JP 2004-516817 A 2004.6.10

(19) BFEHFEF(P) WARRBITFLEAN (1) S HBARES
$53%2004-516817
(P2004-5168174)
(43)/5%E FR165E68 108 (2004.6.10)
(51) Int.CL." Fl F—va—F (3%
C12N 15/09 C12N 15/00 ZNAA 2G045
AG1K 38/00 AB1K 29/395 D 4B0O24
A6 1K 30/305 AB1K 45/00 4B0O63
A6 1K 45/00 AB1P 1/M4 4B0O64
AG1P 1/04 AB1P 1/16 4BOB5
ELERR KR THEGTHER B (&£256 H) BEECHRYS
@) HEES 15 BE2002-516303 (P2002-516303) | (71) HEEA 201005050
(86) (22) HEEE SER13ETA25H (2001. 7. 25) A2HA L - FIIv s R fra—RL
85) BIFASCIRME  ERUISELIA24H (2003, 1.24) 45w K
(86) EIREHEESE  PCT/US2001/023433 TAVHEREH )74 L=THO4 30
87) EEAMES  ¥02002/010387 4070 - E—A—FF4F 31
87) EREAME ERI4E2ATH (2002.2.7) 60
(B1) MEEEZBEE  60/221, 478 (74) {RE A 100089266
(32) B5EH ERLL22ETH27H (2000.7.27) £ELT KB B—
(33) BSLIEE|/E  KE (US) (72) BEAE V=2, wAFA
(Bl) EEIEERES  60/223, 268 FAVHEREH) 74+ 0=TFTMO94086
(32) % H FER128E8A3H (2000.8.3) 2 Uy RHAF - AvEvofa—F
(33) BRIETERE HE (US) 9
(3l) BEIETRESEE  60/227, 054
(32) B5EH R 1258 21 (2000. 8. 21)
(33) BEEETHRE  KE LS

B R ICRE <

64 [RADEN] GANRIEBLERZEE

(57)0 000

oobooboobOoo0obOoo0obOO0ob0 OCoboobOob0 oDbobooobOooobOobOooOooOooOooao
oooboobOoobDoooboooobOooooooobooooooooooooboboobooo
ooobooobOoobOoobOoobOoooOoobooOoobooobOooobooobooOobooobood
oooODoo0obDO0ooDbDOooDbDooboobOooDbDooDbDOoOoDO



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

Oo0oooooo0oUoooDooo4o0 oo oDoooooooDooogogog
e s e e e e e O s sy [ |
Ooo0ooooooooooooo0oooDooooooooooogooga-g

OooooooogoQgg

OO0 oooooogogoo
OO0 ooooDooogogogo
Oooooooooogogoo

OOooOoooao
O 0OoOooo
O 0Ooo0ooOoo

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

OooooooQgoao

oo

O
O
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

OooooogogogaoQg

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

O
O
O
O

OoOoo0oOoogooogod
Ooooooood

|

OOoo0oooao

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 2004-516817 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 [ |

Ooo0ooooooo o0 oo oooo0 o0 oD oD o oo oo oD oo o oo oo oooogoogogoo
e e e e e Iy

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

OOo0ooooooood
Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg
Oo0oooooooQodg
oo ooooogoQgg
OoooooogoQgg
OoooooogQgdg

O O0ood

O Ooooo
O Ooooo
O OoOooo
O O o0goo

O
O

O
O
O
O
O

O

|

I [ I [y
O 0o oo
O Ooogoo

O oOooo
O oOooo
O 0Oooo

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

O O0ooo

O Oooo

)

O Oooo

O Oooo

O Oooo

O 0ooo

O O0ooo

O 0Oooo

JP 2004-516817 A 2004.6.10

gboooboboobooboooboaodnb
oooooooboOooooogano
gbooobooooboobonb
ugboooboooobooboaoadnb

gboooboobooboobonb
gbooboooobodgobd

ooooooobOooooogao

gboooboboobooboooboaodnb

10

20

30

40

50



e R e [ [ A [
I e e s e e ey

Oo0oooooo0o oo oooo oD oo oDoooo0ooDoooogoggoao
Oo0oooooo0oooDoooUoo oD UooDoDoooogooDoooogoggogoao

Ooo0oooogogQgoo
OoooooogQgoo
Oooooggoao
Oo0ooogoQgogao

O
O

OoOoo0ooood
OoOoo0oooogod

O
O
O

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

OJ
O
O

Oo0o0ooooUdUoUooDooooUUUooDoDooUooUoooDoooggogaog
OoOooooocooo0oooooooooDoooooooooooogogoao
OoOoooooooooooooo oo oooDoooooooDoooogoQgoao

O0Ooo0oo0ooao
O0Ooo0oooao

O
O

Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
Oooo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Ooood
OooOoo0oood
Oo0o0oood
OoOoooood
OoOoo0oooogod
OoOoo0oooogod

Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
Oooo0oood
Oo0o0ooood
OoOoo0oooogod
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O o0Ooooo

OO0 ooooooQgoooo
OO0 oooooogogQgoooo
OO0 oooDoooggoooo
OO0 oDooDooogogdQgoooao
Ooooooooogogoooao
oo ooooooQgoooo
OO0 oooooogoQgoooo
OO0 oooooogoggQgoooo
OO0 oooDooogoggQgogoooao
OO0 oo oDooogogdQgoooao
Oooooooogoooao
OO0 ooooooQgoooo
oo ooooooQgoooo
OO0 oooooogogogoo
OO0 oooooogogogoo
Ooo0ooooooogoOooOoao
OoooooooQgogooo
oo oooooooQgogooo
OO0 oooooogogooo
OO0 oooooogogogogoo
OO0 oooDooogogoao
OoooooooogoOooao
Oo0oooooooQgogooo
oo ooooooQgogooo

O Oooo

O
OJ
O
O

4)

O O
O O

O
O
O
O
O

JP 2004-516817 A 2004.

O 0Oo0oo0oo0oao
O 0Oooo
O 0Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
OO oo

OoOoo0oooao
OOoo0oooo
O 0OoOooo
O 0Oo0ooOoo
O 0Ooo0ooao
O Ooooo
O oOoooo
O 0Ooooo
O 0OoOooog

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 [

Oo0oooooogogodg
OO0 oooooogogodg
OO0 oooooogogdg
OOo0ooooooood

O
O
O
O
O

O O

Oo0oooooooooooDooogoooooooogdg
Oo0ooooooooooDoooggooooooogdg
OO0 oooooggooDooodogoooooogdg
OooooooooooooooooooooOodg

Oo0oooooooooooogogoooao

gooogao

oooooooboooobooooooooobooboooooooooobooooboooOoao

oo ooooogooQgg
OO0 oooooggg
OO0 ooooogoogdg
OoooooooOodg
OooooooooQgodg

O 0o oo
O Ooogo
O Ooogoo
O0Oo0oooao
O 0Oo0Oo0oogoao

O
O

O

%)

JP 2004-516817 A 2004.

ooooooooobooooooooooobooobooooooooao
oooooooooboooooooooooooboobooooooooao

goooboobobooboboobooboobooobooboobon
gboooboobobooboobooobooobao

O

0

oo
goboobooogogboooboboogoboobooogobaoao

oooooooobOoocooooooooooao

O
O

oo

O
O
O

ogoad
ugbooboobobooboobooobooboobooobooobobobobooboobnn

O
O

oo

O
O

oo

O
O
O
O

goood

O
O
O

O
O
O

O O

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

O

O

goooboobobooboobooboobooobooboobodn

[ |
O O

a
oad
g o

oad

O
O
O

O
O
O

O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oooao

[ |
[ |

O d
O d

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

.10

10

20

30

40

50



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

Oo0oooooooooDoooooooDoooogoooao

Ooooooooooooooogoooooogdg

Oooooogd
OOooooogd
OoOoo0oo0ooood

oo

OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oo0ooao

O
O
O 0Ooo0ooOoo

Oooooooo0ooooooooooooogodg

O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0oogoao
O0Ooo0oo0ooao

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

Oo0ooooooo0ooDoooooDooDoooogoooao

O
O
O
O

OOoo0ooooao
OO0Oo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo
O 0OooQgogoog

O
O
O
O
O

O 0Ooo
O o0ooo
O 0Oooo

(6) JP 2004-516817 A 2004.6.10

oooooooao

ooooooooooao

ooooooooooao

ooooooooooao

ooooooooooao

ooooao
oooooooooao

ooooooooooao

oooooooao

oooooooao

oooooooao

oooooooao

gooooaoobaoaao

oooooooao

oooooooao

oooooooao

oooooooao
oooooooao

10

20

30

40

50



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

Oo0ooooooooooao

O

JP 2004-516817 A 2004.6.10

ooooooooao

10

20

30

40

50



OOoo0ooooao

Ooooooooo0 oo oooo o0 oo oDoooo0oooDoD oo oo oDoooo0ooDooooOgodg
R e e e e s e e e A s [ |

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

O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O 0Ooo0oo0ooao
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
Q OO0 o0Ooag
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
O O0Oo0oooao

ooooo oooao

ggooao
g a
O
gooao
u a
O
gooao
ugbo oOad
ugood
O O
O
goaoaao
O O
0
goaoaad
O O
0
ogooao
ogood
ugod
gooao
gooao
goaoaad
ggooao
ugood
ooao
gooao
goaoaao
gooao
gooao
goaoaad
ggooao
ugood
ogooao
gooao
goaoaao
ogoao
gooao
goaoaad
ggooao
ugood

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 0Oooo
O oOooo
O oOooo
O 0Ooo

OooooooogoQgdg
OoooooogQgdg
Ooooooggodg
OO0 ooooogogdg
OooooooogoQgdg
OooooooogQgdg
OoooooogoQg™g

O OO

0
U
O
0

O Oooo

O oOood

O O0ooo

O Oooo

0
N
O
0
O

O oo oooog

0
U

O O0ooooog

0
U

ugoon

Oooo0ooogo

C

Ooooooooo

O

Ooooooog

O

Ooomd
goooao

(8)

Ooooooog

0
U
O
0

OOoooooog

0
U
O
O

O Oo0ogooooog

0
L]

OoOooOoooooo

O
0

gooooogd
ooooo ooooobo ooooo oooao
gooooboobobogoboobooooboobobbooboobobboobodd

Oooooooo

O

Ooooooog

O

Ooooooog

O

oomd
goooooooao

OoOoooooog

O
a

JP 2004-516817 A 2004.

O 0O0ogooooog

0
L]

OoooOoooooo

O
0

Oooooooo

O
0

Ooooooog

O
U
O
0

Oooooooog

O Oooo

O oo oooog

O Oooo

O Oo0oooooog

O Ooogoo

Oooooooo

O 0Oooo

Oooooooo

O
0
O
0
O

Ooooooog

O Ooooo
O Ooo0ooo
O 0o ooo
O 0o oOooo

OOooooooog

O Ooooooog

.10

OO0 ooooog

10

20

30

40

50



Ooo0oooogogQgoo

DI:II:II:II:II:IDI:II:I
Oooooogd

O

OOooooogd
Ooo0oooooQgoao
Ooo0oooogoQgoo
Ooo0oooogogQgoo
Ooo0oooogQgoo
Ooooooggoao

goodg

~
©
o/

OOooooogd
OOoooooogd
OoOooooood
Oooooooogd
Ooooooogd
OOoooooogd
OOoooooogd

oooogao
gooad googo 0O

OO0 oooooooQgog
OO0 oooooogogodg

O
O
O
0
O
O
0
4
O
g
O

OO ooooooOgoogooOoao
OO ooooooQgogooao

ooog 0O O ooooooao
googoogogoogoo oo

e ey R e e ey [ A [

e e s e e s ) e o

Ooo0ooooooooooooo oo oDoDoooooD oo oDoDoo4oooooooogdg

OO0 ooooogogogogoooog
OO0 oooDoogog4gogoooog
Oo0oooocooooooondo

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
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

O g O
O g O

O d
OJ

OoDoDoDoooo0oooDooooogogogooooao
OO0 o0DoDooo4dodoooDoDoooggogooooao
Oo0oooooooooDooooooooooao

O
O

gooao

oo oooboboobdo o goobodod
ood oooo boooo O o

OO0 oDoDoooooog=< o
OoooooooQogoooao
Oooooooogooooao
OoooooogoQgogoooao
OO0 o0DoDooogoQgogoooao
Ooo0oooooOooOooOooao
OoooooooQooooao
OoooooooQgoooao
OoooooogooQogoooao
OO0 ooooooggogog
OO0 oooDoooggogoodg
OooooooooOgoogoo
OoooooooogoogogooQg
OooooooogogogooQg
Oo0oooooogoggogooQg
OO0 ooooooggogog
Ooo0oooooooogoogood
OooooooooQgoogoao
OoooooooogogogoogooQo
Oo0oooooogogQgogooQg
OO0 ooooooggogoQg
OO0 ooooooggogodg
OooooooooogooOgood
OooooooooQgoogoo
Oo0oooooogogogoogooQg
OooooooogogogogooQg
Oo0oooooogoggogoog
OO0 ooooooggogg
Ooo0oooooooogoogoo
OooooooooQgoogoQo
Ooo0oooooogogQgogooQg
OO0 oooooogogogooQg
Oo0ooooooggogoQg
OO0 oooDoooggogdg

OOoo0ooood
OOoo0ooood
OoooooogoQgdg
O0Oo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
O 0o oooog
Ooooooooo
Oooooooog
O oo oooog
O oo ooooog
O oo oooog

gbooonboao

O
O

Ooooooogd
Oooooogd
Ooooooogd
OoOoo0oo0ooood
Oooooooogod
Oooooooogd
Ooooooogdg
Ooooooogd
OOoooooogd
OoOoo0oooood

JP 2004-516817 A 2004.

OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
Ooo0oogQgogao

O
g
O
g
a
O
g
g o
0

gggooooooan

O

oggd

[
o

Ooooooooooooogod
Ooooooooooooogd

OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0oooodg
O0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O O0ogoooooog

OO oooooogooQgodg

0

goo ooboob ooao

gboog oboooboog obo
ugb Oo40 ob boooobogoaob

O

O

goooboobgnnb

oooooooao

O OooOoooooo
O oo ooooo
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood

O

O

O

oo oo oooooo OO

O
g
a

O

10

20

30

40

50



(10) JP 2004-516817 A 2004.6.10

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ooooo0 00 boO OO oooooooboDbOob0 ODoDbOOoOoOD DOO0O O0o0o0oDOo0oao0
Udd 0o0o0o0odfg oogoggogggoono 00000 ogoono oooooooo oo

ogoob0 ooboo 0o obobob0o oDoboobooo oboboobooob bo
goob0 oobooobooboo ocoboboobooooboobooobooobaoao
ooooob0 oooob0 oooob0 oooob ooob0 ooo oooo
ooooboobobod

O O
O O
O O

O
O

oooooooooooao
ooooooooooboao
oooooooooooan

O ooogad
a
O
oo 0O bOboobogb 0O
a
O
g

O
gooaoan
gooooao
o ooano
O gooaoan
ooooooooao goooao
goooooobad goo o0d
ub boooboobodobaoohb

goooobooaoan

O0Ooo0oooao
O0Oooooao
O0Oooooo
O0OooOoooao
O0OoOoo0ooao

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

oo ooooogooQgodg
oo ooooogooQgg
OO0 ooooogoogdg
OoooooooOodg
OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao

O 0Oo0ooooao
OOooooogd
OoOooooood
Oooooooogodg
O Oooo

O 0Oooo

OO oo

O Oo0ooooao

O Oo0ooooao

O O0Oo0ooooao

O O0Ooo0ooooao

gboogogbdaoan

O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
OOoo0ooooaog

OO0 ooooogogg
OOoo0ooooooOod

OooooooogooQgodg
O 0Ooo0oooo

O 0Ooo0oooao
O 0Ooogoooao
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao

OO0 ooooogogg
OOo0oo0oooooogooOodg

o oooooao
oooooooao
oooooooao
ooooooooao

gboooboooboao

oooooooao
ooooooooao
ooooooooao
ooooooooao

Oooooooogogogoao
Oooooooogogooao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogooo
OooooooogogogoQg
OoooooogoQgg
oo o0 ooooogogog
OooooooogooQgg
OooooooogoQodg
Oo0ooooogooQgdg
Oo0oooooogoQgdg
OoooooogoQgg
OoDoooooggdg

I Y [
O o0Oood

ogooao

O 0o oo

googbaod

oooooooooaon
gooooboobonb
gboooboaoobodahb gboooboobd goodaao
oooooooooaon ooooooooao ooagogao
gboobooogoboobooobooobooboooooboooboaodnb
ooooooooooocoouooooooboooobocooooooooao
goooooao

ooooooooao
ooooooooao

oooggao
ooogogao

O oOooo
O oOooo
O 0Ooo
O o0Oooo

oad o
OO0 oo
oad o
od od

O 0Ooo0oo0oooao
O OoOo0ooooao

goooooooooooooooooooao
gooobooboobooboobobooo
ugboobdooboboobooboaoobood
codgooooooboobooogoooao
gbooobooboobooboobooooao
oooooooboooooooooo ooao
oo oooboob booog oooao

Oooooooooooooodg
Ooooooooooooood
Oo0oDooooogogogooooodg
OO0 o0DoDooogogoooood

OOoo0oooo
OOoo0oooo
O0Oo0oooao
O 0OoO0Oo0ooaog
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O Ooo0ooooao
O OoQgooooao
O O0ooOoooao
O 0Ooo0oo0oooao
O 0OooOoio;oooao
O Ooogoo;oooo

oono gooooad

Oooooooogod

goooboooboboobooboooboogoboooboobooobooDbodnb
ugbobooboobooboboobooboboboobooboooboooboooboadnb
oooooooobooboooooooooobobobooooooooooboDboood
Doooooooo” 000000000000 000O000000000

Ooooooooooooooogogoooondo

e e R s [y [ |
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O 0OoOooog



e R e [ [ A [

Oo0ooooooo0ooooooogooooao

e e e e e e I By

(11) JP 2004-516817 A 2004.6.10

goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
oooooob,bOO0oo0cooooooooooao
gooad
ugbobooboobogobooboobooboobooboobooboooboob0 ooao
oooogoooooocog0ogogogooon oooooooo0oocoooooooooao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooooooooooob oooooobooooooooooooDbao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
oooooooobooboooooooao
gooad
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
g 0o ogoboooboodg oooboo ooobooboooboooboooboooogdhb
oooooooooooooooooobooboououogObObobODbOObOOooOooooao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
poooODO0O0O0OoODODOO0DO0OOODOO0DOODODOODODODODDODODOODDODODOODODOOO
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboboobooooboobobooboooobooboboobono bo o
oo ooo oo oboboooo0oO0o4o40obL0D ooooooobobOOoOOobOooooooao
uooo oooo 0o obobooboodo oboooboo oboooooboobo ooobao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
goooobooogoboooboobogobgobobobooboboog oo ooob o
uoooobo ooboobo ob booob0 OobO0 ooboobooobooboobooao
ogooao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
gboogbooboboobdooboobooboodab
gooao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
ugboobd googgoboooooboobooobooobooboocoooboobooboaoadab
goooooooooooogoooobob 00O o booobooo ocooo bo OO
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
gooooooooooooooooooboboobooooooooooooboo oo
g oooo ooobooobob bbooobob OO oooob boobooog oo

10

20

30

40



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

Iy e e e I e e I
e e e e e s sy e e e e A o B
e e e e e e s sy e e e e e Y B

O
O
O
O

O
O

O

goog d

ggooao
oooano
ogooao
oooao

ggooao
oooao
oooao
oooao

O Ooooo

ogoao

goooano

gooaoano
gooao

O

OoooooogoQgooao
Oooooooggogogoao
OO0 oDooogQgogogoao
OoooooooOoogoo

Ooo0oooogoQgdg
Oo0oooogoQgdg
Ooo0oooogoQgdg

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

OO0 ooooooooooooao
Oo0ooooooogooooog
OO0 oooDooogog4Qgooooog
OO0 Do oDoogog4gooooaog
Oo0oooooooogoooooao.o
[ B |

OoooooooooooooooooDooooooDooooooooooao
OO0 oooooo4gogooooog

O O o
O OO

Ooooooogdg
OOooooogd
OO0 oooogd
OoOoo0oooood

oo
uoano
ood
ooano
uoano

gooooobood

gbooooooand

U Obbobooooooooooboboboooogoao

(12) JP 2004-516817 A 2004.6.10

ooggao
oooogao
oooogoao
oogogoao

ooooooooao oooooooooaon
gobooobooooboad oooobooboganb
ooooooooooocoooooooooao
gboooboooboao o ob 0 0oogbao
gboobooobaod t

O Ooo0ooo
O Ooooo

O

obobooboobobooobooboooobooboboo
oo oo oob oobdo ooboboobdo oooboooboo aao
ooooooobooooooooooooobobooboooogoao

OooooogQgog
OooooogoQgg
Ooooooggdg
Oo0ooooggdg
OoOoo0oo0oooao
OoOoo0ooooaog
OOoo0ooooogo
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaog
OOoooooaog
O0Ooo0ooooaog

O Oooo
O 0Ooo
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

O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
OoOoooooao
OOoooooaog
OOoo0ooooaog

OO0 oooooogogogogoao

od
oon
oo
oono
uoan g
ooooooooooao
gooboooboooboooboag

OooooooogoQgdg
oo ooooogoQgg
OoooooogoQgg
OO0 oo oDooogoggooooaog
OOo0ooooooogooOgodg
OOooooooogoogodg
OooooooogoQgg

O
O

O
O

O

Oo0ooooooogooao
O
O

OO0 ooooooogooao
OO0 oooooogogooao
OO0 oooooogoggogooao
OOo0ooooooOoooooao
Oo0ooooogoooooo
OoooooooQgooao
OO0 ooooooogooao
OO0 oooooogogooao
OO0 oooooogoggogoao

O O0Ooo0ooo
O

OO0 ooooooogoooooo
O
(]
O

OO0O0Oo0ooooao

Oo0oooooogogooooaono
O O0Oo0ooooao

Ooooooooooogoooogo
OooooooooooooOooQgoan.

[ B |
[ O I R |

O
O
O
O
O

oo

Ooo0Oood
O
O

ao
ogoao
goao
gbooaoan

OOoo0ooooao
O 0Ooo0oooao
O 0Ooogoooao
OO0Ooo0ooooaog
OO0O0Oo0ooooao
O
O
OO0O0Oo0ooooao
OOoooooogd
Ooooooogd
Oooo0ogoood
O0Ooo0oooao
O 0Ooo0oooo
O0Ooo0oooao
OoOoo0Ooo0ooao
OoOoo0oooaoo
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0Ooooao

goooobooogan
gbobooboooboad
goooooooao

Oooo0oogoood

O 0Ooo0oooao
OOoo0oooao

OOoo0oooao
Ooooooogd

ao

OoooooogoQgoo

10

20

30

40

50



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

OO0 oDooooooooDoooogogogooooog
OO0 0Do0ooDooogooDoooogogogooooog
OOo0oooOoooooooooooooooono

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg
Oo0oooooooQodg
OO0 ooooooogodg
Oo0oooooogogodg
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooodg

Oooooooodg

Oooooooodg

OOoDoDooDooo4o0ooooooooooDoDooogogogoooao
OO0o0ooDooo0ddoooooUogUDoooDoDooogooooao
Oooooooo0oooooooooDoooooooooao

ooano
ooad
oono
g o

O0Ooo0oo0ooao
OOoo0oooo
OOoo0oooo

OooooooooogogooQg
oo ooooooogogooQg
oo oooooogogoo-g
OO0 ooooooggogog

O0OoOo0ooooao
OOoo0ooooao
O 0Ooo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao
OO0O0oo0oo0oooao
OOoo0ooooao
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogooao

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo

OOoooooogogg
OO0 ooooogogog
OOooooooogoQgodg
OooooooogogoQgg
OoooooooQgogoao
Oooooogogao
OooooogoQgogaog

OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao

g o

g o

OooooogoQgoao
Ooooooggoao
Oooooogogogoao

gd

O O0OoOgooao

OoooooDogooodg

OOoo0oooQgod

OO0 ooooogoggogg
OooooooQoogoaoQg
OoooooogoQgogooQg

Ooooooogdg

Oooo0oogoood
O 0Ooo0ooo
O 0Ooo0gooo

O

OJ

O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
O0O0Oo0ooooao
OOoo0ooooao
OOoo0ooooao

(13)

O
O

O
O

O

O OooOooo
OOoo0ooooog

Ooo0ooooQgdg

o

O
OJ
O

Oooooogogdg
Oooooogogdg

Ooo0Oood

O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0o0ooao
OOoo0oooao
O0Ooo0oooao
O0Ooo0oooao

O
O
O

oo

OO0 oooooogogg
Oo0oooooooogod
Ooooooooogodg
OO0 oooooogoogdg
Oooooooogoogg
Oo0oooooogogg

OO0 oooooogoggdg
O O0Oo0ooooao
OO0Ooo0ooO0oo0ooao
O0Ooo0oo0oooao

OOooooooOoogoQg
OooooooooOoogooQg
OoooooogogQgogg
OoooooogogoQgogg
Oooooooggogdg

O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo

OO0Ooo0oo0oooao
OO0Oo0oo0oooao
OO0Oo0ooooao
OO0O0o0ooooao
OO0Oo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oooao
OO0O0o0ooooao

gooagao
ooooao
goooano
gooaao
o oo 0O
goboooano
gooaoano
gooooobOooobooooooooooboao
goooboobooboboobooobooobooaodnb

OO0OooOooooaog
OOoo0ooOoo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoooooog
OO0 oOooooaog
OOooOooooog
OOoo0oo0oo0ooao
OO0Ooo0oo0oo0ooao
OoO0Ooo0ooooao
OOoooooaog
OO0O0ooooaog
OOooOooooog
OO0Ooo0oo0oo0ooao

JP 2004-516817 A 2004.

uoano
oodad
ogoad
uoano
oad

O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0o0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao

ooano
oad

OooooooogoogoQg
OoooooogoQgogg
OoooooogQgogdg

O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oo0ooao

Oooooooogogodg
Oo0oooooogogg
Oo0oooooogogg
OO0 oooooogogdg
OOo0oooooooogod
Oo0ooooooogogdg
Oo0oooooogogodg
oo oooooogogg
OO0 oooooogogg
OO0 oooooogogogdg

Oooooooggogg
OOoo0oooooOoogoQg
Oooooooogoogodg
OoooooogooQgogoQg
OoooooogQgogg

OOoo0oo0ogao
O0Ooo0oo0ooao
OoOoo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao

O0Oo0oo0ooao
O0Oo0oo0ooao
O0Ooo0o0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0ooogoao

Oooooooogooodg

.10

Oooooooggogag

O0Ooo0Ooooao

O0Oo0Oo0ooao

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 [ |

OoooOoooO4oooooooooooooooogoodg

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

OO0 o0ooDooo4ddoooooUog4dooooogogogao

Oooooooooooooooooooooogoogooao
Ooooooooogoogoao
Ooooooooogogogoao
Oooooooogogogoo
Oooooooogogogao
OO0 ooDooogogogao
Ooooooooogoogogoao
Ooooooooogoogoo
Ooooooooogoogoao
Oooooooogogoao

OoOoo0oo0oooao
OoooooogQgdg

od

g
uoano
ood
ooano
uo

Ooo0oooogoQgoo
Oooooooogdg

OOo0ooooooooOooooao

I Ry |
[ Ry |

O

O
Ooooooogodg
OOoooooogod
OOo0Doooood
Ooooooood
Oooooooodg
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao

O O
O O
O O

oodd
ood

OoooooogoQgdg

Oooooooogoogooao
OO0 oooooogogogooao
OO0 ooDooogogogogooao
OooooooooogoOooao
Oooooooogoogogooao
Oooooooogogogoao
Oooooooogogoao
Oooooooogogoao
OO0 ooooogogg

OoOoo0oo0oooao
OoOoo0ooooaog
OOoo0ooooogo
OOoo0ooooaog

O Ooooo

O

ooooao
goooao

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

OooooogoQgg

oad
ooano

O
O
O

OO0 ooooooogdg
oo oo oDoooogdg
Ooooooood
Oooooooodg
Oooooooodg

O

Ooooooggdg

O O

OoOoooogogood

(14)

oodd
oogd
ood

(]
O
O

oo

O

Ooo0oooooQgdg
Ooo0oooogoQgdg
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooo

O

OO0 oooooooggdg

ugb Oooooad

o

O 0o oooogod
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo

oo 0O
ood
oo
o oOn0o

oo

O
g
u

Ooooooogod

O
O
O

OO0 ooooooogdg
Ooooooooogod
Ooooooooogdg
oo ooooooogdg
oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
OO0Oo0oo0oo0ooao

OOoo0oo0oooao

OO0O0o0ooooao

O

OooOoo0oooooQgdg

OO0 oooooogogooao
OOo0oooooooQgoOooao
Ooooooooogoooao
OooooooogQogooao
Ooooooogogooao
OoDooooogQgooao

O Oood
O 0Oooo
O 0Ooo
Oooooooogod
Ooooooogod
Ooooooogod

oo
ugod
goao
ugoad

O
O
O
O

oogd
oo

uoano
oogad
ooo oo
goooaooad
ooooooao
gooboooooboobooboobooboooboobobobbooboobooodan
ooooooobooooooooooboboDboobooao

t
O
g
u
O

JP 2004-516817 A 2004.

O 0Oo0ooo
O 0Oooo
O 0Ooooo

OO0 oooooogogooao
Oo0oooogog-g

OOo0oooood

oogd
ood
ood

ood
oono
ao

O

OOo0oooooooQgoOooao
OoooooooogooOooao
OooooooogogoQgooao
Oooooooogogooao
OooooooogQgooao

OoOoooooodg
OOoooooodg
Ooooooogod
Ooooooogod
Oooooood

O

O
O
O
O
O
O
O
O
O

O

oo ooooooogg
OO0 oooooooggdg
OO0 ooooooogodg
Ooooooooogod
oo ooooooogdg
oo ooooooogdg
oo ooooooogg
oo ooooooogdg
OO0 oo ooooogdg

Oo0oooogog-g

Oo0oooogogg

OOo0ooogoood
OoO0OoooogQgdg

OO0 oooooogoogooao
OOooooooogoQgoOooao
OooooooogoogooOooao
OooooooogogoQgooao
Oooooooogogooao

O Ooooo
O OoOgooo

Oooo0oogooogod
Oooooooodg
Ooooooodg
Ooooooogod
Ooo0ooooogod

Oo0oooogoQgdg

Oo0oooogog-g

Oo0oooogogg

Oo0oooogogg
OoOooooogoQgd

Oo0oo0oOgoogo

OooOoo0oOogaDo

.10

O 0Ooo0ooOooao

O0Ooo0ooo0oao

10

20

30

40

50



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

Ooo0ooooooooooooo oo oDoDoooooD oo oDoDoo4oooooooogdg
OoOo0oooooo0ooooooUog o UoooDoDoDoUooUDoooDoDoDoooggoooooogdg
e e e e e e s [
Ooo0ooooOooo oo oDooooo0o0 oo oDoooo0o oo oDoooooooooaobo

OO0 o ooooogogooo
OO0 oooooogogoo

O
O
O
0
O
O
0
4
O
O
O
0

[ | OooooooQgoao
[ | [ i Ry
[ | O OO
O Ooogooo
O Ooogooao

O
O

O Ooo0ooo
O Ooooo

(15)

oooooao
oooooao
oooooao
oooooao

O Ooogoo
O O oo
I O [
I [ I [y
O 0o oo
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

g ob booao
goodg oo
ooooooao
goooooaoaano
oo oooogoo
goooobooao

O O0ooo

g
u
O
a
O
g

O Ooogooao

0
4
O
g
O
0

I I B
O 0Ooo0oo0ooao
O 0Ooo0ooOooo
O 0Ooo0oooao
O OooQgooao
O Ooogooao

JP 2004-516817 A 2004.6.10

O 0o oo
O O ogo

I I B
O 0Ooo0gooOooao
O 0Ooo0oo0ooo
O o0Ooo0oooao
O OooQgooao
O Ooogooao
O 0oo0ooOooao
O 0ooO0ooOooao
O o0Ooo0oo0ooao
O 0OooQoooo
O OooQgooao
O Ooogooao
O 0OooO0ooOooao

ugboobooboobooboooboobooboooboooboboboboobooban
ooooooooobooooooooooboboboooooooooobODbOOo0ond
gooobooboao

O

O 0Ooo0ooo Ooooooooogogogoao

Oooooooooogogoao

O O

O
O

goooboboooboobao
ooooob0 o0 ooogao
g0 bobooooboooboaoab
oooooooooooogoao
gooobobobooboobao
gbooobobooobooboad
oooooooobooooogoao
goooboboooboobao
ugboobooooboobad
oooooobobooooogd
gbooobooboooboobao
oooooooooooogoao
oo oo ooobooobod
oooooooobooooogoao
goooboboooboobao
ugboobooooboobad
ogoogao
oooooooooooogoao
g0 boooboobooboaob
gbooobooooobaoa oo
oooooooobooooogoao
goooboboooboobao
ugboobooooboobad
oooooobobooooogd
gbooobooboooboobao
oooooooooooogoao
gooobobobooboobao
gbooobobooobooboad
U0 oOooooooooooaob
gooobooogob oo o
ugboobooooboobad
oooooobobooooogd
gbooobooboooboobao

O

Ooooooogogogao
OoooooooogooOooao
OooooooooQgoogooao
Oooooooogogogogoao

O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo

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

OO0 oDooDooogogooooooogdg
Oo0oooooooooooooogod
Oo0oooooooooooooogod
Oo0ooooooooooooogdg
Oo0oooDoooooooooogodg
Oo0oooDoooooooooogd
OO0 oDooDoooooooooogod
Oo0oooooooooooooogod
Oo0ooooooooooooogodg
Oo0ooooooooooooogdg
Oo0oooDoooooooooogodg
Oo0oooDoooooooooogdg
OO0 oDooDooogogoooooogod
Oo0oooooooooooooogod
Oo0ooooooooooooogodg
Oo0ooooooooooooogdg
Oo0oooDoooooooooogodg
Oo0oooDoooooooooogd
OO0 oDooooogooooooogd

O

goooooboooooooao
gbooboobooooobodd
oo oo oboocooooooao
goooboob 0o goooao
ugboooboooobooboaoadnb
gooooooooooooao

O Oooo
O Oooo
O Ooogo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Ooogo

OO oo

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 s e s ) e e e e e e ) Y [ Y

OoOoooooooooooooogao
OoooOooooooooooooOooOoano

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0o0o0ooooao
OOo0o0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOo0oo0ooooao

O
O
O

I e I [y
OoooOoooOooobhooohooohooobooooooooooOoOgoano

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

O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O Ooo0ooo
O Ooooo
O Ooooo
O Oogooo

O Ooooo
O Ooooo
O Ooooo
O OooOooo
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

Ooooooog

O
O
O
O
OJ
O
O
O
O

O
O
O
O
O
O
O
O
O

O 0Ooo0ooo
O 0Ooogoo

Ooooooog

O oo oooog

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

O Oo0oooooog

Oooo0ogoooogo

O

Ooooooooo

Ooooooooog

Ooooooog

O oo oooog

O O0ooooog

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

Oooo0ooogo

O O

Ooooooooo

Ooooooog

(16)

Ooooooog

OOoooooog

O

JP 2004-516817 A 2004.6.

O Oo0ogooooog
OoOooOoooooo
Oooooooo
OOoo0oood
OOoo0oooodg
O0Ooo0oooodg
O0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Ooo0ooood
O0Oo0Oo0oood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood

goooooao

od

O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O O o0goo

od

goooao

O Oooo

od

O Ooogo

0

gbooobooboobooboobooooao

gbooobogao
gooooboaoano
ooooooao
goboooboao

gbooooboaoao

goooaoan

oooooooooboooooooooao
ooogooao
ooooogao
ooooogano
ooooogao

gooogooan
goooaoand
oooooao
gooooan

gooooand

10

20

30

40

50



e R e [ [ A [

OoOo0ooooooo0 oD ooDoooo00 oo oDooooD oo oDoDooo0ooooodg
OoOo0ooooooooooooo00 oo oDooooo oo oDoDoooooooodg
e e e e e e A o
e e e s e e ) s A o
OoooooOooo oD oo oooo0o oo oDooo o oo oDooooooooofdg

Oooooooooooogdg
Ooooooooooooogdg
OoDoDooooooooogdg
OO0 Oo0DoDooogogooooogd
Ooooocoooooooogod
Ooooocoooooooogdg
Oooooooooooogdg
Oooooooooooogdg
Ooooocogogooooogdg
OO0 O0OoDoogogooooogd
Ooooocoooooooogodg
Ooooocoooooooogdg
Oooooooooooogdg
Ooooooooooooogdg
OO0 oDoDooogooooogdg
OO0 Oo0ooDoogogooooogd
Ooooocoooooooogd
Ooooooooooooogdg
Ooooooooooooogdg
OooDoooooooooogdg
OoDooDoogogooooogd
Ooooooooooooogod
Ooooocoooooooogod
Ooooooooooooogdg
Oooooooooooogdg
OoooDoooooooogdg
OoDoDoDoo4gogooooogd
Ooooocooooooood
Ooooocoooooooogod
Oooooooooooogdg
Oooooooooooogdg
Oooooooooooogdg
OoDoDoDoogogooooogd
Ooooocoooooooogod
Ooooooooooooogdg
Ooooooooooooogdg
Oooooooooooogdg
Ooooooogoooooogdg
OO0 oDoDooogooooogd

O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
O O o0goo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Oogooo
O O o0gogaog
O Ooo0oono
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo

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 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

OooooooQgooQgQd
OooooooogogoaoQg
Oooooogogaog
Oooooogogaodg
OOooooogogodg
Oooo0oooogoogod
OoooooooQgoQgoQg
OooooooQgogoaoQg
OooooogogaoQg
Oooooogogdg
OO0 ooooogogdg

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
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

OoOoo0oo0oooao

OooooooogoQgQg
OoooooogogoQg
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao

a7

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

JP 2004-516817 A 2004.6.

[
o

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

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

O Oooo
O 0O oo

ugboobdooboboobooboaoobood
ooooooooboboobooooooao

O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogogoao

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
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
O O

10

20

30

40

50



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

Ooooo0ooooooo oo o oo oo oogoooooogogood

O

Oooo0oogooogod

O

Ooooooooooooood

O

Ooooooooooooood

O 0Oooo
O 0Oooo
O oOooo

O
g
g
O
g
u
O
g

Ooo0oooogoQgoo
OoooooogogQgoo

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

O

O

oo ooooooQodg

g
a

O 0Oooo

Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
Ooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOooooood
Oooooooogd
Ooooooogd
OOoooooogd
OOoooooogd
OoOoo0oooood
OoOoooooogod
Ooooooogd
Ooooooogd
Oooooogd
Ooooooogd
OoOoo0oo0ooood
Oooooooogod
Oooooooogd
OOoooooaog

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

oo ooooooQgodg
OO0 oooooogdg
O oo oooogdg

O
O
O
O

ooo
oon

oono
uond
ogagad
oon

O OO

Ooocoooogoo

O

0
4

0
O

O 0Oood

[ I R |
[ I R |

oo ooooooQgodg

Ooooooood

[ |
(]

O
0

goooooobaban
oooooooooaon

oo
g o

oo
uo
oad
g o

O O
O O
O O
O O
O O

Ooooooogdg
Ooooooogdg
OOooooogdg
OO0 ooooogd
OOoo0oooOod

(18)

O O
O O
O O

Ooo0ooooQgodg
Oooooogdg
Ooooooogdg

OOooooogdg

0O O

OOoo0oooood

JP 2004-516817 A 2004.6.

