & Ultra Plasmid purification systems or the R.E.A.L. PREP
96 plasmid purification kit from QIAGEN. Following precipitation, plasmids were resuspended in 0.1.
ml of distilled water and stored, with or without lyophilization, at 4°C.

Alternatively, plasmid DNA was amplified from bost cell lysates using direct link PCR in a
high-throughput format (Rao, V.B. (1994) Anal. Biochem, 216:1-14). Host cell Iysis and thexrnal
cycling steps were carried out in a single reaction mixture. Samples were processed and stored in
384-well plates, and the concentration of amplified plasmid DNA was quantified fluorometrically using
PICOGREEN dye (Molecular Probes, Engene OR) and 2 FLUOROSKAN II fluorescence scanner
(Labsystems Oy, Helsinki, Finland).

II.  Sequencing and Analysis

Incyte cDNA recovered in plasmids as described in Example IT were sequenced as follows.
Sequencing reactions were processed using standard methods or high-throughput instrumentation such
as the ABI CATALYST 800 (Applied Biosystems) thermal cycler or the PTC-200 thermal cycler
(MI Research) in conjunction with the HYDRA microdispenser (Robbins Scientific) or the
MICROLAB 2200 (Hamilton) liquid transfer system. cDNA sequencing reactions were prepared
using reagents provided by Amersham Pharmacia Biotech or supplied in ABI sequencing kits such as
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the ABI PRISM BIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosystems).
Electrophoretic separation of cDNA sequencing reactions and detection of labeled polynucleotides
were carried out using the MEGABACE 1000 DNA sequencing system (Molecular Dynamics); the
ABIPRISM 373 or 377 sequencing system (Applied Biosystems) in conjunction with standard ABI
protocols and base calling software; or other sequence analysis systems known in the art. Reading
frames within the cDNA sequences were identified using standard methods (reviewed in Ausubel,
1997, supra, unit 7.7). Some of the cDNA sequences were selected for extension using the
techniques disclosed in Example VIIL.

The polynucleotide sequences derived from Incyte cDNAs were validated by removing
vector, linker, and poly(A) sequences and by masking ambiguous bases, using algorithms and
programs based on BLAST, dynamic programming, and dinucleotide nearest neighbor analysis. The
Incyte cDNA sequences or translations thereof were then queried against a selection of public -
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases, and
BLOCKS, PRINTS, DOMO, PRODOM, and hidden Markov model (HIMM)-based protein family
databases such as PFAM. (HMM is a probabilistic approach which analyzes consensus primary
structures of gene families. See, for example, Eddy, S.R. (1996) Curr. Opin. Struct. Biol. 6:361-365.)
The queries were performed using programs based on BLAST, FASTA, BLIMPS, and HMMER.
The Incyte cDNA sequences were assembled to produce full length polynucleotide sequences.
Alternatively, GenBank cDNAs, GenBank ESTs, stitched sequences, stretched sequences, or
Genscan-predicted coding sequences (see Examples IV and V) were used to exiend Incyte cDNA
assemblages to full length. Assembly was performed using programs based on Phred, Phrap, and
Consed, and cDNA assemblages were screened for open reading frames using programs based on
GeneMark, BLAST, and FASTA. The full length polynucleotide sequences were translated o derive
the corresponding full length polypeptide sequences. Alternatively, a polypeptide of the invention may
begin at any of the methionine residues of the full length translated polypeptide. Full length polypeptide
sequences were subsequently analyzed by querying against databases such as the GenBank protein
databases (genpept), SwissProt, BLOCKS, PRINTS, DOMO, PRODOM, Prosite, and hidden
Markov model (HMM)-based protein family databases such as PFAM. Full length polynucleotide
sequences are also analyzed using MACDNASIS PRO software (Hitachi Software Engineering,

South San Francisco CA) and LASERGENE software (DNASTAR). Polynucleotide and polypeptide
sequence alignments are generated using default parameters specified by the CLUSTAL algorithm as
incorporated into the MEGALIGN multisequence alignment program (DNASTAR), which also
calculates the percent identity between aligned sequences.
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Table 7 summarizes the tools, programs, and algorithms used for the analysis and assembly of
Incyte cDNA and full length sequences and provides applicable descriptions, references, and threshold
parameters, The first column of Table 7 shows the tools, programs, and algorithms used, the second
column provides brief descriptions thereof, the third column presents appropriate references, all of
which are incorporated by reference herein in their entirety, and the fourth column presents, where
applicable, the scores, probability values, and other parameters used to evaluate the strength of a
match between two sequences (the higher the score or the lower the probability value, the greater the
identity between two sequences). .

The programs described above for the assembly and analysis of full length polynucleotide and
polypeptide sequences were also used to identify polynucleotide sequence fragments from SEQ ID
NO:4-6. Fragments from about 20 to about 4000 nucleotides which are useful in hybridization and
amplification technologies are described in Table 4, column 4.

IV.  Identification and Editing of Coding Sequences from Genomic DNA

Putative cell cycle proteins and mitosis-associated molecules were initially identified by
running the Genscan gene identification program against public genomic sequence databases (e.g.,
gbpri and gbhtg). Genscan is a general-purpose gene identification program which analyzes genomic
DNA sequences from a variety of organisms (See Burge, C. and S, Karlin (1997) J. Mol. Biol.
268:78-94, and Burge, C. and S. Karlin (1998) Curr. Opin. Struct. Biol. 8:346-354). The program
concatenates predicted exons to form an assembled cDNA sequence extending from a methionine to
a stop codon. The output of Genséan is a FASTA database of polynucleotide and polypeptide
sequences. The maximum range of sequence for Genscan to analyze at once was set to 30 kb. To
determine which of these Genscan predicted cDNA sequences encode cell cycle proteins and mitosis-
associated molecules, the encoded polypeptides were analyzed by querying against PFAM models for
cell eycle proteins and mitosis-associated molecules. Potential cell cycle proteins and mitosis-
associated molecules were also identified by homology to Incyte cDNA sequences that had been
annotated as cell cycle proteins and mitosis-associated molecules. These selected Genscan-predicted
sequences were then compared by BLAST analysis to the genpept and gbpri public databases.

Where necessary, the Genscan-predicted sequences were then edited by comparison to the top
BLAST hit from genpept to correct errors in the sequence predicted by Genscan, such as exira or
omitted exons. BLAST analysis was also used to find any Incyte cDNA or public cDNA coverage of
the Genscan-predicted sequences, thus providing evidence for transcription. When Incyte cDNA
coverage was available, this information was used to correct or confirm the Genscan predicted

sequence. Full lengih polynucleotide sequences were obtained by assembling Genscan-predicted
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coding sequences with Incyte cDNA sequences and/or public cDNA. sequences using the assembly
process described in Example I Alternatively, full length polymucleotide sequences were derived
entirely from edited or unedited Genscan-predicted coding sequences.
V. A yof G ic Seq Data with cDNA Sequence Data
“Stitched” Sequences

Partial cDNA sequences were extended with exons predicted by the Genscan gene

identification program described in Example IV. Partial cDNAs assembled as described in Example
1T were mapped to genomic DNA. and parsed into clusters containing related cDNAs and Genscan
exon predictions from one or more genornic sequences. Each cluster was analyzed using an algorithim
based on graph theory and dynamic programming to integrate cDNA and genamic information,
generating possible splice vatiants that were subsequently confirmed, edited, or extended to create a
full length sequence. Sequence intervals in which the entire length of the interval was present on
more than one sequence in the cluster were idenﬁﬁed,‘and intervals thus identified were considered to
be equivalent by transitivity, For example, if an interval was present on a ¢cDNA and two genomic
sequences, then all three intervals were considered to be equivalent, This process allows unrelated

but consecutive genomic sequences to be brought together, bridged by ¢cDNA sequence. Intervals

- thus identified were then “stitched” together by the stitching algorithm in the order that they appear

alorig their parent sequences to generate the longest possible sequence, as well as sequence variants,
Linkages between intervals which proceed along ore type of parent sequence (cDNA to cDNA or
gepomic sequence to genomic sequence) were given preference over linkages which change parent
type (cDNA to genomic sequence). The resultant stitched sequences were translated and compared
by BLAST analysis to the genpept and gbpri public databases. Incorrect exons predicted by Genscan
were corrected by comparison to the top BLAST hit fromn genpept. Sequences were further extended
with additional cDNA sequences, or by inspection of genomic DNA, when necessary.
“Stretched” Sequences

Partial DNA sequences were extended to full length with an algorithm based on BLAST
analysis. First, partial cDNAs assembled as described in Example I were queried against public
databases such as the GenBank primsate, rodent, mammalian, vertebrate, and eukaryote databases
using the BLAST program. The nearest GenBank protein homolog was then compared by BLAST
analysis to either Incyte cDNA sequences or GenScan exon predicted sequences described in
Example IV. A chimeric protein was generated by using the resultant high-scoring segment pairs
(HSPs) to map the translated sequences onto the GenBank protein homolog. Insertions or deletions
may oceur in the chimeric protein with respect to the original GenBank protein homolog. The
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GenBank protein homolog, the chimeric protein, or both were used as probes to search for homologous
genomic sequences from the public human genome databases. Partial DNA sequences were

therefore “stretched” or extended by the addition of homologous genomic sequences. The resultant
stretched sequences were examined to determine whether it contained a complete gene.