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

OOoo0oooOodg
OooooooQgodg
Oooooogdg
Ooooooogdg
Oooooogdg
OoOoo0ooooodg
OOoo0oooOgodg
Ooooooogdg

oooooooooooooooooao
oooooooooboooooooao
oooooooboooooooooooao
ooooooooboooO0oO0 ODooooOogao
ooooooooboooo O
oooooobooooogod

ooo
uon

O 0Ooodg

a
O
g
g

oono
uond
ogagad
oono

O O0ood
O 0o

oono
uoano

oono
uon
oggad
ooano

g
u

O Oooo

g
g

O 0ooo

goooobooaon
ao

gooobooan
goooaoobaoan
oooooooao
gooad

O
O
O
O

O
O
O
O

Ooooooogdg

Ooo0Oo0ogooo0odd

[ i R

Ooooooogd

Ooooooogdg

O

O d

O OoOooo

OOooooogdg

O

OoOoo0oooood
Oooooooogd
Oooooooogd
Ooooooogd

OOoo0oooOod

O

[
o

OOooooogd
OOoooooogd

O
O

O O
O O
O O
|
O O

OoOoo0ooooOodg
OoooooQgdg
Ooooooogdg
OoOooooogdg
OOooooogdg

oooggao

ooo 0ooobad
gboooodoaoad

ooooooao

oooob oOd
oooooooao
gooooooan

gboboooooan
gboooodoaoad
oooooooao

10

20

30

40



:

(19)

PREATE

FOoR 2 B B2 & & F O£ B

= F 5§ F F F g & B

(ySr
Hslys
s nks

AaSr
AnGybs
mnts

g UnUn
layd

ls\A

AgUnGu
Laylle

s M IeyTpTr
Gs T

S5V

ReBr

Hs He'lip

TeTay T

L T e T e T e T e T e O e R e T T e T e O e, O s T e TR e, N e N e I e N e T e T e T e T e TR e T e T e B e B e T e T e T e T e B e R e

coooooooooooogb
Oo0ooooooQgoooao
Oo0oooooogoQgoooao
OO0 oooDooogogQgoOo®woaog
OO0 oooDooogoggoooaog
Ooooooooogogoooao

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
Y I Y
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
OO o0gogog
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo

O
O

O
O

Q
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

|

JP 2004-516817 A 2004.6.10

|

O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

10

20

30

40

50



O

OoooOoooOoooooooooOoooOoooooooooogogood
Ooooo0ooooooo oo o oo oo oogoooooogogood

Ooo0oooooooo0oooooooooDoooooooooao

Ooo0oo0ogao
O o0ooo0goao

oo

e e R Iy |
e e e e e ey e s e I |
e e e R e B e e I |

O

O Ooooo
OO0 ooooogogdg
OooooooogoQgodg

oo

gooad
ooogao
gooad

O
O
O
O
O
O
(]

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 Oooo
O Oooo
O Oooo
OO oo

O O

O O

OoooooooOoooooano
Ooooooooooooog
OoDooooo4ogooooaog
OoDooDoogog4ogooooaog
OO0 OoDoDoogog4ogooooaog
Oo0oooooooooooano
Ooooooooooooaono

godoao
g oao
gooao
ogooao
oo 0o
goaoaao
ogd OoOo0ano
gooooboao

O Ooo0oooo
O Ooo0oooo

O
O
O
O

O O
O O
O O
O O

Oo0oooooogoQgooao
Oooooooogogooao
OO0 oooooogoggogooao
OO0 oooooogogogoao
Ooooooooogooao

Ooooooooogogog

u
O
a
O
g
a

gooao
ooogao

(20)

O
O
O
O
O
O

(]
O
O
O
O
O

Ooo0oooooogoQgog
Oo0oooooogogg
OO0 oooooogogdg
OoOoooooooOod

Ooooooood
Ooooooodg
OOoOo0oooogod
OO0Oo0oo0ooogod
Iy A
Oooo0ooood
OOoo0oood
OoOoo0ooood
OO0Ooo0oooogod
OO0Oo0oooogod
O0Ooo0Oo0oood
OoOoo0o0oood
OoOoo0ooood
OoOoo0ooood
OOoo0oooogod
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood
OoOoo0ooood
OOoo0oooogod
OO0o0oo0ooogod
O0Ooo0Oo0oood

oooooobo oooooooo o
O ooo Oob0 oooooobb oo

ooooooao

ooaod

goooobooo O

oooooboaoaao
oo oo oao
ooooboao
ugboooaooado

ooooobaoao

ogaod

O
g
ogooad
O
gooad

ogooag

O
O

O
O

OoOoooooooodg

O

OoooooooogooQgog

JP 2004-516817 A 2004.

ooooao

uon

O O
O O
OO0 oooooogogdg O O

OoOo0oooooogoQgog
Oo0oooooogoQgg

O

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

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

Ooo0oooooooOod

O

OooooooooOodg

ooooooao

O

OoooooooogoQgodg

O

Ooo0oooooogooQgog

goooooao
gooooooao o
ooooooooooo ooao
gbooobooooboobao
g0 ooog oo oooboooand
O Ooooooooooooao
oooooboobobobobooboobobooo

O
O
O
O
O
O

O

OOo0oooooogoQgg

0

OO0 oooooogogg

O

OoOo0oooooooOod

O

Oooooooooodg

O

OoooooooogooQgog

OO0 oooooogoQgog

OOo0oooooogogg

.10

obooobooboboboobooboobobnn
oooooooooocooooooooooao

OO0 oooooogogdg

ooooooao
oooooaoaano
oodog oo O
goooood
goooooaao
ooooooano

goobooobooobooboobooobooooobooao

10

20

30

40

50



I e e e e A R [ |

(21) JP 2004-516817 A 2004.6.10

oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
obooobooboobooboobooboobooboobooboboag

ooooao
goooboooobogoboboogobooboboooboobooboobooDbonb
obooobooboobobooboobobooboao

ooooao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb 10
oooooobooboooooooooobobooooodd

googao

ugboooboobooboobooboobooboobo ooobooboo oboobooao
ooooooooooooooooooooboobooboooooo0on0 ooooooooao
gooooboooboboobobogobooboboobobobobooboboobo o
ubooobooboboobobobouoboobobooboobooboobon bao
oooo ooooooooobooboo0oo4oo0ob0 oooooobooboobooboo boOao
oo obooob boboo oboobobo obooboo0o obooboobooobooobao
oooo oooo o0 oooboOoo0 ODODODOCOCO ODODOCOCOOOoOooooooboDoao
goooboooobogoboboogobooboboooboobooboobooDbonb 20
obooobooboo obooboooboobooooboobooooboobooboao
oooooooboooooooooooooboooooOoooooboobooobooOogoao
goooobooboboo obooboobooboobooboobooboooboobobno
ubooboobobooboobad

ooooao
ooooboooboobooboboobooboboobobobooboob oobao
ooooooooo oooooo obooooooooooobobOobooooooao
gooobooobobooboboogoboobobooboobooboobooDbDao
oo 0o oooboobo oo boob ODooOoOoO0 oboooboooboboboobo d
oooooooboooooooooooooboooooOoooooboobooobooOogoao 30
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
oooooooooooooooooooboooooooooobooooooOoao
gooobooobooboobobogobgooboboobobbobog b boo
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
g ooboooboooooboboboboobobDb 0 oooobooboboobao
ugboouobooboboobobobooboobooooobooboboooboobooadnb 40
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
ooooboobooboobooboboobooboboobobo b Obooboboobooaob
oooooooooo ODoobooooooooobooboooooOooooboboDboOoboo
gooobooobooboobooboboobooobooboonob



L T e T e T e T e T e O e T e T e B T e T e T e B e B e

Ooo0ooooOooo o0 oo oooo0 o oD oDooo o0 oo oDoo oo ooooog
OoOo0ooooooo0 oD ooDoooo00 oo oDooooD oo oDoDooo0ooooodg
OoOo0ooooooooooooo00 oo oDooooo oo oDoDoooooooodg

Mz HCH MR

Fomerditr naici 1

(22) JP 2004-516817 A 2004.6.10

Rereltyfr st -2
CrenGip BardiitersinCiyy Zperdties

CGrpxdopdt 5
Eyet 10
WrdSs 11

Hite'mn

OoOooooooooooooooooooooogoodg

OO0o0ooDoooo0oooDooo 0o oDoDoDooUogUoooDoDooogogoooao

Oooo0ogoood

O
O
O

OooooooooooooooooooooogoaQg

O

O
g
O
g
g
O
g
u
O
g

ooooooooboooooooooobboooooooooobobooobod
ooooooooooooooooooboobooooooooooboobooOoD

O 0Ooo0ooo
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 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Ooo

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

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
Y I Y
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

uobooobooobooobooobooboo oboboooob boobooobaooao
oooooooooboooooooooobobooo obobooooooooao
goooboooboboobooboooboogoboooboobooobooDbodnb

gobooouoboobobooboooboobooboboboobooboodad

oooooooobobo OboobooooooooooboooboooOooao
oo oooboobobooobooooobooboooboobooboobonn
ooooooooooooooooooboboooooooooobobooobond

gooobooobooobogoboobooboobooboobooboboboo
g o

o0 oooboobobooboooobooboobooboobobnn

ugbobooboobooboboobooboboboobooboooboooboooboadnb
oooooooooboobooooooob0 ooooob oooooboobOoao
oboooboooboooboooboooboooboooboooooboooboooboaodnb

10

20

30

40

50



oagdad
gooogbad

T e T e T e T e T e T e T s T e R e B

-

I e )

OenChp NadFtarsionCyg 1perdtics

CGrpxdagpdt 8
Fiyeet, 10

Vdds 3

Hitein

OoOo0ooooooo0ooDooooo0 oo oDoDoooo0 oo oDoooooooooaoo

OoOo0ooooooooooooo oo oDoDoooo0 oo oDoDooooooooao

OO0 ooooo0oooooooo U oDoDooogoooDoDoDooggoooooao

N ) ) ) ) ) ) A A Iy B
OoooOooobooocooooboooooobooOooOgoano

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
Y I Y
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

OOo0oooooooooooooaoo

Oo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0o0Oo0oooogod
OO0Oo0oooogod
OoOoo0oo0oood
OOoo0oood
O Ooooo
O Ooooo
O 0Ooooo
O 0O oOooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo.o
O 0Ooooo
O Ooooo

O
O
O
O

O
O

OO0 ooooooQgoooo
OO0 oo ooooQgoooo
OO0 oo oooogogoooo
OO0 oo oDooogogoooo

I O [
O x O 0O
O 0o oo
O Ooogoo
O Ooogo
O O oo
I Y
O 0o oo
O 0Ooogoo
I [
O Ooogoo
I ) [
I O Y

(23) JP 2004-516817 A 2004.6.10

gboobooboboobdoobooboooboobooobad
gooooobooOoobooooooooobooboooOooao

O Oooo
O 0O oo

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

OO0 oooood
Ooooooood
Ooooooooodg
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooogodg
Ooooooood
Oooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 ooooodg

ubobooboouobdooboboobooboooboooboooboadnn
ooooooooboboooooogao
oboooboobooboooboboboag
ooooooooooooopO0ogon
g

10

20

30

40

50



(24) JP 2004-516817 A 2004.6.10

goooooooooooooooooboDb 0 ooooobo 00ogooooooa0o

gogoggogod g googoogoggn ogogoggod oboog ooobao oo

e e R e e [y [ B [

Oo0ooooooo0 oo oooo0 oD oooDoDoooo0oDoDoooogogQgooao

O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O 0Ooo0oo0ooao

Ooooooooooooooi;md

Oooooooogogooooao
OO0 ooooogooooao
OO0 ooDooogogogao
Oooo0oooogoad
OooooooQgooQgQd
OooooooogogoaoQg
Oooooogogaog
Oooooogogaodg
OOooooogogodg
ODooOooo=T ood

000000 OUU0OO0OO00D0 DU0DUOO0OO0OD OCoODUOUOUO0ODO0ODO0O0 DoOoooooao
Ooo0oboDoooooboodd

0o

0000000000000 UoU0ooDO0U0oUoUoOoDOoDUooOooOoDOoDUooOooooOoao
gobooboobooboobooboobooboobooboobooOoao
oo
0x 0O
ooaod
ooao
Oo0oao
oo
000000000 ooooDOoUoooo0DoDooooDoOooOd
goboooooboobooboobooboobooboOoao
gobooooobooboobooboobooboobooao

O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
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

ooooooooboobooooooogoao
goobooobooobooboogoboobonb

gbooboooooboobooboao
oooooooobobooobooogogoao
gobooooobobooobooboogonb
uoobooaooaod

O d
O d

O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O O ogo

O 0OoO0ooogoao
O 0Ooo0ooo0oao
OOoo0oooao
OOoo0oooao
OOoo0oooao
I o

O OoO0oooao
O0Ooo0ooo0oao
OOoo0oo0ooao
OOoo0oooao
OOoo0oooao
O OooOoooao

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

ooooooooooboobooboooogao
ooooooooooooooooooooboooooooooao

ubooobooobooobooobooboooboooboooooboooboooboagadnb
oooooobooooooooooooboooooooooobooobod.
goooboooboboobooboooboogoboooboobooobooDbodnb

OooooooDoooogooogo
OoooOoooooobooo0ooOooQgoanno

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 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
O

Oooooooo0oooooooooDoDoooogoggooao
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Ooooooo4o0oooooooooooDoooogoggooao
OO0 ooDooogogogao

Ooooooooogoogooo

O
O
O
O
O
O
O
O
O
O
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



(25)

JP 2004-516817 A 2004.6.10

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
oooobooboboogobooboooobod

gooaogoboad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ubobobooboobooobooboobobooboobooobooobooboaa
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
O

gooogobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ao

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
ucoooboooboooooboooobooboocooobooboobo oobooobaoao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
obooobooboboobobog

ugboodagbad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooao

gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
ooooobooobooogobgoboobobooboooobooboboobono boao
ugboooboobooooobooboboobooboobooboboouobooboobad
oooooooboboooogd

gooogbad
ocoooooooooooooooooobooooooooooboboboooo oo o
oooob0 0o0ogobofoog gobgoogog 0 gdoogogoogo ogao
uooog ooboo obooodo ooboo ooooboo oooooo ooooboo o
ooooooob ooooooobooooo0o ODooo OO ODooOoODOO0 OO0000O0
U 0bobogoogoog 00 0gobogodon0 00gogdoogb obooogb OO0

oo oogoboob 0 ooboobooboboooboobooodg oo obaoaao
ooooooooDb oooboboo 000 0000000000 0 00000 000

uboogogn oog godoggogoogn boooooog oooobog o

10

20

30

40



U0 Obooo0oO0 bDoooooooao
obooobooboboobooboodd
oooooob oooobooooao
ooooobooobo0 obooboo

OO0 ooooooogdg
OO0 ooooooogdg
oo oo oDoooogdg
Ooooooooogodg
oo ooooooogog
oo ooooooogodg
OO0 ooooooogdg
OO0 oooooogdg
Ooooooooood
Oooooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
Ooooooooood
oo ooooooogodg
oo ooooooogodg
Oooooooodg
Ooooooodg
OO0 ooooogodg
Ooooooood
Oooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 ooooodg

Oooooooooo0o0 oo oDoooo0o o0 oo oo ogoQgoo
Oo0oooOooo4o0ooDoDoooo0o oo oDooogoQgoao
Oo0oooOoooo0ooDoooooUooooDooogogoao
OO0 ooOoDoooggoooDoooooUooooDooogogoao
e s e e e e A [ Y I
OoooooOoooo0 oo oooooooooooogogoao
Ooo0ooooOooo o0 oo oDoooo0o o0 oo oo oogogoo
Oo0oooOooo4o0ooDoDoooo0o oo oDooogogoao

OO0 oo oDooogogoooooo
OO0 oDooDooogogoooooao
OO0 0o oDooogoooooao
Ooooooooooooooao
oo ooooooooooooo
OO0 oDoooooogooooooo
OO0 oo oooogogoooooo
OO0 Do oDooogogoogoooao
Ooo0oooooooooooooao
Ooo0ooooooooooooao
OO0 ooooooooooooo
OO0 oo ooooogooooooo
OO0 oo oooogogogoooooao
OO0 Do oDooogogoogoooao
Ooo0oooooooooooooao
oo oooooooOooooooao

Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
Ooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOooooood
Oooooooogd
Ooooooogd
OOoooooogd
OOoooooogd
OoOoo0oooood
OoOoooooogod
Ooooooogd
Ooooooogd
Oooooogd
Ooooooogd
OoOoo0oo0ooood
Oooooooogod
Oooooooogd
Ooooooogdg
Ooooooogd
OOoooooogd
OoOoo0oooood
Oooooooogd
Oooooooogd
Ooooooogd

O
O
O
O
O
O
O
O
O
O
O

oo o0oooOoooo0 oo oD oo o0 oo oD oo oo oDoDoD oo oo oo oooogoogoOooo
O
O
O
O
OJ
O
O
O
O
O
OJ

e ey R o e Iy
e e e e e e R R e [ Iy

O

O

OJ

O

O

O

O

O

OJ

e e e e e e sy R e [ Y I
e e e e e e s R e [ Y I
e e s e e e e s sy e e e R s e Y Y I Y

O 0Ooo0ooOoo
O 0Oooo
O Oooo

O

O

O

O

O

O

O

O

O

O 0o oo
O Ooogoo

O
O
O
O

O
O
O
O

O O o

(26)

O
O
O
O

O
O

gooooobOooobooooooooooboao

oooooob ooob ooooo 0o
ooooooooboobobo ooobooooogod

oooooooooboooooooao

ooooooooao
oooooooao

ugboobooouobooboooboouobooboood

Oooooooooooogdg
Oooooooooooogdg
Oooooooooooogdg
OoDoDoDoogogooooogd
Ooooocoooooooogod
Ooooooooooooogdg
Ooooooooooooogdg
Oooooooooooogdg
Ooooooogoooooogdg
OO0 oDoDooogooooogd

O O0Oo0ooooao
O O0Oo0Oooooao

gboooboooboobooboobooobad
oooooooooboooooooooao
goboobooboobooboobobooo

gooobooboobooboobobooo
' gooboobooboobooboobad
ooooooooooooooooooao

JP 2004-516817 A 2004.6.10

10

20

30

40

50



e R e [ [ A [

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

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

e s e e e e e e Y ) [y
s e e s e e e s e e e e e [ ) [y

Ooooooooogooodgdao
OooooooooooOoodoano

Ooo0oooogoQgdg

27) JP 2004-516817 A 2004.

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 O
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 0Ooo0ooo
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 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Ooo

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0o0o0ooooao
OOo0o0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOo0oo0ooooao
OOoo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao
OO0Ooo0ooooao
OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
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
O

O 0o oo

O Ooogo

O Ooogoo
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

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

Ooooo0o oo o oo oooo oo o oo ooogooooogogood
O
O
O
O
O
O
O
O
O
O
O
O
O

oo ooooooo o oo oooo0o o0 oo oooo o oooooogodg

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

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

g
0
g
u
0
g
U
0

Oo0oooogoQgdg
OooooogoQgdg
Ooooooggg
Oo0oooogogdg
OooooooQgdg
Ooo0oooogoQgdg
OooooogQgog
OooooogoQgg
Ooooooggdg
Oo0ooooggdg
OooooooQgdg
Oo0oooogoQgdg
OoooooogoQgdg
Oooooogogg
Ooooooggdg
OooOoo0oooodgadg
OooooooQgdg
Oo0oooogoQgdg
OooooogQgdg
Oooooogogdg
Ooooooggdg
OooOoo0oooodgadg
OoooooogoQgdg
OoooooogoQgdg
OoooooogoQgg
OooooogQgdg

ugboooboooboobooobooboobooboobooboboboboobooban

O
O
O
O
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

0
0

gooogooan

goooano

oooooao
oooogao
oooooano
oooogao

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 [ |

Oooo0oogooogod
Ooo0oo0Oo0oooboonoad

Ooooooooogogogoao
Oooooooogogogogoao
OOo0oooooogogogaog
OO0 oooooogogogaog
OooooooooogoOoao
Ooooooooogoogogoao
Ooooooooogogogogoao
Oooooooogoogogoao
Ooooooooggogoaog
OO0 oooooogogogaog
OooooooooQgoOoao
OoooooooogooQgoo
Ooooooooogoogoao
Ooooooooogogoao
Oo0ooooooggogaog

O O0Ooo0ooo

OoooooooQgoooao
O Ooo0ooOoo

OooooooooooooooooooooooooooooogogQgog

OoooooooooooooQgogoaoQg
OOooooooooooooogogQgogoaoQg
OOooooooooooooogoggogoaoQg
OOo0ooooooogooooooggogog
OO0 o0oDooodgdgdooooooggogg
OOoooooooooooooQogogoaQg
OoooooooooooooQgogoaoQg
Ooooooooooooogodg

O

Iy ) ) [ Y Iy o

O
O

OO0 oooooogoggQgoooo

OO0 oooDoooggogooooood
OO0 Do oDooogggogooooood
Oooooooooooooood
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogooooooodg
OO0 oo oDooogogogooooood
Oo0ooooooooooooood
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogooooooodg
OO0 oDooDoogog4gooooaog

(28)

ooooan
googao
gooaao
ooooao
gooagao

JP 2004-516817 A 2004.6.10

O
g
t
0
g

oad
oo
oad
oo
u

O OooOooo
O Oogooao

0

ooooooobooooan
gooobooobobooag
goooob oooboooao
ooooooobooooano
goobooobooobobooag

ubogoooooboooboobad

oooooooboooao
goooobooobooooadg
ooooooobooooan
gooobooobobooag
goodg ooooboooan

gobooobooobdoaood

oooooooooooano

gooao

Oo0ooooooooooooao
Oo0oooooogogooooaog
OO0 ooooooogoooooog
Oo0ooooooogooooaog
OO0 oooooogooooaog
OO0 Do oDoogog4gooooaog
Oo0oooooooogoooooao
Oo0oooooogoooao
oo oooooogoQgoooo
OO0 oooooogoQgoooo
OO0 oooooogoggQgoooo
OO0 oo oDooogoggQgogogooao

ooooooooobooboooooooooobobooboooooooobDbDDoODOoD
oooooooooboooooooooooobooooooooooooboDboOOobond

goooobooobobobgoboobobooboobo 0o obobooboogobao
gbooobooboobooboobooobooobooboobad
oooooooooOooooooooooobooooooOooao
oooobooboboooboboboo

O 0Oooo
O Oooo
O Oooo
O Oooo
OO oo

g
O
g
u

I I B B I
O o0ooo0oao

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

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

a
u

O

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

g
u

O
O
O
O
O
O
O
O
O
O
O

gbobooooao

O

O

O

O

O

O

O

g
u

g
u

O

uo

O
O

O
O

O

O
O

O
O

0

uoano

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



Ooooooooo0 oo oooo o0 oo oDoooo oo ooooogogogoao

(29) JP 2004-516817 A 2004.6.10

O 0o oo
I Y I
O ooOod
O ood
O 0o oo
O 0o oo
O O oo
O O oo

O oOoogooo

O

O Oooo
O Oooo

O

O

O

O 0o oo
O 0o oo

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

oooooooao

gobooooao

gboboooooan

gbooooooand

oooooooooooooooooobo o0 ooooooao
ooooboobooboobooboobooboobooboooan
ooooooooobOoooooooooooobooobooo oo
gooobooobooboobooboboobooobooboonob

gooad

ooooao

goooboobobooboobobooboobobooan
ugboooboobooboobooboboobooboooboaoodan
ooooooooooooouooooooboooooooooao
oooobooobooboobdo oboo oo oo ocobooboao

U oooooooooooobobooboo0 oooooooooao
gooobooobooboobooboboobooobooboonob

U ob booboooboooboobooab

ooooao

goooboobobooboobobooboobobooan
ugbooboobooooobooobaadao

ooooao

ooooboobooboobooboobooboobooboooan
oooooooooboooooooooooooobooo0o0 oo oo ooobooODoOao
gooooboooboob0 oooboboobobouoboobo oboboobooboono

uobooobooboobooboooboooboobooooboobooobooobooboboao

Ooooooooo o ooooogogogoao

O

gooooboooan

gbooaoboobodgnb
oooooooooaon
gooooboobognnb

oooooooboooooooooooooboooooOoooooboobooobooOogoao
ooo0 oooboooob boboob ObobOOO0oDbOO0O obOooboboboboonob
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooboooooooooao

googao
uooooboobobooboobooobooboobooboboboobooboon ba
oooooooboooooooooooooboooooOoooooboobooobooOogoao
goooobooboboobo0 0ob boobooOobO0oo0ooooogb oDogoogoad
U gboooboooouoboobobooboooobdo oboboobooboo oog oo
oooooooooooogoooooobobooboouo0o0 oboo4oo ooooooao
o oooobdo oboo oooobooboobooobooboobooobooboobao
ooooooooooooooooooobooooooooooobobooboooOoOoan
gooobooooboobobogob OO0 obooobobooboboboboono
uoboooboobobooboboo oboboobooobooboobooboobooobao
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooooboooboboobobogobooboboobob boo oboobo o
ugboooboooobaoao o ubbobooboobooobooboooooboodan
ooooooooobooooo 00 OoODO DoOooOooODOOCOCOOO0OOooooooboDbao
oooooboooboobo oo boob ODoobobooboobobooboobooboobao
oo oo 0O 00 ODo0oo0ob0 obooo0o40o0 oo cooooooooobooao
googao

uooooobooboob 0o oboo oobooobOoo Ooboooboo0 ocobooobooobad
oooob0 o000 ocooooooobooooooooooboDboobooooooao

o0 oogobooboboobooboobooobooboban
ubobooboouobdooboboobooboooboooboooadnb
oooooooobooboobo OO Ooo0oo0ob0 ooooooobooao
goooobobooboboboobooboobooobooobobooboaodnb

10

20

30

40

50



(30) JP 2004-516817 A 2004.6.10

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooboooboo OO0 o000 ocooooooooao
oooooboobooooboooboogoboo

gooaogoboad

oooooob 00 ocoooooooobooboooouo0oo0oU0o0bebObbODODOODOOOOooOoao
oooooboo oo oooboobooo0ob0o oboobooobooooboobobod
ugoodob booobooboob ooboob 0oob0o ocoboooboobooboobao
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
goooobooobooobooobooboobono 0o ocoboboooobooboobooobao
oooooooooooooooooobob0 ooooboobOooboooooooooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ocooooooooboooooooooobooboboooo0oo0 OO Obbobobooboooooooao
ooooobooboboogoboobooboogobooboobooboboDbDao

ugboodagbad

oooooob 0o ocooooooooboobooooooooooboDbOob0o bOOo
oooob 0o oobooobobooo oboboobooobooboooooboobob bao
oo oooooooob ooooobo ooob0 oooooooOooooooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
ugooobooboooooboooboboobooooobooboobo OO0 booobao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad

tooooooooboooooooooooobooboooboooOoooooboboooboooOogoao

O Ooogoooao
O Ooogooao
O O0Oogogoao

O
O

OooooooogoQgooao
O
O

| |
| |
OoOoo0oo0odgao

O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooaoo
O0Ooo0oooao

oad

uod
oggaod
uond

Ooo0ooooocoo o0 oo oooo0oooooogooao

Ooo0oooooogogQgogooQg

OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao

oooooao

g
O
oo
g
O
g

U
O
g
O
g
u
0

Oooo0ooogood
OoooO0o0oonod

u
oo oo
gooaao

OO0 oooooogogdg
Oo0oooooooodg
Oo0oooooogoogodg

OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao

0
g
u
O
g
U
O
g

u
O
a
O
g
a
O

O0Ooo0oooao
OOoo0oooao

O
O

ooooooooobooboob ObbobooboooooooooDb DoooDboo
O 00 oooooOoocooooooooobooocboooooooooDoao

o 00 ooooobooboooooooooboobooboooooo0 oo oo
oooooboooboboobobobobono oboobo obobooboao
ugboogooad

ugbooboobooboobodooooboobooogadnb
gooooobOoocoooooooooboobooogogao
gboooboob b0 ocooobooobooobooobaoao
U oocooooooooboobooouooooooao
gboboobooboogoboobobooobooboboodd
gboobooooobooboocoooboobooood
oooooobooOoocoooooooooboobooogogoao

gooooooboooooo0 Oooooo4ooo oo oo
ugboooboooooboob ooboo oooboohb
oooooboooooooooooooboboooooao
goboobooboobooboobobooo
g ob boobooboobooobooobaoaao
U oocoooooooboooooooao
gooobooboobooboobobooo
ugboobdooboboobooboaoobood
ooooon0 00 ocooooooboboboao
goooobooob ocoooooo oo 0O

10

20

30

40



(31) JP 2004-516817 A 2004.6.10

ooogao
ooogao
oooao

oodd
ooano
oo
ooano
g o
oodad
ooano
uoano
oodd oad
ooano ugoad g oo 0O
oooooooooao oooooooooboooo Oob oooooooao
goboo oo boogobao O ooboboobobbgoboobobooboobo o
gboooboobobooboobooobooboooooboobooobooobaoadnn

oooooooao
ooooao

oooooao
O

OOooooogd
O0Ooo0ooooao
O0Ooo0ooo0oao

g
O
g
a
O
g
u
O

Oo0oooooogogodg
OO0 oooooogogodg
OO0 oooooogogdg
Oooo0ooogod
OoOoo0oooogod
OoOoo0oo0oogod
OooOoo0Ooood
OoOoOoo0oo0oogodg

OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao

OooOoo0ogoood
OoooDoooodgood

Oooooooooodg
Oo0oooooogoodg
OO0 oooooogogdg

O
g
O
g
t
O
g
u
O
g

OO0 oooooogogdg
Oo0oooooogogodg
OoooOoooogoood
Oooooooogodg
OooooooooQgog
OooooooogooQgg
oo ooooogooQgog
oo ooooogogdg
O Ooooooogod

O
g
u
O
g
u
O
a

oo ooooogooQgg

OO0 oooooogogooo
O

od
oo
o
oo
ao
oad
oo
uo
od
oo
od
g o

gbooobooboobooobooboboooboobobnn
uboboboobooooobouobobooobooboooban
oooooooobooooooooobobooooogoao
oooooboooobooob obob b0 oo ooobado
ooooooooooooooooooooboooooo b
gbooobooboobooboobooboobooobobo
g

Ooooooood
OOoo0oo0oooaoo
OoOoooooao

O OooOooo

oad

Ooooooooooogood

O 0Oo0oooaog
O 0Oo0oo0oooao
OOoo0o0ooodg
OOoo0oood
OOoo0ooood
OOoOo0ooood
O0Ooo0ooood
O0Ooo0o0ooogdg
Oo0Ooo0o0oood
O0Ooo0oood
OOoo0ooood
OO0Ooo0oooogod
O0Oo0oo0ooog

O 0Ooo0goooao

O 0OooQgoooo

OO0 oo oooogooooo
OO0 oo oDooogoggooooao
OO0 0o oDoooggogogoooao
OOo0oooooogoooooaoo
Ooooooog
Ooooooog
OOoooooog

O O0ogooooog

OO0 oooooog
Ooooooooo
Ooooooog
Oooooooog

O 0OooQgooooao
Oooooooog
Ooooooog
Ooooooodg
OOooooooog

O Oo0oogoooooog
Ooooooooog

00000 0000000000000 000
0000000000000 O0000O00000
0000000000000 00000000
0000000000 00000000000
0000000000000 0000O00000
0000000000000 000000000
0000000000000 0000O00000
0ooo00O 00 0000000 0000000000 O
0000000000000 O000000000000000000000000
0000000000000 O0000 000000 0000000000000 0O
0000000000000 00000000000000000000000000
0 000000000000 00000000000000000000000000
0000000000000 O0000D00000D000000000000000000
0000000000000 000000000000000000000000000
0000000000000 D0O0O0O0D0O0O0O0OO0D0O0,00,00000000, 00,
0000000000000 00000000000000000000000000
0000000000000 O000000000 00000O000000000000
00000000, yopoooo 000D00000O00O00O0O0O0O00O0O0O0O0O0OO
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 O0000D00000D000000000000000000

O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
OoOoooooogd
OOoooooogd

Ooo0oooooooooooo4ooooooogoggoao
O0o0Dooooogd

Oo0oooooo0oooooooo4ogooooooggogoao

OOo0oooooooooooooaoo

OO0 ooooogogdg
Oooooooogod
Oooooooogod
Ooooooogd

Ooo0oo0ooooo oo oo ooo o0 oo ooDoooooooDoDooo0o oo oDooooooooao
Oo0oooOooo4o0 oo oDoooo0o o0 oo ooogQgoao
Ooooooood

10

20

30

40

50



L T e T e T e T e T e O e O e T e T e B e T e T e R T e T e T e T e T e T e TR e T e O e R e B e T e B e |

(32) JP 2004-516817 A 2004.6.10

uooooo ocooooooooboobobooooooooboDbOoOoODb0D ODOOoOOooOoo o
gbooobooooobooobobobo oboooobooboooboobooboboao
ooooooooobooooooooob0 oooooooboooooooooooo ooao
gooobooobob bbooboboobobooobOo0o boobooboboobao
uoooobo ooooboobooboobooooboobooooboobobooao
oo oooooooobobobooooooooobooooboooooobobDbooon
ooooobooobooboogo oboboboob bDobooboboboo obooboooboo
ugbooobouobd obooboobooboobobooboobobooboobooboao

0
gooogood
0000000000000 0000D00D00D0DO00DO0DO0O0DO0O0ODO0OO0ODO0OODODO0O0aO
go0ogoogoogooogooggooobgotooyggoyoDyoDUooyUo oo pbyUgyUoooyggouUgDbao
goooocgooodoofoogooopobDuootootoooyoo ooty oD oo ooDobo
0000
e i R AW s v e |
AN, @, | GNEN Sakrd Uiasty ) TR 343
N FINS Gt Gronies Gap Te Sager

Gate Crimicks UKARY #2208 £

S|
H SEREST AT
L, FFA A IR N S R
Y AEL LR Bl e e b s

TR A AN LT T A

BT A RO 2SR S

ubooobooobooobooobooboooboooboooooboooboooboagadnb
ooooooooobooooodo ocoooooooobobooooooooao
0 ooooboobobobobogaob

uodd ooooooooobooboobooooooooobobobooOogoao
oboooboooboooboooboooboooboooboooooboooboooboaodnb

OOoo0oo0oooao
OOoooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oo0ooao

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 [

O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoo
OO o0gogog

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

O 0Ooo0oooao
O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0Oo0gogoao

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg
Oo0oooooooQodg

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

oo ooooooQodg

oo ooooooQgodg

OO0 oooooogdg

O oo oooogdg

Ooocoooogoo

oad

ooano
uoano

Ooooooood

O
O

O

oo ooooooQgodg

O
O

Ooo0oooogogQgoao
OooooogoQgoo
Oooooggoao
Oo0o0oogoQgogao
OooooooQgoao
Ooo0oooogoQgoo

OO0 oooooogodg

O
O

O Ooooo
O 0Ooooo
OO oOooog
O 0Ooo0ooo
O 0Ooooo

Oooooooogdg

O
O

OO0 ooooogdg

O
O

Oooo0oooogoo

0

(]
O

Oooooooodg

O

oo ooooooQgodg

O

(33) JP 2004-516817 A 2004.6.10

oooooooobooooodog oooooao
oooooooboooboooooooooDbao

oooooooooobooooooooao

gbooobooboobobooboobooobooboagadnb
oagaod
gooobooboboogoboobobooboogonb

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

goooboobooboboobooobooobooaodnb
ooooooooobocooooooooooao
gooobo0 0ob bboooooboooboonob
gbooobooboobobooboobooobooboagadnb
ooooooooboOoocoooooooooao
oooooooobobocoooooooooao
goooboobooboboobooobooobooaodnb
ooooooooooocoooooooooao
goooboobob b0 ooboooboonob
gbooobooboobobooboobooobooboagadnb
ooooooooboOoocoooooooooao
g 0ob boobobooboobooboogobooaob
ugbouoboobob bbooooobooobd
oooooooobobocoooooooooao
gbooobooboobogobooboooboonb
gbooobooboobobooboobooobooboagadnb
ooooooooboOoocoooooooooao
gooobooboboogoboobobooboogonb
gboouoboobooboobooboooboadnb
oooooooobobocoooooooooao
gboooboobooboooboooboooan
gbooobooboobogobooboooboonb
gbooobooboobobooboobooobooboagadnb
ooooooooboOoocoooooooooao
gooobooboboogoboobobooboogonb
gboouoboobooboobooboooboadnb
oooooooobobocoooooooooao
goooboobooboboobooobooobooaodnb
ooooooooooocoooooooooao
gbooobooooboobonb

ooooooooboOoocoooooooooao

goboobooobooboboogogboobobooboonb
ubobooboouobdooboboobooboooboooboooadnb

gooooobaoad

oooooooobooooooooooooboooooOogoao

10

20

30

40

50



(34) JP 2004-516817 A 2004.6.10

oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooobooo 0o ooooooOoooooooooboobooobooooooao
gooooboooboooboogoboooboboobobogob Dobobooboboobo Ooobao
oo ooboob ocoobobooboodgo oboobooobo0o ocoooboobooboobao
o000 o000 oooo4o40 oooo4oob0 ocooooooDbD oooOooboDOOo
gooobooobooboooboobobooboboobooboobobobooboobobn
gboooboobooaobaoadgan

oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
uooog oboboooboboooboob booobooboob ODoobobooboobooobaodd
ooooooob ooooboobobOoooooooooboooooooooobobDboood
ooo oogobooobob0o oobobooboob Doboooboobooo oDboboboobao
ubooobd ooobobooboobooboobobooboooob Doboobao
oooooo0 ooooooboboooo0 booooooooobobobobooooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooobooobooooooob0 oooob ooooooOooooooooao
goooboo oooboobob bboobOobOo4ob DOoOOoO4OobOOoObO0 bboobo
oo ocobooobobooboboobooboo obobooboooboobooobooobao
ooooooooobooooooooooobooDbo oob 000 o040 ocooooooao
gooobooboboobob bbooboobooobooboooobooDb ooobao
ugboooboooooboobooooboobobog obooboooboobo booao
oo ocoooooobobbooooooooobooooooooooobobDbooon
uooog obobooobobooboooobooobooobooobooboboooboboDboao
oooooo0ob0 ooooooooo ooooO OooOoooO0O 0o0oo0oo00 00o00o00a0
o0 0d 0ogooggodib oggogogdoogdg obobodbo oogogbo 0o goboao
g ooo ooobo obo ooboboo ooboboobooobooboo oboo oboobaodao
o0oooooon 0000000 000 0000000000 gogoon ooooao
oooo obo0 0oboQg O0bOo0 obooboooboobooboboo
ugboodagbad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
ucooooboobooooobooooboobocooobooboobooboooo o
o ooboooo boo OoooOOOO0O ODOOOOO0O DOOODOOoOooooooboDoao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
cooooooooooooooooooobooboo0o0 oo booooo oo
oooob booobo oobobo0 oobooboooboobooboobobooboboao
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooooboooboooboogoboboobgobooboboooboobobog booboo
oo oob obooboobdo oboobo oboobobooobooboboobao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
unboooobooooooobobooboboobo obooobooboo ocooboob boao
oo oooo4o4oQ0 oDoo0o4oQ0 D000 boooooooobOobObooooooao
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



e R e [ [ A [

Iy e sy [ e e R

OOoOo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao

O Ooooo
O Ooooo

O

OooDoooooogogood
OoooOoobooobooOoonOodd

O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao

OoOoooooo4ooooooo0o o oo ooo oo oDoooooooDoooogdg
OOo0ooooo4oooooooo oo oDooooooooDoDoDogogogoooooogdg

(35)

JP 2004-516817 A 2004.6.10

U0 oooo oooo ODoooooooooDbDOoOOOoooooao
gboobooobooobooboooboooboobooooobobooboaodnb
oooooooboooocooooooooobooobocouoooooooao
gboooboooboobooDb ooboboobouoboobobooobao

oooooooOoooogao
oooooooDoooOogao

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

u
O
a
O
g
a

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

O Oooo
O Oooo
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
O

ooooooao

O

O

O

O

O

O

O

gbooooboooboobobo boooboooboodo oboboooobaodo

oooooooooaon
oooooooooao

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

ugbooboboboboobooboooooboobooogadnb

oooooooooobooooooooooobboooo0o0 ocoooooooao

oo
uod

oo
ooaod
oo
ogaod

oo
ooof
uond
ogaod
oo

g o

gobooooobooboboobobobobooboboboboobao
gogbooboouobooboboobooboboobobobboooboobaa
ooooooobobooood
g
oooooooooboooooooooobbooocoooooobooOoon
gooboooboooboobooboobooboboobobboboobao
goboooboooboobooboobooboobooboboboooboobaa
oooooooooboooooooooobboooooooooobooOoon
goooooobobooboag
g
oooooooobbooooooooobobobooooooooobobDbOOobd
gooooooboobooboobobooobooboob boooboobooao
oooooooooboooooooooobbooocoooooobooOoon
gooboooboooboobooboobooboboobobboboobao
goboooboooboobooboobooboobooboboboooboobaa
oooooooooboooooooooobboooooooooobooOoon
gobooooobooboboobobobobooboboboboobao
gobooobooobdoaoobod
od
DOo0DO00O0O0DO0OO0oDOoOoOoOooOooDoooooooo” "oo0o0o0O0a0
O ooboboo Obobooo0o bOboOoO ooobooOooOooooooooboboooooo
gooobo oboobo oboo oboobooboboOo obobooboobao
ugoooobooooboo oboobo ooboobo oobooo obooooobaodao
ooooooooooooooooobob OO0 o oooboooo oooo boOoo

goboobo ooboobooboboobooboooboobooooboobodnb
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao

10

20

30

40

50



(36)

JP 2004-516817 A 2004.6.

OoOoo0oo0ooood
Oooooooogod
Oooooooogd
Ooooooogdg
Ooooooogd
OOoooooogd
OoOoo0oooood
Oooooooogd
Oooooooogd
Ooooooogd
OOooooogd
OOoooooogd

gooooboooboad

g o

[
o

0

ooooo ooooo oooao

gbooboboogobogbo
gbooob oobo ooobad

oooooooboOooooogao
oboboobooboboobooban
ubodgboggod gobogodgoan

oodog ocoggogoooooo oo oooooobo oo

gboboooboooboooboooobono oboobo oooobo o

gbooboboobooboobooobooboooboooagadnb
oooooooobooooan

Ooooooooooooood
Ooooooooooooood
OooDoooooooooood
OoDooooogog4gogooooaog
OO0 oDoDoog4gogooooaog
OOo0oooooooOoooooao
Oo0ooooooooooano
Oooooooogooooaog

Oo0ooooooooooooood
OO0 oooooogogooooog

gobooooao

OO0 oooooogoggooooog

gboooodoaoad
ooooooao

OO0 oDooDoogog4gooooaog

ooooooooboooooooooooobooooooOogoao
oboooboobooboooboooboooboooboobooboao
oooooooooboooooooooooooboooooooao
ooooboobobooobooboooobooboboao
uobooboobooboobooobooboooooboobooboag
ooooooooobooocoooooooooobooooooOogoao
obooobooboboogobooboobooobooboboboao
ubbobouobdobooobooboooooboobobooad

oooooao

oboooboobooboooboooboooboooboobooboao
ooooooooooooooooooobooboooooo

o0 oooboobo0o oboob oobog ooao

U oobob ocoobooobo ocoboooob booobaoa
oooooooooOoooooooooboboooooo
oooobooboobooobooboooboooboonn

ubooboobobobodob OO0 oooobada

og o000 0000

g ooodg ooboao

ooooob0 oooooooobooooooooooobobooo0oo0 ocoooooooao
gooobooobobog obooboobooboobooboobobooboboboo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
ooooobooboobooboogoboao

ugboodagbad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
oo ooobobooobo oobobob boobooboo0 oooboooboo0 ooboboobooo oobao
ooooo0 ocoooooooooboobooooooooooDbOOoOb0 ODOOoOoooo oo
oo oooboob ooobobo0 oDobobod0o oboboobo obobooboo
uobooobooboobooboad
ooooooooobooooooooooboboooooodo

googobao

ubbobouobdobooobooboooooboobobooad
ooooooooboooooooooooobooooooOogoao
oboooboobooboooboooboooboooboobooboao
oooooooooboooooooooooooboooooooao
ooooboobobooobooboooobooboboao

g’ ocobr goboobooobooboocoooboobooboag
ooooooooobooocoooooooooobooooooOogoao
obooobooboboogobooboobooobooboboboao
ubbobouobdobooobooboooooboobobooad
ooooooooboooooooooooobooooooOogoao
oboooboobooboooboooboooboooboobooboao
oooooooooboooooooooooooboooooooao
ooooboobobooobooboooobooboboao
uobooboobooboobooobooboooooboobooboag
ooooooooobooocoooooooooobooooooOogoao

oo 0 booobob bboooboobo0o oobooob ooao
gboooboobooaobaoadgan

oooooao

oboooboobooboooboooboooboooboobooboao

gooooboooboad

10

20

30

40

50



uooooooooooboooogoooooboboooooooao
googgogoooooooooooooooao

ooooooobo ooooobooooo oo o
0o0gooono 0 oogogoggoggoggoooo oo

37) JP 2004-516817 A 2004.6.10

oooooooooaon
ugo oaao gboooboobooanb

googg o b bDooog g

o ooooooob oooo oo oo
b 00 0o0o0gobogogod googoad

O
O
ooooono ogogooooao O
O
O
O

ooog 00 ggoono ogaod
O 0ODo0oo0o0 boooo b0 o

O
g
ugbo oooodgho
O
g

[ i R |

Ooooooooooooioooig oo

Ooo0ooooooo o0 oo ooo o000 oD oD oooo0oo oD ooooQgog

Ooooooooooioooiooglioo

OoooooogQgoo
Oooooggoao
OO0 oooooogogdg
Oooooooooodg
OooooooogoQgdg

OoOoo0oooao

ugbodag aao

Oo0oooogoQgdg

oo

g
a
O
g
u
O

O

OooooogoQgdg

0

Ooooooggg

OoOoooogoood

O

goodg

OooooooQgdg

O

a
O
g
a
O
a
u
O
a

O

OooooooogoQgg
oo ooooogoQgg
Oooooooggdg

g
O
g
oo oooooboo ocoobooobooobo ooo oooao
O
g
u

u o

oooooooboooooogao
g oobooob oobob boob ODOoDb bboobOoboobooboboo
g oo o0 ooboob oobo oo ooboooboo ocoboboobooobaoaao
goooooooo oo oooooboo oooobooOo Oboobobooooooooao
gboboooooooboobo obooboo obobo ooobooaob
uboogog oo obooooboobdo obouobo oboobao
o000 oo coooooooobooboboogo oo oboo oo
oooobo ooboob boboog ooooboo oobOo obo ooao
oooooooooooouoo4oQ0 oooo o oboboooo booo O
gooobooobobooboboobogobooboobooobooboooboognb

g aooodgano gboooboobodghb

OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaog
OOoooooaog
O0Ooo0ooooaog

g
0
g
u
0
g
U
0

Oooooogogg
Ooooooggdg
OooOoo0oooodgadg
OooooooQgdg
Oo0oooogoQgdg
OooooogQgdg
Oooooogogdg
OoooooogoQgdg
OoooooogoQgdg
OoooooogoQgg
OooooogQgdg

goooao
ooooo ooooao
o 0O oooooo O

OooooooogoQgg

ooooogao
oooooooao

OoooooooogooQgodg
OoooooooogogoQgg

O g o
O oo
0 go
O g o
O o
0 g o
4 u o
O oad
a oo
O oad

oo
uo
oad
g
oad

g
u
O
g
O
g oo

N I B

gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooooboo oooboob 00 0O oooboo0 oooboo boboob bao
ub0 ooooboooooboobobodo 0o 0 oobobo0 ooboobo booao
o000 o000 ooo OboooooooooOooboDoboOOOOOOoooooooboao
oo 0 oooobo ooobobo oooobooboboooboobob bao
oooooobo oooo0 0o booooo0 ODCOoO0oo0o bDbOoOoOoOoo4oo ooooooao
gooobooooboo oobob b0 OO ODobDOob boobob booo
U oboooboobooboobooooboobooboobooooboobooobn
oooooooao

googao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooobooooooooooooDno Oob0 oooo0obO ooooooboooao
goooboooboboob bobooboboooboobobooobooboboo
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugbouobooboboobobod goobgobogogbdooobooboobooooobad
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobo oooobo ob bboo OboobO ODOooOooOoboo boboobaoao

10

20

30

40



(38) JP 2004-516817 A 2004.6.10

oo Obooo0o0 ODoOooOoO0oO0 ODOooOooOoooooOobobODbOOOOOoOooobobDbDbOoOod
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
ooooboooboobogobooboobooboboobooboobobogoDbao
gooaogoboad
oooooooooooooooooooboobo0obao0O0O0oooOobobODbODOOOOOOn
gooobooobooboooboobobooboboobooboobobobooboobobn
ubboobooboooobobobobogobodgn bgoogoogdgbaoooaobaad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooob0 ooooooobooobooboo0oUoo0o40 oooo o oooobooobo ODoOoDOOo
oo ooooboooobogobotbogobgooobooboobooogo oo oo oo
uoooob boooboobooboobooob ODoobobooboobobooboobn
oooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
cooooooooboooobooo4ooo0ob 00 ooooo0o0o oooo o ooobooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
goooobooobootbogobgooDb 0o Oob oDoboob ODobo oo bbb bo
ooooboo 0o boooboooboodgo ob0 0 ooboob 0cobooobo obaoa o
oooooob o ooo boooooo OO 0D ODooOooOoOD oDOobOODOOoO O
oooob boob ooobooboo OO0 O Ooobooobooooboobobod
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooboooooooooooooooooogpon0 ogooooo0 ogooao

ooogogoono 0

U doogogofd 0o0g gdogdoogogoggod goboooad

oooooo ooao

O 000 0000 000 oooooboboooooodo

gooogobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
cooooooooboooooooooooboboooooo0 OO0 Oboboo OO ooooao
ooooobo oooob obooboo4o obooboo0 0oobOo0o ooboo0 ooobooboobao
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
uboooboooboooboooboobooboobooooboobooboooDbao
oooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ooooobooooooooboooobooboooobdo ooboboo 0o ooobaoao
oo oooooooooobobooboooooooao

gooogobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
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 [ |

OO0 oDooDooogogoooooo

O

OoDoDooooooooogdg
OO0 Oo0DoDooogogooooogd
Ooooocoooooooogod

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

g
0 ul
a]

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

OoooooogoQgg

O O0Ooo
Ooooooggdg

g
U u
ooooooao
gooogoobooan
oooooooao
gooobooan

gooogobaoaoan

O O

o0 ODoooogao

(39)

oooooooao
oooao
ooaod

O O
O O
O O
O O

googano
oogoogao
googao
o oo 0O
ooooooao
goooood
ooooooao
goooood
goooaoood
oo 0O ooao

O 0Oood
Ooo0ood

oo ooog oboooboooooboao
ugbod aooodgbo O
ooooooooooao
gboboooob oboooooobo Ood

g ogoooodg oo
oooooooao
gobooooaooan
oooooao

googao
gooaao
oooogao
googao
goodaao

ooooooao

OOooooogd

OoOoo0oooooOod

Oooooooogodg
OoooooogoQgogogoaoQg

Ooooood

OoOoo0oo0oo0ooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao

O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao

Oooooooooooooogogogdg

Ooo0oooogoQgdg
Oo0oooogoQgdg
OooooogoQgdg
Ooooooggg
Oo0oooogogdg
OooooooQgdg
Ooo0oooogoQgdg
OooooogQgog

ooogoooogoand

O

OooooogoQgg

ooooo oooao
gbooobooboonn
poocooDOooooao
oooooooboooao
gboooboobooanb
gboobooobodaohn
oo oobooo oOa0o
oooooooooao
gbooobooboonn
gboooobaoaoan
oooooooboooao
gboooboobooanb
gboobooobodaohn
oooooooooao
gbooobooboonn
gboooobaoaoan
oooooooboooao
gboooboobooanb
ugoad
gboooboobooan
oooooooooao
gbooobooboonn
gboooobaoaoan
oooooooboooao
goooao
gooaoano
goooao

uon

JP 2004-516817 A 2004.6.10

ooooooooboboooooogao
oooooooobobDobooooogao

obooboobooboooboooboaoobooboad
ooooooooboboOooooogao
oboooobooboobooobobDboao
ubooobd ooodg goboaoao

Ooooooogd

o0 ocooooooobDoao
gboooboboobooboooboaodnb
oooooooboOooooogano
gbooobooooboobonb
ugboooboooobooboaoadnb
U 0ooooo ooooo oo
gboobooogobogobao
gboob oooboobaooho
ooooooobOooooogao
oo ooogooad
U oooo boboobo ooobOoao
gbooobooooboobonb
coooopoOoOoOoOoooOOO
oooooooboOooooogao
gboooboobooboobonb
ugoboooboobod oboo o
oooooooooogogao
oooooooboOooooogano
gbooobooooboobonb
ugboooboooobooboaoadnb
oooooooboOooooogao
gboooboobooboobonb
ugboobooouoboobooadnb
oooooooboOooooogano
gboooboobo obooao
ugboooboooobooboaoadnb
oooooooboOooooogao
gboooboobooboobonb
gboooboboobooboooboaodnb
ooooo0o ooooooboao
gbooobooooboobonb
ugboooboooobooboaoadnb
oooooooboOooooogao

goboboooobooobooooobo booao
ugboobdooboboobooboaoobood
goooooobooobooooo oo o oo
googno 0 oogoogoogbog gao

10

20

30

40



(40) JP 2004-516817 A 2004.6.10

oo ooo oooooo oo ObboOOOO ODODO ODOODODO OOOODbODOo
ooogo OO0 OO 0O ODoooo0o0 oogogoooono gooooooog 00 0ooao

ooogoooon ooooob ooob ooooooobooobo bObooOo OooooOoao

goooobooobooboogob 0bob bbOooOoDbD ODObOoOobDOoOO0D0OD oobo oboao
ugb bogoogoogbgooodid Dgobgbgoggod oooobd oboooad
oooooo0o ocooooooao

Ooooooooodg
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooogodg
Ooooooood
Oooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 ooooodg

gboggooobooboobdooboboobooboobad
oooooooo oooooboboao
U oboboooboooo o gooad
ooooooooooao ogoao
g g
a g

O
O
O
O

O O ogo
O 0oo0oo
O 0Ooogoo
I [ [y
O 0O oo
I [ [
O O ogo
O Ooo0oo
O 0Ooogoo

goooboooboag ogod
gboooboooboad

Ooooooooooooodg
Ooooooooooooodg
Ooooooooooooodg
OO0 oooooogogooooodg

OooogogoDooooogogoogodg
OoooOoooboooobooOoonooOQdannd

O 0Oooo
O 0Oooo
O Oooo
I R |

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 Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo

Ooo0ooooooooDoooooooooDooooooooooogoQgodg
O OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao
O 0O0OooOoooao
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

Oooooooogod

OoOoooooogdg

OOoooooogd

O Ooooooogd

Oooooooogod

O
a
u
O
a
O
g
a

Oooooooogod
Oooooooogd
OOoooooogd
O 0o0Dooooogd
Ooooooood
Oooooooogod

oooao oooooobooooooooao
oooooooobooboooooooooobboooooooooobooObond
oogogao

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

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

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg
Oo0oooooooQodg
OO0 ooooooogodg
Oo0oooooogogodg
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooooodg
Ooooooooogodg
OO0 oooooogoogodg
OO0 oooooogogodg
OO0 oooooogogdg
Ooooooooood
Ooooooooodg
Oo0oooooogooQgodg
Oo0oooooogoogog
Oo0oooooogogdg
OO0 oooooogogdg
Ooo0ooooooood
Oooooooooodg
oo oooooogooQgodg
Oo0oooooogoogodg
Oo0oooooogoogodg
OO0 oooooogogg
Oo0ooooooood
Ooooooooodg
Oo0oooooogooQgodg
OO0 oooooogoogog
OO0 oooooogogdg
OO0 ooooooggdg



OOoOo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0o0o0ooooao
OOo0o0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOo0oo0ooooao
OOoo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao
OO0Ooo0ooooao
OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OO0O0o0ooooao
OOoo0ooooao
OO0Oo0ooooao

(41) JP 2004-516817 A 2004.6.10

O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Ooogoao

0
g
0
g
u
0
g

goooao

ubouobooboboobooooboobooooboobooboouoboobobao

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

OOooOooo4ooooooogogood
Ooo0oo0oaod

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

O
g
u

O
O

O
O

O
O

O
O

O
O

O
O

O
O

ugoboooagboado

oogogoggoooao

oooooobooooand

O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
L N B W |
L R o |

ooooooobbooooao
goooooobobooganb
uoboooodob oobad
oogogogogooooan

e e R [ [ A [

I e e sy I e
ey e e o e I
e e s e ) s e e e e s o A

OoooOoooOhoooDoo0 obOoo oo oooooogogoodg
OoooOoocobhooooooooooooooonooOooOoonod

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

Ooo0oooogoQgdg

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Oooooooodg
Oooooood
OOoooooogod
Oo0Dooooogod
Oooooooodg

Oo0oooogoQgdg

OooooogoQgdg

Ooooooggg

OoOoooogoood

OooooooQgdg

Ooo0oooogoQgdg

OooooogQgog

Ooooooogogogioooao
OoDoooogog|oooao

OoOoooogogood

O
g
O
g
t
0
g
U

OooooooQgdg
OoOoo0ooooaog
OOoo0ooooogo
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OoOoooooodg

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

Ooooooooogogoo
Oooooooogd
Oooooogd

oooooooao
oogggoao

oooooooao
oooooooaon

i I o A |
O oo o

goooao
gbooooad
gooooao
goooao

O
O d
O d

O Ooogoo
O Ooogoo
O
O
O

ooooooao
gooooboano
gbooooboad

Oooooogd
OOooooogd
OoOoooooodg
Oooo0ooooogod
Ooooooogd
Oooooooglooo
Oooooooogijooao
OoDoooooogoogoao

10

20

30

40

50



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

OO0 ooooooooooDoooooooooog
OO0 oDooooooooDoooogogogooooog

OOoooooo4o0ooooooooooDoDoooogooooao
OOoDoDooDooo4o0ooooooooooDoDooogogogoooao

(42)

JP 2004-516817 A 2004.6.10

ooooooopfob goooobooboooooooooboobooooooooao
gooooboooboobooboobooboobooboboboobooboobooboao
ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
goboobooobooboboogobogoboobao

g
oooooooobobooooooooooboboooooooooobobDbOOobon
goboooboogobooboboobobobooboobobobobooboboboao
gogboooboouoboobobooboobooboobooboobooboobooaa
oooooooobbooooooooobobobooooooooobobDbOOobd
gooooboooboobooboobooboobooboboboobooboobooboao
ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
goooobooobo 0oboo oboboQo oDoobo4ob booboogobao
goboooboooboobooboobooboboobooboboboobooboobooboag
oooooooobobooooooooooboboooooooooobobDbOOobon
goboooboogobooboboobobobooboobobobobooboboboao
gooboooooboobooboobob bboob ooboobO oooboaoog o
oo bobooooooooobob oooboboo ODoObOoO 0 oooooao
goo0 oobodo ooob booooboobo obooobooobooobaoadao
ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
gooooboogoboooboobogoboboobooboobobobbobooboboboo
goboooboooboobooboobooboboobooboboboobooboobooboag
oooooooooboooooooooobboooooooooobooOoon

gd

goboooboouoboboboboobob bgogodgooobooobooaoobooadhb
oooooooobbooooooooobobobooooooooobobDbOOobd
gooooboooboobooboobooboobooboboboobooboobooboao
ooooooooooooooooooobobobboooooooooooo oo
gooooboo0 oobobog obobooboogoboob oboboo

g
oooooooobobooooooooooboboooooooooobobDbOOobon
goboooboogobooboboobobobooboobobobobooboboboao
gogboooboouoboobobooboobooboobooboobooboobooaa
oooooooobbooooooooobobobooooooooobobDbOOobd
gooooboooboobooboobooboobooboboboobooboobooboao
ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
gooooboogoboooboobogoboboobooboobobobbobooboboboo
gooooooboobooboobobooobooboo oo 0 oobooao
oooouoob0 oooob0 oooo ooooooooao

gd
oooooooobbooooooooobobobooooooooobobDbOOobd
gooooooboboboobooboboooboooboobooobo obooao
ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
gooooboogoboooboobogoboboobooboobobobbobooboboboo
goboooboooboobooboobooboboobooboboboobooboobooboag
oooooooobobooooooooooboboooooooooobobDbOOobon
goboooboogobooboboobobobooboobobobobooboboboao
gogboooboouoboobobooboobooboobooboobooboobooaa
oooooooobbooooooooobobobooooooooobobDbOOobd
gooaao

10

20

30

40

50



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

Oo0oooooogoQgoooao
OO0 oooDooogoggoooaog
OO0 oooDooogoggoooaog
Ooooooooogogoooao

e s e e e e s s e I o
e s e e s e e e A e s s e Y o A
e e s e s s e e e ) e e s s e Y o
oo oooOoooo0 o oo ooo o o0 o oD oo oo o0 oo oD oo oo ooooo

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

OooooooogoQgg

OO0 o oo oooooooooooQgdg
OO0 oo ooooooooooooQgg
OO0 ooooogooooooogoggg
OO0 oo oooogogoooooogogdg
OO0 0o oODooogoooooogoogdg
OO0 oooooooooooooodg
OO0 ooooooooooooogoQgodg

OoooooooQgooao
OoooooogogQgooao
OoooooogoQgooao
Oooooooggooao
OO0 oDooogQgogoao
Ooooooooogooao
OoooooooQgooao

Oo0oooogoQgdg

OooooogoQgdg

Ooooooggg

OoOoooogoood

OooooooQgdg

Ooo0oooogoQgdg

(43) JP 2004-516817 A 2004.6.10

gbooobooboobooboobooboooboooboobad
oooooooooocooouoooooboboooooooano
gboooboobooboobgoobobogoboobobao
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
ooooooboooooooooooobobooboooogoao
gboooboobooboobgoobobogoboobobao
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
oooooooboooo- oo0ogogoooobobooboooogoao
gbooobooboobooboobooboooboooboobad
oooooooooocooouoooooboboooooooano
gobooboobooboobooboooobooboboobognb
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
ooooooboooooooooooobobooboooogoao
gbooobooboobooboobooboooboooboobad
oooooooooocooouoooooboboooooooano
gooobooobogoboao
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
ooooooboooooooooooobobooboooogoao
gbooobooboobooboobooboooboooboobad
oooooooooocooouoooooboboooooooano
gboooboobooboobgoobobogoboobobao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
ooooooboooooooooooobobooboooogoao
gbooobooboobooboobooboooboooboobad
oooooooooocooouoooooboboooooooano
- oogboobooboobgoobobogoboobobao
gbooobooboobooboobooobooobooboobad
ooooooobDoo0Oo00btdagg0OO0ODDODOCOO0OO0OOOOO
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
ooooooboobooooooooao

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 [

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

oo oooooogogogoo
OO0 oooooogogoo
OO0 o ooooogogoo
OO0 oooooogogoo
OO0 0o oDooogogogao
Ooooooooogogogoo
oo oooooogogoo
OO0 oooooogogoo
O oo ooooogogoo
OO0 oooooogogoao
OO0 oD ooDooogogogao
Ooooooooogogoo
oo ooooooogogoo
OO0 oooooogogogoo
OO0 oooooogogoo
OO0 o0 ooooogogogoo
Oooooooooogogooo
oo oooooogogoo
oo oooooogogoo
OO0 oooooogogogoo
OO0 o ooooogogoo
OO0 ooooooogogogo
Ooooooooogogooo
oo ooooooogogogoo
oo oooooogogogoo
OO0 oooooogogogoo
OO0 o ooooogogoo
OO0 ooooDooogogogo
Oooooooooogoogooo
oo ooooooogogoo
oo oooooogogoo

O0Ooo0oo0ooao

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
O
O
O
O
O
O
O
O
O
O
O

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao

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

OOoo0oooo

OOoo0oooo

O0Oo0oooao

OoOoo0oo0odao

O0Ooo0oo0oo0oao

O0Ooo0oooao

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
OOoo0oooao
O0Oo0Ooogoao

O0Ooo0oooo

O0Ooo0oooao

O 0Oo0oooao

OoOoo0oo0odgano

|

O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

(44)

O
O

O O
O O

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 0Ooooo
O 0OoOooog

O
O
O
O

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O

JP 2004-516817 A 2004.

Oooooooogogooo
Ooooooogogoao
OoooDooogogoao

[
o

10

20

30

40

50



(45) JP 2004-516817 A 2004.6.10

goao

gbooobooooobooboobooboobooboobobboobooboobao
goooooobooocooooooooobooobooooooooboooobooooao
gboooooboogobooobobooboboooboobobbobooboobao
gbooobooooobooboobooboooobooboboboobooboobao
o ooocoooooooooboooboboooooooooDbOoboooooooooao
goooboooboboobooboooboogoboooboobooobooDbodnb
ugbobooboobooboboobooboboboobooboooboooboooboadnb
O

Ooooooood
OoooooQgogoao
OooooogoQgogaoQg
OO0 oooogQgogaog
Oooo0oooOgogoao
OooooooQgogoao
OooooooQgogoao
OooooogQgogoaoQg
Oooooogogogaog
OO0 oooogogaog
Oooo0oooOoogoao
OooooooQgogoo
OoooooQgogoao
Ooooooogod
OOoooooogod
OoOooOooOooood
Oooooood
Ooooooood
Oooooooodg
Ooooooogod
OOoooooogod
OoOooooood
OooOoo0oood
Oooooooodg
Ooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Oooooooodg

OooooooQgogoao
OoOoooooogod
OO0 ooooogod

Oo0oooooooo0ooDoDoooo0 oo oooogogogoao
Oo0oooooooooDooooooooDoDooogogooao

OOo0oooDooooooooogooooaog

Oooooocoooooooogogooooao

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

OoOoooooDoooDooobooooogooogao
Ooo0Ooo0ogogoo

O

O

O

oogd

O

O

O

O

O

O
O

O
O

O
O

O

O

O

0

O

O

O

ooooooao

O

O

0

ogaod

20

30

e R e [ [ A [

Oo0ooooooo0ooDooooooooooogodg

ooano gooooodgd goooboobobonn
uo ugoboooabad gboobooaooodgan
oo o ooobooob boo oDoobobODbOOoO0O bOooooo
ugoboobo oobo 0 oboobo ooboob ooooog oo
o0 cooooooooboobooooo0o0 oooo o bobooco
b bobooO0o oboooobooboobobo

O Oooo
OO oo
O Oooo

O O
gooooao O
O O
O O

O Oooo
O Oooo
O Oooo
O Oooo

g
O
g
u

O Ooo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooo

Ooooooogdg
O oo ooooog

ogooao
goog o
g

oooooan
gooooan
gobodaoand
ooogoao
goooaoan
goooooo o
gooooooaon
gbooooaoan
oooooooao
gooooooan
ugboogogno od

ooooooooOoooooooooobooboooooao
gobooboobobobooboboboobooboooboodnb
uboobd oboobodo oboobo oooab O
O
g

O Oood

gooooooooOooboo bOboooo ooooo oo
oo ooobooboobooo O oooob oOd
oooooooobooboooooooooobobDboooo
gboboobooboogoboobobooobooboboodd
gboobooooobooboocoooboobooood
ooooooboOoocoooooooooboobooogogao
gboooboooboogob booboo ooboooo ooao
ubog obg obooboobooobooboooogdhb

O Ooo0oooo
O Ooo0oooo
OO0 ooooooogodg

Ooooooooogoogoao
O 0Ooo0oooao

Ooooooooogoogoo

OoOoo0oOogao

gooad



(46) JP 2004-516817 A 2004.6.10

0000000000000 0O00D00O0 0000000000000 00D0D000O0
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
0000000000000 O0O00D0O0O00D0O0O0O0DO0OO0OO0D0D0 OO0 O 00000
0 00000 O0OD0OO0O0 00000 0000 OO0 000 0O0O0O00D0O0O000
DO0O0000O0 00 0 000000 000000 000000000000 000
0O

OoDo0o0oo
0D000000000O0000O0O00DO0O00DO0O0ODO0DOO0DOoDOOoDoDOoOoooOad
0000000000000 D0O000D0O000D0O0O00DO0O0D0DO0O0O0DO0O0O0DOaO
Doo0’ 0, 0000O0OO0D0OO0’ 0, 00000O0O0D0O00O00O0O0O0O0O0O00O000
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
D0O000OD0 D000 O 000000 0000000 0000000000000
ODoDo0o0oo

OoDo0o0oo
0D000000000O0000O0O00DO0O00DO0O0ODO0DOO0DOoDOOoDoDOoOoooOad
0000000000000 D0O000D0O000D0O0O00DO0O0D0DO0O0O0DO0O0O0DOaO
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
0000000000000 0O00D0 0000000000000 DO0O00DOO0O0aO
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
OoDo0o0oo

oDooooo

0000000000000 D0O000D0O000D0O0O00DO0O0D0DO0O0O0DO0O0O0DOaO
O0O0000O0000O00O00O00D0OO0OO0O0DO0DO0DO0DODOO0ODODOODD 0DO0O000
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
0OO00000O0000O000D0O00O0ODO0DO0ODODO0ODO0DO0ODODOODOoOooOoOO
ooooooDooooooooo”ooo0” DooOooOOOODOOODOOOOOOO
0000000000000 D0O000D0O000D0O0O00DO0O0D0DO0O0O0DO0O0O0DOaO
Dooooooooooooooooo®o0o0® OoOooOODOOOOOOOOOOOO
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
0D00000O0000O000OO0O00OD0OO0OO0O0ODOO0DO0O0OD OO0 0OO0O000OO0 00000
D00000 0D0000D0 00 0 000000000 00000oogoo ooao
D00000 DO0O0O0DO0OO0OO0ODOO0OO0 00000000000 OO0 00000 00
D000 OO0 O0OO0DO0OO0OD0 0O 000000000 00000 00 00000oao
D00 00000000000 0000 00000 0O 00000 000 0000
0000

oooooo
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
0OO00000O0000O000D0O00O0ODO0DO0ODODO0ODO0DO0ODODOODOoOooOoOO
0000000000000 O0O00D0O0O00DO0DO0O0DO0OO0O0ODO0OO0DDO 00000
Do0O0o0o

oooooo

10

20

30

40

50



(47)

JP 2004-516817 A 2004.6.10

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
goooobooobooogobgobooboboobooogoboobo obo obo oo
uoboodg gbogobogbdgd bggbodgdobogbogdgod oboobd aoboaoao
oooo0o oooooo ocoooooao

gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooboooogooobobo ooob0 0o oooooo oo boooao
ooo oooboob boooboobooo oboobooobooobooog oo boboao
uobob 0ouobd 0o ogobooboobobouoboobobooboobobooboobooboao
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gooooboooboooboboobooobooboobobobooboob 0obOo obooobao
ooooo oooooooooboooooooooobobooooo oo oboo oo
goooboo oooboo0 obooboobob0o Dobob booboboobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooobooooooooooboooboooooooob0 oooo oooooao
ooo 0obo oboob boboobooboooboob Dobooboboonob
ugooobd oo boobdob boob Oobooboboooboobooboobao
ooogog oooo 0 oooobobOOo ODObODOOOO0OD ODOOOCODOD ODDODOO0 ODDODOOO
obooobooboobo oboooao

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooboooooooooooooboooooooooooboobo ooo oo
ooogo obooobob boooobooboboobobboboobobobooDbao
ugboooboobooooobooboboobooboobooboboouobooboobad
coooooooobooooogooooooboboooo0 OoOooo O oooooboo oo
oooob boooboobooobooobooboobooboob 0Oob boooob bOao
ooooo0 ocooooooooboobooooooooooDbOOoObObOo0o0 ooo booo
ooo0 0obo oboobobo4ob0o oboboobooboboob Dboboono
uooog ooboooboobooobob booobooobooboboooboobo obaoao
oo booooo ODooo ODOOOD ODOOOOOO0O DOOCOODOOOOoOoOoOOoDODOOO
gooobooobooboooboobobooboboobooboobobobooboobobn
uboooboobooobouoboooobooboobobog oboooboob boobooao
oooooobo oooooboboooooooooob oooob o000 oooooao
oo ooooob oboooboob booobooobooboboboooboooboboboobodo
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
oo ooooboob boobob bbooboooboooboobooobooboobooo oao
o ooboooo boooo0o ODOOOO ODOOOO ODDODOO ODODOO ODOODOOO
gooobooboobooobooobobooboboooboobooboobobooodd
U gdboogdgodgoboobgogiobogbgigiodioodgiodggfn ogodoodgoggoad
oooooooobooogogogogoooooooogod0ogogoooooooocooooooao
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



e R e [ [ A [

Ooooooood
Ooooooood
Ooooooogod
OO0 ooooogod

O

Oo0ooooooooooooao

a
O
a
u
O

OooDooooooooooogodg
OooDooooooooooogodg

goooogb Dobo

ooooo oogao
o oo 0O oooooo oo
ogoo o0obaod
U oboobobooboooboooboooobooobooboooaa
gooooao
gboooobao
gboogooad

oooog O
gboooboad

O
O
O
O
O
O
O
O
O
O

O Ooo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao

g
a
O
g
u
O
a
O ODooooogao

goboooooogao
gbooono ooobao

O

gooad

a
O
a
u
O
a
O
g
a

OoooooogoQg™g

OOoo0oooodg
O0Ooo0ooood
O0Oo0Oo0oood

oo

g
O
g
u
O
g
O

O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O Ooogiooo

(48)

O

O
O

ooooooobobooogod
ooooooooooano

ooooooooooan
ooooooobooooano

g
O
g
u
O
g

googoooog o

O

O

O

JP 2004-516817 A 2004.

ooooooobooooan
ooooooooooan

ooooooo oooao
ooooo0 o000 ocooooooao

O 0Ooio; oo

a
O
g
u
O
g

O Oooo;ooo

goooob0 oobo0o obooboboao
g ob oooboobdo oooobo oooob bao

gooooobOoooo0 booooooooooooao

a
O
g
u
O
g
O
g

O 0Ooooo
O 0OoOooog

O
O

.10

O
O

oo ooobooooboobobooboooobooboobooobooboadnob
gooooooooobo bobooooooooooDbO ooobobODbO oDoOooOobDbOoo
ugbo obooob ooboooboboobo obooobooboo ooboo obooao
oooob0 ooooooooboooooooooooboo o
goboooboogoao
g oooo 0O
gooooooao
gobooooao
ugbooooado
oo OoOD0OaO

ugbo ooooagaao
oooooooao
gooooooan
pOoOoCOOOO0O
oooooooao

O O oOgogo
OOoo0oo0oo0ooao

gboooobao
gooaao
oooogao
goooobogd
ugoooaooboaoad

oooooao
gooooobood
ooooooao
g

oo

Oooo0Oooogogoo

Oooooooogogogooao

oo

oooao
ooogoao
oooao
ooogao

g
O
g
u
O
gooaao

Ooo0oo0ogao

I o A
OoOoo0oooao

O
O
O
O
O
O

|
Ooo0oo0ogao

od

oooag

O
O
O
O
O
O

O0OooOoooao

oooogao
gooagao
goodaao
oogogao
gooagao

g
a
O
g
u
O
a
O

g
a
O
a
u
O
a
O
g

g
u
O
a
u
O
t
O
g

O Oogoo
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooooo
O OooOooo
O OoOooo
O Oogoo
O 0Ooo0ooo
O Ooo0ooo
O OooOooo
O OooOooo
O OooOgooo
O O oOgoo
O 0Ooo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo

oooooao

Ooo0oo0ogoano

gbobooboobooooobobonboad
ooooooooobooboo oobooODoao
goobooooobobobooboobonb
ugoboooboooboboodob boodd
o000 ooooooobooboooooooobobooooooooobo oo
uoooobo ooboo ob ooboooboooboooboobooooobooanb
oooooooooobooooooooooobobooooooooooaon

oooogao
googao
goodaao
oooggao
gooagao

g
O
g
u

O O0ooo

a
O
g
u

O

O

O
0
g
0
g
U
O

0

goao
googao

godoao

oooooao
gooooan
goodaoand
oooogao
goooaoan

oooooooooo O

goooobog oboono

oo bobooboooogan
ooooooobooooano
goobooobooobobooag
gobooobooobdoaood
U Ooboboocoo bOboOoOao
gob booboboobooboooooboao
U0 coooooooboooooooao
oo obobobog ooooboo oogboao

O
O

O
O

a
O
a
u

a
O
g
u

O

0

O

ood
gboboooooan

goboodagboad

ooooogano
oooooan
ugoodaoad
oooogao
goooaoan

O
O

O
O

ood
ooano
uoano
oogd
goano

O

O

ogoao

O
O

O OooOooo
O Ooogooo
[ Y

O
O

O

10

20

30

40

50



[
o

(49) JP 2004-516817 A 2004.6.