VI Chremosomal Mapping of CCPMAM Encoding Polynucleotides

The sequences which were used to assemble SEQ ID NO:4-6 were compared with
sequences from the Incyte LIFESEQ database and public domain databases using BLAST and other
implementations of the Smith-Waterman algorithm. Sequences from these databases that matched
SEQ ID NO:4-6 were assernbled into clusters of contiguous and overlapping sequences using
assembly algorithms such as Phrap (Table 7). Radiation hybrid and genetic mapping data available
from public resources such as the Stanford Human Genome Center (SHGC), Whitehead Institute for
Genome Research (WIGR), and Généthon were used to determine if any of the clustered sequences
had been previously mapped. Inclusion of a mapped sequence in a cluster resulted in the assignment
of all sequences of that cluster, includiné its particular SEQ ID NO, fo that map location.

Map locations are represented by ranges, or intervals, of human chromosomes. The map
position of an interval, in centiMorgans, is measured relative to the terminus of the chromosome’s p- -
arm. (The centiMorgan (cM) is a unit of measurernent based on recombination frequencies hetween
chromosomal markers. On average, 1 cM is roughly equivalent to 1 megabase (Mb) of DNA. in
humans, although this can vary widely due to hot and cold spots of recombination,) The cM distances
are based on genetic markers mapped by Généthon which provide boundaries for radiation hybrid
markers whose sequences were included in each of the clusters. Human genome inaps and other
resources available to the public, such as the NCBI “GeneMap’ 99" World Wide Web site
(hitp:/fwww.ncbinlm.nih.gov/genemap/), can bé employed to determine if previously identified disease
genes map within or in proximity to the intervals indicated above.

VII.  Analysis of Polynucleotide Expression

Northern analysis is a laboratory technigue used to detect the presence of a transcript of a
gene and involves the hybridization of a labeled nucleotide sequence to a membrane on which RNAs
from a particular cell type or tissue have been bound. (See, e.g., Sambrook, supra, ch. 7; Ausubel
(1995) supra, ch. 4 and 16.)

Analogous computer techniques applying BLAST were used to search for identical or related
molecules in cDNA databases such as GenBank or LIFESEQ (Incyte Genomics). This analysis is
much faster than multiple membrane-based hybridizations. In addition, the sensitivity of the computer

search can be modified to determine whether any particular match is categorized as exact or similar.
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The basis of the search is the product score, which is defined as:

BLAST Score x Percent Identity
5 x minimum {length(Seq. 1), length(Seq. 2)}

The product score takes into account both the degree of similarity between two sequences and the
length of the sequence match. The product score is a normalized value between 0 and 100, and is
calculated as follows: the BLAST score is multiplied by the percent nucleotide identity and the
product is divided by (5 times the length of the shorter of the two sequences). The BLAST score is
calculated by assigning a score of +5 for every base that matches in a high-scoring segment pair
(HSP), and -4 for every mismatch, Two sequences may share more than one HSP (separated by
gaps). If there is more than one HSP, then the pair with the highest BLAST score is used to calculate

" the product score. The praduct score represents a balance between fractional overlap and quality in a

BLAST alignment. For example, a product score of 100 is produced only for 100% identity over the
entire length of the shorter of the two sequences being compared. A product score of 76 is produced
either by 100% identity and 70% overlap at one end, or by 88% identity and 100% overlap at the
other. A product score of 50 is produced either by 100% identity and 50% overlap at one end, or 79%
identity and 100% overlap.

Alternatively, polynucleotide sequences encoding CCPMAM are analyzed with respect to the
tissue sources from which they were derived. For example, some full length sequences are
assembled, at least in part, with overlapping Incyte cDNA sequences (see Example III). Each ¢<DNA
sequence is derived from a cDNA library constructed from a human tissue. Each human tissue is
classified into one of the following organ/tissue categories: cardiovascular system; connective tissue;
digestive system; embryonic stractures; endocrine system; exocrine glands; genitalia, female; genitalia,
male; germ cells; hemic and immune system; liver; musculoskeletal system; nervous system;
pancreas; respiratory system; sense organs; skin; stomatognathic systern; unclassified/mixed; or
urinary tract. The number of libraries in each category is counted and divided by the total number of
libraries across all categories. Similarly, each human tissue is classified into one of the following
disease/condition categories: cancer, cell line, developmental, inflammation, neurological, trauma,
cardiovascular, pooled, and other, and the number of libraries in each category is counted and divided
by the total number of libraries across all categories. The resulting percentages reflect the tissue- and
disease-specific expression of cDNA. encoding CCPMAM. ¢DNA sequences and cDNA
library/tissue information are found in the LIFESEQ GOLD database (Incyte Genomics, Palo Alto
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CA).
VIIL. Extension of CCPMAM Encoding Polynucleotides

Full length polynucleotide sequences were also produced by extension of an appropriate
fragment of the full length molecule using oligonucleotide primers designed from this fragment. One

primer was synthesized to initiate 5° ion of the known fragment, and the other primer was

synthesized to initiate 3’ extension of the known fragment. The initial primers were designed nsing
QOLIGO 4.06 software (National Biosciences), or another appropriate program, to be about 22 to 30
nucleotides in length, to have a GC content of about 50% or more, and to anneal to the target
sequence at temperatures of about 68°C to about 72°C. Any stretch of nucleotides which would
result in hairpin structures and primer-primer dimerizations was avoided.

Selected human ¢cDNA libraries were used to extend the sequence. If more than one
extension was necessary or desired, additional or nested sets of primers were designed.

High fidelity amplification was obtained by PCR using methods well known in the art. PCR
was performed in 96-well plates using the PTC-200 thermal cycler {MJ Research, Inc.). The reaction
mix contained DNA template, 200 nmol of each primer, reaction buffer containing Mg?, (NH,),S0,,
and 2-mercaptoethanol, Tag DNA polymerase (Amersham Pharmacia Biotech), ELONGASE
enzyme (Life Technologies), and Pfu DNA polymerase (Stratagene), with the following parameters
for primer pair PCI A and PCI B: Step 1: 94°C, 3 miin; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min;
Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage
at4°C. In the alternative, the parameters for primer pair T7 and SK+ were as follows: Step 1: 94°C;
3 min; Step 2: 94°C, 15 sec; Step 3: 57°C, 1 min; Step 4: 68°C, 2 ﬁin; Step 5: Steps 2, 3, and 4
repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage at 4°C. ’

The concentration of DNA in each well was determined by dispensing 100 ul PICOGREEN
quantitation reagent (0.25% (v/v) PICOGREEN; Molecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 ul of undiluted PCR product into each well of an opaque fluorimeter plate (Corning Costar,
Acton MA), allowing the DNA to bind to the reagent. The plate was scanned in a Fluoroskan IT
(Labsystems Oy, Helsinki, Finland) to measure the fluorescence of the sample and to quantify the
concentration of DNA. A 5 w110 10 pl aliquot of the reaction mixtare was analyzed by
electrophoresis on a 1 % agarose gel to detenmine which reactions were successful in extending the
sequence.

The extended nucleotides were desalted and concentrated, transferred to 384-well plates,
digested with CviJI cholera virus endonuclease (Molecular Biology Research, Madison WI), and
sonicated or sheared prior to religation into pUC 18 vector (Amersham Pharmacia Biotech), For

. 68



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

30

(149)

WO 02/08255 PCT/US01/22805

shotgun sequencing, the digested nucleotides were separated on low concentration (0.6 to 0.8%)
agarose gels, fragments were excised, and agar digested with Agar ACE (Promega). Extended
clones were religated using T4 ligase (New England Biolabs, Beverly MA) into pUC 18 vector
(Amersham Pharmacia Biotech), treated with Pfu DNA polymerase (Stratagene) to fill-in restriction
site overhangs, and transfected into competent E. coli cells. Transformed cells were selected on

antibiotic-containing media, and individual colonies were picked and cultured overnight at 37°C in 384-
well plates in LB/2x carb liquid media.
The cells were lysed, and DNA was amplified by PCR using Tag DNA polymerase

. (Amersham Pharmacia Biotech) and Pfu DNA polymerase (Stratagene) with the following

parameters: Step 1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 72°C, 2 min; Step
5: steps 2, 3, and 4 repeated 29 times; Step 6: 72°C, 5 min; Step 7: storage at 4°C. DNA was
quantified by PICOGREEN reagent (Molecular Probes) as described above. Samples with low DNA
recoveries were reamplified using the same conditions as described above. Sarples were diluted with
20% dimethysulfoxide (1:2, v/v), and sequenced using DYENAMIC energy transfer sequencing
primers and the DYENAMIC DIRECT kit (Amersham Pharmacia Biotech) or the ABI PRISM
BIGDYE Termjnaior cycle sequencing ready reaction kit (Applied Biosystems).

In like manner, full length polynucleotide sequences are verified using the above procedure or
are used to obtain 5’ regulatory sequenices using the above procedure along with oligonucleotides
designed for such extension, and an appropriate genomic library.

IX. Labeling and Use of Individual Hybridization Probes

Hybridization probes derived from SEQ ID NO:4-6 are employed to screen cDNAs, genomic
DNAs, or mRNAs. Although the labeling of oligonucleotides, consisting of about 20 base pairs, is
specifically described, essentially the same procedure is used with larger mucleotide fragients.
Oligonucleotides are designed using state-of-the-art software such as OLIGO 4.06 software (National
Biosciences) and labeled by combining 50 pmol of each oligomer, 250 uCi of [y-**P] adenosine
triphosphate (Amersham Pharmacia Biotech), and T4 polynucleotide kinase (DuPont NEN, Boston
MA). The labeled oligonuclectides are substantially purified using a SEPHADEX G-25 superfine size
exclusion dextran bead column (Amersham Pharmacia Biotech). An aliquot containing 107 counts per
minute of the labeled probe is used in a typical membrane-based hybridization analysis of human
genomic DNA digested with one of the following endonucleases: Ase I, Bgl II, Eco R, Pst I, Xba I, or
Pvu I (DuPont NEN).