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooobooooo bo Oob0 ooooobo ooooboobo ooooo oooao
g ooog oboobog obobobouobobooobooboboouob0o obooboo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugooooboobodo ob 0 boboob OO oboobO0o obooboboobao
cooooooob oobobb 0 booo0o40oQ0 oo boooO0oo ocoooooooao
oooooboooboo oboo oboog oobobob boooboob bobooboobo bo oo
oooo ocooooooooobobOooboooo4oo0 oo 0o ooboobooobo oo oooao
oo oooobooooboobobogobgoobob OO O obboobo Oob Do
uboodo obooobobooboooobooobooooobooboobooobobboao
ocoooooooobooobo bbb ooooOOOO0OO0OO0 OCOOoOooooooo oooao
oooob boob ooobob booboboob ODbOoO0ODO Dobooboooboo
U oooooboobob boobobooboobo oboobooouobooboobaodda
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
D0” 000000000000 O0O0D0O00O00000O00O0000000O00000
goooobooobooboogobgooobgoboobobogoboobobogobon bo O
g oooobo ob bboooboob ODboooOoboobOobooobooboobo bo o

ooooob0 oooo0ob0 ocooooooobooobooooooooooboobo bOboOOoOao
0o 0o ooooboobob0 ooobobooboogogooooobboobooo oo oo
ooooo0 ooo4oL0 ooo40o0 o000 booooo ooooooao
oo oo oboobooo ODoOoOoOoOO ODOOOOOOOOoOooOoooao

O
g
oooooooooboooooooooooobooooooooooooboDboOOobond
goobooobooobobobgoboobobogoboobobooboooboobono
uoboooboooboboboobooboobooobooboobooobooboobdad
oo oDoooooooooobooooooooooboboOobobooogoao
gooboooboooboboboobooboboogobooboboobooboobonn
oo ob boooboob boboobooobooboobdo oobooao
oooooooobooboooooooooobobobooooooooooboDboood
goooobooboboogobooboo»oobooboobono ooobaoao
oo oooo ooooooo"oOoobOoODOOOO0OO0OOoOoooOoboboDbDOoObOOOoOoOoao
gooobooobooboobobogoboobobooboboboboobo Oobo
O
O
g

OO0 ooooooQgooao
OO0 oooooogoQgooao
OO0 oooooogogogooao
OO0 oooDooogogogoao

U oooooo oboob 0obo ocooboob booooboobo o oo
g oooo boo oo oooob oooooobO oooobOoo Ooo0Oao oad
gboboooooogoboob ooboboboooboooboboboboobao g o

gboooboboobooboooboaodnb
oooooooboOooooogano
gbooobooooboobonb
ugboooboooobooboaoadnb
gooooooooooooao
gboooboobooboobonb
ugbd oooobooboohb
ooooooobOooooogao
ooooboo ooobo ooao

O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogoooo

OO0 oooooggg
Oooooooogoadg

ugo 0o bobooobodado
ooooooobooan
gooooo” boaoao

Ooo0oooooooo0 oo ooooooDoDooooogoooooaoo
OooooooQgdg
OooooogoQgdg

Oo0ooooooQgoooao
Oo0oooooogoQgoooao

OO0 oooooogogodg
OO0 oooooogogdg
OOo0ooooooood
OooooooogoQgg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg

10

20

30

40

50



Ooooooooo0 oo oooo o0 oo oDoooo0oooDoD oo oo oDoooo0ooDooooOgodg

O 0Ooo0oo0ooao

(50)

oo OoDoo OoOD0OaO

gooooboobognnb
ooooooboobooooogoo
gboooboboooboobao
uobooobooooboobad
oooooooobooooogaa

g obooobo ob boo

uboodg ooboboaoobo booobd
ooooooboobooooogogoao
oboooboobooboobooband
ooooooooboOoocoooooooooooao
gbooobooboobooobobano

googano
bodotboO0O0OO0ODODOOCOOOOO0OOOOODODODOO
gooooboobobooboobooogoboo
ugbooobooboooboobdoo oboobaoaog o
oooooooobOoocoooooooooobooao
ooooobooboo ob bboo ooobo oo
ooooooobob oooooOoooo0ootgaoa 0O
goooboooboobogobooboboooboo
obooobooboobooboobooooobaoaao
oooooooobOoocoooooooooobooao
gooooboobobooboobooogoboo
Ubaoddboobobooboobobooobaadd
oooooooobOoocoooooooooobooao
obooobooobooboobooboooooboao
ooooooooboOoocoooooooooooao
goooboooboobogobooboboooboo
oboooboobodo oboog oo ocobooao
OddoO0O0O0OO0ODODOOCOOOOO0OOOOODODODOO
gooooboobobooboobooogoboo
ubouoboobobiotbeoobobooobaoadog
ooooooobobOoocoouo0ooooo0oboebOOO
a

ooooao

JP 2004-516817 A 2004.6.10

oooooooao

oooooooao
oboogbDa OO

ooooooobo” ooooooooooobooboooooogoao
U oboooboobooboobooobooobooobooboobao
oooooooboOoocooooooooboobooogogoano
gboboooob bbooboooboooboobooboognb
gboobooooobooboocoooboobooood
oooooooOoocoooooooooboobooobo boOao

ooobO boboobobobo Oob boboobo bo 0o o
uoboooboouoboobobooboobo ocooboaoadao
ooooooobobooooooooobDboooboo
goobooobooobooboobooobooooobooao

oooooooao

oooooooao
oooooooao

ubooob oboooobodobad

oooooooao
oooooao

Oo0oooooooooooogodg
Oo0oDooooooooooogod
Oo0ooooooooooooogod
OO0 oDoDooogog4ogoooooogd
Oo0oooooooooooood
Oooooooooooooodg
Oooooooooooooogodg
Ooooooooooooooggadg

oooooooao
ooo oooad
oooooooao
gooooooan
gbooooooand
oooooooao
gboboooooan
gboooodoaoad
ddaoa 00000
gbooooooand
oooooo00a
gooooooan

ooo oooad
oooooooao
gboboooooan
gbdtbdaoadnbd
oooooooao

goooboooobogoboboogobooboboooboobooboobooDbonb
uobooobooboobooboooboooboobooooboobooobooobooboboao

ooooooooobooooooooooooao
gooobooboboogobooboobonb
gbooogboobooobooboobooboadnb
ooooooooobooocoooooooooao
goooob booobooboobo ooboooao
ooooob0 ocoooooooboooo boao
o0 booobob boog oooooobao
gbooobooboooboooboobooboaadab
ooooooooboooooooooao
googao

goodgano
ooooooooobooocoooooooooao
ogoogano

oooooooobobooobooogogoao
gobooooobobooobooboogonb
uobooboooboobooobooboadnb
o Oboboo 0O ooooob ooao

oboooboobod obobo ooobao
oo ocooooooooobo oooao
oooooboooboooboooboogoboo
gobooooobooooobooboaoadab

ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooooooboboooboooogao
oboooboooboooboooboooboooboooboooooboooboooboaodnb

10

20

30

40

50



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

Oo0oooooooooooDooogoooooooogdg
Oo0ooooooooooDoooggooooooogdg
OO0 oooooggooDooodogoooooogdg

OOoo0ooood
OOoo0ooood
OOoOo0ooood
O0Oo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
OO0OoO0o0oood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0ooood
O0Oo0ooood
OO0Ooo0Oo0oo0ood

Oo0oooooooooDooooooooDoDooogogooao
Ooooooog

Oo0oooooooooooDoooogUooDoDooogogoao
OO0 oDooooggooooDoDooUgUooDoDooogogogao
OoooooooooooDoooooooooooogogogoao

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

oooooooooooooooooobooooooooooobooobooooao
ooooooooobOooOoOoOooooobbooooOoOooooobooOoo

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

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao

Ooooooog

O oo oooog

O Oo0oooooog

O

Oooo0ogoooogo

O
O

O
O

O
O

O

O

O

O

(51)

O
O

O

O

ooooan
gooooboooboognDb

O
O

goggooofd

O
O

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
O O0Oo0oooao

JP 2004-516817 A 2004.

oo

O

OooOooo;oooo

OOooo;oood

oooooooooao
ooooooooDao
oooooao

O
O

googogoaao

O

O

O

0

O

ogoad

O

O

O

O

O

O

0

oooooao
gooogao”
uboboobooboobobooobooboaoobooad
gooooooobooobooouoooooooao
goobooobooobooboobooobooooobooao

gbooooaoaao

O

O

O

O

0

O

O

O

O

gooogao
ugboobobooooboobooobooobooboooooboobooboaodnnb

O
O

O

O
O

O

O0Oooo;oood
O0Oooo;oood
O0Oooo;ooodg
O0Oooo;oood
O0Oo0ooood
O0Ooo0Ooood
O0Ooo0oood
O0Ooo0ooodg
OO0Ooo0oood
O0Oo0ooood
O0Ooo0ooood
OO0Oo0oood
O0Ooo0oood
O0Ooo0oood
O0Ooo0ooood
O0Oo0ooood
O0Oo0ooood

O

O

O

O

O

goog’

O

O
O

O

O
O

ooooooan

O

O
O

O

O
O

O

O

O

O

O

O

goao

O

O
O

O

O
O

O
O

O
O

.10

O
O

obooboobooboooboooboaoobooboad

O

O

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

O

O

O

ogoogan

O

O

O

O

O

O

goo

O

O

O

O

goooooobooococoouoooooooboobocooooooooao

O

gboobooogoboobooobooobooboooobobDbodnb
gbooboobouoboobooobobouoboobooouobooboboadnb
uooooobOoocooooooooobooboooooooooDoDodd
gboobooobooobooboboobooboboobooboboodd

10

20

30

40

50



(52) JP 2004-516817 A 2004.6.10

goooooooobooooooooooooboooooooobooobooooao
oooooooooboobooooooooboboooooooooobooOoo

oboooboooboooboooboooboooboooboooooboooboooboaodnb
oooooooooooogoao
goboooogao

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

oooooooooooogoao
gboobooobooobobooboao
gbooboooboobooaooodgan
oooooooboooooogao
gbooboooooboooag

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooooboooboooboogobgoboobgobooboboooboobob boobooboo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooobooocogoogogoooooooogogogg oogogoggoooooao
goooboob 0o 0o obobo0 oooboobobooobooboboobao
o ooodog o oooboo obooboob ooboo oboob boooobaoadao
oooooooooboooooooooooobobooo ODoboo O oooooo oooao
ooogog oobooobobo 0obobogo oboobooob bboobooobooboboobao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooobooooooooooooDbo ooobob 0O oooooo oooooao
gooooboooboboogobobobo obob O boobDOOobO bbooboboobao
oooooboaoao

oooooao

goooboobooboooboooboboobobooobooboobo0 oogbog
U dbogogdgoogofbdg godgboogogbooboobocobdobobooboob ogobdaao
O goooooooboooooooooooboooooooooooobobooooOogoao
a gbooobooooobooboobooboobooboobobboobooboobao
O oooooooooooououooooooobooooooooooboobobooooao
g gooooooogobo oboo 0o obooboo oboob booobooboo
a gboooboooooboobooboao

O ogoao

g gboooboooogoboobobooboboboboobobobooboobobao
u ugboobobobooboobooooobooboaoadao

O goao

a gbooobooooobooboobooboobooboobobboobooboobao
O oooooooooooououooooooobooooooooooboobobooooao
g gobooboooboogobooobooboobobooopoooogogogor g gogao
d ugbogogoogn Dgoogogoggoooodgb oooooboobooo baoaao
O

g

u

O

a

O

g

a

O

g

u

O

a

Ooo0ooooooo4o0ooDoDooboo0 oo oooogogooao
Oo0ooooooo0 oo oo b0 ooDoooogooao

Oooooooooogoao
Ooooooogooogoo

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

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
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo



e R e [ [ A [

OO0 oooooogooQgodg
Oo0oooooogogodg
OO0 oooooogogodg

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

OO0 ooooooggogos

Oooooooooooooooooooooooooogooano
OoOooooooooDoooDo0oooDoooboooogogoogog

OooooooooooooooooDooooooooooogogoao

OooooooQgoao

OO0 oooDoooggogos
oo o0oo0oooogo

Oooo0ogoood
OoooO0o0oooonod

O
O
O

O
O
O
O
O
O
(]

Oo0oo0oood
OoOoo0oood
OoOoo0ooood

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

| =

O 0Ooo0oooao
O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao

O 0Ooo0oooao

Ooooooooogogogoo
Ooooooooogogogoao
Oo0oooooogogogao
Oo0ooooogogogao
Ooooooooogoogooao
Ooooooooogoogoo
Ooooooooogogogoao

OooOooooog:ow
Ooooooog:oe

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

O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao

|

[

(53)

JP 2004-516817 A 2004.6.10

oood 00 booooooooooboboobooooooao

gooooobaoad

O
O
O
O
(]

I [ |
I [ O |
O Ooogogog
OO oQgogog
I [y |

goaoaad

O oOooo
O 0Oooo

Ooooooogogogao
Ooooooooogoogoao

obooobooboboboobooboobobnn

O
O
O
O
O
O
O
O
O
O

gboooboobodaab
oooooooooan
gobooobooboaoanb
oooooooooaon
goooboobgaob
g ooooodg oao
gboooboobodaab
oooooooooan
gobooobooboaoanb
oooooooooaon
g
oooooooooan
gooooboobgab
gboooboobodaab
oooooooooan
gooooboooaoaao
oooooooooaon
gooooogoboao
obooobooboaoahnb
oooooooooan
goooooobaoano
gboooboobodaab
gobooobooboaoanb
oooooooooaon
goooboobgaob
obooobooboaoahnb
oooooooooan
gooooboobgab
gobooobooboaoanb
ooooao
googao
googano
ooooao

O
O
O
O

O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao

O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O O0ooo

OooooooooogooOoo
Ooooooooogoogoao
Ooooooooogogogoo
Ooooooooogogogoao

OoOoooooggao

O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogooao
O 0Oo0ooOooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao

00w O

gbooooooand
ogoooao

O

gboooodaano
goooooaon
googboad
ooooooaon
gbobooobogao
gooogboad

oo
gagaod
oo
oo

oad

[ o R |

[ o R |

Ooooooooogdg
OoooooogoQgdg
O 0Oooo
O 0Ooogo

OO oQgoaoe

Ooooooooogoogooao
OO oQgoaoe

Ooooooooogogogoao

Oooooogogh?o

O Ooogooao
O O0Oogogoao

gbooooooand

ooooooooobooooooogoao
ooooooooobooooooao

ooooooooobooooooogao

oooooooobooOooooogao

obooobooboboboobooboobobnn

10

20

30

40

50



e e e e e e e [ [ O |
o e e s e e e e e e e [ s O |
ey s e e e ) e e [ B [
e e e e s e e e ) e e e e e e [ s [ |
e e e e s e e e e e e e B s s [

[ |
[ |

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

Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
Ooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOooooood
Oooooooogd
Ooooooogd
OOoooooogd
OOoooooogd
OoOoo0oooood
OoOoooooogod
Ooooooogd
Ooooooogd
Oooooogd
Ooooooogd
OoOoo0oo0ooood
Oooooooogod
Oooooooogd
Ooooooogdg
Ooooooogd
OOoooooogd
OoOoo0oooood
Oooooooogd
Oooooooogd
Ooooooogd

OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OOoooooaog
OO0Oo0ooooog
OoOoo0oo0oooao
OoOoo0ooooaog
OOoo0ooooogo
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaog
OOoooooaog

OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog

Ooo0oooogoQgdg

O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0Oogoog
O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo

SO o0oo0oo0ooogoo

SO0 00 o0ooogoo
Ooo0oooogQgoao
OooO0oooggoao
Oo0ooogoQgogao
OooooooQgoao
OoooooogoQgoo
Ooo0ooooogogQgoao
OoO0oooogoQgoao
Oo0oooggoao
Oo0oooogoQgogao

O
O

Oo0oooogoQgdg

O Oooooao

O

Ooooooggg

O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooogoooao
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogooao
O 0Oo0ooOooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogogoao

OoOoooogoood

OooooooQgdg

Ooo0oooogoQgdg

OooooogQgog

OooooogoQgg

O oOooo
O Oooo
O 0Ooo

Oooo0oOoood
Oooo0oogoood

(54) JP 2004-516817 A 2004.6.10

O O0Oo0ooooao
O O0Oo0Oooooao

O O0Oogogoao

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 0Oo0ooOoo
O 0Ooo0ooo.o
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

gobooobooboboobooboobooobao
uboboobooboobobooobooboaoobooad

ooooooooboboOooooooooobDboooo
gooooboooboobooboogogboobooboboo
uoobooobooboobooboob oo ooboaoao
oooooooboboOoooooooooboboooboo
ooooooobobooooooooobDboooboo
goobooobooobooboobooobooooobooao
ooooooooboboOooooooooobDboooo
gooooboooboobooboogogboobooboboo
uoobooboobdobobooboobooodg oo
oooooooboboOooooooooobDboooo
gooooboob Dobooboooooboogaob
ubooobooboboobooboooobaado
oooooooboobooooogo

10

20

30

40

50



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

Oo0ooooooogooooooao
OO0 oooDooogogoooooao
OO0 oDooDooogoggogoooooao
Oo0oooooooooooooao

OO0oooooooooDoooo0 oD oo oDoooooooDoDoDoooooooao
OO0oooooo0ooooDooogg oo oDoDooooUoooDoDooogogogoooao
e e e e s e e e s e e e e Y A
Ooo0oooooo oD oo oooo oo oDooo o oo oDoooooOooooao

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao

Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod

Oo0oooooooooooogoQgg
Oo0oooooooooooogoQgg
Oo0oooooooooooogogg
OO0 oooDooogogoooooggg
OO0 oDooDooogogooooogogdg
Oo0oooooooooooooogoQgdg
OooooooooooooogoQgog

OooooooooogogooQg
oo ooooooogogooQg
oo oooooogogoo-g
OO0 ooooooggogog
OO0 oo oDooogogogdg
Oooooooooogoogoadg
OooooooooogoogooQg

O
O
O
O
O
O
O

O

(55) JP 2004-516817 A 2004.6.10

ooooooboooooooooooobobooboooogoao
gbooobooboobooboobooboooboooboobad
oooooooooocooouoooooboboooooooano
gboooboobooboobgoobobogoboobobao
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
uo
gbooobooboobooboobooboooboooboobad
oooooooooocooouoooooboboooooooano
gboooboobooboobgoobobogoboobobao
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooooboobob-o0obo0oobooboooboobobn
gboobooboboobdoobooboooboobooobad
ooooooboooooooooooobobooboooogoao
gbooboboobobooboobooobooboobooooadnb
oooooooooocooouoooooboboooooooano
gboooboobooboobgoobobogoboobobao
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
ooooooboooooooooooobobooboooogoao
goooboooboobaoaao
gboooboobooboobgoobobogoboobobao
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
ooooooboooooooooooobobooboooogoao
gbooobooboobooboobooboooboooboobad
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
ooooooboooooooooooobobooboooogoao
- ogogbooboobooboobooboooboobooban
oooooooooocooouoooooboboooooooano
gboooboobobobodbagyg00bOo0ooboboogobO
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooooboobobobooboghb

O
O
O
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 [
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 [

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg
Oo0oooooooQodg
OO0 ooooooogodg
Oo0oooooogogodg
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooooodg
Ooooooooogodg
OO0 oooooogoogodg
OO0 oooooogogodg
OO0 oooooogogdg
Ooooooooood
Ooooooooodg
Oo0oooooogooQgodg
Oo0oooooogoogog
Oo0oooooogogdg
OO0 oooooogogdg
Ooo0ooooooood
Oooooooooodg
oo oooooogooQgodg
Oo0oooooogoogodg
Oo0oooooogoogodg
OO0 oooooogogg
Oo0ooooooood
Ooooooooodg
Oo0oooooogooQgodg

OooooooooQogooao
OoooooogooQgooao
OoooooogogQgooao

OooooooQgooQgQd
OooooooogogoaoQg
Oooooogogaog
Oooooogogaodg
OOooooogogodg
Oooo0oooogoogod
OoooooooQgoQgoQg
OooooooQgogoaoQg
OooooogogaoQg
Oooooogogdg
OO0 ooooogogdg
Oooo0oooOoQgd
OooooooogoQgQg
OoooooogogoQg
OooooogogaoQg
Oooooogogog
OoOoo0ooooOoogoad
Oooo0oooOoogod
OooooooQgoQgQg
OoooooogogaoQg
OooooogogaoQg
Oooooogogdg
OoOoo0ooooOod
Oooo0oooOooQgQd
OoooooogogoQg
OooooogogaoQg
OooooogogoQg

Ooo0oooogoQgdg

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
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

Oo0oooogoQgdg

OooooogoQgdg

OO0 oooooogogdg

Ooooooggg

OoooOooogogood

OoOoooogoood

OooooooooOodg

OooooooQgdg

Oooooooooog

Ooo0oooogoQgdg

Ooo0oooooogoQgog

OooooogQgog

Oo0oooooogoQgg

OooooogoQgg

OO0 oooooogogdg

Ooooooggdg

Ooooooodgood

OoOoooogogood

OoOoooooooodg

OooooooQgdg

Ooooooooogogog

Oo0oooogoQgdg

(56)

Ooo0oooooogoQgog
Oo0oooooogogg

OOoo0ooooogo
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaog
OOoooooaog
O0Ooo0ooooaog

O O
O O

OO0 oooooogogdg

O

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

OoOoooooooOod

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

OoOoooooooodg

OoooooooogooQgog

OoOo0oooooogoQgog

Oo0oooooogoQgg

JP 2004-516817 A 2004.

OO0 oooooogogdg

Ooo0oooooooOod

OooooooooOodg

OoooooooogoQgodg

Ooo0oooooogooQgog

OOo0oooooogoQgg

OO0 oooooogogg

OO0 ooooogodg
Ooooooood
Oooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 ooooodg

OoOo0oooooooOod

Oooooooooodg

OoooooooogooQgog

OoooooogogQgoao
OooooogQgoao
Oo0ooooogoQgogao

OO0 oooooogoQgog

OOo0oooooogogg

[
o

OO0 oooooogogdg

10

20

30

40

50



(57) JP 2004-516817 A 2004.6.10

ooooooooboooooooooobboooooooooobobooobod

O
O
O

gboboobooboogoboobobooobooboboodd
gboobooooobooboocoooboobooood
codogooooboooooooooobobbooooao

Oo0oooooogogodg
OO0 oooooogogodg
OO0 oooooogogdg
OOo0ooooooood

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
O Ooo0ooiooao
O Ooo0ooio;ooao

Ooooooooooooooogdg
Oooooooooooooogdg
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
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Ooogo

O Ooooo
O OooOooo
O OoOgooo
O O0oo0ooOoo
O 0Oooo
O Oooo
O Oooo
O Oooo
OO oo
O 0Oooo
O Oooo

OoooooogoQgdg
OooooogQgdg
Oooooogogdg
OO0 oooogogdg
OooooooogoQod
OooooooogQgdg
OoooooogQgdg
OooooogoQgdg
Ooooooggg
OoOooooooOoad
OooooooogoQgdg
OooooooogQg-g
OoooooogoQgdg
OooooogoQgdg
Ooooooggdg
OoOoooooodoad
OooooooogoQgdg
OooooooogoQgdg
OoooooogoQgdg
Ooooooogog-g
Oooooogogdg
OoOooooooOoad
Oooo0oooogooQod
OooooooogoQg™g
OooooogoQgdg
OoooooogQgdg
Ooooooggdg

ooooooooooobao
ooooooao
ooooooao
ooooooao
ooooooao
oooooobooooooooooooboooooooooobooobod.
ooooooooao o0 ooooooooboao
ooooooooao ooooooooooogano
O ooboooo O U Obobooooooooao

Ooooooogogooooaog
OO0 ooDoogog4ogooooaog
OO0 o0ooDoog4ogooooaog
Ooooooooooooao

Oooo0oooQgdg
Oooooogogdg
O 0O oOooo
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogoooao
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao

OooooogoQgdg
O 0Ooo0oooo

OoooooQgdg
Oooo0oooOodg
OooooooQgdg
OoooooQgdg

g
u
O
g
O
g
a
O
g

OO0 oooooggg
OO0 ooooogoogdg
oo ooooogoQgog
oo ooooogg

O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O OooOgoooo
O O0OoQgogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O OooOoooao
O Ooogooao

goooao googao
O
gboooobooboobooobooboooboooboooboooboooboooboaodab
oooooooooboooooooooooobooooooooooooboDboOOobond
gooooooobobDb ooobobo0 ODobo0o 0o oboboobo Oob Do
U ooooboo oboobooooboo oooboob 0o o oobao

O

g

u

Oo0Ooo0ooOoogo
OoOoo0Oogogo

ooooo ooooao O Oboboooooooooobooboobooooooao
gooooboano goboobooobooboboogogboobobooboonb
ugoboooagboado gobobooobooboooboooboobooboadnb
oad

[ i Ry
[ R |

ooooooooooocoooooooooao
gbooobooboobogobooboooboonb
gbooobooboobobooboobooobooboagadnb
ooooooboooobooooooooooao
gooobooboboogoboobobooboogonb
gboouoboobooboobooboooboadnb
oooooooobobocoooooooooao
goooboobooboboobooobooobooaodnb

Ooo0ooooooo o0 oo oooo0o o0 oo oD oo o0o o0 oo ooooQgooao
Oo0ooooooo0 oo oooo0 oD oooDoDoooo0oDoDoooogogQgooao

Oo0oooooooooooogoooao

OO0 oooooogogogooao
OO0 oooDooogogogoao
Ooooooooogooao

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Oooooooodg
Oooooood
OOoooooogod
Oo0Dooooogod
Oooooooodg
Oooooooodg



.10

O OooOooo O

OO ogogog

0

OO0 oo ooDooogogg

(58) JP 2004-516817 A 2004.6
oooooooooboooooooooooobooboooooOooooobobooboooOogoao
oboooboooooboogoboobooboobooooobooboobobooboooboaodnb
ooooooooboooooooooooboboooooo
gooogobao
ucbooobooooobooobooboobooboooobooboooboooboooboaodn
oooooooooooooooooooobooboooooooooooboboobooooao
gooooboooboooboogoboooboboobooboobooboboobooboobodnb
ugboobooboobooboado
oooooao
oboooboooooboogoboobooboobooooobooboobobooboooboaodnb
oooooooooboooooooooooobooooooOooooooboooboooOoao
gooooboooboobogoboooboobooboboooboobobobooboobonb
ucbooobooooobooobooboobooboooobooboooboooboooboaodn
ooooo0 ocoooooooboboooooooooo”bbooooooooobo ooao

goooobooobob bbooobooboo” DOobOOoobOOooOooOobooboboonb
usboooboobooooobooboboobooooboobooboooboobooadon
oooooooooboooooooooooobooboooooOooooobobooboooOogoao
oboooboooooboogoboobooboobooooobooboobobooboooboaodnb
oooooooooboooooooooooobooooooOooooooboooboooOoao
gooooboooboobogoboooboobooboboooboobobobooboobonb
obooobooboad

oooooao
gooooboooboooboogoboooboboobooboobooboboobooboobodnb
ubooobooooooobooooboobooboboobooboobooboooboonn
cddogooooooboooooooooob oogoooooboocobooooooooao
gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooooboooboooboogobobooboboobopbp0 0oogooooboooobood
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooooboooboobooobgoooboboobo oboo OO DOobOOooODbD ooobao
usoooobooobodo oboob ocobooboooboobobofo oo oo obodao
oooooooob ooooobb oooobobooo0o0 ODOoOOO0O bODOoOOOoooooao
oboooboooooboogoboobooboobooooobooboobobooboooboaodnb
oooooooooboooooooooooobooooooOooooooboooboooOoao
gooooboooboobogoboooboobooboboooboobobobooboobonb
ucbooobooooobooobooboobooboooobooboooboooboooboaodn
oooooooooooooooooooobooboooooooooooboboobooooao
gooooboooboooboogoboooboboobooboobooboboobooboobodnb
usboooboobooooobooboboobooooboobooboooboobooadon
oooooooooboooooooooooobooboooooOooooobobooboooOogoao
oboooboooooboogoboobooboobooooobooboobobooboooboaodnb
oooooooooboooooooooooobooooooOooooooboooboooOoao
ooooobooobob bbooobobo4ob OO UbooobobooboboDbD oono
oo ooooboooboboooboooboooboob ocobooobooo oboooobaodao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
oooooooao

gooogbad

10

20

30

40

50



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

Oo0ooooooogooooooao

Ooooooogod
OO0 ooooogod
Ooooooood

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

OoooooooQgoQgoQg
OooooooQgogoaoQg
OooooogogaoQg
Oooooogogdg

Ooooooooooooooooooodg
Ooooooooooooooooooodg
Ooooooooooooooooooodg
OOoooDooooooooogogooooodg
OO0 o0ooDoog0ogUooooDooogUogoooodg
Oooooooooooooooooood

OoooooooogoQgg
Oooooooogogoodg
Oooooooogogog
OOoooooogogg

O Oooo
O Oooo
OO oo

O 0Ooo0oooao

od
uoand

OO0oooooooooDoooo0 oD oo oDoooooooDoDoDoooooooao
OO0oooooo0ooooDooogg oo oDoDooooUoooDoDooogogogoooao
e e e e s e e e s e e e e Y A
Ooo0oooooo oD oo oooo oo oDooo o oo oDoooooOooooao

O 0Ooo0oo0ooao
O Ooo0oooo

a
O
a
u
O
a

O

OoOoo0oo0ogao
OOooo0ogao

O O O

g o

Oooo0oooQgdg
OooooogooQgdg
OooooogoQgdg
Oooooogogdg
OO0 oooogoogdg
Oooo0oooOodg
OooooooQgdg

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

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

OooooogooQgdg

O
O

O
O

oggaod

gooooao
oo ODoOOoOao

Oooooogogdg

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

(59)

OO0 oDoDoogo0UoooDooo4gogUoooood
Oooooooooooooooooood
Ooooooooooooooooooodg
Ooooooooooooooooooodg
Oo0oooooooooooogoooao
OOo0oooDoogogoooDooodgogooao
Ooo0oooooooooooooogoogooOooao
Ooooooooooooooogoogoooao
Oo0oooooooooooogogoooao
Oo0oooooooooooogogoooao
OOo0oooDooooooooogoooao
OO0 oooDoogogooooDooogogooao
Ooo0oooooooooooooogoogoooao
Oo0oooooooooooogooooao
Oo0ooooooooooooogogoooao
Oo0oooooooooooogoooao
Oo0oooooooooooogogogooao
OO0 oooDooogogooDooodgdgogooao
Ooo0ooooooooooooogogogoooao
Ooooooooooooooogooooao
Oo0oooooooooooogogoooao
Oo0oooooooooooogogoooao
Oo0oooDooooooooogogogooao
OO0 oDooDoogog4ooooDooodgogooao

u
O
g
u
O
O

gboooobao
gboogooad
gooooao

gooooand

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

u
O
g
u
O
g

g
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 0Oo0ooo
O 0Ooo0ooao

OooOoo0ooooOod

a
O
g
u
O

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

goooooooao

JP 2004-516817 A 2004.6.10

oooooo0o oooooao
oooooooooooooooooobooooooooooobooobooooao

OooOoo0oooQgodg

OooooooQgdg

OooooogooQgdg

Oooooogogdg

O O0Oo0ooooao
OOoo0ooo0ooao
O0Ooo0ooooaoo
OOoo0ooooaoo
OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0ooo0ooao
O 0Oooo

O O0ooo

a
O
g
u
O
g

O Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao

O Ooooo
O O o0goo

goobooobooobobobgoboobobogoboobobooboooboobono
gobooboobooboboobooboooboogdab

googao
goodaao

gooao

g o
oo
ooof
uond

uod
gagaod
oond

10

20

30

40

50



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

O0Ooo0oo0ooao
OOoo0oooo
OOoo0oooo
O0Oo0oooao
O 0OoO0Oo0ooaog
O0Ooo0oo0oo0oao

g

OO0 oDooDooogogoooooo
OO0 oDooDooogoggogooooao
OO0 Do oDooogogoooooao
Ooooooooooooooao

a
O
g
u

O Oooo
O 0Oooo

uod

Ooooooooo o ooooogogogoao
Oooooooo o0 ooooogogoo

(60)

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

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0Oo0ooog
O0Ooo0oo0oo0oao
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

uobooobooboobooboad

JP 2004-516817 A 2004.6.

O
O

g o

O
O

g

O
o000 oooo 0 oboboooob booooo
O
0

O
O

g o

oo 0 ooobobo boboobo oooboao
ugboboobooobooboooboooboobooonb
o0 oooooooooobobooboooooooooooo O

gbooboboooobooboooboobooboobog oogao

oooo0 oooo0o0 oo4o40ob0 o000 ooo ocoooooao

Oo0oooooogooooiooo
OO0 oooooogoooiooao
OO0 oDooDooogogggoogoiooao

OOo0ooooooood
OooooooogoQgg
OooooooogoQgdg
OooooooogoQgg

O oo oooooggg
OO0 oo ooDooogogg
oo ooooooogogog
Ooooooooooooao

O Ooo0oooao
O Ooo0oooao
O Oo0ooogoao

oooooao
g oooo o
uobood oooobao
oooooooooao
gobooooooganb
ugoboodg oodg g
od oOoooao
goboooaoao
ooooooao oo
goooooao g
gbooobooood
oooooooooao
gobooooooganb
gboogbooaooodghn

0
ugoad
O
g

Ooo0ooooooo o0 oo oDoo o0 oo oD oD oooo0oooooojoQgog
Ooo0ooDoooo o0 ooDooooo0D oo oo oooo0oooooo;oQgodg

gooad

OooooogQgog
OooooogoQgg
Ooooooggdg
Oo0ooooggdg
OooooooQgdg
Oo0oooogoQgdg
OoooooogoQgdg
Oooooogogg
Ooooooggdg
OooOoo0oooodgadg
OooooooQgdg
Oo0oooogoQgdg
oo ooooogoQgg
OooooooogoQgg
OOoooooogogg
OoooooooogooOgodg

gbooooooobad
ooogo oooooao

g 0ooboo0o ooobogaob
goooboooaadao
oooooooooao

a 0
u u

oono
o 0O
ooo

oagaod
oono
uond

OoOoo0ooooao
OOoo0ooooo
OOoo0ooooaog
OO0Ooo0ooooaog
O0O0oO0ooooaog
OoOoo0ooooao
OoOoo0ooooao

g
g o
oad

oooo 0ob boboogb booooboobobooboo
gobooobobooboboogoboobooboobooboobd ooogoado

O
O
O
O

g
oad
g
u

O 0Ooo0ooo
O 0Oo0ooo

O

O
O

O
O

od
oad

10

O

0
O

oo 00

ugbo oOa4d
gooao
g ooboboooad
oooooooao
gooooogao

OoooooogoQgdg

oad
oad

goooboobobogan
goodg obobooodg oo
U0 booooooooobbooood
gooooogan
ooooo oo
gooooogno
ugooo oo ooobad
oooooooao
goooooogan
gooaoodgan

O

OoooooogoQgdg
oo ooooogoQgg
Oooooooogogg
OO0 ooooogogdg
OoooooooQgodg
OooooooogoQgodg
oo ooooogoQgdg

a
O
a
U

O Oooo
O Oooo

OO0Ooo0ooooao
OO0Ooo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OO0Ooo0ooooao
O0Ooo0ooooao
OO0Ooo0ooooao

0 0obooo0od0dogog o0odggogooooon oo ooooooo ooao
g oooobo oobooboobobob bbooobOob bboboobDoboobao
ubbooboobdobooobouobooooboobobooboaa

Oo0oooogoQgdg
Ooooooggdg

O

Ooooooggg

O

oo ooooog oo
oogoao

oooobo o

O
oo
g
oad
oo
u o

gooooaod
ooooooao
g 0oooobao

goodgo 0O

O
g
a
0
g
U

10

20

30

40

50



Oooooooooooooogogoao

Ooo0oooogoQgg

Ooooooogd
Oooooogd
OOooooogd
OoOoo0oo0ooood
Oooooooogdg
Oooooooogdg
Ooooooogd

Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogogooao
OooooooooQgogooao
Oooooooogogogoao
Oooooooogogogoao

goooooao
oooao
oooao
O

Oooooogogg
Oo0Doooogogdg
O 0Ooo0ooao
O 0Ooo0ooo
O
O
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

oad

gooooogao

gooaooodgan
ooooooao

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

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

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 0ooo

OOoo0oo0oooaoo
OoOoooooao
OOoooooao
OOooOooooao
O O0Oo0ooooao
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoooooao
O Ooo0ooooao
O O0Oo0ooooao
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0oo o
O 0Oooo
O 0Oooo
O Oooo

Oooooooooooooooooooooogoooao
O Oooo

O
O
O
O
O
O
O

(61) JP 2004-516817 A 2004.6.10

OOooooogd
OOoooooogd
OoOooooood
Oooooooogd
Ooooooogd
OOoooooogd
OOoooooogd
OoOoo0oooood
OoOoooooogod
Ooooooogd
Ooooooogd
Oooooogd
Ooooooogd
OoOoo0oo0ooood
Oooooooogod
Oooooooogd
Ooooooogdg
Ooooooogd
OOoooooogd
OoOoo0oooood
OOoo0ooooao
O Ooo0ooooao

O
g
O
g
a
O
g
u

ooooooooooboooboooogooooao
oooooooobooboboooooooooDbDoOoao
ogooao

O Ooooo
O Ooooo
O Ooogoo
O OoOgoo
OO oOooo
O Ooooo
O Ooooo
O Ooooo
O Ooooo
O OoOgooo
O O0Ooo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OoOgooo
O O0Oo0ooo
O Ooooo
O Ooooo
O Ooooo
O Ooogoo
O OoOgooo
O O0Oo0ooo
O Ooooo

O Oooo

O
oooooobooboooooooooobboooogdd
ooooooooboobooboooooooobboooooo
oooooooooOoooooooooboobooooodo

uooobooobooboobooooob ooao
ogooao
gooooboooboboboooboogogboobao

O 0O oo
(]
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

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
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 Oooo
O
O
O
O
O
O
O
O
O

gboogboobdo obooobooooobooo od

e R e e [y [ A B [

oo ooooo0 o0 oo oooo0o oo oDoDooo4o0ooDoooogogQgoao
o e e e e e [y
oD OooOoooo0 o0 ooDoooUoo oD UoooDoDoooogooDooooggogoao

OoooOoooOoooDoo obOoo oo oDoOooooooogogood

O
O
O
O
O
O
O

oooooooobo oobob ooob0 oooooao
oboooboobooobooobooobooboobo oooaoadao

O O0Oo0ooooao
O O0Oo0Oooooao

uoano
oggaod
oond

uond
ogaod
oo
uod
gagaod

ogoao
oo
uod
ggaod
oond

g oo
ogaod
oo

O
O
O

O
O
O

uoano
oodd
god

10

20

30

40

50



(62) JP 2004-516817 A 2004.6.10

goooooobooooooouooooobooboooooooooboobobooogoao
oooooooooooogoooooobobobo0o0o0 ooooooobooDoDao
oooooooooooououooooooobooooooooooboobobooooao
ooooooobooooOogOogoooooobooobogoogooooooooooogoo
ooooooooobooooooooooboboooooooooooboooon
ooooooooboOooooooooobbooooooooobobDoobond
O

ooooooao
ooooobaoao
ooooooao
gooooogao

oooooooobooooooooobobDbood
gobooobooobooboooooboobooooboodab
oooooooobooooooooooboboDboooo
ooooboobobDbD Doboooooboogobo
goooobooobad uobooboobooboobobooboobooooad
oooooooooao ooooooooboooooooo oooooao
oooobooboboobogoboobooobooboobao

Oooooogood

g
O
g
u
O
g
O

Ooooooooooooogodg
Oooooooooooogdg
Ooooooggdg

Ooooooooooooogdg

O0Ooo0oooao
O0Oooooao
O0Ooo0oooao

ooooooooboooooooooobboooooooooobobooobod
oboooboooboooboooboooboooboooboooooboooboooboaodnb
ooooooooooooooooooboboooooooooobobooobond
ooo0 0ooboooboboobooboooboobooobooboobobno
googao gbooobooboobooboobooobooobooboobad
ooooao U Oboocooouooooooboooboooooooooao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
oooooooooooboooooooooobooooo oo
ugbobooboooobooboboo ooobooobooobaoaao
o0 ocooooooob ooooooboooooooooao
gooooboo0 obooboooobooboooboobod
oboooboobobooboobooboobooo baoaao
oooooooboooocoooooooooboboooooooao
oo0 ooboobobooboobooooboobobooo
ugooooboobooooboob oobdo ocooo obooooobaoadao
oooooooobooboooooooooobobobooooooooooboDboood
goobooooobdobob ocobooboooboobobobboob0baoabOobOOO
oooooooob ooooooOoooooooooobooooboooooao

OoOoo0Oogogo

u
O
g
O
g
g

O
0
4
O
O
O
0
O
O
0

OoooooooOodg
OooooooooQgodg
oo ooooogooQgdg
OO0 ooooogoogg
Oooooooooogoogodg
oo ooooooogoogoo-g

Ooooooooooooooooooodg
OO0 oooooggdg

OoooDooooooooo4gogooooodg

Oooooooooogoood

O

obooobooboboooboobobod0 oogoooao
ugboobdobogbooboobobouobooboooobaadd
oooooobo oooooboobooobo Oboooboooooooao
gbooobooboboobooboboob booboboobooao
oooooooooooo booooooooobooDbOOoOOOO0Ooooo0 0o booOoo
gooooooog oo o0 oooboooboboooboobo 0o gboao
oooobobo boobao goooobooobdo obodg oboooooboooboad

ood

g o

O Ooooioo
O Ooogooioo
O O0Oogoioo
O 0Ooo0ooin;o
O Ooogoo|i.
O Ooogoo|im.
O Ooogoo|i.
O O ogo|im-g
O O ogog|ig

I e e e e s
O Ooo0ooi.

oooooobooooogg oooooooboboOoooooooooboboooboo

oooooobooooooo Oooooooooboobooboooogao

ooooao
O
O

O Ooogo

oagad ooooooooao
ooaod ooooooooao

O
O
O

ooooooobobooooooooobDboooboo
o000 ooooo0oo0 ooooo oooooao

Ooo0ooooooo o0 oo oooo0o0 oo oDooo o0 ooDoDooooooooogdg

O
O
O



ooooooao
goboooaoao
ooooooao
g obooobao
gobooooaoaao

(63) JP 2004-516817 A 2004.6.10

goooooobooooboooooooooboboooooooooao

gbooobooboooad gobooooobooooobooboaodanb
ooooooooooan oooooobo oooooobo ooao
gooooboooboog o goooboooboooooboogb O

ugb ooobooooaoao gooobooboobogan

O Oooo
O oOood

gooad

O0O0ooooimd
OoOoo0oo0oo0oop;|d
O 0Ooo0oo0oo0ooi.m
O Ooo0ooooi@m
O Ooo0ooooiim

ooooao
ooogao

oooooao

ooooooao

O
g
U
O
g
O
g
u
O
g

Ooooooooogojioo

g
O
g
a
O
g
u
O

Ooo0oooogoQgdg
Oo0oooogoQgdg

ooagd
oono
gobooooaoaao
oooooao
goboooboao
ugbooagooboad
gooooao

gooooboa
oooooao
gboooobao
ugno oooano
ooooooooao

oo o ooooogoQgog
OO0 o ooooogogg
OO0 oo ooDooogogdg

g
O
g
g
O
g
u
O
g
O
g

Ooo0ooooooo oD oo oooo0o o0 oo oDoooo0 oo oDooo|pjBpoOooOoOooOoOodg
Ooo0oooooooooooooooD oo oooooo0 oo oooogmEBppoOoOooOooOgOgdg

Oooooooogd

OooooooooQgooao
OO0 ooooooQgooao
OO0 oooooogoQgooao
OO0 oooooogogogooao
OO0 oooDooogogogoao
Ooooooooogooao
OooooooooQgooao
oo ooooooQgooo
OO0 oooooogooao
OO0 oooooogogogooao

OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
oo ooooogoQgg
Ooooooogglg
OOoooooogglg
OO0 ooooogglg
OooooooogooQg|g
OooooooogoQg|g
OooooooogoQg|g
Ooooooogog|g
OO0 oooooggag
OoooooooOodg
OooooooogoQgog
OooooooogoQgog
OoooooogoQgdg
OoooooogQgdg
Oooooooggg
OoooooooOog
OooooooogoQoog
OooooooogoQgog
OooooooogoQgdg
OoooooogQgdg
OO0 oooooggag
Oooooooogoag
Ooooooood
Oooooooodg
Oooooooodg
OoOoooooogod
OO0 ooooogod

ooooooooao
ooooooooao

g

U u gbooobooodo ocobooooobado
O O

g oooooobao g

O O

g g

u

gooooobooooboooooooooao
U oobooboooboobobooboogobao
ooooooooao ooooooooboboOoOoo0o oDooood
gooooboogobao gboboooob0 booboooboonob
U obooooboooboobooobooobooooobooboaodao
gooooobooooboooouoooob0 ooobobooboooo
gboobooogobooboobobogobooboooobaoan
uooboooboobdodbo boobd ocoooboobooao o
U oocooooooobb oooboboboobooooooooao
gboobooobooobooboooboooboobooooobobooboaodnb
ooooooobooooo Obooobo bobooobooooooobobooOooao
g obobobooboobooboboogobooboboobouoboooboobao
ugboobo ooboo oboobooboooboooboobooboodao
goooooobooococoouoooooooboobocooooooooao
gbooobooboo0 ooboobooboboboboobooobobao
ugboobodo oboob 0oobdo obobouobooboobooobada
gooooobooogodogogonoooboooboooooooooboDboao

O 0o ogoog

Oo0oo0ooOood
O0Ooo0oooao

oooooooboooocoouoooooooboobocooooooooao
gboboobooboogoboooboooooboobooobooobobobonb

gbooboooboooboooboocboobooboooooboboboao
gooooooooocooooooooboooboooooooooao
gboobooogoboobooobooobooboooobobDbodnb
gbooboobouoboobooobobouoboobooouobooboboadnb
goooooobooooooooooooboooboooooooooao
goooobooboboooboooboobooobooboobooobao
o000 ooooooobOobooooooooobooobooooao
gboboobooboogoboooboooooboobooobooobobobonb
uoooooo ooboob booboo obooboobo booobao

oooooooboooobooooooooooooboooooooooao
gooooboooboobobooboobob bbooooboo
ugoboooooboobobooboooboobooboooag o
O Obbobooooooooobobbooboooooooboboboobod
gooao

10

20

30

40

50



Ooooooooooooooogogoooao

(64) JP 2004-516817 A 2004.6.10

ooooooooboooooooooobboooooooooobobooobod
oboooboooboooboooboobooboo oboobooobooobooobao
oooooooobo ooobob 000 ocooooooobob ooooobooao
goooboooboobogobooboobooboooboobooobooDbonb
ubooobooobooobooobooboooboooboooooboooboooboagadnb
ooooooooboOooooooooobbooooooooobobDoobond
goooboooboboobooboooboogoboooboobooobooDbodnb
ugboodagboad

oboooboooboobooboobooboobooboobooboboboao
ooooooooooooooooooboboooooooooobobooobond
goooboooboobogobooboobooboooboobooobooDbonb
obooobooboobooboobobooboobooboobobooboao
ooooob0 oooooobobobooooooooooooboooboooOooao
goooboooboboobooboooboogoboooboobooobooDbodnb
gboooboobodaab

oboooboooboooboooboooboooboooboooooboooboooboaodnb
oooo oo ooboooooooooobooDbOOCbCcOoooooooooDoao

gooooboooboboogobooboboogoboobooboooboobodnnb

e e [y [ R [ [ A [

OO0 ooooooo0ooDoooooooooog
OO0 oDoooooo0oooDoooooooooog
Oo0oooooo4oooooooogoggogogoooao

Ooooooooogoooogooogoo
OoooOoooooooonoobooQgoann

Oooooooo0ooDooooo0oooDoDooooooooao
OooooOoo4o0ooDooooooooDoDoooogooooao
OOoDoooOoo4o0ooooooooDooDoDooogogogoooao
OO0 ooOooddoooooUogUDoooDoDooogooooao

goooboobooaooodgan

O

Uoogoogooogoogooogogd

ubobooboouobobobobooboobobooboobooboboobooboodad

oooooooobooboooooooooobobobooooooooooboDboood

goboooooboboobooboooboobooobooboobooobooboooban

ocooooooooboooo 0o 0oO0ob 00 ocoooobo oooooobo o

googog oobooo0 oooboobo4obo obooboboo OO Oob 0o Ooobo

gooooo ooboob ooboo obooboobo ooboo oooobaoadao
oooooooobobooooooooooboboooooooooobobDbOOobon
goboooboogobooboboobobobooboobobobobooboboboao
gogboooboouoboobobooboobooboobooboobooboobooaa
oooooooobbooooooooobobobooooooooobobDbOOobd
gooooboooboobooboobooboobooboboboobooboobooboao
ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond

goooobooobobobobooboboooboobobboobooboobonob

ubooobooobooobooobooboooboooboooooboooboooboagadnb
ooooooooboOooooooooobbooooooooobobDoobond
goooboooboboobooboooboogoboooboobooobooDbodnb
ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooooooboooooooooobboooooooooobobooobod
oboooboooboobooboobooboobooboobooboboboao
O Ooocooooooooooao
gbobooboobobooboban
ugbooobooooooob Oad
ooooooboobOooooooao
oboboobooboboobooban

O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Oooooao
O Oogio;ooao
O 0OooOoo;oao
O Oooio;oao
O Oooio;ooo
O Ooo0oooao
O Ooo0oooao
O Oo0ooogoao
O 0Ooo0gooo
O 0Ooogooo
O 0Ooogoo
O Ooogoo
Y Y
O 0Oo0ooo
O 0Ooo0ooo

10

20

30

40

50



(65)

gggooooooan

oo o ooooogogoio
O oo ooooogogoio
OO0 o ooDooogogogig
oo oooooogogoi;
oo oooooogogoi;o
oo oooooogogoio
OO0 o ooooogogoio
OO0 o ooooogogoio
O 0o ooooogoglgm
Ooooooooogogioio
oo o ooooogogioio

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

oo o0 ooooogogdg
OO0 o oooooggdg
OO0 oo ooDoooggg
Ooooooooogljog
oo o oooooogigg
oo o0 ooooogigg
OO0 o ooooogijgg
OO0 o ooooogogg
Ooooooooooogodg
oo ooooooogogog
oo ooooooogogg
oo ooooooggg
OO0 o0 oooooggg
OO0 o ooooogogdg
Oooooooooogoogog
oo ooooooogoQgg
oo ooooooogogg
oo o oooooggg
OO0 o oooooggdg
OO0 oo ooDooogogg
Oooooooooogoogg
oo ooooooogooQgg
oo o0 ooooogogg
oo o0 oooooggg
OO0 o oooooggdg
OO0 ooooDooogogg

ugboobooboobooboooboobooboooboooboboboboobooban

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

oogogoggooooan

gooao
gooad
ooogaod
gooad

Ooooooooooooog|™
Ooooooooooooog|™»
Oooooooogooooog|g
OoooDoogogogooooog|™g
OO0 Oo0ooDoogogoooooog|g
Ooooooooooooog|™
Oooooooooooog|™»
Ooooooooooooog|™»
OoooDooogoooooog|g
OO0 ooDoogogogooooog|™g
OO0 o0DoDoogogogoooooog|g
OOoooooooooooao
OoooooooQogooooaoo
OO0 oooooQogooooao
OoooooogQgooooaog
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOoooooao

OOoo0oooOodg
Oooooogdg
Ooooooogdg

OOo0ooooooooooooogooooooogogoao
OooooooQgodg

OoooODoooo0ooDoo oo ooooooooogog
OoooOooooooooooooooooooOooOoonoand

JP 2004-516817 A 2004.

O Ooogoo

O O0Oo0ooooao
OO0Ooo0ooO0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

O

O0Ooo0oo0oo0oao

O 0ooo
O 0Oooo

g

e e ey e e e e R e e [ [ A B
e e e s e e e e e [ B

e e e s e e e e e A s
OO0 oooooogogogooao

Ooooooogooogoo
OoooooobooooboooOoO

oo

OoOoo0oooooQgoog|o
OoooooooQgog|o
Ooooooogoggogig
Ooooooogogoglg
Oooooooggoglg
OO0 oooooggoglg
Ooo0oooooQgoog|o
Ooo0oooooQgog|o
Ooooooogoogogig
Ooooooogogogig
Oooooooggogl™g
OoOoo0oooogoog|d
Oooo0oooooQgoog|o
OoooooogoQgog|g
Ooooooogoogogig
Oooooooggoglg

Oooooooooogog|o
oo oooooogogig
OO0 oooooogogogig
OO0 oooooogogog|g
OO0 oooooogogog|g
OO0O0Oo0oooogod
O0Oo0oo0ooao
O0Ooo0oooao
OOoo0oooao
OoOoo0ooood
OOoo0oooogod
OO0Oo0oo0ooogod
I
Iy A
OOoo0oood
OoOoooood
OOoOo0ooood
O0O0oo0oooogodg

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

O0Ooo0oooao

O Oooo

O0Ooo0oooo

O Oooo

O0Ooo0oooao

I Y o R

O 0Oo0Oooao

Y o R

O 0Oo0oo0oo0oao

Iy

O0Ooo0oo0ooao

Iy

O0Ooo0oooo

O Oooo
O Oooo

O0Ooo0oooo

O0Ooo0oooo

O Oooo

.10

O 0Oo0Oooaog

O O oo

oooooooooogogogooao

ooooooboboooooao

ao

oboooboobobogd

10

20

30

40

50



Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
Ooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOooooood
Oooooooogd
Ooooooogd
OOoooooogd
OOoooooogd
OO0 ooooogd

O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O Ooo0oooao
OOoo0oooaoo

O

Oooooooooooooboooooooogodg
Oooooooo0ooooooooooooogdg
Oooooooooooooboooooooogdg
OOoDooooo4oooooobooogooooooogdg

O — — —

Ooo0oooooooo0 oo oooo0oooDooooQgogoo
Oo0ooooooooo oo oooo0oooDooooQgogoo
Ooo0oooooooooDooo4ooooDoooogogogoao
OoOo0oooDooooooDooo4ggoooooogogogoao
Oo0oooDooDoUooooDooo4ddUoooooogoggogaog
Ooo0oooooooooooooooooooogogoao

OooooooogoQgodg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OO0 oooooggg
OooooooogoQgodg
OooooooogoQgdg
oo ooooogoQgg
Oooooooggg
OO0 oooooggdg
OO0 ooooogogdg
OooooooogoQgodg
OooooooogoQgg
OooooooogoQgdg
OoooooogoQgg
Oooooooggg
OO0 ooooogogdg
OooooooogoQodg
OooooooogoQgdg
OooooooogoQgg
OoooooogQgog
OoDooooogogg
OooooooogoQgodg
OooooooogoQodg
OooooooogoQgg
OooooooogoQgg
Oooooooggg
O 0Oo0ooooao

OO0Ooo0OooO0oo0ooao

OOoo0oo0oooao

OOoo0ooooao

OOoo0ooooao

O Ooo0ooooao

OO0Oo0ooooao

OooOoooOo0oooDoo|iboooogooogoaog
OoooOoocooooooibooooooOoogooad

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

O 0Ooo0goooao

ooogao

g
O
g
g
O
g

gooag

a
O
g
a
O
a

O 0o o).

O
O

ooooooobooooogao

O
O

0

O

O

(66)

O

O

gooogao
gbooobooooobaoaond

O
O

O
O

JP 2004-516817 A 2004.6.10

ooooooooboboooooogao

O

O

O

O

ogooao

O
O
O
O
O
O

O

oboooboobooooobogan

O Ooo0oooao
O Oo0ooogoao

ooooooaon
gbobooobogao
gooogboad

gooobooboboobooboboooboobobn
U goboobooooboobooobobooboobooooobooboaadnb

oooooobooooooooooobobooooOooooobDboooo
oooobooboboobooboobooboobooboobooobooag
ooooooobooooooouooooobooooooooobobDboooo
googobooan

(BLAST A 27 X Bl —3 &)

ul
X

(e @A 1), ke @ 2)) Ok/ME

OoooooooOoooooaoo
Ooooooooooooao
OooooooQgooooao
OO0 ooooo4Qgooooao
OO0 ooDooo4Qgogoooao
OOoooooooooooao
OoooooooOoooooao

oo ooooooQgogogoo
OO0 oooooogogogoo
OO0 oooooogogogogoao
OO0 oDooDooogogogoao
OooooooooQgogooao
oo ooooooQgogooo
OO0 ooooooQgogooo
OO0 oooooogogogoo
OO0 oooooogogogoo
OO0 0o oDooogogogoao
OoooooooQgogooo
oo oooooooQgogooo
OO0 oooooogogooo
OO0 oooooogogogogoo
OO0 oooDooogogoao
OoooooooogoOooao
Oo0oooooooQgogooo
oo ooooooQgogooo
OO0 oooooogogooo
OO0 oooooogogogogoao
OO0 oooDooogogogoao
Ooo0ooooooogogooao
oo ooooooQgogooo
oo ooooooQgogooo
OO0 oooooogogooo
OO0 oooooogogogogoo
OO0 oo oDooogogogoao

gbobooooao
oooooao

10

20

30

40

50



(67) JP 2004-516817 A 2004.6.10

0000000000000 0000D00000D00000D0000O0D0000O0O0nan
000000000000 O0D0 0000000000000 000000000O00On
0000000000000 O0000D00000D00000D0000O0D0000O0O0O0an
0000000000000 D0O0O0OD 0000000000000 0O00000O00
0000000000000 D0 0000000000000 O0000 00000000
0 0000 0000 000000000

oooooo

0000000000000 00000000000

0000000000000 0000D00000D00000D0000O0D0000O0O0nan
0000000000000 O0000O0O00D0O0O0O0O0DO0OOO0O0O0DO0OOO0ONOoooOooaon
000’ 0000000000000 D00000D00000000000 000000
0000000000000 O000O0OO0O0D0OOO0O0ODOOO0O0ODOoOO0ONOoooooao
0000000000000 O0000D0O000OO0O0O0O0DO0OOO0O0O0OO0OOD0ONOoOOoOOonoan
0000 0000000000000 D00000D0 0000000000000 000
0000000000000 D0O0O0O0OD0 0000000000000 00000000
0000000000000 D0000O0O0000O000

0oooo0o0o

0000000000000 O0000O0O00D0O0O0O0O0DO0OOO0O0O0DO0OOO0ONOoooOooaon
0000000000000 O0000D00000D00000D0000O0D0000O0O0O0an
oooooo

Oooo0oo

0000000000000 0000D00000D0000O0D00O00O0D0O0O0OO0OOO0nan
0 000000000000 000000000000 000000000 0000
0000000000000 D0O000O0O0000O0O0000O0O0O000O0O00 0000
oooooooooo”"o0o000,0,00,0B0000000000000D000
O0O0O0000 000000000000 000O000 000000000 0000
0000000000000 D0O0O0O0O0O0D0 0000000000000 0000 00
0000000000000 D0O0O0O0OO0ODO0O0OD 00000000000 00000

ucoooobooooooobooooboobooooobdo oboo ooo oobaoaao
oo oooo oo ooooboOOo OO0 OoO0oO0b0 0o ooooo4o oo oooo o
oo o0oogao g oobooobooboob oobooobooboooboobobo oo
ugo o0 0Od uboobobobouobooboooboouobooboooobooboobad
oooooao goooooooboooooooooob0 ooob o000 ocooog o
g oooadgd ugoboooo oo booob 0 oooboooo oo ooboob O o
ooogao ooooooobooobo oboboocooooooooooOoboo boao
o obo gobooooobooobaoao
googano
gooooooooooo boooouooppOobOobObODOOOOOOOOooOooOooOooOOO
gobopbobobOOobO0oobobOoobobobobooboboDb oobobooaob
uboobooodg obooboboob booboboob booboboobooboboobaooao
ooodoQo oooooob oooob oooooobooooooooooao
goboooooboboobooboooboobooobooboobooobooboooban
ooooooooboobooooodgo OO0 bbobooooooobobo ooo ooao
U obooobooobobooboobobouoboobooboobobpep O
uoboooboooboboboobooboobooobooboobooobooboobdad
O
g
u
O

g
u
O
g
O
g

I [ |

oogad

ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooooooobooobooo0ooob0 oooooobob oooooobOoo
goooooboo oooobobooooboobob bbooboooboooboobobobo o

Oooooooooooao

OoooooogQgoo
Oooooggoao

Oo0ooooooooooooogodg
Oo0ooogoQgogao

10

20

30

40

50



Ooooooooooooooogogoooao
Ooooooooooooooogoooao

OoDoDooooooooogdg
OO0 Oo0DoDooogogooooogd
Ooooocoooooooogod

g o
u o
gd

Oooooooooooooogogoao

O

(68)

JP 2004-516817 A 2004.6.10

U0 booooouoooobooboooboooooooooboboboooOoOogoao
oboooboooboooboooboooboooboooboooooboooboooboaodnb
ooooooooobooooooooooboboooooo0 ocooooooao
goooboooboobogobooboboobobob0 oooboooboog oo

O Ooo0ooOoo
O Ooooo

g
a
O
a
u
O

OoOoo0oooaoo
OoOoo0oooo
O 0Oo0oooao
OO0Oo0oooo

O
g
u
O
g

O

uooooboo obooboooobo ocobooobooboboobaodd

oooooooOooooooooboobo oooobobooboooooooao
gboobooogoboobooobooobooboooobobDbodnb
gbooboobouoboobooobobouoboobooouobooboboadnb
oooooooooobooooooooooobooboooooOogoao

0

oooobooobobooboobob booobooboono
oo oooboobobooboobooobooobooboobad
ooooooooooobo ooboo OobobO ooo0oo0 oo o
o oo boob 0 ooboob oo ooboboobo 0o bo o
uoobob boobobouobooooboob oobda d
oooooooooobooooooooooobooboooooOogoao
oo ooobooooobooboobooboooboboobooboooobooboaodnb
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gooooboooobogogbgobobo oboobobo4obobobob bbooobooboono

uooooboobooboobdo obooboo oboobooboooboobo obooba

a

ooogo ocoooooooobDbOooo0 ObOooOoO0oU0 ODbOODOO0OO0O OCOoooooooao
oo oooobooobobogobooboogoboobobo0 Obobobo ooooboao
oo oobdoo boooboboodg obooooboobobo boobooboobao
oooooobooboooogooao

gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobooboobobooobooboobobogob oboboo
ooano

oooooao

Uo0ogogooooooogogooooooogoogoogoan

oo 0odg obooboobooooboobooboobooboobouobobooobao
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooooooooooooooboooboooooooooboobo bObobooao
gooobooobobogobob booboooboobooboobobooboboo
uobooboobooboobooobooboobobooby d ""0ODoooDooOooOoO00 000
oooooo0 oooooooobobo ooooooooooopwbOObODbODOOODOOOooOooao
ocoooobobooobooboogob ObobO0 oDobOob0 ooobooboooboooboboo
unboboooboobooooobooboobooboobooob Doobobooboooboobaoadda
oooooob0 oooooooboboobood0oo0o40o0 ocoooooooDb oooooboao
uoooooboooooboooboob oobobob0 boobOobO boobobo booobao
oooooobo ooooooboobo obooooooooooooboobooobooooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
D000’ 0000000000000 00000000000000

oooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ubo ooobd oobooboooob 0 0oboobob boobobo booobao
ooooooooooooooooooooboobo0o0 ODCoooooooooobooao
goboooboobodoxgogoboobooboobooooboobooobobooboobobao

10

20

30

40

50



(69) JP 2004-516817 A 2004.6.10

oooooooooaon

O

OooooooQgoao
OooooogoQgoao
OooooogQgoao
Oo0oooogQgogao
OooooooOgoOoao
Oooo0oooQgoao
OoooooQgoao
OoooooogogQgoao
OooooogQgogoao
Oo0Dooooggogao

OoooooooogoQgodg

O 0Ooo0oooo
O 0Ooo0oooo
O OooOgoooao

O

Ooo0oooooogooQgog

O

OOo0oooooogoQgg

0

OO0 oooooogogg

00O

O O oo

O

OoOo0oooooooOod

g
O
g
g
O
g

O

Oooooooooodg

g
O
g
a
O

oooag

gbooboobooboogboo
oo gobooboobooboobad
ooooob0 o000 ocoooooao

OoooooooogooQgog
OO0 oooooogoQgog
OOo0oooooogogg
OO0 oooooogogdg

ooooooooboooooooooao

0000
0Dooo
0000
Op OO0
oo0op
0000

oooooooooobao
o0 ODoooogoooao

ooooooobooooan
gooobooobobooag
ugoo ooodo ooaao

oooooooobOoooo ODooo boooao
ooooboobobog obobooooboobao
gobobooobooboooboooboobooboadnb

ooooooooobooooooooooobooboooooooao
oboooobooboobooobooboobooobooboobooobad
oad

gooogobao

oboogoooogan
oooooooooboooooooooooobooooooooao
ooooobooboboooboobobooobooboobooobao
ubooboboobobobouobooboboobooboobooobad
ooooooooobooooooooooobooboooooooao
oo ooboob ocobobooboobooboobooboobaa
ooooooooobooooooooooooboboooooooooao
gooooboobobogoboobobooboobooboobao
ubooboobooboobooobooboooboooboobooobooobad
oooooooooboooooooooooobooooooooao
oooobo oo 0 booboo0 oboobooaob

oo ob 0 ooobobodob boooaaob

ooooog oo boboo o0 ooooooao

ooboog oboooboobbooboobao

oooooao
gooooboobobogoboobobooboobooboobao
ubooboobooboobooobooboooboooboobooobooobad
oooooooooboooooooooooobooooooooao
ooooobooboboooboobobooobooboobooobao
ubooboboobobobouobooboboobooboobooobad
ooooooooobooooooooooobooboooooooao
oboooobooboobooobooboobooobooboobooobad
ooooooooobooooooooooooboboooooooooao
gooooboobobogoboobobooboobooboobao
ubooboobooboobooobooboooboooboobooobooobad
oooooooooboooooooooooao
obooobooboboobobog

ugboodagbad

ogogoooooooogogd
oboooobooboobooobooboobooobooboobooobad
000000000000 00000" 000000000000
goooobooboboobooobobotgopwboboboobo
uobobooxgoobooboboobooobooobooobopbOobOoobd
ooooooobupyOOOO0OO0OO0OO0OOoOOpODODOOCOOOOOOW
ooooobooboboooboobobooobooboobooobao
uboodogb booboboobooooboobooobooobooboboooboboboao
0000000000000 O0D0DO0OO0DOoOOoO0” 0000000
Dooooooo0” 000000000000 000O0000
oooooooooboooooooooooooboooooooao
ooooboobobooobooboooobooboboao
uobooboobooboobooobooboooooboobooboag
ooooooooboDoooooogao

oooobog ooboobo boogao
uboobooboboobooad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ooooobooobooobooob bobooboobooob Oboobooo oboboobooobo o

10

20

30

40

50



(70) JP 2004-516817 A 2004.6.10

0 e Y A B A B B A B B W A
Ooo0oOoooao

Oo0o0o0o0o0oo0o0o0oao
oodoooo0oooooooootoootoooo0oooDoboooooooooooooOoaoao
I I I e I I I O I O I R B e A e e e e A N N N N R
oo0ooooobooboob0oobobooboob oo b0o0ooDbo0oob0ooboooboOoao
0 e W A B A R B B W W A
pogoooooooooooooooooooo0DbooDbooooDooooUoooOgaoaa
OO0 0000 oo0oo0oo0o0 oooooooooooooooooao

Ooo0oOoooao
oo0oooooboobooobooboooboob oo bo0ooboob0ooboooboOoao
oodoooo0oooooooootoootoooo0oooDoboooooooooooooOoaoao
I I I e I I I O I O I R B e A e e e e A N N N N R
oo0oo0oooo0oob00 Ooooboboobo0o0oo0ob OooOooo0ooo0oo0ob0 oobooooooo0oaaao
oo0o0oo0o0f0 O0oOo00 ODo0ooo0o00 oooooooooooboooooooOooaodao
pogoooooooooooooooooooo0DbooDbooooDooooUoooOgaoaa
oOo0oooooboobo0o0oob oo o0ooboob oo b0oDoDboobooboobOoao
ooooa

Oo0o0oonoa
oodoooo0oooooooootoootoooo0oooDoboooooooooooooOoaoao
oodooooooooooooo0oo0 oooooboDooDooDoboooo0oooooodao
0 U B B A A B R B A R W A
oooooo0ooooooooootoooo0ooobo0boooboooooooooooooOoaonoaa
goooooooobooooooooooonOoan

O00Ooo0oOoad

oodoooooooooooooo0ooo0oo0oo0o0 DooooooboooooooOooodao
oo0oooooboobooobooboooboob oo bo0ooboob0ooboooboOoao
goodoooo0ooooooooootbooo0oo0oobo0 ooooboooooooob0 ooooao
I e e I I I I I O 0 O 6 O N e A O R e e A N e B A A E A B N N
oo0ooooobooboob0oobobooboob oo b0o0ooDbo0oob0ooboooboOoao
oo00o0oo0oooooooooooon

oooooad

Oo0o0o0o0oo0oo0ob0oo0ooan
Oooooooooooobooo0oO0OxOooooooooooooooooooooaooaoooan
0 A A o U B A A B A V R R W W A
oodoooo0oooooooootoootoooo0oooDoboooooooooooooOoaoao
00000000000 DO00DO0O00O0O0D0O0O0D0O0O00O000O000O000O000
N A B ¥ A B A B A B ¢
oooooo0ooooooooootoooo0ooobo0boooboooooooooooooOoaonoaa
poodooooooooDoooooooo0oo0ooo0boo0oDb Doobooooooooodd
O0OxO000Do0bOO0ooO0oDO0oo0ob0oob0o0oobooboob0o0ooboobooboobOoao
O0Ox O0O0O0oo0oo0oo0oo0Dooooooooooooooooooooao0anooano
Oo0o0oonoa

oo

I I I e I I I O I O I R B e A e e e e A N N N N R
I 1 e I I 1 I B A I 0 R A e AR O B R
o000 oooooooooooob0oo0 OooOoo0oo0oo0 ooooo ooobooOo Ooooao
gooooo0ooooDoodoxdooooooboooboo0oono booboo oooao
0000 ODo0oOoo0oooo0oo0obo0o0ooooobo0oooooo0oobo0oobo0oobooobooOoao
oooooooooooooootooo0oooo0DboooDbo0ooooDooooooooOoaoaa

10

20

30

40

50



ooooooboboooood
ooaod

goooboobobogno
gbooobooboobooan
oooooo0o ocooooao
gooooboobgobao

gooad
oogao
oooag
oooao

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

gooooboooboad

OOoo0ooood
OOoOo0ooood
O0Oo0oooogod

ooooooooao

Ooooooog

gooogobao
goodgano

Oooooooogod

O Ooooo
O Ooooo
O OoOooo
O O o0goo
O Ooo0ooo

O Ooo0ooo
Oooooooogd

Ooooooogod
OOoooooogd
O0o0Dooooogd
OoOooooood
Oooooooogod
Oooooooogodg

O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O OooOooo
O OooOooo
O Oogoo
O O0Oo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo

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 Ooogo|o
O OO oo
OO o0oo|i.;
O Oooo|i.;
O Oooo|i.o
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

Oo0oooooogoQg|g

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

OoOooooooogoQg|g
O Oooo

OoOooooooogooQo|o

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

O 0o o).

O 0o oo
O o oo
O 0o oo
O O og|o
O O
O O
O O
O O
O O
O O
O O
O O

1)

Oooooogoogdg

O

O

O Oooo

O
O
O
O
O
O
O
O
O

Ooooooogdg

O

oooooooboooan
goboooooboobobooboobooboooboobobn
ubobooboouobdooboboobooboooboooboooboadnn
oooouoooooboboooooooooooobobooooooOoOogoano
gobooooobooboobooboobooooobooboobad

OOooooogdg

O
O

OOoo0oooOod

O
O

OOoo0oooOod

O

Ooo0oooQgodg

O

Ooooooogdg

O

Ooooooogdg

O

JP 2004-516817 A 2004.

O

Oooooogdg
O 0Oo0ooOoao
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
OO oOooo

0

oooogao

ooooooopwp 00O

gooooooboao
gooooooboado
ooooooooao

O 0Ooo0ooOoao
O
O

O Oooo

oooooooooao
oooooooooao

O Oo0ooooao
O0O0o0ooooao

O
O

.10

0
0

oooooooooooooooooooao

goooooooooooooooooooao
oooooooboooooooooooo o

O Oooo

O Oooo

O 0ooo

O O0ooo

O 0Oooo

O Oooo

O Oooo

O Ooogoo

O O ogo
O 0o oOo o
O 0o oOoo
O 0o oo
O Ooogo
O 0o oo
O O ogo

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

O 0ooo
O 0Oooo

O

O

O

O

O

O

O

O

gooad

O

O
OJ

gooooooboooooouoooooobooboooooooooao

0
ooooooaon
O
0

goboooboooboobooooooboogdhb

gooogooan

gobooobooobdoaood

O
O
O
O
O
O

oooogao

goooobooobooooadg

10

20

30

40

50



(72) JP 2004-516817 A 2004.6.10

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 0Ooo0oooao
O 0Ooo0oooao

gooogoogoodoogoobooboooooboobooboognnb

oo oo ooooooooooo
oo oo ooooooOoooooo
OO0 oo oooo|ogogoooooao
OO0 OoDoDoog|joo®©®wooogd
OoooocoogogooooooOod
Ooooooogogjoooooogdg
oo oo ooooooooooo
OO0 oDoooooooooooo
OO0 oo oDooogogoooooao

O
O

gboobooooboaooobod
oooooooboooooogao
gbooboooooboooag
oooooooooooogoao
U doogbgogoogooao
gbooboooooboonod
oooooooooooogoao
oooob booobOo oobog oo

OO0Oo0oooogod
OoOoo0oo0oood
OOoo0oood
Ooo0ooood
OOoo0ooood
O0O0Oo0oooogod
OO0 oO0Oooogod
Ooooomooood
Oooooooodg
oo ooooodg
Oooooooodg
OO0 ooooodg
O0Oono;oood
OOono;ooood
OoOoooood
OoOoooood

gooooan

usooooboooboobooboboobdobo OO O oobooO04obo ooboobo ooba

ooooo ogao

o
od

oad
g o
u o

Ooooooogogg
OO0Oo0ooooaog
OoOoo0oo0oo0ooao
O0Ooo0oooao
OOoo0oooao

ooooogoao
ooooooao

OooooooogoQgog
OooooooogoQgog

oooooooboooooogao

ooooooooobobooooooooooooboobooooooOogoano
ooooooooooboooOoo0oOoOooooooobooooooOogoao

ugboobobooooboobooobooobooboooooboooboodnb

oooooooooboboooooooooooboobooooooOogoano
goboooooboobobooboobooboooboobobn
uoboooooboobobooboobooboob ocoobaoado

oooooooobbooooooooobobboooooooooobobODoon

oooooooooboooooooooooboboobooooOooao
ooooooooobobooooooooooooboobooooooOogoano

gooobooobobooboboogoboobobooobooboobogoboboDbao

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

e e R e e [ [ A [

OO0 ooooooo0ooDooooogogooooog
Oo0ooooooo0oooDooooogog|oboooog
OO0 oDooDoooooooDoooogg|oboooodg

OO0 oooDoooggogog
Oooooooooogoogoo
OooooooooQgogogoo
Ooo0oooooogoQgogooQg
OO0 oooooogoggogooQg
OO0 ooooooggogog
OO0 ooooooggogodg

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
O O0Oo0oooao

Oooooooooodg
Oooo0oo|moOooOonOod

O Oooo|i;o
O Oooo|i;o
O Oooo|i;o

g
O
g
u
O

gobooooobooooobooboaoadab
oooooooobobooobooogogoao
gobooooobobooobooboogonb
gooad

O Oooo
OO oo

ooooooooobobooooooooooooboobooooooOogoano
oooooooobDbDOoD0 ODbbOooOoOoOoOoooobbooooo
oooooooooobooooooooooooboooboooOooao
oooooooobooooood00 ocoooooobboooood

gooboooboooboboboboobobooboobooboboboobooboonnb

ubobooboobobobobouoboobooboobobobodup
oooooooooobooooooooooobooboooooOogoao
goooobobooboboboobooboobopbO0OOobOobObogonb
ooooooooooooooooooooobooooooooao
oboboobooboboobooboboooboobooboo

10

20

30

40

50



oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
ooooooooooboooooe0OoboDbDOOODO0DO0OO0oOoooOoobDDODbODDbODOOOn
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
o0 00 0oobobobo 0o gobo0ooogogfd oogooob oob bo
ub boooboooodobad

ooooao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooooooooooooobobooobooo0o4o0 oooo ooooooao
goooboooboboobobogobooboboobobbob boboobao

(73)

JP 2004-516817 A 2004.6.10

uboobooboobooboado
ooooooobobooooogao
g

googoad

I [y

u
O
g
O
g
g

goooagbad

ooooooao
goooobogd
ugoooaooboaoad
O

gooooboad

O 0o oo
O
(]
O
O
O

gboooobao

O Oooo|io;o
O o oo

gooaao
ooooao
googao
gooaao
O
g
u

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

oooao

OOoooooooooooiooggogoQg
OOo0ooooooooooioogoggogog

OooD0ooogood

oooooooboooooogano
oooooooobooooooooooao

OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OOoooooaog
OO0Oo0ooooog
OoOoo0oo0oooao
OoOoo0ooooaog
OOoo0ooooogo
OOoo0ooooaog

ooooo ooooobobbobooboooo
gooooobooooboooooooooao

gbooboooooboo ooob oOa

ooooooooobobooobooooooao

gbooboooboobooboobobnn

gboooboooboobooboobooobad

oooooooooboooooooooao
goboooooogobooboooo oo
gboobooooobooboobooobad
o000 0oooob0 ooooooooao

goodgano
goooao
ogoogao
ooog O
gooao

oooo oo
ooooooao
ooooooaon
oooooao

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

Oooooogogg
O O0oo0oo

OoOoo0oooooogOd
OooooooOoogaQd

O Oooo
O Oooo
O Oooo
OO oo

O 0O oo
Oooo0oooOoogod

OoooooQgogoQg
OoooooQgogoQg
Oooo0oogogoQg

OO oOooo

e e e R e e [ [ A [
Iy e e s e sy e s

Oo0oooooo|ooooooogogg

OO0 oIoOoooogogooao
OO0 oo oooogoggogoao
OoooooooogoOooao

O 0o o).
O 0o o).
O o oo
O 0o oo
O O oo
O 0o o).
O 0o o).
O Ooooo|i;o
O Ooogoo|io
O Ooogoo|o
OO ogogo|o

ooooooooao
gboooboobooan
uoad
oooooooooao
gbobooboobooobooonn

O oOoo0goooi;o
O Ooogooo|i;o
O Ooooo|io
O Ooogoo|o

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

O Ooogoo|io
O 0Ooo0ooo
O o0Ooo0ooo
O Ooooo
O oOoogoo
O Ooogoog
Y [ Y
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O Oooo
O 0Ooo