The DNA from each digest is fractionated on a 0.7% agarose gel and transferred to nylon
membranes (Nyiran Plus, Schieicher & Schuell, Durham NH). Hybridization is carried out for 16
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hours at 40°C. To remove nonspecific signals, blots are sequentially washed at room temperature
under conditions of up to, for example, 0.1 x saline sodium citrate and 0.5% sodium dodecyl sulfate.
Hybridization patterns are visualized using autoradiography or an alternative imaging means and
compared.

X. Microarrays

The linkage or synthesis of array elements upon a microarray can be achieved utilizing
photolithography, piezoelectric printing (ink-jet printing, See, e.g., Baldeschweiler, supra.), mechanical
microspotting technologies, and derivatives thereof. The substrate in each of the aforementioned
technologies should be uniform and solid with a non-porous surface (Schena (1999), supra).
Suggested substrates include silicon, silica, glass slides, glass chips, and silicon wafers. Alternatively, a
procedure analogous to a dot or slat blot may also be used to arrange and link elements to the surface
of a substrate using thermal, UV, chemical, or mechanical bonding procedures. A typical array may
be produced using available methods and machines well known to those of ordinary skill in the art and
may contain any appropriate number of elements. (See, e.g., Schena, M. et al. (1995) Science
270:467-470; Shalon, D. et al. (1996) Genome Res. 6:639-645; Marshall, A. and J. Hodgson (1998)
Nat. Biotechnol. 16:27-31.)

Fuoll Jength cDNAs, Expressed Sequence Tags (BSTS), or fragments or oligomers thereof may
comprise the elements of the microarray. Fragments or oligomers suitable for hybridization can be
selected using software well known in the art such as LASERGENE software (DNASTAR). The
array elements are hybridized with polynucleotides in a biological sample. The polynucleotides in the
biological sample are conjugated to a fluorescent Iabel or other molecular tag for ease of detection.
After hybridization, nonhybridized nucleotides from the biological sample are removed, and a
fluorescence scanner is used to defect hybridization at each array element. Alternatively, laser
desorbtion and mass spectrometry may be used for detection of hybridization. The degree of
complementarity and the relative abundance of each polynucleotide which hybridizes to an element on
the microarray may be assessed. In one embodiment, microarray preparation and usage is described
in detail below.

Tissue or Cell Sample Pre) ion

Total RNA is isolated from tissue samples using the guanidinium thiocyanate method and
poly(A)* RNA is purified using the oligo-(dT) cellulose method. Each poly(A)* RNA sample is
reverse transcribed using MMLY reverse-transcriptase, 0.05 pg/jl oligo-(dT) primer (21mer), 1X first
strand buiffer, 0.03 units/ul RNase inhibitor, 500 M dATP, 500 pM dGTP, 500 pM dTTP, 40 uM
dCTP, 40 pM dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Pharmacia Biotech). The reverse
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transcription reaction is performed in a 25 ml volume containing 200 ng poly(A)* RNA with
GEMBRIGHT kits (Incyte). Specific control poly(A)* RNAs are synthesized by in vitro iranscription

from non-coding yeast genomic DNA. After incubation at 37°C for 2 hr, each reaction sample (one
with Cy3 and another with Cy35 labeling) is treated with 2.5 mi of 0.5M sodium hydroxide and
incubated for 20 minutes at 85°C to the stop the reaction and degrade the RNA. Samples are purified
using two successive CHROMA SPIN 30 gel filtration spin columns (CLONTECH Laboratories, Inc.
(CLONTECRH), Palo Alto CA) and after combining, both reaction samples are ethanol precipitated
using 1 mi of giycogen (1 mg/ml), 60 ml sodium acetate, and 300 mi of 100% ethanol. The sample is
then dried to completion using a SpeedVAC (Savant Instruments Inc., Holbrook NY) and resuspended
in 14 pl 5X 88C/0.2% SDS.

Microarray Preparation

Sequences of the present invention are used to generate array elements. Each array element
is amplified from bacterial cells containing vectors with cloned cDNA inserts. PCR amplification uses
primers complementary to the vector sequences flanking the cDNA insert. Array elements are
amplified in thirty cycles of PCR from an initial quantity of 1-2 ng to a final quantity greater than 5 pg.
Amplified atray elements are then purified using SEPHACRYL-400 (Amersham Pharmacia Biotech).

Purified array elements are immaobilized on polymer-coated glass slides. Glass microscope
slides (Corning) are cleaned by ultrasound in 6.1% SDS and acetone, with extensive distilled water
washes between and after treatments. Glass slides are etched in 4% hydrofluoric acid (VWR
Scientific Products Corporation (VWR), West Chester PA), washed extensively in distilled water, and
coated with 0.05% aminopropyl silane (Sigma) in 95% ethanol. Coated slides are cured in a 110°C
over. .

Array elements are applied to the coated glass substrate using a procedure described in US
Patent No. 5,807,522, incorporated herein by reference. 1 ul of the array element DNA, at an average
concentration of 100 ng/ul, is loaded into the open capillary printing element by a high-speed robotic
apparatus. The apparatus then deposits about 5 nl of array element sample per slide.

Microatrays are UV-crosslinked using a STRATALINKER UV-crosslinker (Stratagene).
Microarrays are washed at room temperature once in 0.2% SDS and three times in distilled water.
Non-specific binding sites are blocked by incubation of microarrays in 0.2% casein in phosphate
buffered saline (PBS) (Tropix, Inc., Bedford MA) for 30 minutes at 60° C followed by washes in 0.2%
SDS and distilled water as before.

Hybridization
Hybridization reactions contain 9 ul of sample mixture consisting of 0.2 g each of Cy3 and
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Cy5 labeled cDNA. synthesis products in 5X $SC, 0.2% SDS hybridization buffer. The sample
mixture is heated to 65° C for 5 minutes and is aliquoted onto the microarray surface and covered with
an 1.8 cm? coverslip. The arrays are transferred to a waterproof chamber having a cavity just slightly
larger than a microscope slide. The chamber is kept at 100% humidity internally by the addition of 140
plof 5X SSCin a corner of the chamber. The chamber containing the arrays is incubated for about
6.5 hours at 60°C. The arrays are washed for 10 min at 45°C in a first wash buffer (1X 8SC, 0.1%
SDS), three times for 10 minutes each at 45° C in a second wash buffer (0.1X SSC), and dried.
Detection

Reporter-labeled hybridization complexes are detected with a microscope equipped with an
Innova 70 mixed gas 10 W laser (Coherent, Inc., Santa Clara CA) capable of generating spectral lines
at 488 nm for excitation of Cy3 and at 632 nm for excitation of Cy5. The excitation laser light is
foeused on the array using a 20X microscope objective (Nikon, Inc., Melville NY). The slide
containing the array is placed on a computer-controlled X-Y stage on the microscope and raster-
scanned past the objective. The 1.8 cm x 1.8 cm array used in the present example is scanned with a
resolution of 20 micrometers.

In two separate scans, a mixed gas multiline laser excites the two fluorophores sequentially.
Emitted light is split, based on wavelength, into two photomultiplier tube detectors (PMT R1477,
Hamamatsu Photonics Systems, Bridgewater NI) corresponding to the two fluorophores. Appropriate
filters positioned between the array and the photomultiplier tubes are used to filter the signals. The
emission maxima of the fluorophores used are 565 nm for Cy3 and 650 nm for Cy5. Each array is
typically scanned twice, one scan per fluoraphore using the appropriate filters at the laser source,
although the apparatus is capable of recording the spectra from both fluorophores simultaneously.

The sensitivity of the scans is typically calibrated using the signal intensity generated by a
cDNA control species added to the sample mixture at a known concentration. A specific location on
the array contains a complementary DNA. sequence, allowing the intensity of the signal at that location
to be correlated with a weight ratio of hybridizing species of 1:100,000. When two samples from
different sources (e.g., representing test and control cells), each labeled with a different fluorophore,
are hybridized to a single array for the purpose of identifying genes that are differentially expressed,
the calibration is done by labeling samples of the calibrating cDNA with the two fluorophores and
adding identical amounts of each to the hybridization mixture.

The output of the photomultiplier tube is digitized using a 12-bit RTI-835H analog-to-digital
(A/D) conversion board (Analog Devices, Inc., Norwood MA) installed in an IBM-compatible PC
computer. The digitized data are displayed as an image where the signal infensity is mapped using a
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linear 20-color transformation to a pseudocolor scale ranging from blue (low signal) to red (high
signal). The data is also analyzed quantitatively. Where two different fluorophores are excited and
measured simultaneously, the data are first corrected for optical crosstalk (due to overlapping emission
spectra) between the fluorophores using each fluorophore’s emission spectrum,

A grid is superimposed over the fluorescence signal image such that the signal from each spot
is centered in each element of the grid. The flnorescence signal within each élbmem is then integrated
o obtain a numerical value corresponding to the average intensity of the signal. The software used
for signal analysis is the GEMTOOLS gene expression analysis program (Incyte).

XI. Complementary Polynucleotides

Sequences complementary to the CCPMAM-encoding sequences, ot any parts thereof, are
used to detect, decrease, or inhibit expression of naturally occurring CCPMAM. Although use of
oligonucleotides comprising from about 15 to 30 base pairs is described, essentially the same
procedure is used with smaller or with Jarger sequence fragments. Appropriate oligonucleotides are
designed using OLIGO 4.06 software (National Biosciences) and the coding sequence of CCPMAM.
To inhibit transcription, a complementary oligonucleotide is designed from the most unique 5’ sequence
and used to prevent promoter binding to the coding sequence. To inhibit transtation, a complementary
oligonucleotide is designed to prevent ribosomal binding to the CCPMAM-encoding transcript.