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

10

20

30

40

50



(74) JP 2004-516817 A 2004.6.10

oooooooobooooooogao
ooooooooobooDobooooogao

0000000000000 D0O000D0O000D0O0O00DO0O0D0DO0O0O0DO0O0O0DOaO
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
000

Ooooooo

D000000000oOoOoooooooog
OOoDoDD0DDDO0ODO0DD0DO0DO0DDOoOOoOOooooooooooooo” """ 00000000000
OO00000O00D0O0OO0 000000 0000 000 0000 000000 000
0D00 000D0000D OO0 0000000000000 0O0000O00O00O0o0aon
0000000000000 D0O000D0O000D0O0O00DO0O0D0DO0O0O0DO0O0O0DOaO
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
OO0 0000000000000 O0O0O0D0DD0O00DO0O0O0DO0DO0O0O0D 00000000
Oo0O0O00OD0DO0O00D0O0O0O0O0aO

oDooooo

0000000000000 0O00D00O00D0D0O00D0O0O0 00 00 00 0000
O0O000OD0 DO00OO0ODD 00000000000 0000000000 D0O0O000
0D000000000O0000O0O00DO0O00DO0O0ODO0DOO0DOoDOOoDoDOoOoooOad
0000000000000 000D00O00D0D0O00D0O0O00DO0O0OO0DOoDOoDaO
oooooo

OD0O00O0 0000000000000 D00O00D0O0O00D0DO0DO0O0ODOoDO0OoooOooan
0O00000O0000O00D00O00OD0O0OO0O0OD OD0DO0O0O0OD OO0 00000 000
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
0D00000O0000O00D00O0000O0000O00000 00 0 000000 00
O0000D000O0OD0O0O0OO0OD0OD0 00000000000
DoO0O0o0oDoO0ooooooao

0000000000000 D0D000DO0O00D0O0O0O0DO0O0OD0DO0DO0OODOoOOOoDaO
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
0000000000000 O0O00D0O0O00DO0O00DO0OO00 OO0 0000000 O
000 0 000000 00000 0000000000000 O0000O000000
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
0OO00000O0000O000D0O00O0ODO0DO0ODODO0ODO0DO0ODODOODOoOooOoOO
oDooooo

0000000000000 D0O000D0O000D0O0O00DO0O0D0DO0O0O0DO0O0O0DOaO
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
0D000000000O000O0O00O00O00D0D0DO0OO0ODO0DO0OO0ODOODOO0ODOoOOoD OO
0D00000O00D0O0O00D0O0O00DO0DO0DOoDOoOooOoDoooooooooooooao
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
oo 0ooDoO0O00D0O00C00O0O0C0OD0DO00OC0O0DO00OCOD0OO0DO0ODOOC0ODO0OOOODOn
D000000000O000O0O00D 0000000000000 DO0O00DO0O0O0aO
0000000000000 D0O000D0O000D0O0O00DO0O0D0DO0O0O0DO0O0O0DOaO
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
0D00000O0000O000O0O00D0DO0O0O0DOoOo0ooDoOoooooooOooooOaon
0000000000000 0O00OD0OO0DO0O0ODODO0OO0OD OO0 OO0 OO0 000000
D000 000000 000000 00000000 0 000000000 0ooag
DO00000 0D0O0O0DO0 0000000000 000000 000 0000 00
0O 0OD0DO0O0O0

oDooooo

ooooooobobooooooooobDboooboo
ooooooooboboooo0o0 oooooooao

10

20

30

40

50



(75) JP 2004-516817 A 2004.6.10

O
O

ooooo0 oooooobooboooogoooao
gobooooobooooobooboaodanb
ooooooooboobooooooogoao
O oobooboobobobogobogno
goooaoand
oooooao
gooooan
gooaoano
oooogao
g

Oo0ooooooodg
OO0 oooooogooQgog
OO0 oooooogogodg
OO0 oooooogogodg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
OO0 oooooooQgog
Oo0oooooogogodg
OO0 oooooogogdg
OO oooooogogg
Ooooooooodg
OooooooogooQgdg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg

O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo

u
0
g
U
0
g

a

0oooooooao
0O o"oooooon

oo ooooooQodg

oo ooooooQgodg

oo ooooT Ogodg

O oo oooogdg

OO0 ooooogdg
Ooooooood
oo ooooooQgodg
OO0 oooooogodg
Oooooooogdg
OO0 ooooogdg
OO0 ooooogdg

I ) e e e A sy [ |

O

OO0 oooooo0 oD ooDooODoo0o oD oD oDoDooo oo oDooooooooao

OoOooooocoo0o0 oo oooo oo oDoDoooo0o oo oDoooo0oooDoDooooooooao

OoOoo0oooao
OoOoo0oooao

ao

O0Ooo0oo0oo0oao
OOoo0oooao

O Ooo0oooao
OO0 oooDooogoooooao

OoOooooogoooogooogoo
OoooOoocoooooooOooOooan

Oooooooodg
Oooooooodg
Ooooooodg
Ooooooogod

oad

I e e e e e e e sy s [ |

Ooooooogoo o oo oo o oo oo oogoooooogogood
OoooOoocoOoooO oo oo ocoOoooOooooooooooonoOoadd

Oo0oooooooog|g
OO0 ooooooog|g
Ooooooooog|g
OOo0ooooooog|g
OO0 oooogogoooaolo
Oooooooogoooilio
OoooooooQgoooiio
OO0 oooooogoQgoooiio
OO0 oooooogogQgooolio
OO0 oooooogogogogoao
OO0 oooDooogogogoao

0ooDoooo
00000000
OoDoooOoOoOoo
0D00000000D00000O000D0O0O0O0DO0O0O0O0DO0O0OoO0DOoDOoooDOooo O
opooooooooooooogf®

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao

oooag

0

goooaoooad
ooooooao
goooooag
goboaood
D0Ua 0oo
googao
ooooooano
goooooagd
goooaoooad
ooooooao
goooooag
goboaood
oooogao

goooooag

Oooooooodg

OooooooooQgooao

oo ooooooQgodg

OooooooogooQgooao

oo oooooogdg

OO0 oooooogdg

OOooooogdg

OOoo0oooood

OOoo0oooOodg
OooooooQgodg
Oooooogdg
OoOoooooog X

O Ooogo

O 0Oooo

O

oooooooooaon
goooboobobonn

gbooobooboaobad

oooooooOooogogao
oooooooDoooogao
oooooooOoooogano

gooobooboboogoboobobooboogonb

O
a
O
g
a
O
a
u
O

OOoo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao
OO0Ooo0ooooao

ooogaod
goooao

O
a
O
g
a
O
g
U
O

OooooogogQgoao
Oooooggogao
Ooo0ooooooood
OoOo0ooooooodg

gbobooobooood

0oo0O00
00000
0o00OoO
00000
Lo 00O

Ooooooood
Oooooooodg
Ooooooodg
Ooooooogod
OO0 ooooogod
OooooOooood

goooobad

g
g
0

0

Oooo0oooogOoad
OOoo0oooao
OOoo0oooo
O Ooo0oooao

O O0Dooooogod

I O Y o

oagaod
gooad

O

00O

O OooOooooao
O Ooogoooao

d
ad
0

ugboboobooooobooboooooaobaoad

oooooooao
gbooooooand
ooooooao
good gooao
ugoad gooad
ogoao ooogao
oo ooano
uoano goaoaao
ogoao oogao
ooooobaoao

g
a
O
g
u
O

goooboobooboog
gbooboobooobooobogan
oooooooobooOooooogao

[ I Ry |

Oooooood
Oooooood

OoDoooooogoogoOoo

gbobooboobooboobaodao
ugboooagbodado
ooooooao
g ooboooano

goodaao
ooogao
g ooad

OO0 oooooog
OO0 ooooodg
Oooo0ooood
O o0Ooo0gooo
O OooOgooo
OO0 ooooodg
O O0ooooogod
OOo0oo0oooogod

gooad
ooogogao
goooano

20

30

40

50



Oooooooo0ooooooo0o oo oDooooooDoDooooooooao
Ooooooo0ooooooo0 oo oooooDooDoDoooo0ooooao

Oooooooo0oooDoooogogooooao
Ooooooo4ooooDoooogooooao

OO0 o ooooogogooo
OO0 oooooogogoo
OO0 ooooDooogogogo

O

Ooooooooooooooogogooogogodg

OoOoo0oo0ooood

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
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

O O

oo ooooooooooooao

[ |

O
O
O
O
O
O
O
O
O
O

O
O

|

(76)

oad

O

JP 2004-516817 A 2004.

ooooooooooan

.10

10

20

30



JP 2004-516817 A 2004.6.10

a7

o o o
— I3V ™
TdOFLLTAFL =3 &Duwhhﬁmww‘ aT PLLIGTL
TADTOLIA%L | LE TADTOLLERL 8T TOLIBFL
TADETFIE055 ER TOJ8TFIE0SS LT BIHIE0CS
TAD0LY0BYL E3 TAD0TROBFL 91 OTFOETL
TAOESOSLYL Fe TADES0SLTL ST ESOGLTL
TA0ZP069LY B TaDZT069LT ¥1 ZE0G0L0
TAILODEATL [ TADLU0TEFL £1 L00ZBYL
THDIR9SLYL T 10098954 7L zt 9B0GLTL
THJSECEODGES 0g TADSZZR005S TT GEEZEDOES
TEOBYELLYL 6T TODEFELLTL 01 SFELLYL
THOCTEEDEDS 87 TODGTEEDZOY & 0TEEDZCY
TEI5LEZEDEDS L7 TADGLEEIZ0D g SLZETLLY
B THOGTRGLYL oz TODSIBSLYL L RCHAD
THOLILELEL 5% TADLOLTLEL B LILELEL
THEITIGELEL vz TADTIGELFL S TI6ELTL
THICSEIVEL €z TQO09ETTEL B 092T7EL
T9IZe05LEL (44 TADEEOCSLTL £ CEOGLTL
TAO0FPRBLEL | 1z TaDDPBYLEL z CEEELPL
THOS0EPLIL 0z TADI0BFLIL T SOBFLYL |
ai d £eAGERY JON A0 BES al iON aT o =
a7 ADUT S £2A g | A£Lwlil 2340UD | A DS J £ | Srig @3doul

#

40

T T T T T S P

oooao



JP 2004-516817 A 2004.6.10

(78)

o o o
— 139 ™
A UEEEE [(Txry ] 88-T06°T 78EERaFE TAD0TFCBEL 91
| S5FE-CSFE 06 W S0 105 pEsd |
SI3EN "Soad {f66T) 1B 3@ DKW 'ASpURTIZ
FbE = [ wk g ) (T3] 59T-300°T s.00Tgb TADESODLEL ) 51
ZGE-GVEIERE (6661} 13971 593l v
Baqe sz v L Low £ b ond £ [441T 55-804°T T90%917h TADZHF0E9LY ¥1
N TBOG6T-LSERTITLE
‘weul CT101g L {668T) i L ‘oY
WEEEHE LB s x kL ]1113] POT-300°T BLOGESSE TODLO0ZEFL ET
GLE-69( TERT B3V
ssAydetd fwIyootd (0002 Cd ASNARg
CLHID WEHEHNH &> 714D [¥iax] 131 08T-400°T reRBYZLE TAO9BISLEL ZT
VEEDFE 414 D (TsT030Ey) [4 911[13) 0| E8cpoTRIB TAISTTTO0SS 1T
BEELLNLUH o
Gy g s — Lo nge [twdkad1113] T1-300°€ 79T6L695 TAIEFELLEL 0%
HEEA YD
oL LHNEHT S vy Lk )T 0 1862Z88:h TADGTELOEDD &
CIME YEEH £
B2 =¥ A0E (F8L6EzZa¥) [ A [1F] 0| sv1E8TEeTB TAJSLEEIE09 g
SNAZE~racs [Lxdlq]I[13] S5-H00 T FSELG0TH TODSTOSLEL L
Sgb-516: 2L 1120 (£66T) @y ¥ ‘=309 T T
TSR LS, 0-0 [4 2l [19) PT-H00 | s866LTH TADLGLEPLEL 3
902-56T1 i
JER TT90 (S66T) "¥ 'I9XY pUe ‘5 ‘oeIng
YRAYRE~xavrs [Lxksd][13) BT-d0G°2 | ¥5E550TE TODTTEELFL 5
691
-FST:E5 SATWOUID (BE5T) If H M 'I91=ID
o008 “MFEXANTH o n e DI [ 2] [1F] OT-306°T ze6508€E6 TAI0SEIFEL i
Bave g EE e L0 [ 21 (13] 9B-H00°¢2 8z9£66Eh TIDZ505LEL £
COHTAYRE (A3 a T 2 DB (v H ) (T3] £9-H00°F 6T1yLE5TTHD TADCYSRLEL 4
| OHMEBE| £k G E A DB G D
[ (oa=doT1eb STABEITBH) L E L7 £L2] (T3] 7£9-H00°F 957L0LE0 TODS0BTLEL T
! HO ald-£ TOM aT
i /B SUREUSD Lo B QI Yuequay ! Ly 2340UT | DES J £

#=2-1

40

T T T T T S P

oooao



JP 2004-516817 A 2004.6.10

(79)

o o o

- I3V ™
[ HEEEE [ Al 201-HQL € BLFTO6SE TOOVLLIBFL 5T
: B YIEEEE 15w [w42] (03] £9-800°2 | 3TFLOOZIB TADLOLISFL 8T

276-LT6:56 TT3D {866T) [ -Q ’3Isanmineay

EOHBEEEN [ xdkigi] §6-H00'G geegseb TU28TEREQSS L1
0N £ (0N 4T
Ay MUEgUED LoeedeR | D ey | Ly 2340UT | DES o £l

F2-2

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

40



JP 2004-516817 A 2004.6.10

(80)

o o o o
— N ™ <
YANWH| 90CA-FSTI '00Td-PLT '2GS-28& | - L ¢ f S D eezl £zl §¥1L
N¥2S5dS LPI-TH ol L O3V 72§65 N 9568 TIND TSDS 6828 7128 TLE TADLILELEL 9
DZ9L ¥&EL TOEL
962l L121 645
i L7988 9%98 9098
06A-ZFA TLOTA-LES 1658 G9GS 7EHS
WOaoHd I5vId 100660004 HREAFOT L £aes DEES 0978
MARMH] SETW-BITI | A ¥ B ¥RIN; STZ% £128 501§ SL9 TADTTEELHL |
88ZL-292T OLEE00Nd i
9%z T-2ZE0 ALTE008d FFTI-E2TS ALETG0Nd i
FITA-ZEd:DLET00Ed  TLI-0SY:ELEZ00EL :
SINTYd SJMIT™ TA ks A (Y L Ly r—y HOAD LA LY B
WA MsliWH|QSEY-TEY * {12 LLALL ] o) HEEHEELH £5N; 6ICL 8L5 ST
FHAWH{ FLT-G57 0l HIHE 0N FH OFSTIN| £2£8 SHTS C7TS 0€g] TADOOZTFEL 3
ﬁ : 09CT-F8 :9468t10d
WOdoHd - 15914 CH o B s lE] L 0B 95TL 6LS ZT¥S
- 6TET-66ZA ' 9GZA-0FTW 'S8TT-99TH $QEN| ©9085 95Ey ZRES i
HHAWNH LA BEE LOZN 08IN| S6TS 96875 LSES 8ZF%| TODEELSLFL £
991 TEL :
WoaodA- 1897 GZEN-6ST 00660009 [ WA FaT L PEIN 89TIN| BTES 82 L£ZS SEE| TUDORERLEL z
881d-624 :600000ad :
WOIOME - 1L8YTH| P URERISR 434D
LZES-£5A ‘Q0¥E-S%|BOBYd
gred-S%aA ATE-0F|0GF5ST !
LZES-5%4 "NNmnmNiNmmﬁmm : i
LZE5-GFd ZZE-LE|TETTYA !
OWOT- SV ET000RT | HBENFH 24D :
ZEFI-90FL 'bFBEA-0975 'GECA-STZY I
TLRTY-99TH 'Z9TA-0ETd 'LOTI-98Y “LLM-ESA i
SINI¥A -SIWITE FLETO0Md — fj ¥ L Ly —w WOADWTL LN 0
ZEEI-9TES '1BEL-SSEL “SECA-FEELd “SSTd-STIM
SADOIE - SAWITH PLETO0TE HEEMNH S8 D vm.wm mmmhmwmm
WdAd-HEWNH PEER-BFT 7 {— (1 ¥ L4124 1) FETPEE LG SFS 9EES 00ZS
HANKH 6PTI-0ETI "60TL-68A [ 1 b ;| WEIHY 69N SEN| 6815 S15 TT1S GEE| TODI08¥LFL T
Yoo L 2T MR gt ard££ m.w
LR LS NETRA Lok g4 AR G GHTHRY A ARE S [T B T | v @adoul 0Es)|

F3-1

T T T T T S P

oooao



JP 2004-516817 A 2004.6.10

(81)

o o o o
— I3V ™ <
- : TLoH-TEGH) T
NOSEITACHd PALb G T =L CHEENER 45D
£54-9bH :
SINTHd SdWTTH ‘0PA-5ZM  600008d A £k s 7 ADH R L i
DSST-GE5Y O6FA-SOFM i W
BEPI-£ZFR  CTOFTI-08FT ‘TPEU-LTEA :6PZ0CHA ,
SINT¥Yd SIWITT Ak g i Y Ly EDAD W L 5 A 7
PEPS-59FM PSFA-0EYD ‘E0PT-8LED 7
FAD0TE SdWITE P6FS00TE YHEPHFE L4 D H
WYdd HaHNH 9LD-0ED A b W A | 7
WY dd HEHWI GOED-652A 1 ) 50 H-1-10/UT T TYd0TIE] mmm\m W
PosA-ZIEd :
WYad UEWWH (—NIALe 442 PEEFHELH Mwmm mem w.m.whmmwwnppwww ,
0557-0%SE "88FL 987N BEZN| 85 €95 B6SS
uEAH|  "POFH 'TSPL-PCYM BEST-TTEA - L ¥ o WIEH §0TN TITH| 5865 0BES 845
HENWH] TED-TW (o Lls VL L5 BFIN FOTN| 7675 $08S 1678 TTI9 TADGLZEIENY 2
TLgd-2111 '0L15-28d i
| wocods aswid 10066000d PEEAFOATL §9%1 645 £0ZS
[ AEWLEH PEEV-9TCI b o BEEHY 33TE ZFTE STTIS TLE, TAJSTHSLEL L
€GCH-CCES ' 90CI-BCAT9EE-61| LB6¥Ed .
Domﬂlhwm"mHM|MW_ommmmm
CEEM-LZ479TE-82|£L9T6d
£aZH-TTY9TE-8E| 9vTeEd i
ckod LSYTd FETO00Hd YBEDFE 427 40D |
SSTL-%0TH
NWOSETIAONA ALk 4 AYEEDNER G0t 4D
CEZH-LOLS 'OGZA-9CZL 'LOCA-%811 G914
-pPIE ‘OTTA-BOTH ‘€8A-798 'ZS3-BEA LITOOUA
SINI¥d SAWITE Fhfk g A= L L —ye—y HOAD AL B
T6ZH-LLEN CLFTW-LCEA CELId-FEW:LETOUTE
SADCTH SIHITHE B A s PSRRI H 4150
Wedd GANWH|SBEA-E¥Y ¢ [— (1T L0 v) HEEREE LE
L s fp— Lo A2 Ky T Hew ald£L mz
D AR iR Aok g | e (g CHTHER | THETN R A CoTE| B T i sadeuT s

F3-2

T T T T T S P

oooao



JP 2004-516817 A 2004.6.10

(82)

10
20

30

WOI0dd - 18I

69¥[T-L0EL] 4FLT¥00d 9COE-98EM FLEETCO0d
| E R v Tydoaye

OHOd-18VT18E

TETTH-9E8D :GZP-95|6F16FI | BLEOTWA
P — s L YR ERER o A D

OHOd-15¥TE

Z9TIL-OtLN :988-55%[ZLTLGY
09119-69L7T BEL-LFT|0968Fd
09TTE-60LT *8EL-LFPE|GEELEL
TZESOMT GG < 2ed sl TIWE

SLNIdd-5EWITHE

9ZTTTI-50TTY “LEOTA-TTOTM
‘SO0TS-0B6Y 'SP6T-TF6A TEUGH-6LBA
SEFE00UD — ] Y Ly —y WA YA L1 £

SA20TE-SANTITH

6T6I-¥880 'SESL-86FD 'BETTI
-ETTITE ‘TS0TY-ZZ0TM ‘TIOTA-LBED 'G98T-0FED
6Y900TH YMEWNH 214D

Wddd ~ aHNNE

SIBA-FTE 17 oo SdD B-T-T0/UIT Hdoay Ry

W Ad - HHINKHE

DETTA-¥480
- LaEN57) PEERHE L

AWK

CEOTM-TLOTE ‘0F0OTD
-REOTI TOSET-ZHEA TLEB4-ELBA 4 ) ¢ A HIEH

HHWHH|

TE5-TH o] £ Lyrdi Lo 2

TSEIN

96TIN GLTIN:
B50TN ZEEH
CEN TFEN LTSN,
TLLH §9LI
6TGH FOTN,

TRITI £11L

TZTA Z%8L ©0BL
TELL Z2Li81 BGSL
85%TE 655L tFhL
SrETI L0EL FeCl
SEZTE &6 1L L3LL
HIES

PST118 L0G8
PITE FPZEE T6¢
0TI T9LS O¢
ESPTL TASE
B6ETI £Z%E
Se7Is T4EE
gectd 1928
b8 9918

Bt
[ER

0 1

<

P
> ooy o WD
— e

o

LI

w0
)
jin
R
o

E5FT

TZONTEEQEDS

S TLOW|

550-FFD
CTHE AR O] A E Ly AR TR Ly e L

OWDOd_LSY1E

Y54-60 ELSH-FLIEASSEF-95|6FIetrl! BLE0ONT
B E L oYBEVFH I 4D

OHOT IS¥TH

mmmw|mmeHth|hwm_ommmwm
Z65D-652HBEL-LBE|SETLET
9RSH-E£RTS: 998 -55F | ZLTLEY

TETSOWT ! B4 R WHE ! THWE ! vl

WOOoEE LSYTH

FOEW-9LTN:BEFSO0Ad
R AR O A g D HET

WOCDHE 189Td

7L53-5T€1
L TSL000ad A S £ DB

LD T A A
G R A

A
R (AR

YA (1 GETRR

HE
Wt

ard£L

Wiy #3dous

40

T T T T T S P

oooao



JP 2004-516817 A 2004.6.10

(83)

3 & ) S
SEVA-ZSTY (LIE-BC|SL91Gd
CHOG-1SVIE SEEA~Z9TY
T onod-lowia t2TE-87|6EEEPI ET00OMT  YREBAHE L 714D
) GZre-E0bT 9BEA-CIES
YEPET-TZEN 'TOCM-TBEY CL92ZTI-S5PZH 0EEV-661S
SINIHd-SdWITE] '68T¥-S9TT | — (T 4L/ —r—w WDAD WAL L0 A
’ GZFH-LT1FH  E9EA-L5€d 'OFPEN-62%A
SMDQTE - SIHITE ‘DLEA-TETH ILEEZO0TA YPBEATH 425D
£6ZY-TEZT
Ue2§3TTJ0id ALL LSRR E S50
o E 3wl 59%I TTERL LT i
SATI0W L8TT-TSEY Lo LRUEERRFE 04D | 5€l STEL TBZL ‘
L ETA D L0zl 5671 0TTZ :
WErd - 2ANKH SISEY G {— (1 LA AASd A) WREEEHR LE Ses LYPS TIES :
MEMKH EETA-STEA 8BTT-99Td 7 b« BIL¥ 6EIN 525 5618 £Z18 65%| TADGFELLFL ot
99BA-GCO¥ BZFG00AA .
WOQOEd - ISYTE PYWSEIMAE Syl g DY a08
SELA-LLTA L68%00dd
- DA A5 | i
WOAOId - LSYTE [UTPSWOASBITO) 4 b L d G LAV KA LART .
o £t I TR b A LA W qALL mw.
SV Wl g A Lok | 2T 4 THERE VSOV 6 G| B 0 3 2| vyl 340Ul 0ES

F+=3-4

oooao

T T T T T S P



JP 2004-516817 A 2004.6.10

(84)

40

SINIdd SAWITd

-FEEl  ‘SEEL-TOEA  "LBSH-T$54  TELFSA-EISL
TE6V5-GLEA  C9CLPA-STPL  CLO0FI-T8EdiLETO0Ud
Ak AR A Ly — MDD WA L 1

SM00TE SaWITg

0PSI-vT5d '68%A
SBLEE TBOBA-LOCMILETO0Td HEEBMHE LT 4D

AOACEd ISV

LEPS-8ZEME000000d
—(rLs Hagvw g WLy BERAE
N RSN BHESY BEY B L8 DENHEE

0691-GE6EH  TPE-Fb |95 1654] £1000MWT

TeL
0295 284L T8%l
ETGL £Z2L L08S

o o o
— I =
ozcd-zoel
AEWHE IUTRWOD WBWSURIY 4 b ¢ o HIETH|
T6tY |
SININd SIWITT| -TEEY "SEEL-9ZC¥-ZTOTOdd WEIT A o L0k
55¢€4

ONOU LSYIE UWRERFHE S5 D ¥8SN TEEM| T09%5 6Y725 0F¢S 0E9] TUDYBISLYL 48
£GTT-0TTL: JId  203dacax uisioid b
NYOSEIIS0Ud LLE 4 AHRERNE S 15D
SATILOW SETT-611¥ 203deocay uIe3olid o
G0EA-TEDIT WIL
Wedd WEANE (—i3dantod d) YREFHE L
B TLET-TSCZW 'BIZX
UIANE| -F6TA ‘LSd-PELIUTEWOD WSWSUBRILY 1 - o B EE
FTCO-88EA ' £LEA-6¥ZT “12271-8411 ‘OLTA
S6FTH CSETT-CTTG  “687T-89d ‘09I-9€I:LEZ00¥A
SLKIHd SJIWITH b Lk AR T AL WO E 2 L m
0LZI-PHI0 'LIZA-90Zd 'BEild
SYOOTE SAWITH| -66M CBTEN-BECSILEC00TE YWEEBNE Syt 4 0
. TLTA- 198760000004 ,
— (T ECHGy A s WAL A BEE 501 W
Wogoud ISVTEE  AUFEA  HE R EHN Hoe s 0 EEUEE JEEL 0ZEl BSTL
DTES-ZEA6TT DSTL OTTL TTL ;
OHCE 1SYTIH -BEIGPLEEd | ETO0ONT HHENFH £~ 4D LIN DTN 795 0ES 0618 SEE TAD5Z720055 TT|
| Heh
e e f 3T b T wEW Qdss| o
S L DR A Lok 48| e (g CEOPER I THEDNE S GG WY L) vy 34T nas

#3-5

T T T T T S P

oooao



JP 2004-516817 A 2004.6.10

(85)

o o o o
— N ™ <
; ZLGA-ZEED T wiL
| Wwad HAWWE (—fi = L8741 03) BREREHLE
YEFL-ZLPI DSEI-ELED
AW PUTRUOD WBWBUEZY 4 by o B EE
805TT-L750 'LE53-L1GL 'BE¥S-ELFM
‘95%S-TT¥H ‘9I1FT-E66A TSES-LZES:EFZ00Hd
SINTH3 SqWITH R o o R e W HE - T S
TSVS-LekA ' LCPI-S6TW ' eBEX
SIMNINd SEHITd SI9EATLYEO0Ed & ok gt HIAD AL Jog - dWED
STFI-T6ED ‘08SI-5565:6720074
aooTd sdWITd Bove s T =03 L BN BE 430750
- BLSH-TECHIZSLO00Ad  |jod £33 L 44| i 19y poom LTSI SEEL
AOaodd Isvid| 447 @i BE B 4y 40 HHEE WEL TFN 99EN 767N 1521 0LS 9195
€6GT-6LIDI08R-50F | ZLTLGY [ TEZGORA €978 02EN| ZT3IS £8353 T31S
OROG LEWIH THIG TR THNA L el SEEN fSIN| €426 292z BOIS £Egl 1O0ZPOEYLY 11
659I-9650°7 WiL
W¥Ad dHWNH [—sdan-£4a) YHREEHLHLH
6LSA-6G57  905d-LB¥T ' LEGL- FISK
HAWNH "EEPL-LOFT I UTRUOD WBNSURIY 2 L o | EI ;
95VI-GLPY ' LZPM-EOPA:6FZ00Hd :
SINTEd SdWITE de Ll £ Y Loy~ WM EA LN £ :
BEPL-EL¥0 6590010 282N
995078 5dRITH| Herotd (3 LoPgERAR et g SN T ELLE .
0999-ZLENTTSL0000d el £ (13 AL b 51 98ZN £9ZN  $Z90 $8IL SEL ;
WoaoEd 1svH| 44 % HEll LBl dxH oD BUE HHE LS7H QSEZN- LEEC S9ZI 6998 _
mmmm‘mwmuume.wvmimmwrmHjmmmozn— GZEN 60ZN 165 S6E5 72655 .
OHOd ISVIE] (U TH CTERE (0l LLIN 69TN. P5ES EHES GB1S 569 TADLOGEZETL €T
8ZFI1-8/€N: 310" 103d=a0sx ui=djoxd b )
NYOSETIAOHA A Lok o A EBNE G T E D
SIILOW £0v1-L8EA xo7deoay Uisjodd o
T SLEN-9TED'T Wil
Wedd HEWNH (--ffLosgd n) PYEEEEE L
TON
e E— L—La 1Ty W=k b Al £L mw
L A Lk g ot A E (LT THSETIET (el W T L v eadoul 0ag

®3-6

T T T T T S P

ooooao



JP 2004-516817 A 2004.6.10

(86)

10
20

30

40

79ZT-957d 'ATZA-80ZT '0OLLd-L6YM '662¥-CHEL
HI20Td - SAWTTd PLECO0TH WRBEBWM Ly 5D
SI1I0M LETA-TTID L —LAYUBEREE 416D
uesgeTII0xd LETA-S0TE i AL £ AP BEIYH L3071 5D
WEAd-MANWH| T6EA-EFY ¢ (= I L4000 0) WREEN L#
NEHNA LTEA-E0ED "OSI-9ED: % by o BEW 595 ¥ICS

ues8ds EEV-THN ' £/l L 0 7% 6N ZEZE $615 6213 2| TAD0TH08RL 31
0BES-97d :££5-951:50602d
L9EL-9%d ‘¥SE-VE BE8LFA
LOEL-9Fd (L8C-0F|TEE4YT
LOEI-9%d :LDE-SF|LBEIEA
oNOd LSYIS FETO0ONT YWRESHME I 150
PBH-THW ‘TEBLE0Ad
ATNEEE Bavr g% TEM BNE 414D 2
- _Wogoud 1g¥Tg| =l 04 BSLHS HE 55 1Y 4L (4 4A%R] 38
OLEA-0SZA '09ZA
-9FZd ‘FOLM-FETH '0SA-9Ed ‘96d-02F ‘614
STNI¥d SAWITHE| “£¥ 6TS5008d HEE 85 AT L0 45ay] A-§
ESEN-FFEN 'OTEI-96CY 'LECA-¥IZY 1611
-0LTY '9STI-PETA '80T3-L8d4°8Ld-%5T *LEZOOHA
SINI¥d S4WITL Ak — 3Ll — = HDAD WA L O
6GEN-EVEN “LTEL-T6ZD
SUNOTHE SAHTTH ‘69TH-0ZTHE LtT00TE HHEDFH v 714D
TSEA-69M
A AT LWL (= 3L a0 0) UEEEE LB
SEWIH 9TET-BEEW "89T-8%d | 7 )b ¢ o BIEE]

Y2545 S9¥-TmW :sbeaea1d 1eubTg £9TL STTL
HHNKH| LTEL-86CZW 1o £ lowl fofr /2 LBZS LEZg L1Zg 0LE| TODESOLLEL ST
E655 -PLIY o

izad -z g3 dedaz uteiead B A4 L gt
MYISHETIA0EE AL UMEERTE 4014 Y
STET1-S5EASAD
| WYdd HARME] eV O -l il

e LI 8T b F o A A AR ard££ mw_

AN IR gt A Lk gt AT G CETHRTHEN B R S T L whik 334Ul 2Es

F:3-7

T T T T T S P

ooooao



JP 2004-516817 A 2004.6.10

(87)

10
20

30

T

OHOd-L5Y19

90ET-9¢T T1Te~81[0L2ERd
LOEA-LEZA 'SOE-LT|zB6¥7Ed

FOLM-GTA POE-GT|600LGY

Z0eT1-811

t90f-4T SLEEZE EIDOONA * WREDZFH s 74D

[SLMIEd-SdWITE

F0ET-Z6E3
‘997I-SLEY TYSED-6%TET ‘Zeld-84Td CT8M-05SH
LSPZO0¥A 4 Lok 4SBT

SLNIAd-SAWITE

66ZW-ELTA
'gzgT-0021 'LETI-S0T3 ‘TBA-0SW 'TSA-LZA
PLEEOQNd — (| Y L L—nr—y HDADEA4 L O

SM2CTI-SAWITE

66ZW-E8EL '79ZH-9tCd 'BTEA-80ZT '0DETd-T6M
ILTC00TE HHERAHE £ri 5D

LFTO-F0TT

1e0s2TTI0Id AL LA ERYR S 5D
SAILOW LETI-TTIS £ FYBEHNH F014D
WUAd-HINWHE|T6EA-EFD | (—fi 3 LoAA0d o) HEETER L5
NAWNWH| 0Z29-T0Zd '6TTW-8§63 '9%T1-9TT @ . b ¢ o BEH g8g 89 go8
: Ugd5ds VEU-TH o £ 05V g 2 7678 7Z8 ¥A1S TCOBTIFIECSS LT
i BOEA-8FEA LL96F10d
| noacud-LsvIg C WERTEENE e 8 OB
LPTW-60Td 12600003
ROACHI-L5VIE PUSERNE £yl 4 DE
) L0TE-57d T66RT-11|E0L6ES
LOED-8TT *91E-62|vSE0€d
LOED-TZH H0E-5T|690L5Y
) LOER-TZH 90e-L1|5LgeEd
OHOO- LEYTIE: ETO00NT * HEEHERE £ 180
: 9CET-Z6ES
‘98771-SL8A 'YSEO-6t€d ‘EZETA-8LTA T TEN-08K
SLNI¥d-SdHITa! PSPE00Ad & Lok AR EE W
GEFT-ELEM 6F1-924
"TEEI-00EW "LETA-S0TA 'TB¥-09W "TSH-LET
SINIEA-SAWITE PLEE00Ed - T AL Ly — K HDID IS La R
on]
¥ & — L—LX 0TSl EA ald£L ar
e 1T TS ClgTH &Lk gt SR AV O LE g it @3four 0ag

3-8

T T T T T S P

40

ooooao



JP 2004-516817 A 2004.6.10

(88)

o o o o
— N ™ <
£0fT-6821
YERETI-TLET T529-982d ‘6015-5LT4d '8LD-LSH
SLNIdd-SdWITH| PSFZ00dd &Lk g AYMEEN
S6CA- 092l "6G20-£Eel ‘9TZA-S0ZA ' LELld-88Y
SUDOTE - SdWITE PLECODTH YRERIFH 8D |
9FTL-001a
ue2ga1TI0xd AL L ANSEERFR gD
) S4ILOW PEIT-B0TA 4 — £ WREVHEE 7140 N
WYdd-dEWWH SBEA-6ED © (— [ T LAAAL] ) PHEFEYELH 19TL S98 L3S
AEMAH| FLEI-86Td STTW-860 '9FA-YET : ~ f ¢ o BLEHE] OFMl %975 QEES 918 16| TADFLLIBEL 6T
WOTOMA - ISVTA|LFEI-S9TT *1260000d * YWEEWHEE 77 £ DEH
£0eI-92A (90E-BL bLgEed
FOEA-LTA (TTE-BT 0LZEZd
LOED-6ZA 662~TT 60L6Z3
S0EI-LTA
OKROd-1SVTd (60E-02|L92E2d £TO00MA * YMEBHH L 7K D
T SETL-S21L '£91-157
SINI¥d-SdWITy PPEG00Hd —[| 3 LLWEBEALVE LY
SUEI-CEES FSZo-6£cd '06TA-9LTI 'OBM-6SH
SLNIHd - SINITH PSPEO0¥A Apd s AR EER
GGEA-CLTT 'Z9TY-HEIV L9TA-B¥IY
TEEd-ZTd 'SETI-£0Td ‘08M-8SH '0G0-9ZA
SININd-SIHITE LEZO0Ud —ff B L L —n/—w HOAD M4 L O
EETH-EBES ' £9Zd-9£2d BL1d-634
S¥OOTE-SAWITE FLET00TE YEEBMUER 15D
.whmumwﬂquHa BTEL-TLZM D EMEIR (A0 k) EHYE
TEEA-STEA '08Td
WY dd —HANWH SIVD F (=i Laassd n) WEERHF LE 61 STl LES L9S
MHANWH| LBEN-L9EA ‘€92d-EREA TTSN-EET ) o WOEHE 0¢85 P185 2625 pZi TOOTOLIEEL a1
B0tH-LFZL *1296F10d
WOOEd - LEYTE P MEEINNEH Ly 4 D8
9%2T-69TA :1Z60000d
| WOOCHd- LEYIE P HRENHE 4o DE
- £fe 1T E A RiEen ar£L o
L HL IR g A Lok g 4| e (4 CETHR | TRV 2 A TR Wt | vy Bdour g/

F=3-9

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

T T T T U

ooooao



JP 2004-516817 A 2004.6.10

(89)

o o o o
— N ™ 3
C¥ZT-L9T0 ‘12600004
HOOoua - LSV PSS ENNE s s DEY
LOEd-PFCL 12967104
| Woaoud- 1svg) PYSERNE sy £ DER
) T £DE€T-8Td :90€E-8T]£5608d
£0ET-9T8 :50f£-L1|286%¢Ed
COET-5Td “HOE-GT|69GL5Y
f0ET-918 90€-4T|5LEERd
OO~ LSVIE CTO00WD * YHEXNE 46D
; TON
R P R T e adie]  er
| L PR L e S Lk g e 4 TR TR (TR BT L) winl @3douT [kt

#*3-10

T T T T T S P

ooooao



JP 2004-516817 A 2004.6.10

(90)