XII.  Expression of CCPMAM

Expression and purification of CCPMAM is achieved using bacterial or virus-based
expressjon systems. For expression of CCPMAM in bacteria, cDNA is subcloned into an appropriate
vector containing an antibiotic resistance gene and an inducible promoter that directs high levels of
cDNA transcription. Examples of such promoters include, but are not limited to, the trp-luc (tac)
hybrid promoter and the TS or T7 bacteriophage promoter in conjunction with the lac operator
regulatory element. Recombinant vectors are transformed into suitable bacterial hosts, e.g.,
BL21(DE3). Antibiotic resistant bacteria express CCPMAM upon induction with isopropy! beta-D-
thiogalactopyranoside (IPTG). Expression of CCPMAM in eukaryotic cells is achieved by infecting
insect or mamrmalian cell lines with recombinant Autographica californica nuclear polyhedrosis virus
(AcMNPYV), commonly known as baculovirus. The nonessential polyhedrin gene of baculovirus is
replaced with cDNA encoding CCPMAM by either homologous recombination or bacterial-mediated
transposition involving transfer plasmid intermediates. Viral infectivity is maintained and the strong
polyhedrin promoter drives high levels of cDNA transcription. Recombinant baculovirus is used to
infect Spodoptera frugiperda (Sf9) insect cells in most cases, or human hepatocytes, in some cases.
Infection of the latter requires additional genetic modifications to baculovirus. (See Engethard, EX. et
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al. (1994) Proc. Natl. Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther.
7:1937-1945.) R

In most expression systems, CCPMAM is synthesized as a fusion protein with, e.g.,
glutathione S-transferase (GST) or a peptide epitope tag, such as FLAG or 6-His, permitting rapid,
single-step. affinity-based purification of recombinant fusion protein from crude cell Iysates. GST, a
26-kilodalton enzyme from Schistosoma japonicum, enables the purification of fusion proteins on
immobilized ghutathione under conditions that maintain protein-activity and antigenicity (Amersham.
Pharmacia Biotech). Following purification, the GST moiety can be proteolytically cleaved from
CCPMAM at specifically engineered sites. FLAG, an 8-amino acid peptide, enables immunoaffinity
purification using commercially available monoclonal and polyclonal anti-FLAG antibodies (Eastman
Kodak). 6-His, a stretch of six consecutive histidine residues, enables purification on metal-chelate
resins (QIAGEN). Methods for protein expression and purification are discussed in Ausubel (1995,
supra, ch. 10 and 16). Purified CCPMAM obtained by these methods can be used directly in the
assays shown in Examples X VI and XVII, where applicable.
XIIl. Functional Assays

CCPMAM function is assessed by expressing the sequences encoding CCPMAM at
physiologically elevated levels in mammalian cell culture systems. cDNA is subcloned into a
mammalian expression vector containing a strong promoter that drives high levels of cDNA
expression. Vectors of choice include PCMYV SPORT (Life Technologies) and PCR3.1 (Invitrogen,
Carlsbad CA), both of which contain the cytomegalovirus promoter. 5-10 g of recombinant vector
are transiently transfected into a human cell line, for example, an endothelial or hematopoietic cell line,
using either liposome formulations or electroporation. 1-2 ;g of an additional plasmid containing
sequences encoding a marker protein are co-transfected. Expression of a marker protein provides a
means to distinguish transfected cells from nontransfected cells and is a reliable predictor of cDNA
expression from the recombinant vector. Marker proteins of choice include, e.g., Green Fluorescent
Protein (GFP; Clontech), CD64, or a CD64-GFP fusion protein. Flow cytometry (FCM), an
automated, laser optics-based technique, is used to identify transfected cells expressing GFP or CD64-
GFP and to evaluate the apoptotic state of the cells and other cellular properties. FCM detects and
quantifies the uptake of fluorescent molecules that diagnose events preceding or coincident with cell
death. These events include changes in nuclear DNA content as measured by staining of DNA with
propidium iodide; changes in cell size and granularity as measured by forward light scatter and 90
degree side light scatter; down-regulation of DNA. synthesis as measured by decrease in

bromodeoxyuridine uptake; alterations in expression of cell surface and intracellular proteins as
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measured by reactivity with specific antibodies; and alterations in plasma membrane composition as
measured by the binding of fluorescein-conjugated Annexin V protein to the cell surface. Methods in.
flow cytometry are discussed in Ormerod, M.G. (1994) Flow Cytometry, Oxford, New York NY.

The influence of CCPMAM on gene expression can be assessed using highly purified
populations of cells transfected with sequences encoding CCPMAM and either CD64 or CD64-GFP.
CD64 and CDG4-GFP are expressed on the surface of transfected cells and bind to conserved regions
of human immunoglobulin G (IgG). Transfected cells are efficiently separated from nontransfected
cells using magnetic beads coated with either human IgG or antibody against CD64 (DYNAL, Lake
Success NY). mRNA can be purified from the cells using methods well known by those of skill in the
art. Expression of mRNA encoding CCPMAM and other genes of interest can be analyzed by
northern analysis or microarray techniques.

XIV. Production of CCPMAM Specific Antibodies

CCPMAM substantially purified using polyacrylamide gel electrophoresis (PAGE; see, e.g.,
Harrington, M.G. (1990) Methods Enzymol. 182:488-495), or other purification techniques, is used to
immunize rabbits and to produce antibodies using standard protocols.

Alternatively, the CCPMAM amino acid sequence is analyzed using LASERGENE software
(DNASTAR) to determine regions of high immunogenicity, and a corresponding oligopeptide is
synthesized and used to raise antibodies by means known to those of skill in the art. Methods for
selection of appropriate epitopes, such as those near thé C-terminus or in hydrophilic regions are well
described in the art. (See, e.g., Ausubel, 1995, supra, ch. 11.)

Typically, oligopel.)ﬁdcs of about 15 residues in length are synthesized using an ABI431A
peptide synthesizer (Applied Biosystems) using FMOC chemistry and coupled to KLH (Sigma-
Aldrich, 8t. Louis MO) by reaction with N-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS) to
increase immunogenicity. (See, e.g., Ausubel, 1995, supra.) Rabbits are immunized with the
oligopeptide-KLH complex in complete Freund’s adjuvant. Resulting antisera are tested for
antipeptide and anti-CCPMAM activity by, for example, binding the peptide or CCPMAM to a
substrate, blocking with 1% BSA, reacting with rabbit antisera, washing, and reacting with radio-
iodinated goat anti-rabbit IgG.

XV.  Parification of Naturally Occurring CCPMAM Using Specific Antibodies

Naturally occurring or recombinant CCPMAM is substantially purified by immunoaffinity
chromatography using antibodies specific for CCPMAM. An immunoaffinity column is constructed
by covalently coupling anti-CCPMAM antibody to an activated chromatographic resin, such as
CNBr-activated SEPHAROSE (Amersham Pharmacia Biotech). After the coupling, the resin is

75



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

20

30

(156)

WO 02/08255 PCT/US01/22805

blocked and washed according to the manufacturer’s instructions.

Media containing CCPMAM are passed over the immunoaffinity column, and the column is
washed under conditions that allow the preferential absorbance of CCPMAM (e.g., high ionic strength
buffers in the presence of detergent). The column is eluted under conditions that disrupt
antibody/CCPMAM binding (e.g., a buffer of pH 2 to pH 3, or a high concentration of a chaotrope,
such as urea or thiocyanate ion), and CCPMAM is collected.

XVI. Identification of Molecules Which Interact with CCPMAM

CCPMAM, or biologically active fragments thereof, are labeled with '*T Bolton-Hunter
reagent. (See, e.g., Bolton A E. and W.M. Hunter (1973) Biochem. J. 133:529-539.) Candidate
molecnles previously arrayed in the wells of a muli-well plate are incubated with the labeled
CCPMAM, washed, and any wells with labeled CCPMAM complex are assayed. Data obtained
using different concentrations of CCPMAM are used to calculate values for the number, affinity, and
association of CCPMAM with the candidate molecules.

Alternatively, molecules interacting with CCPMAM are analyzed using the yeast two -hybrid
systern as described in Fields, S. and O. Song (1989) Nature 340:245-246, or using commercially
available kits based on the two-hybrid system, such as the MATCHMAKER system (Clontech).

CCPMAM may also be used in the PATHCALLING process (CutaGen Corp., New Haven
CT) which employs the yeast two-hybrid system in a high-throughput manner to determine all
interactions between the proteins encoded by two large libraries of genes (Nandabalan, K. et al.
(2000) U.S. Patent No. 6,057,101).

XVII. Demonstration of CCPMAM Activity

CCPMAM activity is demonstrated by measuring the induction of cell cycle progression when
CCPMAM is expressed at physiologically elevated levels in mammalian cell culture systems.
CCPMAM cDNA is subcloned into a mammalian expression vector containing a strong promoter that
drives high levels of cDNA expression. Vectors of choice include pCMV SPORT (Life
Technologies, Gaithersburg, MD) and pCR 3.1 (Invitrogen, Carlsbad, CA), both of which contain the
cytomegalovirus promoter. 5-10 g of recombinant vector are transiently transfected into a human
cell line, preferably of endothelial or hematopoietic origin, using either liposome formulations or
electroporation. 1-2 ug of an additional plasmid contdining sequences encoding a marker protein are
co-transfected. Expression of a marker protein provides a means to distinguish transfected cells from
nontransfected cells and is a reliable predictor of cDNA expression from the recombinant vector.
Marker proteins of choice include, e.g., Green Fluorescent Protein (GFP) (Clontech, Palo Alto, CA).
Flow cytometry detects and quantifies the uptake of fluorescent molecules that diagnose events
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preceding or coincident with cell cycle progression or terminlal differentiation. These events include
changes in nuclear DNA content as measured by staining of DNA. with propidium iodide; changes in .
cell size and granularity as measured by forward light scatter and 90 degree side light scatter; up or
down-regulation of DNA synthesis as measured by decrease in bromodeoxyuridine uptake; alterations
in expression of cell surface and intracellular proteins as measured by reactivity with specific
antibodies; and alterations in plasma membrane composition as measured by the binding of
fluorescein-conjugated Annexin V protein to the cell surface.

An assay for CCPMAM activity measures cell proliferation as the amount of newly initiated
DNA synthesis in Swiss mouse 3T3 cells, A plasmid containing polynucleotides encoding CCPMAM
is transfected into quiescent 3T3 cultured cells using methods well known in the art. The transiently
transfected cells are then incubated in the presence of [*Hlthymidine, a radioactive DNA precursor.
Where applicable, varying amounts of CCPMAM ligand are added to the transfected cells.
Incorporation of ["H]thymidine into acid-precipitable DNA is measured over an appropriate time
interval, and the amount incorporated is directly proportional to the amount of newly synthesized DNA
and CCPMAM activity.

Alternatively, CCPMAM activity is measured by the cyclin-ubiquitin ligation assay
(Aristarkhov, A. et al. (1996) Proc. Natl. Acad. Sci. USA 93:4294-4299). The reaction contains in a
volume of 10 41, 40 mM Tris HCI (pH 7.6), 5 mM Mg CL, 0.5 mM ATP, 10 mM phosphocreatine, 50
g of creatine phosphokinase/ml, 1 mg reduced carboxymethylated bovine serom albumin/ml, 50 M
ubiquitin, T M ubiquitin aldehyde, 1-2 pmol '*I-labeled cyclin B, 1 pmol E1, 1 uM okadaic acid, 10
g of protein of M-phase fraction 1A (containing active E3-C and essentially free of E2-C), and
varying amounts of CCPMAM. The reaction is incubated at 18°C for 60 minutes. Samples are then
separated by electrophoresis on SDS/12% polyacrylamide gel. The amount of I~ cyclin-ubiquitin
formed is quantified by PhosphorTmager analysis. The amount of cyclin-ubiquitin formation is
proportional to the amount of CCPMAM in the reaction.

Various modifications and variations of the described methods and systems of the invention
will be apparent ta those skilled in the art without departing from the scope and spirit of the invention.
Although the invention has been described in connection with certain embodiments, it should be
understood that the invention as claimed should not be unduly limited to such specific embodiments.
Indeed, various modifications of the described modes for carrying out the invention which are obvious
to those skilled in melecular biology or related fields are intended to be within the scope of the

following claims.
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‘What is claimed is:

1. Anisolated polypeptide selected from the group consisting of:

2) apolypeptide comprising an amino acid sequence selected from the group consisting of
SEQ ID NO:1-3,

b) apolypeptide comprising a naturally occurring amino acid sequence at least 90% identical
t0 an amino acid sequence selecied from the group consisting of SEQ ID NO:1-3,

¢) abialogically active fragment of a polypeptide having an amino acid sequence selected
from the group consisting of SEQ ID NO:1-3, and

d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from
the group consisting of SEQ ID NO:1-3.

2. Anisolated polypeptide of claim 1 selected from the group consisting of SEQ ID NO:1-3.

3. Aanisolated polynucleotide encoding a polypeptide of claim 1.

4, An isolated polynucleotide encoding a pelypeptide of claim 2.

5. Anisolated polynucleotide of claim 4 selected from the group consisting of SEQ ID NO:4-

6. A recombinant polynucleotide comprising a promoter sequence operably linked to a
polynucleotide of claim 3.

7. A cell transformed with a recombinant polynucleotide of claim 6.

8. A transgenic organism comprising a recombinant polynucleotide of claim 6.

9. A method for producing a polypeptide of claim 1, the method comprising:

a) culturing a cell under conditions suitable for expression of the polypeptide, wherein said cell
is transformed with a recombinant polynucleotide, and said recombinant polynucleotide comprises a
promoter sequence operably linked to a polynucleotide encoding the polypeptide of claim 1, and

b) recovering the polypeptide so expressed.

88
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10. Anisolated antibody which specifically binds to a polypeptide of claim 1.

11. Anisolated polymucleotide selected from the group consisting of:

a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting
of SEQ ID NO:4-6,

b) a polynucleotide comprising a naturally occurting polynucleotide sequence at least 90%
identical to a polymucleotide sequence selected from the group consisting of SEQ ID NQ:4-6,

¢) apolynucleotide complementary to a polynucleotide of a),

d) apolynucleotide complementary to a polynucleotide of b), and

e) an RNA equivalent of a)-d).

12. Anisolated polynuclectide comprising at least 60 contignous nucleotides of a
polynucleotide of claim 11.

13. A method for detecting a target polynucleotide in a sample, said target polynucleotide
having a sequence of a polynucleotide of claim 11, the method comprising:

a) hybridizing the sample with a probe comprising at Jeast 20 contiguous nucleotides
comprising a sequence complementary to said target polynucleotide in the sarnple, and which probe
specifically hybridizes to said target polynucleotide, under conditions whereby a hybridization complex
is formed between said probe and said target polynucleotide or fragments thereof, and

b) detecting the presence or absence of said hybridization complex, and, optionally, if present,

the amount thereof.

14. A method of claim 13, wherein the probe comprises at least 60 contiguous nucleotides.

15. A method for detecting a target polynucleotide in a sample, said target polynuclectide
having a sequence of a polynucleotide of claim 11, the method comprising:

a) amplifying said target polynucleotide or fragment thereof using polymerase chain reaction
amplification, and

b} detecting the presence or absence of said amplified target polynucleotide or fragment
thereof, and, optionally, if present, the amount thereof,

16. A composition comprising a polypeptide of claim 1 and a pharmaceutically acceptable

89
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excipient.

17. A composition of claim 16, wherein the polypeptide has an amino acid sequence selected
from the group consisting of SEQ ID NO:1-3.

18. A method for Lreating a disease or condition associated with decreased expression of
functional CCPMAM, comprising administering to a patient in need of such treatment the composition
of claim 16.

19. A method for screening a compound for effectiveness as an agonist of a polypeptide of
claim 1, the method comprising:

a) exposing a sample comprising a polypepiide of claim 1 to a compound, and

b) detecting agonist activity in the sample.

20. A composition comprising an agonist compound identified by a method of claim 19 and a

pharmaceutically acceptable excipient.

21. A method for treating a disease or condition associated with decreased expression of
functional CCPMAM, comprising administering to a patient in need of such treatment a composition of
claim 20.

22. A method for screening a compound for effectiveness as an antagonist of 4 polypeptide
of claim 1, the method comprising:

a) exposing a sample comprising a polypeptide of claim 1 to a compound, and

b) detecting antagonist activity in the sample.

23. A composition comprising an antagonist compound identified by a method of claim 22 and

a pharmaceutically acceptable excipient.

24. A method for treating a disease or condition associated with overexpression of functional

CCPMAM, comprising adntinistering to a patient in need of such treatment a composition of claim 23.

25. A method of screening for a componnd that specifically binds to the polypeptide of claim

90
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1, said method comprising the steps of:

a) combining the polypeptide of claim 1 with at least one test compound under suitable
conditions, and

b) detecting binding of the polypeptide of claim 1 to the test comapound, thereby identifying a
compound that specifically binds to the polypeptide of claim 1.

26. A method of screening for a compound that modulates the activity of the polypeptide of
claim 1, said method comprising:

a) combining the polypeptide of claim 1 with at least one test compound under conditions
permissive for the activity of the polypeptide of claim 1,

b) assessing the activity of the polypeptide of claim 1 in the presence of the test compound,
and

¢) comparing the activity of the polypeptide of claim 1 in the presence of the test compound
with the activity of the polypeptide of claim 1 in the absence of the test compound, wherein a change
in the activity of the polypeptide of claim 1 in the presence of the test corpound is indicative of a
compound that modulates the activity of the polypeptide of claim 1.

27. A method for screening a compound for effectiveness in altering expression of a target .
polynucleotide, wherein said target polynucleotide comprises a sequence of claim 5, the method
comprising:

a) exposing a sample comprising the target polynucleotide to a compound, undet conditions
suitable for the expression of the target polynucleotide,

b) detecting altered expression of the target polynucleotide, and

c) comparing the expression of the target polynucleotide in the presence of varying amounts

of the compound and in the absence of the compound.

28. A method for asseséing toxicity of a test compound, said method comprising:

a) treating a biological sample containing nucleic acids with the test compound;

b) hybridizing the nucleic acids of the treated biological sample with a probe comprising at
least 20 contiguous nucleotides of a polynucleotide of claim 11 under conditions whereby a specific
hybridization complex is formed between said probe and a target polynucleotide in the biological
sample, said target polynucleotide comprising a polynucleotide sequence of a polynucleotide of claim
11 or fragment thereof;
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¢) quantifying the amount of hybridization corplex; and
&) comparing the amount of hybridization complex in the treated biological sample with the
amount of hybridization complex in an untreated biological sample, wherein a difference in the amount

of hybridization complex in the treated bialogical sample is indicative of toxicity of the test compound,

29. A diagnostic test for a condition or disease associated with the expression of CCPMAM
in a biological sample comprising the steps of:

a) combining the biologicai sample with an antibody of claim 10, under conditions suitable for
the antibody to bind the polypeptide and form an antibody:polypeptide complex; and

b) detecting the complex, wherein the presence of the complex cortelates with the presence

of the polypeptide in the biological sample.

30. The antibody of claim 10, wherein the antibody is:
a) a chimeric antibody, -

b) a single chain antibody,

c) aFab fragment,

d) aF(ab’), fragment, or

¢) ahumanized antibody.