S S 3
£L0% €EBL (TOIDVEZINH) LHEEFI6F
006¢ 44 (TOHALAWAS] TLED0BEIL | Z9Th-TITE
£29¢ 6OFF TATTIEL0209 ‘T99€-£96
3505 6LTF TATTBEGELL | fpeg-T PTG TEIOTEENZOY gz
FP5T EEE TADDST1SETL
1 552 T {ZOLNNAYHE) THEZIGEFE
{ " ses 5% (TOIXLONYD) 9dZ08FLS5
5L02 69F1 [PELOMONAT) 9LSTFPEFIE
PETA 986 TAZPETGOTL 186-Z06
00 58 TALBOFOLTL "GEF-FEL 6L07 TIZSLZEITOG LT
965768ED 9TT-1
({4 zLt | TF00000 58526688 STBSLELTA TZOET-FH0T
3 7| "e7 posew siH 20166 2dD 'ES6-L9E Z0TT TEISTRSLFL 57
GLE T TrEETE605S
| Tortl SET 200 301000 9zces90b NN DETTI-T DETT TAOLOLPLFL sz
- FEB1-699
1802 T 10000 FEOOPTTL 'F05-1T TE0E TEDTTI6ELYL 23
3T T (TOHIAVIg9d) THEFBRZOL
059 EI3 TAEGORBEAL
EER 3 (CONONLSYE] [H6LPPREAD
LPS81 6821 TALBSTTIBOL L¥BT-06%T
166 LOF (CONIANTIOD) THORELFEL DFT-T L3gT TE0092TPEL £z
9561 3521 TLS0B6F0GS
B1S 59 (TOEYINYHA) LLSEELTOS
6E52 8B6T | TAOTE006TL
EER T ZOD TE000C sseevoih- e
AT LGLT [Z0INIMIVT) SAD58TSET
507 EER TASGO906TL 18-T
r Z1e: B THEGREPOSS ‘SLFT-BES 625¢ TASZE0SLFL 44
ZFB-Z¥3
'7z5-98%
‘D9T-L0T
ZOT1 T 11p2 LESLOVLE ‘EGTL-LO0T zZ011 TH900F8FLEL 1z
9LOT ££5 ER RN EREL
7S - (P OUQLIOYEE) THS6TSLOL 9.L0T-1 9407 TH908bLEL az
Al A £k16¥ N UL bAs
= AARNFE | L S T g | 2IADUL | o LKA L%

FT4-1

T T T T T S P

40

ooooao



JP 2004-516817 A 2004.6.10

CEY

o o o
— I3V ™
TPET vER (TOATOVIaD] THLZZBZOL "LTLI-69ET
EER4 FOLT TOSTI8ETZL 0F-T
L6LT 69TT (EQLHALVHEE) ZHPLOLSTL ‘g%z1-008 99¢g THIEFN69LY £t
gTEe 6L8T 66CL0S1D
ST owE T (ZONIONTOD) 84BAETREL |
0621 L1061 Z[S5178055
3T
cc1z | TLY | BF Z00 LGDGO0 LFST986EINND §LZT-%ZL
LEL (33 (90NEdDWId) THILESERT ‘RLBT-ZS¥T
B LTEL 9% TL95F6705S 'BEI-1 4424 TE3L00ERYL [43
FOLE 9451 (90MEATVYE) 549970624
It
£68T 1| P8'900 200000 9BLBETIN NN BOFZ-BEBGT
T8HT BETL  TH FTSEBT00EAYS DA ‘RrEt-T | POEE T909695L 0L 1%
1| T ’ TOP6¥6 7055 ’ )
FEER T e T T IAREDELEEL
BSGT L6 TAGLERPLEZL 6%-T
PEEL GL9 INELEBGERL ‘8551-08 89S TE05ZEZ0055 oF
STHT ¥08 TATSLGPROL
STPT ZL8 TACZCPPEOL
TE61 ZLET TASEFETETL
tLn [ [TOLONNNOD] 9489S120C
6L 1 Z00 0L0000 £ESG0EED NMD
0TFT 59z 700 920000 T£L0%18E°NND
2951 98%1 - TASTZO%E0L 85.T-1 Z98T THISBELLEL 6z
STFE 8557 THCZ191155 o
az0z o¥Tl © IrTe0v605G
TEDT TEY (POWIAIVAE) ZLTA056L8
tZ8t FERL TATLI00Z09 :
1668 G¥5T TO06EEL05S ;
£29 1 (PQNIAIVNE) CHIB0%618 :
507y | ZS9E $ZE006E :
G5El | Czo (ZOHELAUXIW) THLBSEOLS
LLE L50F (ECLONIVYNE) LADTLHZOF
PELG EEER TAJE9LSE L
ald Lenge HUNN v
it e i s HUREDE | YRS R HFhgrR | gk PIADUL | o Lok X [

T T T T T S P

40

ooooao



JP 2004-516817 A 2004.6.10

(92)

2 Q ]
N ¥BE T THFE9EZF 15 :
Te0t 0% (S0addIvEd) BJIBOFTEEL :
B 6751 ] TAEO0ZEZR0L
- E LTT I0SE5e7155 £o96-1 628T THOFLLTEFL 5f
50T | T 70D Z000D0 PL0SAL6D NND 9801-T 980T TEDTOLTAFL n
56 T BOD ZLOOOQ OEPGECLP NND 8¥6 :
[ 1Lt 59T (ZOAdOE0dD) THIGESE06S | ~£6T '91-T 376 TEDATHIE0SS o¢
B Gl T Z00 TT000G 45G6Z6AD NND SLE
G 291 (Z0AdTE0dD) THVELOFOSS | -¥68 "9T8-T sLe TEDOTROBFL §¢
0TTT T 1TpP3  TE9%Gk6D: IAD
8cvI 880T Z5Z08ELE |
FIFT D EE0 10000 BOBOESLP MND | LB0T-T 8a¥T THDES09LFL v
o 95EE-0C6T i
‘T9BT-TZ8T
206 1 TLEOGLFTSS ‘19t-81%
ard £g10€ 08 U1 DS
bt LUghe P | MR S R Higdd | ny SIASUL o g 4 E (L

T T T T T S P

40

ooooao



JP 2004-516817 A 2004.6.10

(93)

o o
— 3%

EEEST ] TADPLLIBEL 8E

TOEIaYIED TIJEF069L0 £g

TONTANTOD THI£00285L 3

S0dd4 Ivdd Ta09855LFL TE

T0LONNNOD| THIEFELLYL 62

TOLNLIVNE TEO0TEE0ZOY 8t

T0LXIIS03 T05LEE9209 LT

EZIONLSHE TEDTI6ELTL ve

£0LAINTOD TAO09ZTREL £z

Z0LAIEIVT TAJEE0SLEL zz

POAQIOYHA TD908¥LbL oz

I 0N I OFES

&£ LEEY aiou] A EEALE (¥

%5

T T T T T S P

30

40

ooooao



JP 2004-516817 A 2004.6.10

(94)

10
20
30

"2 BTN TR CEYANERG T — 0L LTINE TR Ll %
YN S/ 3oty TSNNSO B BT CF 1L T YLD SR A T Y GO SR G MR ORI 0 £ £ ) <

AoNId

TOLONNNOD

TSR TR T

iR CEMANERREDINT — 0L L TR P EEGE e @RI TS dn I RO D o B
CHLEQH WA Y ST AR N L 10 C- - C e Bl AR REY YR I R YN
Fr 2 RTINS R T R S DM Al L TH DY RV MG S OV LI 9 FINE L L £

ZoNTd

£ 0.LLLNTOD

"G UMM 12T AL W ST CHE T D T SN B S T BTN
W Y O T D Y R T C @y W B ARIT V A S S IR 0 T o
SYBENKEL (9 6 YW H CHLWABADO Y 14 7 SWHABWRE ° T2 C b IR (R 2 bl L1)
B (OB YL B YRR IR Y 2O € FEH Y 0T YRR S 6
WAHRHS S HIUTIFES (IS EIEAO () B Y ST LS @ B L (0B 7 (v
FE0) £ — (LS (7T 001) QW S ROYHTIH DL —1 LD LURMYTHNAEO 2 2 - (1L EE
FTHE BB YIRS V0 2 R RS (Y BB R T G B 0
G QL 19 0 PLWBM B WS L T B YD SR 0 T LTI Y Sol S8
GEBERO § BGH) FHYEE I TINID YIS QWO SURA—L SN0 T BN YA
MG WA O PTHORIL A7 QG L4 S ML — (IO P FUYEH BN LY kB2

Aon1d

TONIANTIOD

PSRN ARG T T
B CEREVIE MO RRE N AT — 0 £ L RGN 11 BT 3 e FE DI T B e
HE LR YN SO T R S T I D A I R 0 A YO F RN L L b

ZoNTd

£ZLONILSHH

"G RWHEFO% S 8 OUHN T S WHMEBUIT DB S OB TS U WS R

BNTHES "WEEE I e CIOUEHEIT WA O — L - o SV EY RSSO #T "
T HSAE N ORI B o RORMENEHT Y EHEE RHEMOBBREGE W C QU 0N FEIE By
> EEA RSN b O TN OS2 B ORI IO TS E R R YR O S A Enang
QHFS YW HCRIER RG22 H2 VN Y2 SR IR R TR s
YA WRA —L WRTFYOYREY O£ 68 YN AW BB N L L LR TV CLTL L L@

T°Z¥Nadd

¥ OdALNTHA

e

PEBEIRI ISR Y NE 2RI (8 BAS Ze0'S "HLNTURHWORY " UR LT 2
HERNEMOREE "YCLHYPMIT Y FIAMT R UBIME 1L Ra— JAONY LD EOE | —14H3H%
HERd A T Rl 2 S YN S I @ TR S S L R M R ORGY RO L S N oL L £

TLACdSd

TOLOLIVEE

Y CRHREWEW (YA AR YN YRS
PN RN W Y B MR AT T 0F U MR ST M MO CL VL URT I L LT TL0T

1°Z¥NdDd

90¥IATYHT

O C A BBITISARTT N B B YN B R TREWR
FHOWEEY R MHTEH N ITFOREWLEF W MOLL L oYURT L LTEIL2 WY S@2

1" 29¥NdDd

SOHdAIVEE

i (R

— & G

el e

F+=6-1

40

T T T T T S P

goodaano



JP 2004-516817 A 2004.6.10

(95)

10
20

30

40

Y G HOITRRE [ P ENERRD ST —0 L L FRETHE MHNWYRERIEYE o9
W T IR TSR A ST — 0 = L CEH TS LRI O B O 1 2 SR RN
TAREE "L 30 2 [ B YNH SO e SRR T Ve S ) R D I A S O E Y R A EF R e L )2

Xon1id

ZO0LNLALYT

gr st
YAIHETRR IV 7 — 0L LYW CWETE I O g (U T SRR RS ) STUY 0 F ¢ MR CIRE) ks (3
THWEER T E W) STY DT B E DI CHDEEE CC @l N 2ALNTYUL L2 FHERHORT "2 U
BEGMHMRE Y L/ £ L0PS CHHERE ISR TR R SRR T L Y] e £ DT
CAUBWREOTS W RT CFEEE oI - THITRHEHITMORE T O BN TR
WA CTHZUMRIREE SR (TR 00D HY U2 TR WE BN °S R L [ R YN S T O R
EFHEY 2T G MINERER BB @I YOM S Y L L L LYURT L LLTL 1L S CHY S02

T ' 2¥NdDd

T0a1avTad

TR I R VA S Bk G SR R ST TR L L )4

AoNid

TOLXLISOd

HEoLhcL) L

—& L

(R 3=

F6-2

T T T T T S P

ooooao



JP 2004-516817 A 2004.6.10

(96)

10

T

= N A - N A S T A
ERGRNIUA

=iy & 3 VAT

Lraed0 =HiE

ERAIIEN SR

A e

o T 8-T0°I=E) T X158y
T2 o1 HE—
EREEEH]

=T ]y MY SICTYURE M
G190 [=4, I ©Is¥) $153

AF 0TI ISR T
43
$-30' T=H) =¥ =187

WS —

BB 4 — # Lre

F=7-1

20

g5g-1 'dd fssaug “amup) 22puquIeD ‘|IoYsINK
Bup'malA PO MO {BG61) T ¥ WaIng
TZTE-0TE9T Y SPIoY MI[NN (3861)

T 1T IAUNRYLUOS TTES 108 [SET
(g 101 [ (GO 'Y ySoay

FTp-L 1b1LE 108 dwogy Ju) W) | (L661)
T ML POOMNVPY (0188997 JowAzuy
SPOIaY (9661) JONIUIH 'SFL O
FONIERH TLEO-SUSY 6] $3Y SPIOY ABENN
Cae1UeueH O NS 'S oYUy

68F-08F T

‘Yivy Cddy capy (TRGT) uemIL1By

SH TS AL YITUS RG-E9:E8(
SoWAZUT SROYLIK (0661) M H ‘uoesTea]
(SFFZ-FFRTIGR VSN (TR prAy Clley 00dd
(RRG1) vewde] [ puety g ‘UesIRAJ

TOPE-6RL T CT SO SPRY RPN
(LG81) g} 2SSy 01E-E0b61T
11 TOIN T {06610 T "A'S YISy
¥ Ky aesoy swasAsorg porddy
Y “BUSpEST “OU] [0BIE4

Sy D Ja1so,] ‘surasAsorg porjddy

w0y KDy Iaiso,] ‘suisAsorg parjddy

Wx s

30

Y nEA

LG MRS L M e — L
ZEC- IONINHIAC L T 2 e A 2 LB 147
GRS L LB A E TG WY

T de 2o i PRACIIWT BHOOTHE £ HEH B B HL
CNL—Kr FCLHE BT LR BEIETE 13405
E i WRTENE Y — & — L WV T
SFNQAOYd TONOQ “SINM “SMIOTaZNg s

"Gy gy fr{yomass

1 F sEXIST WISy SR CESTLSHEhC) -G BT
TIVISVA 57y (i &7 4 UBWdITy) o of UDsmmag

L EELINHCINREHCELI¢ER SR

‘g@Algoc
CoXISRI) ) T Spuseq) Tselq Cwserq  Cdisejge)
1SVTH "R B B OIS R B 4 0RO £ TE B B

b%mﬂ\mmﬁ_ _ch_n Lu._ﬂum u_.ﬁEﬁ_.w;{ P20 u_wmm_
N7 L0 £ LR RIS

ORI HETILIRMEE
“HHONE R A PIYLR 4 T IRPU TR s

TELALG G 2 BFGFOR
b ST EE RS — & £ TS THEER

HikE

ddinH

Sdiniig

¥.18vVd

LE¥T8

ADQUIRSSYOINY YV

ddd TEIVIVIIIY

VANLDVL 18V

TLLnLl

40

T T T T T S P



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

S|
<
-~
%
[ae]
=
—
S~
N
=

© (57) Abstract: The invention provides human G-protein coupled receptors (GCREC) and polynucleotides which identify and encode
GCREC. The invention also provides expression vectors, host cells, antibodies, agonist, and antagonist. The invention also provides
mehtods for diagnosing, treating, or preventing disorders associated with aberrant expression of GCREC.

97)

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

(19) World Intellectual Property Or
International Bureau

(43) International Publication Date
7 February 2002 (07.02.2002)

PCT

L

(10) International Publication Number

WO 02/10387 A2

(51) International Patent Classification” CI2N 15/12,
CO7K 144705, 16/28, C12Q 1/68, GOLN 33/50, 33/577,
AB1K 38/17, AULK 67/027

(21) International Application Number: PCT/US01/23433
(22) International Filing Date: 25 July 2001 (25.07.2001)
(25) Filing Language: English
(26) Publication Langunage: English

(30) Priority Data:

60/221,478 27 July 2000 (27.07.2000)  US
60/223,268 3 Angust 2000 (03.08.2000)  US
60227054 21 Angust 2000 (21.08.2000)  US
60/231,121 8 September 2000 (08.09.2000) US
60/232,243 13 September 2000 (13.09.2000)  US
60/232,691 15 September 2000 (15.09.2000) US
60/235,146 22 September 2000 (22.09.2000)  US

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

(72) Inventors; and

(75) InventorsfApplicants (for US oniy): THORNTON,
Michael [US/US]; 9 Medway Road, Woodside, CA
94062 (US). PATTERSON, Chandra [US/US]; 490
Sherwood Way, #1, Menlo Park, CA 94025 (US). LAL,
Preeti [IN/US); BO. Box 5142, Santa Clara, CA 95056
(US). BURFORD, Neil [GB/US]; 105 Wildwood Circle,
Durbam, CT 06422 (US). YUE, Henry [US/US]; 826 Lois
Avenue, Sunnyvale, CA 94087 (US). GANDHI, Ameena,
R. [US/US]; 837 Roble Avenue, #1, Redwood City, CA
94025 (US). ELLIOT, Vicki, S. [US/US]; 3770 Polton
Place Way, San Jose, CA 95121 (US), RAMKUMAR,
Jayalaxmi [IN/US]; 34359 Maybird Circle, Fremont,
CA 94555 (US). BAUGHN, Marish, R. [US/US]; 14244
Santiago Road, San Leandro, CA 94577 (US). KALLICK,
Dehorah, A, [US/US]; 900 Olive Street, Menlo Park, CA
94025 (US). WALIA, Narinder, K. [US/US]; 890 Davis

Street #205, San Leandro, CA 94577 (US). HAFALIA,
April, J, A. [US/US]; 2227 Calle de Primavera, Santa
Clara, CA 95054 (US). YAO, Monique, G. [US/US];
111 Frederick Court, Mountain View, CA 94043 (US).
LU, Yan [CN/US); 3885 Corrina Way, Palo Alto, CA
94303 (US). TRIBOULEY, Catherine, M. [FR/US);
1121 Tennessee Street, #5, San Francisco, CA 94107
(US). POLICKY, Jennifer, L. [US/US]; 1511 Jarvis
Court, San Jose, CA 95118 (US). KEARNEY, Liam
[TE/US); 50 Woodside Avenue, San Francisco, CA 94127
(US). GRAUL, Richard, C. [—/US); 682-20th Avenne,
San Francisco, CA 94121 (US). WARREN, Bridget, A.
[US/US]; 10130 Parwood Drive #2, Cupertino, CA 95014
(US). LEE, Ernestine, A. [US/US]; 624 Kains Street,
Albany, CA 94706 (US). DING, Li [US/US]); 3353 Alma
Street, #146, Palo Alto, CA 94306 (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, JP, 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, D, SE, SG, SI, SK, SL,
TITM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

{84) Designated States (regional): ARIPO patent (GH, GM,
KE, L8, MW, MZ, 8D, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
1T, LU, MC, NL, PT, SE, TR), OAFI patent (BE, BI, CF,
CG, CI, CM, G4, 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-letier 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 Gazeite.

(54) Title: G-PROTEIN COUPLED RECEPTORS

JP 2004-516817 A 2004.6.10



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

20

30

35

(98)

WO 02/10387 PCT/US01/23433
G-PROTEIN COUPLED RECEPTORS

TECHNICAL FIELD
This invention relates to nucleic acid and amino acid sequences of G-protein coupled
receptors and to the use of these sequences in the diagnosis, treatment, and prevention of cell
proliferative, nenrological, cardiovascular, gastrointestinal, antoimmune/inflammatory, and metabolic
disorders, and viral tnfections, and in the assessment of the effects of exogenous compounds on the

expression of nucleic acid and amino acid sequences of G-protein coupled receptors.

BACKGROUND OF THE INVENTION

Signal transduction is the general process by which cells respond fo extracellular signals.
Signal transduction across the plasma membrane begins wiih the binding of a signal molecule, e.g., a
hormone, neurotransmitter, or growth factor, to a cell membrane receptor. The receptor, thus
activated, triggers an intracellular biochemical cascade that ends with the activation of an intracellular
target molecule, such as a transcription factor. This process of signal transduction regulates all types
of cell functions including cell proliferation, differentiation, and gene transcription. The G-protein
coupled receptors (GPCRs), encoded by one of the largest families of genes yet identified, play a
central role in the transduction of extracellular signals across the plasma membrane. GPCRs have a
proven history of being suecessful therapeutic targets.

GPCRs are integral membrane proteins characterized by the presence of seven hydrophobic
transmermbrane domains which together form a bundle of antiparallel alpha (a) helices. GPCRs range
in size from under 400 to over 1000 amino acids (Strosberg, A.D. (1991) Eur. J. Biochem. 196:1-10;
Coughlin, S.R. (1994) Curr. Opin. Cell Biol. 6:191-197). The amino-terminus of a GPCR is
extracellular, is of variable length, and is often glycosylated. The carboxy-terminus is cytoplasmic
and generally pbosphorylated. Extracellular loops alternate with intracellular loops and link the
transmembrane domains. Cysteine disulfide bridges linking the second and third extracellular loops
may interact with agonists and antagonists. The most conserved domains of GPCRs are the
transmermbrane domains and the first two cytoplasmic loops. The transmembrane domains account,
in part, for structural and functional features of the receptor. In most cases, the bundle of o helices
forms a ligand-binding pocket. The extracellular N-terminal segment, or one or more of the three
extracellular loops, may also participate in ligand binding. Ligand binding activates the receptor by
inducing a conformational change in intracellular portions of the receptor. In turn, the large, third
intracellular loop of the activated receptor interacts with a heterotrimeric guanine nucleotide binding
(G) protein complex which mediates further intracellular signaling activities, including the activation
of second messengers such as cyclic AMP (cAMP), phospholipase C, and inositol triphosphate, and

1
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the interaction of the activated GPCR with jon channel proteins. (See, e.g., Watson, S. and S,
Arkinstall (1994) The G-protein Linked Receptor Facts Book, Academic Press, San Diego CA, pp. 2-
6; Bolander, F.F. (1994} Molecular Endocrinology, Acadernic Press, San Diego CA, pp. 162-176;
Baldwin, J.M. (1994) Curr. Opin. Cell Biol. 6:180-190.)

GPCRs include receptors for sensory signal mediators (e.g., light and olfactory stiranlatory
molecules); adenosine, y-amingbutyric acid (GABA), hepatocyte growth factor, melanocortins,
neuropeptide Y, opioid peptides, opsins, somatostatin, tachykinins, vasoactive intestinal polypeptide
family, and vasopressin; biogenic amines (e.g., dopamine, epinephriue and norepinephrine, histamine,
glutamate (metabotropic effect), acetylcholine (muscarinic effect), and serotonin); chemokines; lipid
mediators of inflammation (e.g., prostaglandins and prostanoids, platelet activating factor, and
leukotrienes); and peptide hormones (e.g., bombesin, bradykinin, calcitonin, CSa anaphylatoxin,
endothelin, follicle-stimulating hormone (FSH), gonadotropic-releasing hormone (GnRH),
neurokinin, and thyrotropin-releasing hormone (TRH), and oxytocin). GPCRs which act as receptors
for stimuli that have yet to be identified are known as orphan receptors.

The diversity of the GPCR family is further increased by alternative splicing. Many GPCR
genes contain introns, and there are currently over 30 such receptors for which splice variants have
been identified. The largest number of variations are at the protein C-terminus. N-terminal and
cytoplasmnic loop variants are also frequent, while variaats in the extracellular loops or
transmembrane domains are less common. Some receptors have more than one site at which variance
can occur. The splicing variants appear to be functionally distinct, based upon observed differences
in distribution, signaling, coupling, regulation, and ligand binding profiles (Kilpatrick, G.J. et al.
(1999) Trends Pharmacol. Sci. 20:294-301).

GPCRs can be divided into three major subfarnilies: the rhodopsin-like, secretin-like, and
metabotropic glutamate receptor subfamilies. Members of these GPCR subfamilies share similar
functions and the characteristic seven transmembrane structure, but have divergent amino acid
sequences. The largest family consists of the rhodopsin-like GPCRs, which transmit diverse
extracellular signals including hormones, neurotransmitters, and light. Rhodopsin is a photosensitive
GPCR found in animal retinas. In vertebrates, rhodopsin molecules are embedded in membranous
stacks found in photoreceptor (rod) cells. Each rhodopsin molecule responds to a photon of light by
triggering a decrease in cGMP levels which leads to the closure of plasma membrane sodium
channels. In this manner, a visual signal is converted to a neural impulse. Other thodopsin-like
GPCRs are directly involved in responding to neurotransmitters. These GPCRs include the receptors
for adrenaline (adrenergic receptors), acetylcholine (mmscarinic receptors), adenosine, galaniu; and
glutamate (N-methyl-D-aspartate/NMDA receptors). (Reviewed in Watson, S. and S. Arkinstall
(1994) The G-Protein Linked Receptor Facts Book, Academic Press, San Diego CA, pp. 7-9, 19-22,

2
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32-35, 130-131, 214-216, 221-222; Habert-Ortoli, E. et al. (1994) Proc. Natl. Acad. Sci. USA
91:9780-9783.)

The galanin receptors mediate the activity of the neuroendocrine peptide galanin, which
inhibits secretion of insulin, acetylcholine, serotonin and noradrenaline, and stimulates prolactin and
growth hormone release. Galanin receptors are involved in feeding disorders, pain, depression, and
Alzheimer’s disease (Kask, K. et al. (1997) Life Sci. 60:1523-1533). Other nervous system
rhodopsin-like GPCRs include a growing family of receptors for Iysophosphatidic acid and other
lysaphospholipids, which appear to have roles in development and neuropathology (Chun, J. et al.
(1999) Cell Biochem. Biophys. 30:213-242). )

The largest subfamily of GPCRs, the olfactory receptors, are also members of the rhodopsin-
like GPCR family. These receptors function by transducing odorant signals. Numerous distinct
olfactory receptors are required to distingnish different odors. Each olfactory sensory neuron
expresses only one fype of olfactory receptor, and distinct spatial zones of neurons expressing distinct
receptors are found in nasal passages. For example, the RAlc receptor which was isolated from arat

brain library, has been shown to be limited in expression to very distinct regions of the brain and a

. defined zone of the olfactory epithelium (Raming, K. et al. (1998} Receptors Channels 6:141-151).

However, the expression of olfactory-like receptors is not confined to olfactory tissues. For example,
three rat genes encoding olfactory-like receptors having typical GPCR characteristics showed
expression patterns not only in taste and olfactory tissue, but also in male reproductive tissue
(Thomas, M.B. et al. (1996) Gene 178:1-5).

Members of the secretin-like GPCR subfamily have as their ligands peptide hormones such as
secretin, calcitonin, glucagon, growth hormone-releasing hormone, parathyroid hormone, and
vasoactive intestinal peptide. For example, the secretin receptor responds to secretin, a peptide
hormone that stimulates the secretion of enzymes and ions in the pancreas and small intestine
(Watson, supra, pp. 278-283). Secretin receptors are about 450 amino acids in length and are found
in the plasma membrane of gastrointestinal cells. Binding of secretin to its receptor stimulates the
production of cAMP.

Examples of secretin-like GPCRs implicated in inflammation and the immune response
include the EGF module-containing, mucin-like hormone receptor (Exorl) and CD97 receptor
proteins. These GPCRs are members of the recently characterized EGF-TM7 receptors subfamily.

These seven transmembrane hormone receptors exist as heterodimers in vivo and contain between

three and seven potential calcium-binding EGF-like motifs. CD97 is predominantly expressed in
leukocytes and is markedly upregulated on activated B and T cells (McKnight, A.J. and S. Gordon
(1998) I. Leukoc. Biol. 63:271-280).

The third GPCR subfamily is the metabotropic glutamate receptor family. Glutamate is the
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major excitatory neurotransmitter in the central nervous system. The metabotropic glutamate
yeceptors modulate the activity of intracellular effectors, and are involved in long-term potentiation
(Watson, supta, p.130). The Ca®-sensing receptor, which senses changes in the extracellular
concentration of calcium ions, has a large extracellular domain including clusters of acidic amino
acids which may be involved in calcium binding. The metabotropic glutamate receptor family also
includes pheromone receptors, the GABA, receptors, and the taste receptors.

Other subfamilies of GPCRs include two groups of chemoreceptor genes found in the
nematodes Cacnorhabditis elegans and Caenorhabditis briggsae, which are distantly related to the
mammalian olfactory receptor genes. The yeast pheromone teceptors STE2 and STE3, involved in
the response to mating factors on the cell membrane, have their own seven-transmembrane signature,
as do the cAMP receptors from the slime mold Dictyostelium digcoideum, which are thought to
regulate the aggregation of individual cells and control the expression of nvmerous developmentally-
regulated genes.

GPCR mutations, which may cause loss of function or constitutive activation, have been
associated with numerous human diseases (Coughblin, supra). For instance, retinitis pigmentosa may
arise from mutations in the rhodopsin gene. Furthermore, somatic activating mutations in the
thyrotropin receptor have been reported to cause hyperfunctioning thyroid adenomas, suggesting that
certain GPCRs susceptible to constitutive activation may behave as protooncogenes (Parma, J. et al.
(1993) Nature 365:649-651). GPCR receptors for the following ligands also contain nutations
associated with hwman disease: lutenizing hormone (precocious puberty); vasopressin V, (X-linked
nephrogenic diabetes); glucagon (diabetes and hypertension); calcium (hyperparathyroidism,
hypocalcuria, hypercalcemia); parathyroid hormone (short limbed dwarfism); f3;-adrenoceptor
(obesity, non-insulin-dependent diabetes mellitus); growth hormone releasing hormone (dwarfism);
and adrenocorticotropin (glucecorticoid deficiency) (Wilson, S. et al. (1998) Br. J. Pharmocol.
125:1387-1392; Stadel, J.M. et al. (1997) Trends Pharmacol. Sci. 18:430-437). GPCRs are also
involved in depression, schizophrenia, sleeplessness, hypertension, anxiety, stress, renal failure, and
several cardiovascular disorders (Horn, F. and G. Vriend (1998) J. Mol. Med. 76:464-468).

In addition, within the past 20 years several hundred new drugs bave been recognized that are
directed towards activating or inhibiting GPCRs. The therapeutic targets of these drugs span a wide
range of diseases and disorders, including cardiovascular, gastrointestinal, and central nervous system
disorders as well as cancer, osteoporosis and endametriosis (Wilson, supra; Stadel, supra). For
example, the dopamine agonist L-dopa is used to treat Parkinson’s disease, while a dopamine
antagonist is used to treat schizophrenia and the early stages of Huntington’s disease. Agonists and
antagonists of adrenoceptors have been used for the treatment of asthima, high blood pressure, other

cardiovascular disorders, and anxiety; muscarinic agonists are used in the treatment of glaucoma and
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tachycardia; serotonin SHT 1D antagonists are used against migraine; and histamine H1 antagonists
are used against allergic and anaphylactic reactions, hay fever, itching, and motion sickness (Horn,
supra).

Recent research suggests potential future therapeutic uses for GPCRs in the treatment of
metabolic disorders including diabetes, obesity, and osteoporosis. For example, mutant V2

vasopressin receptors causing nephrogenic diabetes could be fimctionally rescued in vitro by co-

expression of a C-terminal V2 receptor peptide spanning the region containing the mutations. This
result suggests a possible novel strategy for disease treatment (Schoneberg, T. et al. (1996) EMBO I.
15:1283-1291). Mutations in melanocortin-4 receptor (MC4R) are implicated in buman weight
regulaiion and obesity. As with the vasopressin V2 receptor mutants, these MC4R mutants are
defective in trafficking to the plasma membrane (Ho, G. and R.G. MacKenzie (1999) J. Biol. Chem.
274:35816-35822), and thus might be treated with a similar strategy. The type 1 receptor for
parathyroid hormone (PTH) is a GPCR that mediates the PTH-dependent regulation of calcium
homeostasis in the bloodstream. Study of PTH/receptor interactions may enable the development of
novel PTH receptor ligands for the treatment of osteoporosis (Mannstadt, M. et al. (1999) Am. J.
Physiol. 277:F665-F675).

The chemokine receptor group of GPCRs have potential therapeutic utility in inflammation
and infectious disease. (For review, see Locati, M. and P.M. Murphy (1999) Anpu. Rev. Med.
50:425-440.) Chemokines are small polypeptides that act as intracellular signals in the regulation of
leukocyte trafficking, hematopoiesis, and angiogenesis. Targeted disruption of various chemokine
receptors in mice indicates that these receptors play roles in pathologic inflammation and in
autoimmumne disorders such as multiple sclerosis. Chemokine receptors are also exploited by
infectious agents, including herpesviruses and the human immunodeficiency virus (HIV-1) to
facilitate infection. A truncated version of chemokine receptor CCRS, which acts as a coreceptor for
infection of T-cells by HIV-1, results in resistance to AIDS, suggesting that CCRS antagonists could
be useful in preventing the development of AIDS.

The discovery of new G-protein coupled receptors, and the 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, neurological, cardiovascular, gastrointestinal,
autoimmune/inflammatory, and metabolic disorders, and viral infections, and in the assessment of the
effects of exogenous compounds on the expression of nucleic acid and amino acid sequences of G-

protein coupled receptors.

SUMMARY OF THE INVENTION
The invention features purified polypeptides, G-protein coupled receptors, referred to
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collectively as “GCREC” and individually as “GCREC-1,” “GCREC-2,” “GCREC-3,” “GCREC4,”
“GCREC-5,” “GCREC-6,” “GCREC-7,” “GCREC-8,” “GCREC-9,” “GCREC-10,” “GCREC-11,”
“GCREC-12,” “GCREC-13,” “GCREC-14,” “GCREC-15,” “GCREC-16,” “GCREC-17,” “GCREC-
18,” and “GCREC-19.” 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:1-19, 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:1-19, ¢) a biologically active fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-19, and d) ar immunogenic fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-19.
In one alternative, the invention provides an isolated polypeptide comprising the amino acid sequence
of SEQ ID NO:1-19.

The invention further provides an isolated polypucieotide encoding a polypeptide selected
from the group consisting of a) a pelypeptide comprising an amino acid sequence selected from the
group consisting of SEQ ID NO:1-19, 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 SBQ
ID NO:1-19, ¢) a biologically active fragment of a polypeptide having an amino acid sequence
selecied from the group consisting of SEQ ID NO:1-19, and d) an immunogenic fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-19.
In one alternative, the polynucleotide encodes a polypeptide selected from the group consisting of
SEQ ID NO:1-19. In another alternative, the polynucleotide is selected from the group consisting of
SEQ ID NO:20-38.

Additionally, the invention provides a recombinant polynucleotide comprising a promoter
sequence operably linked to a polynucleotide encoding a polypeptide selected from the group
copsisting of a) a polypeptide comprising ap amino acid sequence selected from the group consisting
of SEQ ID NO:1-19, 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:1-19,c) a
bioldgically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-19, and d) an immunogenic fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-19. In ope alternative, the
invention provides a cell transformed with the recombinant polynucleotide. In another alternative, the
ipventjon provides a transgenic organismn comprising the recombinant polynucleotide.

The invention alse provides a method for producing a polypeptide selected from the group
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting

of SEQ ID NQ:1-19, b) a polypeptide comprising a naturally occurring amino acid sequence at least
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90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-19, c) a
biologically active fragment of a polypeptide having an amine acid sequence selected from the group
consisting of SEQ ID NO:1-19, and d) an immunogenic fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-19. 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 provides an isolated antibody which specifically binds to a
polypeptide selected from the group consisting of ) a polypeptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO:1-19, 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:1-19, c) a biologically active fragment of a polypeptide
baving an amino acid sequence selected from the group consisting of SEQ ID NO:1-19, and d) an
immunogenic fragment of a polypeptide baving an amino acid sequence selected from the group
consisting of SEQ ID NO:1-19.

"The invention further provides an isolated polynucleotide selected from the group consisting
of a) a polynucleotide comprising a pelynucleotide sequence selected from the group consisting of
SEQ ID NO:20-38, b) a polynucieotide comprising a naturally occurring polynucleotide sequence at
least 90% identical to a polynucleotide sequence selected from the group consisting of SEQ 1D
NO:20-38, c) a polynucleotide complementary to the polynuclectide of a), d) a polynucleotide
complementary to the polynucleotide of b), and e) an RNA equivalent of a)-d). In one altemative, the
polynucleotide comprises at least 60 contiguous nucleotides.

Additionally, the invention 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 polynucleotide comprising a polynucleotide sequence selected from the group
consisting of SEQ ID NO:20-38, 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:20-38, c) a polynucleotide complementary to the polynucleotide of a), d) a

polynucleotide compl y to the polynucleotide of b), and €) an RNA equivalent of a)-d). The
method comprises a) hybridizing the sample with a probe comprising 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
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nuclectides.
‘The invention further provides a method for d ing a target polynucleotide in a sample,

said target polynucleotide having a sequence of a polynucleotide selecied from the group consisting
of a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of
SEQ ID NO:20-38, b) a polynucleotide comprising a naturally occurring polynucieotide sequence at
least 90% identical to a polynucleotide sequence selected from: the group consisting of SEQ ID
NO:20-38, ¢) a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide
complementary to the polynucleotide of b), and e) an RNA equivalent of 2)-d). The method
comprises a) amplifying said target polypucleotide 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 effective 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:1-19, 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:1-19, ¢) a biologically active fragment of a polypeptide
having an amino acid sequence selecied from the group consisting of SEQ ID NO:1-19, and d) an
immunogenic fragnent of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NQO:1-19, and a pharmaceutically acceptable excipient. In one emsbodiment, the
composition comprises an amino acid sequence selected from the group consisting of SEQ ID NO:1-
19. The invention additionally provides a method of treating a disease or condition associated with
decreased expression of functional GCREC, comprising administering 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 2 polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-19, 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:1-19, ¢) a biologically active fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-19, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-19. 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 GCREC,
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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
amine acid sequence selected from the group consisting of SEQ ID NO:1-19, 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:1-19, ¢) a biologically active fragment of
a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-19,
and d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-19. 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 con;posiﬁon 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 GCREC, 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:1-19, 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:1-19, ¢) a biologically active fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-19, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ I NO:1-19. The methed 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 idenﬁfying 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
acid sequence selected from the group consisting of SEQ ID NO:1-19, 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 NQO:1-19, ¢} a biologically active fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-19, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-19. The method comprises a) combining the polypeptide with at least
one test compound under conditions permissive for the activity of the polypeptide, b) aésessing the
activity of the polypeptide in the presence of the test compound, and ¢} comparing the activity of the
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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 1D NO:20-38, the method
coniprising &) exposing a sample comprising the target polynucleotide to a compound, and b)
detecting altered 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 polynucleotide sequence selected from the group consisting of SEQ ID N0:20-38, ii) 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:20-38, iii}a
polynucleotide having a sequence complementary to 1), iv) a polynucleotide complementary fo the
polynucleotide of ii), 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 hiological sample, said target polynucleotide selected from the group consisting of i) a
polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ 1D
NQO:20-38, ii) a polynucleotide comprising a naturally occurring polynucleotide sequence at I'east
90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:20-38,
it} 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 1)-v) above; ¢} quantifying the amount of hybridization complex; and d) comparing the amownt of
hybridization complex in the treated biological sample with the amount of hybridization complex in
an unfreated 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.
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Table 2 shows the GenBank identification number and annotation of the nearest GenBank
bomolog for polypeptides of the invention. The probability score for the match between each
polypeptide and its GenBank homolog is also shown,

Table 3 shows structural 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 fragments which wese used to assemble

EP

polynucleotide sequences of the invention, along with sel f of the polynucleotide

sequernces.

Table 5 shows the representative cDNA library for polynucleotides of the invention.

Table 6 provides an appendix which describes the tissues and vectors nsed 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 descriptions, 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 infended to limit the scope of the present invention which
will be limited only by the appended claims.

Tt 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, 2
reference to “a host cell” includes a plurality of such host cells, and a reference to “an antibody” is a
reference to one or more antibodies and equivalents thereof known io those skilled in the art, and so
forth.