31. A composition comprising an antibody of claim 10 and an acceptable excipient.

32. A method of diagnosing a condition or disease associated with the expression of
CCPMAM in a subject, comprising administering to said subject an effective amount of the

compaosition of claim 31.
33. A composition of claim 31, wherein the antibody is labeled.

34. A method of diagnosing a condition or disease associated with the expression of
CCPMAM in a subject, comprising administering to said subject an effective amount of the
composition of claim 33.

35. A method of preparing a polyclonal antibody with the specificity of the antibody of claim

10 comprising:
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a) immunizing an animal with a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-3, ar an immunogenic fragment thereof, under conditions to elicit an
antibody response;

b) isolating antibodies from said animal; and

¢) screening the isolated antibodies with the polypeptide, thereby identifying a polyclonal
antibody which binds specifically to a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-3.

36. An antibody produced by a method of claim 35.
37. A composition comprising the antibody of claim 36 and a suitable carrier.

38. A method of making a monoclonal antibody with the specificity of the antibody of claim

10 comprising:

a) immunizing an animal with a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-3, or an immunogenic fragment thereof, under conditions to elicit an
antibody response;

b) isolating antibody producing cells from the animal;

¢) fusing the antibody producing cells with immortalized cells to form monaclonal antibody-
producing hybridoma cells;

d) culturing the hybridoma cells; and

e) isolating from the culture monoclonal antibody which binds specifically to a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-3.

39, A monoclonal antibody produced by a method of claim 38.

40. A composition comprising the antibody of claim 39 and a suitable carrier.

41. The antibody of claim 10, wherein the antibody is produced by screening a Fab expression
library.

42. The antibody of claim 10, wherein the antibady is produced by screening a recombinant
immunoglobulin library.
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43, A method for detecting a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-3 in a sample, comprising the steps of:

a) incubating the antibody of claim 10 with a sample under conditions to allow specific binding
of the antibody and the polypeptide; and

b) detecting specific binding, wherein specific binding indicates the presence of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-3 in the sample.

44. A method of purifying a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-3 from a sample, the method comprising:

a) incubating the antibody of claim 10 with a sample under conditions to allow specific binding
of the antibody and the polypeptide; and

b) separating the antibody from the sample and obtaining the purified polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-3.

45. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:1.

46. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:2.

47. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:3.

48. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:4.

49. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:5.

50. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:6.
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aattgtacta
atgtggactc
taatgatcta
cctggatgeo
tgacaaaggc
atcagaggaa
acaggttget
ttggogacag
accgecagcetg
ccatagtttt
tcagctaggt
atctoagaaa
aggtggagtg
tcatgaaata
trgtggacgg
gettggtygt
togtaaaagga
atatttetgt
tecccagaac
gacagtgaat
ggagatagce
tttagetgtt
gaatgctget
gcaggtggea
tgttgaageca
caattteaca
a ta

teoccaceco
gggtegetga
cegataagaa
tttcagaaga
tggggaaaty
gagaccagaa
agacatactyg
ggacagctag
caaaatattg
caggtgtatyg
tygcatcagagy
tgtggttact
aataaatatg
cttaagtett
gtactcaccc
cttaatgatg
atagtttata
tttacttity
aacccaagda
cagcacactt
aat

340

tggtgctete
cggetgtete
ctccatttte
gaatttttta
catcetttgg
aaagtgactt
tgtttgttet
gtcatgaaaa
tagetgttte
cttggggtet
tacccagaaa
atcattcact
gecaattygg
tgcttggaat
tttetggage
aaaatgatag
tttgttgtgy
gagctggagy
aagtttttga
ctgettthgt

tgggaaccyy

Ber Gly Sexr
Pro Tyr Gln
Pro Ala Sexr
His Cys Leu

His Met Phe

cgceecgett
tggactggac
tgttgatgtg
ttgaaactgy
geagetaggh
ctttatazat
ggatgatgga
atccagaaag
atgtggagaa
cgattctgat
tattaaaagt
tgcactttet
tttaggtact
coctttoaty
tatectttgga
gtatgttect
agaagatcat
gtatggtcag
acttatggga
tectteatca
ttoaacaag

aattggtacc
gtaaaaagaa
tgtgggecac
gaagctctaa
aatgagatag
agcaatgatg
aggcttitat
gctagttigy
ttgaggtttt
acaatagcaa
ctt

cctataatgg
ttttckcagy
cagatgactt
ttcagaaatg
atggaacgtt
atcactatag
tecacaaact
aaaagaatcot
atcttactet
ttecoctttgy
ggtggtcagt

6/9

gcagtgtcta
gggagatcaa
cagatgtcce
gctgagetat
ttcttectet
aacaggtace
tatacaacct
tattcctaaa
accagaatgt
tacagctett
acttgaacct

(180)

PCT/US01/22805

270
Leu
285
Pro
300
Leu
315
Ala
330
Pro
345

geeteeegtt
agcagtggeg
gagacatagy
aagaccaaaa
ttgggtggaa
aaaagggtec
acagtgtaca
aaaccagage
gcteatacgt
ggacagetty
ttgtcagata
aaageaagty
gactgtaaaa
caagttgcag
tyggggacgca
aatttactaa
actgetgete
ttgggecata
agcattgtca
ggacgaattt
aacaggaaaa
ccagatattg
agcttitcac
aatccgacaa
ccttetggaa

ggttgectaa 1

agattbtcag
gatcatecge
ctgactaget
ccectgatga
gtgaacctag
ccactattece
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tcaagatagt
gtattecccce
tagaaatact
atatacatga
agcaggecta
ttgatgceca
ctattgatca
tgaatccctg
tccttagoaa
aagatgetgt
tattggatee
ctgataagac
caatttataa
tgaaaaagaa
tgcaacagtt
cgatcacagt
acacagetgt
tcaataazate
gaggaaaagt
caaattatga
aacatcctac
aacagtttct
tgaaactagt
gttttaatct
tecaagetat
cagtttagty
gtgacagagg
aagccaaaaa
atttttttty
taacatgaat
attgcttaat
atttgattat
tgataccagt
attatgattt
aacactatct
gggaatatac
ggggattgte
ttgecagtaa
caaaattatt
aacagtttta
atgcaataca
atgeegtgaa
aaa

<210> 5

<211> 1387
<212> DNA
<213> Homo

<220>

<221> misc_

agaacttttt
ttctgaaaga
acatagggta
agtacaagaa
tggaatgtty
agcaaaaact
ggcccacagy
cttaattcta
aacaaagaac
ggatgcagga
taaatacgge
atttgaagac
ttgtaccatt
gcecatcottg
actggattat
tgaaaacttt
taacaaacaa
agtggctice
cecttetgete

aaggaagttg
agaattttea
aatgagaaaa
ttgatagaca
gcagatatce
actctgttac
cagaatgtct
gtggtgegta
atagattaca
ggggtgegea
atgtttaggt
agtgatttgt
gtggacctce
gatgatttga
ccagaagaty
ggtgcaacag
aatcggeaag
ttatttgatg
tttcagecta
ctgg:

tggtacatet
acagttttet
tgggacagat
taagaaatga
ctgttacaat
agaccgatge
ceteterttt
gagaaaatat
agaagccact
aagaattttt
attatgaaga
teecatttgat
attttecttt
aagaactaat
acatagagga
aagtgaaaga
agtttgtega
ctttteatge
atgaactaca
at a

tttgaaactc
teatactgea
tatacagtat
ttatatcaac
ctgtacatat
agtcttacag
tcteccagtg
tgtaggagat
caaggttata
cttgeteate
tteccaggete
tggtgttate
ggctttatat
gectgatgtt
aacattttgt
getggttcta
tgcttatgtg
gggcttteat
agcaatggtc
=

t
galaaaaatt
gttatttitg
catccagtee
tetggatett
tgatcacaat
caazagcatt
tactattata
atattaaagg
accatcttct
tttaagagtt
ttttetteaa
ttttteattt
acagttteta
azatcttact
tttotttitt
tacataacct
gatcagagaa
taazaaagaaa
gatgetgeag
tggtgctgat
tgtgacttte
aactgtttaa

sapiens

feature

ttttgggaay
acaggtagtg
acaggaggty
ccaaaatata
gaaggcttca
aaactattty
attettactt
aaaatgaaca
aataaacata
tgecatatttc
tcattgagty
tgtaaataat
tggttgtaat
ctgagactct
gctagaataa
gcagttetit
cttattaata
cattggctac
tgctttagag
gettagttgt
tgctataatg
taaagattta

<223> Incyte ID No: 2226248CBl

<400> 5

tatttcacga
atcgeattcc
gtgaggagta
cagaaaaaga
gtttaatata
tgtrtttett
goagaatgtt
aactgttaat
gcaagtatta
agaaatgatc
aaaaaccttt
gttaagtttt
tgaacttgaa
atazaaagaa
gtgtetttgt
tetttgtgaa
tttagtactg
tatgagcacc
ctatttectt
cteatgecat
caaatattta
ttgttttaat

attaccattg
tattettogt
tcteoccagtt
aactctacge
actttggagt
gtgatgatga
caatctacga
attattgtac
tgaatacatt
tggtgtgagt
aactttggee
gtaataaaat
cagactttta
anaaaaggta
gcaaacctaa
tectgacaca
gaagaactct
aatcactggy
gaatttaaga
taaattgtaa
ttttttaaat
atttaaactt

(181)

PCT/US01/22805

tacaagatcg
ttaaaggtit
gataaatttt
tgggtccaac
ccatttgtat
atgcagatgg
attgaatctg
geaatggaag
tttgttggag
atgagggaat
atttggttit
tgtggottag
aagaaactac
gggagaagca
cttaatttta
aatggtgcag
gattacatat
aaggtctgty
attggaaata
tattgggcag
gaanagaaga
atgaagagtc
taccatactt
tctaaactga
tataactatt
attcagcaag
gtgttcatgy
agaaccatgg
aaagttttac
gcatggaaat
tgcaatagte
agttatgtte
aaggttaaaa
goatggtgga
atcacagata
ctgatagatg
gtetecacag
ttatagettt
aacaaatctt
aagtgagttg
ttattttaaa
tcaaaaaaaa

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4443

tgcttggeta tgacaattit caagcaagtyg tigggetgge tgaacagatt tagagatcge 60
cacggaatty ctttgaaagc agtactgtag agaagatagt gacaggttaa tgaatggtet 120

7/9
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aggaatagat
cagcccagat
geacacactt
gacagcacte
taggtcagee
caaccagtygg
caggatgaag
catgecttcea
cctgecageca
tetaaaacag
gcaggccate
atgttggecag
agccagtgaa
tgtcccaaat
tcaggacaca
tgaagatgaa
atcaagtgta
ttttggacaa
tgattccaaa
gtagtttaca
tgttattgty
azaaaaa

<210> 6

<211> 3023
<212> DNA
<213> Homo

<220>

aagattaatyg
gatatcttta
gctgctaaayg
ttttgttgea
agcccacact
gettggatga
agggeggaac
cacttggaaa
ctgaatcttyg
atcctectea
gacatgattyg
aaggcaggca
ccagacatty
gaagtaaatt
gacatcatce
ggggaggtat
cagaaactta
ttazatggca
attacagatt
agaataaaga
acaacattec

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 6

aggaccegay
cegtegggag
cggetggete
cggtgcgeee
agcegeegyt
gcagceegge
acctecaage
gatcgggaag
cagaacttca
ttcagectgga
teegteageo
aaagagtgce
ttctacaaat
ctgecagettt
caccteagea
gtageegtea
gtoctgttee
ttcecagacce
teagggagee
cageeettgg
geagetgage
cacatgttec

cgcacgcady
tgeggagege
ggcactggga
tgagagcegy
tettogtgga
acctggeegt
agctctacac
accacgteoe
cactcaccaa
acctetgect
agaaggaccea
teaaggagta
teocagectte
ctcectactg
cgtgtattga
agagccagge
agcecaccage
cegtgcagga
tgctetoggy
atatgtgtece
ccaggeactg
cecaccggety

agtggcatge
atgctgatga

ty

aggggaaatt
gacaggagtg
M

ataaaactga
tttttecagt

atgecteggg
gccteaagaa
caagggatct
goeggatect
ggattcaggt
geataattca
agctcaacag
ctgcagegtg
tegtecctat
ccattgaaas
teccaggactt
aggacatggt
ctttaccaga
gacagttcct
tagatgaata
toctecaaac
tttetttaga
agtactctga

3045930CB1

ggcgeggega
ctcggacgag
ggggeoegge
gtagcctegg
catcctgace
ctacctgetg
cgtggeagte
caagttggag
gaaggagety
gegeacgect
ccactgccac
tgcccattac
tgtggteget
gaccagagac
aatcctgety
cttggeaatg
ctacceggee
cctatgetty
gagtacagge
cgtgecegte
cctegacace
ctttgacaga

N

gactgaaaaa
catteattece
gtttaatgag
cttgeteata
tgggtatctg
caccatgaaa
cagtgaggat
gtogtcagte
ggaatttgea
gttgtggeac
tgttactgca
ggctggegaa
geaaccaaaa
ttecacttgt
tttaatgaaa
aaaataatge
taggttgttg
aatagccagg

cggeggggge
ggtecaaceg
gctegeagee
atageggege
ctgctogageca
gaccactbca
tectgectee
caaataaaca
ctgagcacag
geeccacttee
acctggocca
ttectagagy
geggectgtg
ctgcagagga
gtagtgtatg
gtgcceggaca
cteggeccage
gectatcggg
tcatcectee
cctgecatecee
acctatggam
taggccacct

T t

999!

8/9

atgagaccat
ctececttgtyg
tggctgatge
gacaactget
cecetecaact
gtactgtace
caagaagagy
aagecatcca
gaatgtgaca
acagtggcta
gatgatgatc
aataccagtg
gtecaccateca
gtagacattc
agagtgacac
aggaatttat
agccaattta
aaacttettt

tagteggget
ccggoaggea
ceccacgoce
tgegtacgey
gccactgeca
tggatcgeta
tgcttgeaag
gcacgaggat
agctgetget
tggactacta
ccacctgoce
teaccctgea
ttggggcete
tctoaageta
acaacgtcct
caccceecac
cagegaccac
actecttgea
acaccccgta
ttagcatgca
gcagctactt
ccagacctea
gctcagecaa

(182)

PCT/US01/22805

ttgctgacta
tgctteccea
agcageggtt
tgattgttgy
attaccgage
aagtggatge
ctgeteataa
gtactgctgt
agagecacct
tggacatcaa
cagtggtgaa
cagaatcage
ttgeccacctg
tcattatcte
aagcaggasg
cagaagccat
ctgatgecat
aaaccettat
ttcagaaaat
agtaaagcaa
gaatggaaaa

gcggaggegd
ccagagggea
agagaggaty
atgatggatg
gctetgecet
caacgteace
taagttcgay
cctgageage
cctggaggee
cctettggee
cegeaagace
agatcacata
caggatttge
ttecctggag
caaggatgce
ccccactoaa
cctyggeacag
ggcccacegt
ccaaccgetg
tatggececatt
cagtgggage
cgaggaagec
gtgaggeage

180
240
300
360
420
480
540
600
660
720

120
180
240
300
360
420
480
540
600
660
720
780
840
900
260
1020
1080
1140
1z00
1260
1320
1380
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aggaggecat
tgacccagag
ctgccacgty
ccagtgaatc
tgatctcaag
ctacaccgct
tattgggtyc
gagtgtttge
ccatttteag
gtttegtaag
titggagaaa
tggaacccaa
ttgaaggecat
tcttggagge
tgaaaggaag
tgagtttaac
atttgcettag
ttgataggeca
cccteoaggaa
ctecagoatgt
gggaggtgea
ttocttagee
tgctgetgag
ggagacagta
taggaggety
tatgtgcaag
tgagggttcc
acctgetett

ccctgaagag
caaaacatte
tggctagggt
gagaaagact
catgtccagt
gaaaaaggay
ttttetttee
cttgegagge
ccttttagat
atgtettgtt
aaazacaaatt
gtttgaacce
atggttggag
tgtgttcacc
acaaagattt
ccagtctagg
tcceoacchght
agcgactggt
gactcttgta
tetttggttt
aaggaccgtyg
cottgacagt
tcagatcgga
agaaaagaga
cacgttcatt
cagtttggat
cteacageca
gaaaaaasaa

ccttggaacy
aataacatac
acaaaaggat
tgataagagg
ttttageatt
gggcagcectyg
ctggctetat
acagtgggty
atgteatgtg
tacacactgt
taattgecac
aacttgtgat
agaaccattt
actagaactt
aaacagtteoe
ctttgagtgt
atttggggay
tggatcaaaa
accatgtgca
agtttggggt
gaagcaatth
cctggagact
aggtggtoaa
cggggtatay
tgttgttgtt
tcaagttett
geacgaccce
aaa

tygagggtet
ctcaccegay
ggcttggtogy
ccaggagagt
amagacttit
gegtgttete
geagaggggc
gcotgtetitge
ctgectgette
atcagggatt
actgectgte
ggaccegeag
tcocagetcet
taataactac
cacctctete
ggctgatage
tgggatgtac
gceagtattt
atatgttttt
tgggggacac
ttgttttgtt
gtggcagugg
tetttecaga
ataagactet
tttttttoct
gtatctgtelt
cagaaagagg

9/9

gtgotecttt
agcattecte
cegtccccce
gggaactgga
ctattctttg
aggaccaceg
ctgagttggt
ctttgtitte
ccgaagtggt
tggtgatact
ccacatgagg
gtaaccacag
cggttcogga
ccagggaggg
caccacatac
gaaggatagc
atgggegttt
agggatctge
attctgacte
attgttecace
tgaggaatac
ccgecaggaa
gcagetgaaa
gecaccgtgt
ttgecaacct
gttetgggac
cgtcccacaa

(183)

PCT/US01/22805

taaataaaac
tgagaaacgt
acacaggygc
cacagaccac
ctgatggeag
gaggatccca
gtgtatgoet
gaacctaaaa
cttgetttet
tgaaaattce
gectgttaatt
agetteettt
agattccacg
agaagctegh
ttacagggca
aatgtggaaa
gataccacca
agcgagagyg
geagetigtg
cagcagaact
ctgtettgga
ggcagctgtc
atctcageat
cacactagca
cegtictatt
ctggggattyg
taaacacgtc

1440
1500
1560
1620
1680
1740
1800
1860
19820
1280
2040
2100
2160
2220
2280
2340
2400
2480
2520
2580
2640
2700
2760
2820
2880
2940
3000
3023
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3 Claims Nos.:
because they are dependent claims and are not dratted In accordance wiith the second and third sentences of Rule 6.4(a).
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International Application No. PCT/US 01 /22805

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: 1-44 partially, 45 and 48 completely

The polypeptide with Seq ID NO 1 a composition comprising
said peptide, a biologically active or immunogenic fragment
of a polypeptide with Seq 1D NO 1, the polynucieotide (Seq
ID NO 4) encoding said peptide, cells transformed with the
polynucleotide, transgenic organisms comprising said
polynucleotide, method for producing the polypeptide,
antibodies specific for the polypeptide (being monocional,
or polycional, or chimeric, or single chain, or Fab
fragments thereof, or humanized, or labeled, or isolated
from recombinant immunoglobin 1ibrary, or isolated by
screening a Fab expression library, or combinations
thereof), method for preparing polyclonal or monoclonal
antibodies comprising immunizing with parts of said

polypeptide sequence, method for detecting target nucleotide
sequences using the polynucieotide with Seq ID NO 4 applying

hybridization and or amplification techniques, methods for
screening for proteins with specific binding, agenists or
antagonists, comprising the use of said polypeptide, method

for screening for compounds modulating the expression of the
polypeptide, method for screening for compounds altering the

expression of a target sequence, being the polynucleotide
sequence NO 4, method for assessing toxicity comprising
hybridization of 20 contiguous nucleotides of the
polynucleotide with Seq ID NO 4 to samples treated with the
test compound, method for diagnosis comprising binding of
polypeptide Seq ID No 1-specific antibodies to biological
samples or administering to a subject, method for detecting
the polypeptide with Seq ID No 1 using a specific antibody,
method of purifying said polypeptide using specific
antibodies.

2. Claims: 1-44 partially, 46 and 49 completely

The polypeptide with Seq ID NO 2 a composition comprising
said peptide, a biologically active or immunogenic fragment
of a polypeptide with Seg ID No 2, the polynucieotide (Seg
ID NG 5) encoding said peptide, cells transformed with the
polynucleotide, transgenic organisms comprising said
polynucleotide, method for producing the polypeptide,
antibodies specific for the polypeptide (being monoclonal,
or polycional, or chimeric, or single chain, or Fab
fragments thereof, or humanized, or labeled, or isolated
from recombinant immunoglobin library, or isolated by
screening a Fab expression library, or comhinations
thereof), method for preparing polyclonal or monoclonal
antibodies comprising immunizing with parts of said

polypeptide sequence, method for detecting target nucleotide
sequences using the polynucleotide with Seq ID NO 5 applying

hybridization and or amplification techniques, methods for

JP 2004-516816 A 2004.6.10
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intemational Appiication No. PCT/US 01 /22805

FURTHER INFORMATION CONTINUED FROM  PCTASA! 210

screening for proteins with specific binding, agonists or
antagonists, comprising the use of said polypeptide, method
for screening for compounds modulating the expression of the
polypeptide, method for screening for compounds a1ter'1'ng the
expression of a target sequence, being the polynucleotide
sequence NO 5, method for assessing toxicity comprising
hybridization of 20 contiguous nucleotides of the
polynucleotide with Seq ID NO 5 to samples treated with the
test compound, method for diagnosis comprising binding of
polypeptide Seq ID No 2-specific antibodies to biological
samples or administering to a subject, method for detecting
the polypeptide with Seq ID No 2 using a specific antibody,
method of purifying said polypeptide using specific
antibodies.

3. Claims: 1-44 partially, 47 and 50 completely

The polypeptide with Seq ID NO 3, a composition comprising
said peptide, a biologically active or immunogenic fragment
of a polypeptide with Seq ID No 3, the polynucleotide (Seq
ID NO 6) encoding said peptide, cells transformed with the
polynucieotide, transgenic organisms comprising said
polynucleotide, method for producing the polypeptide,
antibodies specific for the polypeptide (being menoclonatl,
or polyclonal, or chimeric, or single chain, or Fab
fragments thereof, or humanized, or labeled, or isclated
from recombinant immunoglobin 1ibrary, or isolated by
screening a Fab expression library, or combinations
thereof), method for preparing polyclonal or monoclonal
antibodies comprising immunizing with parts of said
polypeptide sequence, method for detecting target nuclectide
sequences using the polynucleotiide with Seg ID NO 6 applying
hybridization and or amplification technigues, methods for
screening for proteins with specific binding, agonists or
antagonists, comprising the use of said polypeptide, method
for screening for compounds modulating the expression of the
polypeptide, method for screening for compounds altering the
expression of a target sequence, being the palynucleotide
sequence NO 6, method for assessing toxicity comprising
hybridization of 20 contiguous nucleotides of the
polynucleotide with Seq ID NO 6 to samples treated with the
test compound, method for diagnosis comprising binding of
polypeptide Seq ID Mo 3-specific antibodies to biological
samples or administering to a subject, method for detecting
the polypeptide with Seq ID No 3 using a specific antibody,
method of purifying said polypeptide using specific
antibodies.
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International Application No. PCT/US 01 /22805

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

Continuation of Box I.1

Although claims 32, 34 are directed to a diagnostic method practised on
the human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Although claim 18 is directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Continuation of Box 1.2

Claims Nos.: 20, 21, 23, and 24

Present claims 2@ and 23 relate to a composition defined by reference to
a desirable characteristic or property, namely comprising an agonist or
antagonist identified by the method of claim 19 and 22 respectively, for
the polypeptide with Seq ID No 1. Furthermore, claims 21 and 24 relate to
a method of treatment by administering a composition defined in claims 20
and 23.

The claims cover all compounds having this characteristic or property.
whereas the application provides no support within the meaning of Article
6 PCT and no disclosure within the meaning of Article 5 PCT for such
compounds. In the present case, the claims so lack support, and the
application so lacks disclosure, that a meaningful search over the whole
of the claimed scope is impossible, Independent of the above reasoning,
the claims also lack clarity (Article 6 PCT). An attempt is made to
define the compound by reference to a result to be achieved. Again, this
lack of clarity in the present case is such as to render a meaningful
search over the whole of the claimed scope impossibie. Consequently, no
search can be carried out for claims 20, 23 and related claims 21, 24.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relfating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an Internationa
Preliminary Examining Authority is normaily not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter 11 procedure.

JP 2004-516816 A 2004.6.10
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4B024/CA04 4B024/CA09 4B024/CA11 4B024/DA02 4B024/DA05 4B024/DA11 4B024/EA02 4B024
/EA03 4B024/EA04 4B024/FA02 4B024/GA01 4B024/GA11 4B024/HA01 4B024/HA03 4B024/HA12
4B063/QA01 4B063/QA08 4B063/QA18 4B063/QA19 4B063/QQ13 4B063/QQ42 4B063/QQ52 4B063


https://share-analytics.zhihuiya.com/view/a1f45132-ed84-4fa6-90fd-a3bc7cb78aa8

/QR08 4B063/QR33 4B063/QR42 4B063/QR55 4B063/QR59 4B063/QR62 4B063/QR74 4B063/QR80
4B063/QS05 4B063/QS25 4B063/QS34 4B063/QS36 4B063/QX02 4B064/AG01 4B064/AG27 4B064
/CA01 4B064/CA19 4B064/CA20 4B064/CC24 4B064/DA01 4B064/DA13 4B065/AA01X 4BO65/AAS7X
4B065/AA90X 4B065/AA93Y 4B065/AB01 4B065/AB02 4B065/BA01 4B065/BA08 4B065/CA24 4B065
/CA25 4B065/CA44 4B065/CA46 4C084/AA02 4C084/AA03 4C084/AA06 4C084/AA13 4C084/AA17
4C084/BA35 4C084/BA44 4C084/CA53 4C084/MA13 4C084/MA16 4C084/MA24 4C084/MA43 4C084
IMAS52 4C084/MA56 4C084/MA57 4C084/MA59 4C084/MAGO 4C084/MAG3 4C084/MA65 4C084/MAGG
4C084/NA14 4C084/ZA022 4C084/ZA062 4C084/ZA152 4C084/2ZA182 4C084/ZA202 4C084/ZA212
4C084/ZA222 4C084/ZA332 4C084/ZA362 4C084/ZA452 4C084/ZA512 4C084/ZA552 4C084/ZA592
4C084/ZA602 4C084/ZA662 4C084/ZA682 4C084/ZA752 4C084/ZA892 4C084/ZA942 4C084/ZA962
4C084/ZA972 4C084/ZB072 4C084/ZB132 4C084/ZB152 4C084/2B212 4C084/ZB262 4C084/ZB322
4C084/2B332 4C084/ZB352 4C084/2B372 4C084/2B382 4C084/ZB392 4C084/2C062 4C084/2C352
4C084/2C552 4C086/AA01 4C086/AA02 4C086/AA03 4C086/EA16 4C086/MA01 4C086/MA04 4C086
/MA16 4C086/MA43 4C086/MA52 4C086/MA56 4C086/MA57 4C086/MA59 4C086/MAG0 4C086/MAG3
4C086/MA65 4C086/MAG6 4C086/NA14 4C086/ZA02 4C086/ZA06 4C086/ZA15 4C086/ZA18 4C086
/ZA20 4C086/ZA21 4C086/ZA22 4C086/ZA33 4C086/ZA36 4C086/ZA45 4C086/ZA51 4C086/ZA55
4C086/ZA59 4C086/ZA60 4C086/ZA66 4C086/ZA68 4C086/ZA75 4C086/ZA81 4C086/ZA89 4C086
1ZA94 4C086/ZA96 4C086/2B07 4C086/ZB21 4C086/2B26 4C086/ZB32 4C086/ZB33 4C086/ZB35
4C086/ZB37 4C086/2B38 4C086/ZB39 4C086/2C02 4C086/Z2C06 4C086/ZC31 4C086/ZC35 4C086
/ZC55 4H045/AA10 4H045/AA11 4H045/AA20 4H045/AA30 4H045/BA10 4H045/CA40 4H045/DA00
4H045/DA76 4H045/EA20 4HO045/EA50 4H045/FA72 4HO45/FA74
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https://worldwide.espacenet.com/patent/search/family/026914580/publication/JP2004516816A?q=JP2004516816A