Unless defined otherwise, all technical and scientific terms used herein have the same
meanings as cormmonly understood by one of ordinary skill in the art to which this invention belongs.
Although any machines, materials, and methods similar or equivalent to those described herein 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.
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DEFINITIONS

“GCREC” refers to the amino acid sequences of substantially purified GCREC obtained from
any species, particularly a mammalian species, inclueding 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
GCREC. Agonists may include proteins, nucleic acids, carbohydrates, small molecules, or any other
compound or composition which modulates the activity of GCREC either by directly interacting with
GCREC or by acting on components of the biological pathway in which GCREC participates.

An “allelic variant” is an altemétive form of the gepe encoding GCREC. Allelic variants may
result from at least one mutatio;l 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 jts paturally occurring form. Common mutational changes which give rise to

allelic variants are generally ascribed to natural deleti additions, or sut ions of nucleotid

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 GCREC include those sequences with deletions,
insertions, or substitutions of different nacleotides, resulting in a polypeptide the same as GCREC or
a polypeptide with at least one functional characteristic of GCREC. Included within this definition
are polymorphisms which may or may not be readily detectable using a particular oligonucleotide
probe of the polynucleatide encoding GCREC, and improper or unexpected hybridization to allelic
variants, with a locus other than the normal chromosomal locus for the polynucleotide sequence
encoding GCREC. The encoded protein may also be “altered,” and may contain deletions, insertions,
or substitutions of amino acid residues which produce a silent change and result in a functionally
equivalent GCREC. 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 innmunological activity of GCREC is retained. For example,
negatively charged amino acids may include aspartic acid and glutamic 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 glutamine; and serine and threonine.
Amino acids with uncharged side chains having similar hydrophilicity values may include: Jeucine,
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 naturally occurring

protein molecule, “amino acid sequence” and like terms are not meant to limit the amino acid
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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.
Armplification 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 GCREC. Antagonists may include proteins such as antibodies, nucleic acids, carbohydrates, small
molecules, or any other compound or composition which modulates the activity of GCREC either by
directly interacting with GCREC or by acting on compopents of the biological pathway in which
GCREC participates.

The term “antibody” refers to intact immunoglobulin molecules as well as to fragments
thereof, such as Fab, F(ab’),, and Pv fragments, which are capable of binding an epitopic determinant.
Antibodies that bind GCREC polypeptides can be prepared using intact polypeptides or using
fragments containing small peptides of interest as the immunizing antigen. The polypeptide or
oligopeptide used to immunize an animal (e.g., a mouse, a rat, or & rabbit) can be derived from. the
translation of RNA, or synthesized chemically, and can be conjugated to a carrier protein if desired,
Commonly used carriers that are chemically coupled to peptides include bovine serum albumin,
thyroglobulin, and keyhole limpet hernocyanin (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 host animal, numerous regions of the protein may induce the production of antibodies
which bind specifically to antigenic determinants (particular regions or three-dimensional structures
on the protein). An antigenic determinant may compete with the intact antigen (i.e., the immunogen
uvsed to elicit the immune 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); oligenucleotides having medified backbone linkages such as
phosphorathioates, methylphosphonates, or benzylphosphonates; oligonucleotides having modified
sugar groups such as 2'-methoxyethyl sugars or 2-methoxyethoxy sugars; or oligonucleotides having
modified bases such as S-methyl cytosine, 2'-deoxyuracil, or 7-deaza-2-deoxyguanosine. 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
nucleic acid sequence produced by the cell to form duplexes which black either transcription or
translation. The designation “negative” or “minus” can refer to the antisense strand, and the

designation “positive” or “plus” can refer to the sense strand of a reference DNA molecule.
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The term “biologically active” refers to a protein having structural, regulatory, or biochemical
functions of a naturally occurting molecule. Likewise, “immunologically active’ or “immunogenic™
refers to the capability of the natural, recombinant, or synthetic GCREC, 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.
Compositions comprising polynucleotide sequences encoding GCREC or fragments of GCREC may
be employed as hybridization 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 hay be
deployed in an aqueous solution containing salts (.g., NaCl), detergents (e.g., sodium dodecyl
sulfate; SDS), and other components (e.g., Denhardt'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
Biosysiems, Foster City CA) in the 5' and/or the 3' direction, and resequenced, or which has been
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.
‘WI) 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.

OQriginal Residue Conservative Substitution
Ala Gly. Ser
Arg His, Lys
Asn Asp, Gln, His
Asp Asn, Glu
Cys Ala, Ser
Gln Asn, Glu, His
Gl Asp, Gln, His
Gly Ala
14
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His Asn, Arg, Gln, Glu
e Leu, Val
Leu Tle, Val
Lys Arg, Gln, Glu
Met Leu, [le
Phe His, Met, Leu, Trp, Tyr
Ser Cys, Thr
Thr Ser, Val
Trp Phe, Tyr
Tyr His, Phe, Trp
Val Tle, 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 heBcal 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 chemically modified polynucleotide or polypeptide.

‘Che.mical modifications of a polynucleotide can include, for example, replacement of hydrogen by an

alkyl, acyl, hydroxyl, or amino group. A derivative polynucleotide encodes a polypeptide which
retains at least one biological or immunological function of the natural molecule. A derivative
polypeptide is 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 label” 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.

“Bxon shuffling” refers to the recombination of different coding regions (exons). Since an
exon may represent a stictural 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 GCREC or the polynucleotide encoding GCREC which
is identical in sequence 10 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
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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 least 500 contiguous nucleotides or amino
acid residues in length. Fragments may be preferentially selected from certain regions of 2 molecule.
For example, a polypeptide fragment may comprise 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:20-38 comprises 2 region of unique polynucleotide sequence that
specifically identifies SEQ ID NO:20-38, for example, as distinct from any other sequence in the
genome from which the fragment was obtained. A fragment of SEQ ID NO:20-38 is useful, for
example, in hybridization and amplification technologies and in analogous methods that distinguish
SEQ ID NO:20-38 from related polynucleotide sequences. The precise length of a fragment of SEQ
ID NO:20-38 and the region of SEQ ID NO:20-38 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 fragment of SEQ ID NO:1-19 is encaded by a fragment of SEQ ID NO:20-38. A fragment
of SEQ ID NO:1-19 comprises a region of unique amino acid sequence that specifically identifies
SEQ ID NO:1-19. For example, a fragment of SEQ ID NO:1-19 is useful as an immunogenic peptide
for the development of antibodies that specifically recognize SEQ ID NO:1-19. The precise length of
a fragment of SEQ ID NO:1-19 and the region of SEQ ID NO:1-19 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” polynucleotide sequence is one containing at least a translation initiation
codon (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 two 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 cmﬁpaled in order to optimizt, 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

16

JP 2004-516817 A 2004.6.10



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

25

30

35

(114)

WO 02/10387 PCT/US01/23433

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.GC. et al. (1992) CABIOS
8:189-191. For pairwise alignments of polynucleotide sequences, the defanlt 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.

Alternatively, 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, including the NCBI, Bethesda, MD, and on the Internet at
http://www.ncbinlm.nih.gov/BLAST/. The BLAST sofiware 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 “BL.AST 2
Sequences” that is used for direct pairwise comparison of two nucleotide sequences. “BLAST 2
Sequences” can be accessed and used interactively at http://www.ncbi.nlm.nib.gov/gorf/bl2. himl.
The “BLAST 2 Sequences” tool can be used for both blastn and blastp (discussed below). BLAST
programs are 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 match: 1

Penalty for mismatch: -2

Open Gap: 5 and Extension Gap: 2 penalties

Gap x drop-aff: 50

Expect: 10

Werd 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 least 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
describe a length over which percentage identity may be measured.

Nucleic acid sequences that do not show a high degree of identity may nevertheless encode
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similar amino acid sequences due to the degeneracy of the genetic code. It is understood 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 3.12e
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
penalty=3, window=5, and “diagonals saved”=5. 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.

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

Matrix: BLOSUMG62

Open Gap: 11 and Extension Gap: 1 penalties

Gap x drop-off: 50

Expect: 10

Werd 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 least S0, at least 70 or at least
150 contignous residues. 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 describe a length over which percentage identity may be measured.

“Human artificial chromosomes” (HACs) are linear microchromosomes which may contain

DNA sequcrices of about 6 kb to 10 Mb in size and which contain a1l of the elements required for
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chromosome replication, segregation and maintenance.

The term “humanized antibody” refexs 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.e., binding between pairs of nucleic acid strands that are not perfectly matched. Permissive
conditions for annealing of nucleic acid sequences ate routinely determinable by one of ordinary skill
in the art and may be consistent among hybridization experiments, whereas wash conditions may be
varied among experimenis to achieve the desired stringency, and therefore hybridization specificity.
Permissive armealing 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 salmon speim DNA.

Generally, stringency-of hybridization is expressed, in part, with reference fo the temperature

under which the wash step is carried out. Such wash ures are typically selected to be about

5°C to 20°C lower than the thermal melting point (T,,) for the specific sequence at a defined jonic
strength and pH. The T, is the temperature (under defined jonic strength and pH) at which 50% of

the target sequence hybridizes to a perfectly matched probe. An equation for calculating T,, and

conditions for nucleic acid hybridization are well known and can be found in Sambrook, J. 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
nvention include wash conditions of 68°C in the presence of about 0.2 x SSC 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 hybridizéaticu. Such blocking reagents
include, for instance, sheared and denatured salmon sperm DNA at about 100-200 pg/ml. Organic
solvent, such as formamide at a concentration of about 35-50% v/v, may also be used under particular
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 similar role for the nucleotides and their encoded polypeptides.
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The term “hybridization complex™ refers to a complex formed between two nucleic acid
sequences by virtue of the formation of hydrogen bonds between complermentary bases. A
hybridization complex may be formed in solution (e.g., Cyt ar Rot analysis) or formed between one
nucleic acid sequence present in solution 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 or 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 mucleotides, respectively.

“Immune response” can refer to conditions iated with infl ion, trauma, i

disorders, or infectious or genetic disease, etc. These conditions can be characterized by expression
of various factors, e.g., cytokines, chemokines, and other signaling molecules, which may affect
cellular and systemic defense systems.

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

The term “microarray” refers o 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 compound having a unique and defined position on a microarray.

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

The phrases “nucleic acid” and “nucleic acid sequence” refer to a nucleotide, ofigonucleotide,

1 Teatid

P otide, or any fi t thereof. These phrases also refer to DNA or RNA of genomic or

synthetic origin 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
linked 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

corprises an oligonucleotide of at least about 5 nucleotides in length linked to a peptide backbone of
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amino acid residues ending in lysine. The terminal lysine confers solubility to the composition.
PNAs preferentially bind 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 GCREC may involve lipidation, glycosylation,
phosphorylation, 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 milieu of GCREC.

“Probe” refers to nucleic acid sequences encoding GCREC, 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 radicactive isotopes, ligands, chemilumi agents, and enzymes.

“Primers” are short nucleic acids, usnally DNA oligonucleotides, which may be annealed to a target

1

pol; ide by compl y 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 contiguous
nucleotides of a known sequence. In order to enbance specificity, longer probes and primers may also
e employed, such as probes and primers that comprise at least 20, 25, 30, 40, 50, 60, 70, 80, 90, 100,
or 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; Ausabel, F.M. 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 primer pairs
can be derived from a known sequence, for example, by using computer programs intended for that
purpose such 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 eligonucleotides 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
PrimOU primer selection program (available to the public from the Genome Center at University of
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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, iu particular, for the
selection of oligonucleotides for microarrays. (The source code for the latter two 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 nuclejc 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 segments 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 nucleic acid may inchide a nucleic acid sequence operably linked to a promoter
sequence. Such a 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 couid be use to vaceinate a mammal wherein the recombinant nucleic acid is
expressed, inducing a protective ipmnunological response in the mammal.

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

“Reporter molecules™ are chemical or biochemical moieties used for labeling a nucleic acid,
amino acid, or antibedy. Reporter molecules include radionuclides; enzymes; fluorescent,

chemiluminescent, or chromogenic agents; substrates; cofactors; inhibitors; magnetic particles; and
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other moieties known in the art.
An “RNA equivalent,” in reft to a DNA is composed of the same linear

1!

sequence of nucleotides as the reference DNA sequence with the exception that all occurrences of the
nitrogenous base thymine are replaced with uracil, and the sugar backbone is composed of ribose
instead of deoxyribose.

The term “samople” is used in its broadest sense. A sample suspected of containing GCREC,
nucleic acids enco_dj_ng GCREC, or fragments thereof may comprise a bodily fluid; an extract from a
cell, chrotnosorne, organelle, or merbrane 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 inferaction between a
protein or peptide and an agonist, an antibody, an antagonist, a small molecule, or any natural 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 ibe antibody will reduce the amount of labeled A that binds to the antibody.

The term “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 most preferably at Jeast 90% free from other components with which
they are naturally associated.

A “substitution” refers 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 polypeptides are bound.

A “transcript 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 a recipient
cell. Transformation may occur under natural or artificial conditions according to various methods
well known in the att, and may rely on any known method for the insertion of foreign nucleic acid
sequences into a prokaryotic or eukaryotic host cell. The meth_od for transformaﬁor_l 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 shock, lipofection, and particle bombardment. The term
“transformed cells™ includes stably transformed cells in which the inserted DNA is capable of
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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 limited periods of time.
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 nucleic
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
arecombinant virus. The term genetic manipulation does not include classical cross-breeding, or in
vitro fertilization, but rather is directed to the iniroduction of a recombinant DNA molecule. The

ic ¢ isms cc d in d with the present invention include bacteria,

cyanobacteria, fungi, plants and animals. The isolated DNA of the present invention can be
introduced into the host by methods known in the arf, for example infection, transfection,
transformation or transconjugation. Techniques for transferring the DNA of the present invention
into such organisms 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 a 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 ihe particular polypeptide sequence over a certain length of one of
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the polypeptide sequences using blastp with the “BLAST 2 Sequences” tool Version 2.0.9 (May-07-
1999) set at default parameters. Such a pair of polypeptides may show, for example, at least 50%, at
least 60%, at least 70%, at least 80%, 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 of one of the polypeptides.

THE INVENTION

The invention is based on the discovery of new human G-protein coupled receptors
(GCREC), the polynucleotides encoding GCREC, and the use of these compositions for the diagnosis,
treatment, or prevention of cell proliferative, neurological, cardiovascular, gastrointestinal,
antoimmune/inflammatory, and metabolic disorders, and viral infections.

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 Incyie 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 polynuclectide sequence is
denoted by both a polynucleotide sequence identification number (Polynucleotide SEQ ID NO:) and
an Incyte polynucleotide consensus sequence number (Tncyte Polynucleotide ID) as shown.

Table 2 shows sequences with homology to the polypeptides of the invention as identified by
BLAST analysis against the GenBank protein (genpept) database. Columns 1 and 2 show the
polypeptide sequence identification number (Polypeptide SEQ ID NO:) and the corresponding Incyte
polypeptide sequence number (Incyte Polypeptide ID) for polypeptides of the invention. Column 3
shows the GenBank identification number (Genbank ID NO:) of the nearest GenBank homolog.
Column 4 shows the probability score for the match between each polypeptide and its GenBank
homolog. Columm 5 shows the annotation of the GenBank homolog.

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 pol)ipeptide 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 yackaige (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 databases to which the analytical methods were applied.

Together, Tables 2 and 3 summarize the proi)ert'les of each polypeptide of the invention, and
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these properties establish that the claimed polypeptides are G-protein coupled receptors. For
example, SEQ ID NO:1 is 40% identical to Meleagris gallopavo G protein-coupled P2Y mucleotide
receptor (GenBank ID g2707256) as determined by the Basic Local Alignment Search Tool
(BLAST). (See Table 2.) The BLAST probability score is 4.0e-62, which indicates the probability of
obtaining the observed polypeptide sequence alignment by chance. SEQ ID NO:1 also contains a
rthodopsin family 7 transmembrane receptor 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 and BLAST analyses provide further
corroborative evidence that SEQ ID NO:1 is G-protein coupled receptor. SEQ ID NO:2 was analyzed
and annotated in a sitoilar manner. These analyses indicate that SEQ ID NO:2 is a pheromone
receptor (Dulac, C. and R. Axel (1995) Cell 83:195-206).

As a further example, SEQ ID NO:6 is 29% identical to human C-C chemokine receptor type
1 (GenBank ID g179985) as determined by the Basic Local Alignment Search Tool (BLAST). (See
Table 2.) The BLAST probability score is 1.6e-15, which indicates the probability of obtaining the
abserved polypeptide sequence alignment by chance. SEQ ID NO:6 also contains a 7 transmembrane
receptor (hodopsin family) 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 and PROFILESCAN analyses provide further corroborative evidence
that SEQ ID NO:6 is a chemokine receptor.

As a further example, SEQ ID NO:9 is 95% identical to rat calcium-independent alpha-
latrotoxin receptor (GenBank ID g3882981) as determined by the Basic Local Alignment Search Tool
(BLAST). (See Table 2.) The BLAST probability score is 0.0, which indicates the probability of
obtaining the observed polypeptide sequence alignment by chance. SEQ ID NO:9 also contains a 7-
transmembrane recepior (secretin family) domain and a latrophilin/CL-1-like GPS domain, as
determined by searching for statistically significant matches in the hidden Markov model (HMM)-
based PFAM database of conserved protein farnily domains. (See Table 3.) Data from BLIMPS,
MOTIFS, and PROFILESCAN analyses provide further corroborative evidence that SEQ ID NO:9 is
a latrophilin-related G-protein coupled receptor.

As a further example, SEQ ID NO:12 is 84% identical to Mus musculus G-protein coupled
receptor GPR73 (GenBank ID g7248884) as determined by the Basic Local Alignment Search Tool
(BLAST). (See Table 2.) The BLAST probability score is 6.7e-166, which indicates the probability
of obtaining the observed polypeptide sequence alignment by chance. SEQ ID NO:12 also contains a
7 transmembtane receptor (thodopsin family) 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 reveals the presénce of a rhodopsin-like
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GPCR superfamily signature (See Table 3). Additional data from MOTIFS and PROFILESCAN
analyses provide further corroborative evidence that SEQ ID NO:12 is a G-protein coupled receptor.

As a further example, SEQ ID NO:15 is 80% identical to rat serotonin receptor (GenBank ID
£310075) as determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) The
BLAST probability scare is 2.5¢-152, which indicates the probability of cbtaining the observed
polypeptide sequence alignment by chance. SEQ ID NO:15 also contains a thodopsin family receptor
domain as determined by searching for statistically significant matches in the hidden Markoy model
(FIMM)-based PFAM database of conserved protein family domains. (See Table 3.) Data from
BLIMPS, analyses provide further corroborative evidence that SEQ 1D NO:15 is a G-protein coupled
receptor.

As a further example, SEQ ID NO:16 is 71% identical to mouse olfactory receptor E3
(GenBank ID g3983382) as determined by the Basic Local Alignment Search Tool (BLAST). (See
Table 2.) The BLAST probability score is 1.9¢-88, which indicates the probability of obtaining the
observed polypeptide sequence alignment by chance. SEQ ID NO:16 also contains a thodopsin
family 7-transmembrane receptor 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 D NO:16 is an olfactory G-protein coupled receptor,

As a further example, SEQ ID NO:17 is 83% identical to mouse olfactory G-protein coupled
receptor G3 (GenBank ID g3983398) as determined by the Basic Local Alignment Search Tool
(BLAST). (See Table 2.) The BLAST probability score is 5.0e-99, which indicates the probability of
obtaining the observed polypeptide sequence alignment by chance. SEQ ID NO:17 also contains a
rhodopsin family 7-transmembrane receptor 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:17 is an olfactory G-protein coupled receptor. SEQ
ID NO:2-5, SEQ ID NQ:7-8, SEQ ID NO:10-11, SEQ ID NO:13-14, and SEQ ID NO:18-19 were
analyzed and annotated in a similar manner. The algorithms and parameters for the analysis of SEQ
ID NO:1-19 are described in Table 7.

As shown in Table 4, the full length polynucleotide sequences of the present invention were
assembled using cDNA sequences ot coding (exon) sequences derived from genomic DNA, or any
combination of these twe types of sequences. Colurps ! and 2 list the polynucleotide sequence
identification number (Polynucleotide SEQ ID NO:) and the comresponding Incyte polynucleotide
consensus sequence number (Jncyte Polynucleotide ID) for each polynucleotide of the invention.

Colurm 3 shows the length of each polynucleotide sequence in basepairs. Column 4 lists fragments
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of the polynucleotide sequences which are useful, for example, in hiybridization or amplification
technologies that identify SEQ ID NO:20-38 or that distinguish between SEQ ID NO:20-38 and
related polynucleotide sequences. Column 5 shows identification numbess 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. Colunmns 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.

The identification numbers in Column 5 of Table 4 may refer specifically, for example, to
Incyte cDNAs along with their corresponding ¢cDNA libraries. For example, 7075196H1 is the
identification number of an Incyte cDNA sequence, and BRAUTDRO4 is the cDNA library from
which it is derived. Incyte cDNAs for which ¢<DNA libraries are not indicated were derived from
pooled cDNA libraries (e.g., 71906055V1). Alternatively, the identification numbers in coluran 5
may refer to GenBank cDNAs or ESTs (e.g., g900324) which contributed to the assembly of the full
Jength polymucleotide sequences. In addition, the identification numbers in column § may identify
sequences derived from the ENSEMBL. (The Sanger Centre, Cambridge, UK) databasc (.¢., 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”). Alternatively, the identification numbers in column §
may refer to assemblages of both cDNA and Genscan-predicted exons brought together by an “exon
stitching” algorithm. For example, FI._XXXXXX_N, N, YYYYY_N,_N,represents a “stitched”
sequence in which XXXXXX is the identification number of the cluster of sequences to which the
algorithm was applied, and YYYYY is the number of the prediction generated by the algorithun, and
Nj 5., 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 asserblages of
exons brought together by an “exon-stretching” algorithm. For example,
FLXXXXXX_gAAAAA_gBBBBB_1_N is the identification number of a “stretched” sequence, with
X¥XXXX being the Incyte project identification number, gAAAAA being the GenBank identification
number of the human genomic sequence to 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.c., gBBBBB).
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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 examples of programs

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. Genomic 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 ﬁﬁa] consensus polynucleotide sequence, but the relevant
Incyte cDNA identification numbers are not shown.

Table 5 shows the representative cDNA libraries for those full Iength polynucleotide
sequences which were assembled usix‘lg Incyte cDNA sequences. The representative cDNA library is
the Incyte cDNA library 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 GCREC variants. A preferred GCREC variant is one which
has at least about 80%, or alternatively at least about 90%, or even at least about 95% amino acid
sequence identity to the GCREC amino acid sequence, and which contains at least one functional or
structural characteristic of GCREC.

The invention also encompasses polynucleotides which encode GCREC. In a particular

3 1 1

embodiment, the invention encompasses a polys
from the group consisting of SEQ ID NO:20-38, which encodes GCREC. The polynucleotide
sequences of SEQ ID NO:20-38, as presented in the Sequence Listing, embrace the equivalent RNA

q1 comprising a

q

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 GCREC. In

particular, such a variant polynucleotide sequence will have at least about 70%, or alternatively at
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least about 85%, or even at least about 95% polynucleotide sequence identity fo the polynucieotide
sequence encoding GCREC. A particular aspect of the invention encompasses a variant of a
polynucleotide sequence camprising a sequence selected from the group consisting of SEQ ID
NO:20-38 which has at least about 70%, or alternatively at least about 85%, or even at least about
95% polynucleotide sequence identify to a nucleic acid sequence selected from the group consisting
of SEQ ID NO:20-38. Any one of the polynucleotide variants described above can encode an amino
acid sequence which contains at least one functional or structural characteristic of GCREC.

It will be appreciated by those skilled in the art that as a result of the degeneracy of the
genetic code, a multitude of polynucleotide sequences encoding GCREC, some bearing minimal
similarity to the polynucleotide sequences of any known and naturally 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 occwrring GCREC, and all such variations are to be considered
as being specifically disclosed.

Although nucleotide sequences which encode GCREC and its variants are generally capable
of hybridizing to the nucleotide sequence of the naturally occurring GCREC under appropriately
selected conditions of stringency, it may be advantageous to produce nucleotide sequences encoding
GCREC or its derivatives possessing a substantially different codon usage, e.g., inclusion of non-
naturally occurting 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 GCREC and its derivatives without altering the encoded amino acid
sequences include the production of RNA transcripts having more desirable properties, such as a
greater half-life, than transcripts produced from the naturally occurring sequence.

The invention alse encompasses production of DNA. sequences which encode GCREC and
GCREBC 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 into a sequence encoding GCREC or any fragment thereof.

Also encompassed by the invention are polynucleatide sequences that are capable of
hybridizing to the claimed polynucleotide sequences, and, in particular, to those shown in SEQ ID
NO:20-38 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
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“Definitions.”

Methods for DNA sequencing are well known in the art and may be used to practice any of
the embodiments of the mvention. The methods may employ such enzymes as the Klenow fragment
of DNA polymerase I, SEQUENASE (US Biochemical, Cleveland OH), Taq polymerase (Applied
Biosystems), thermostable T7 polymerase (Amersham Pharmacia Biotech, Piscataway NJ), or
3t such as those found in the ELONGASE

1

combinations of pok: and pr

”

ex0

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 (MI 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 Biosystems), the MEGABACE 1000 DNA sequencing system
(Molecular Dynamics, Sunnyvate CA), or other systems known in the art. The resulting sequences
are analyzed using a variety of algorithrns which are well known in the art. (See, e.g., Ausubel, F.M.
(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 GCREC may be extended utilizing a partial nucleotide
sequence and employing various PCR-based methods known in the art to detect upstream 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 dexived from restriction fragments comprising
2 known genomic locus and surrounding sequences. (See, e.g., Trighia, T. et al. (1988) Nucleic Acids
Res. 16:8186.) A third method, capture PCR, involves PCR amplification of DNA fragments
adjacent to known sequences in human and yeast artificial chromosome DNA. (See, e.g., Lagerstrom,
M. et al. (1991) PCR Methads Applic. 1:111-119.) In this method, multiple restriction enzyme
digestions and ligations may be used io insert an engineered double-stranded sequence into a region
of unknown sequence before performing PCR. Other methods which may be used o retrieve
unknown sequences are known in the art. (See, .g., Parker, .. 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 libraries
and is nseful 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
length, to have a GC content of about 50% or more, and to anneal to the template at temperatures of
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about 68°C to 72°C.

‘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 include
sequences containing the 5' regions of genes, are preferable for situations in which an oligo &(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 appropriate
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
ferable for sequencing small DNA fragments
which may be present in limited amounts in a particular saxnple.

controlled. Capillary el

phoresis is especially p

£

Tn another embodiment of the invention, pol; Jeotide seq orf thereof
which encode GCREC may be cloned in recombinant DNA molecules that direct expression of

GCREC, or fragments or functional equivalents thereof, in appropriate host cells. Due to the inherent
degeneracy of the genetic code, other DNA sequences which encodé substantially the same or a
functionally equivalent amino acid sequence may be produced and used to express GCREC.

The nucleotide sequences of the present invention can be engineered using methods generally
known in the art in order to alter GCREC-encoding sequences for a variety of purposes including, but
not imited 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 (Maxygen 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 properiies of GCREC, such as its biological or enzymatic 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

bjected to selection or ing procedures that identify those gene variants with the desired
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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 muitiple naturally occurring genes in a directed and controllable
manner.

In another embodiment, sequences encoding GCREC 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, GCREC itself or a fragment thereof may be synthesized using chemical methods. For
example, peptide synthesis can be performed using 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 ABI43]A peptide synthesizer (Applied Biosystems). Additionally, the
amino acid sequence of GCREC, 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, RM. and F.Z. Regnier (1990) Methods Enzymol. 182:392421.)
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 GCREC, the nucleotide sequences encoding GCREC
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 enbancers,
constitutive and inducible promoters, and 5’ and 3 untranslated regions in the vector and in
polynucleotide sequences encoding GCREC. Such elements may vary in their strength and
specificity. Specific initiation signals may also be used to achieve more efficient translation of
sequences encoding GCREC. Such signals include the ATG initiation codon and adjacent sequences,
e.g. the Kozak sequence. In cases where sequences encoding GCREC and its initiation codon and
upstream regulatory sequences are inserted into the appropriate expression vector, no additional
transcriptional or transfational 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-
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frame ATG initiation codon should be provided by the vector. Exogenous translational elements and
initiation codons may be of various origins, both natural and synthetic. The efficiency of expression
may be enhanced by the inclusion of enhancers appropriate for the particular host cell system used.
(See, e.g., Scharf, D. et al. (1994) Results Probl. Cell Differ. 20:125-162.)

Methods which are well known to those skilled in the art may be used to construct expression
vectors containing sequences encoding GCREC and appropriate transcriptional and translational

control elements. These metbods 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 Harbor Press, Plainview NY, ch. 4, 8, and 16-17; Ausubel, F.M. et
al. (1995) Current Protocols 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 GCREC. These include, but are not limited to, microorganisms such as bacteria
transformed with recombinant bacteriophage, plasmid, or cosmid DNA expression vectors; yeast
iransformed 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., canliflower
mosaic virus, CaMV, or tobacco mosaic viras, TMV) or with bacterial expression vectors (e.g., Ti or
PpBR322 plasmids); or animal cell systems. (See, e.g., Sambrook, supra; Ausubel, supra; Van Heeke,
G. and S.M. Schuster (1989) J. Biol. Chem. 264:5503-5509; Engelhard, EX. et al. (1994) Proc. Natl.
Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-1945; Takamatsu,
N. (1987) EMBO I. 6:307-311; The McGraw Hill Yearbook 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 p]asmids,
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, D.P. et al. (1994) Mol. Immunol. 31(3):219-226; and Verma, L M. and N. Somia (1997)
Nature 389:239-242.) The invention is not litnited by the host cell employed.

In bacterial systens, a number of cloning and expression vectors may be selected depending
upon the use intended for polynucleotide sequences encoding GCREC. For example, routine cloning,
subcloning, and propagation of polymucleotide sequences encoding GCREC can be achieved using a
omltifunctional E. coli vector such as PBLUESCRIPT (Stratagene, La Jolla CA) or PSPORT1

plasmid (Life Technologies). Ligation of sequences encoding GCREC into the vector’s mmltiple

cloning site distupts the lacZ gene, allowing a colorimetric screening procedure for identification of
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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 8. M. Schuster (1989) I. Bial.
Chem. 264:5503-5509.) When large quantities of GCREC are needed, e.g. for the production of
antibodies, vectors which direct high level expression of GCREC 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 GCREC. A number of vectors
containing constitutive or inducible promoters, such as alpha factor, alcobol 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., Ansubel,
1995, supra; Bitter, G.A. et al. (1987) Methods Bpzymol. 153:516-544; and Scorer, C.A. et al. (1994)
Bio/Technology 12:181-184.)

Plant systems may also be used for expression of GCREC. Transcription of sequences
encoding GCREC may be driven by viral promoters, e.g., the 35S and 198 promoters of CaMV used
quence from TMV (Tak ), 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) EMBQ 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

alone or in combination with the omega leader

where an adenovirus is used as an expression vector, sequences encoding GCREC 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 GCREC in host cells. (See, e.g., Logan, J. and T. Shenk (1984) Proc.
Natl. Acad. Sci. USA 81:3655-3659.) In addition, transcription enhancers, such as the Rous sarcoma
virus (RSV) enhancer, may be used to increase expression in mammalian host cells. SV40 or EBV-
based vectors may also be used for high-level protein expression.

Human artificial chromosomes (HACs) may also be employed 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., Harrington, 1.1. et al. (1997) Nat. Genet.
15:345-355.)
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For long term produciion of recombinant proteins in mammalian systems, stable expression
of GCREC in cell lines is preferred. For example, sequences encodiné GCREC can be transformed
into cell lines using expression vectors which may centain viral origins of replication and/or
endogenous expression elements 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 fo 2 days in
enriched media before being switched to selective media. The purpose of the selectable marker is to
confer resistance to a sclective 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 culture 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 ¢k 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 ple, dhfr confers resi to

methoirexate; neo 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. ef al. (1981)
J. Mol. Biol. 150:1-14.) Additional selectable genes have been described, e.g., #pB 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., anthocyanins, green fluorescent proteins
(GFP; Clontech), B glucuronidase and its substrate B-glocuronide, or luciferase and its substrate
Iuciferin may be used. These markers can be used not only to identify transformants, but also to »
quantify the amount of tramsient or stable protein expression attributable to a specific vector systern.
(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 GCREC is inserted within a marker gene sequence, transformed cells containing
sequences encoding GCREC can be identified by the absence of marker gene function. Altematively,
a marker gene can be placed in tandem with a sequence encoding GCREC under the control of a
single promoter. Expression of the marker gene in response io induction or selection usually
indicates expression of the tandem gene as well.

In general, host cells that contain the nucleic acid sequence encoding GCREC and that
express GCREC 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 include membrane, solution, or
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chip based technologies for the detection and/or quantification of nucleic acid or protein sequences.

Tmmunological methods for detecting and measuring the expression of GCREC 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 ufilizing
manoclonal antibodies reactive to two non-interfering epitopes on GCREC 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. Paul 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 NJI.)

A wide variety of labels and conjugation techniques ate 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 GCREC
include oligolabeling, nick translation, end-labeling, or PCR amplification using a labeled nucleotide.
Alternatively, the sequences encoding GCREC, 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 nsed 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 GCREC may be cultured under

conditions suitable for the expression and recovery of the protein from cell culture. The protein

produced by a transformed cell may be i or retained i larly dep on the
and/or the vector used. As will be understood by those of skill in the art, expression vectors
containing polynucleotides which encode GCREC may be designed to contain signal sequences
which direct secretion of GCREC through a prokaryaotic or enkaryotic 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, glycosylation,
phosphorylation, lipidation, 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
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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 another embodiment of the invention, natural, modified, or recombinant nucleic acid
sequences encoding GCREC 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 GCREC protein
containing a heterologous moiety that can be recognized by a commercially available antibody may
facilitate the screening of peptide libraries for inhibitors of GCREC 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),
maliose binding protein (MBP), thioredoxin (Ttx), calmodulin hinding peptide (CBP), 6-His, FLAG,
c-myc, and hemagglutinin (HA). GST, MBP, Trx, CBP, and 6-His enable purification of their
cognate fusion proteins on inmobilized glutathione, maltose, phenylarsine oxide, calmodulin, and
metal-chelate resins, respectively. FLAG, c-myc, and hemagglutinin (HA) enable immunoaffinity
purification of fusion proteins using commercially available monoclonal and polyclonal antibodies
that specifically recognize these epitope tags. A fusion protein may also be engineered to contain a
proteclytic cleavage site located between the GCRBC encoding sequence and the heterologous
protein sequence, so that GCREC 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 GCREC may be achieved
in vitro using the TINT rabbit reticulocyte lysate or wheat germ extract system (Promega). 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.

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

In one embodiment, the compound thus identified is closely related to the natural ligand of
GCREC, e.g., a ligand or fragment thereof, a natural substrate, a structural or functional mimetic, or a
natura] binding partoer. (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 GCREC
binds, or to at least & fragment of the receptor, e.g., the ligand binding site. In either case, the
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compound can be rationally designed using known techniques. In one embodiment, screening for
these compounds involves producing appropriate cells which express GCREC, either as a secreted
protein or on the cell membrane. Preferred cells include cells from mammals, yeast, Drosophila, or
E. coli. Cells expressing GCREC er cell membrane fractions which contain GCREC are then
contacted with a test compound and binding, stimulation, or inhibition of activity of either GCREC or
the compound is analyzed.

An assay may simply test binding of a test compound to the polypeptide, wherein binding is
detected by a fluorophore, radicisotope, enzyme conjugate, or other detectable label. For example,
the assay may comprise the steps of combining at least one test compound with GCREC, either in
solution or affixed to a solid support, and detecting the binding of GCREC 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 o a
solid support.

GCREC of the present invention or fragments thereof may be used to screen for compounds
that modulate the activity of GCREC. Such compounds may include agonists, antagonists, or partial
or inverse agonists. In one embodiment, an assay is performed under conditions permissive for
GCREC activity, wherein GCREC is combined with at least one test compound, ancj the activity of
GCREC in the presence of a test compound is compared with the activity of GCREC in the absence
of the test compound. A change in the activity of GCREC in the presence of the test compound is
indicative of a compound that modulates the activity of GCREC. Alternatively, a test compound is
combined with an in vitro or cell-free system comprising GCREC under conditions suitable for
GCREC activity, and the assay is pecformed. In either of these assays, a test compound which
modulates the activity of GCREC may do 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, polynucleotides encoding GCREC or their mammalian homologs
may be “knocked out” in an animal model systen using homologous recombination in embryonic
stem (ES) cells. Such techniques are well known iu 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 Number
5,767,337.) For example, mouse ES cells, such as the mouse 129/SvJ 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, e.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-
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specific manner (Marth, J.D. (1996) Clin. Tnvest. 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 strain. 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 GCREC may also be manipulated in vitro in ES cells derived from
human blastocysts. Human ES cells have the potential to differentiate into at least eight separate cell
lineages including endoderm, mesoderm, and ectodermal cell types. These cell lineages differentiate
into, for example, neural cells, hematopoietic lineages, and cardiomyocytes (Thomson, J.A. et al.
(1998) Science 282:1145-1147).

Polynucleotides encoding GCREC can also be used to create “knockin” humanized animals
(pigs) or transgenic animals (mice or rats) to model human disease. With knockin technology, a
region of a polynucleotide encoding GCREC is injected into animal ES cells, and the injected
sequence integrates into the animal cell genome. Transformed cells are injected into blastulae, and
the blastulae are implanted as described above. Transgenic progeny or inbred lines are studied and
treated with potential pharmaceutical agents to obtain information on treatment of  human disease.
Alternatively, a mammal inbred to overexpress GCREC, e.g., by secreting GCREC in its milk, may
also serve as a convenient source of that protein (Janne, I. 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 GCREC and G-protein coupled receptors. In addition, the expression of GCREC
is closely associated with brain tissue, fetal brain tissue, colon polyps, diseased colon tissue, colon
tumor tissue, diseased gallbladder tissue, heart tissue, diseased breast tissue, interleukin-5 stimulated
eosinophils, tumor tissve, and reproductive tissues. Therefore, GCREC appears to play a role in cell
proliferative, neurological, cardiovascular, gastrointestinal, autoimmune/inflammatory, and metabolic
disorders, and viral infections. In the treatment of disorders associated with increased GCREC
expression or activity, it is desirable to decrease the expression or activity of GCREC. In the
treatment of disorders associated with decreased GCREC expression or activity, it is desirable to
increase the expression or activity of GCREC.

Therefore, in one embodiment, GCREC or a fragment or derivaiive thereof may be

q

administered to a subject to treat or prevent a disorder iated with d pression or

activity of GCREC. Examples of such disorders include, but are not limited to, a cell proliferative

disorder such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, cirthosis, hepatitis, mixed
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conpective tissue disease (MCTD), myelofibrosis, paroxysmal nocturnal hemoglobinuria,

polycythemia vera, psoriasis, primary thrombocythemia, and cancers including adenocarcinoma,

Teul

lymphoma, mel 13, myeloma, sarcoma, teratocarcinoma, and, in particular, cancers of
the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, colon, gall bladder, ganglia,
gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid, penis, prostate,

salivary glands, skin, spleen, testis, thymus, thyroid, and uterns; a neurological disorder such as

pilepsy, ischemic cerebro lar disease, stroke, cerebral neoplasms, Alzheimer’s disease, Pick’s
disease, Huntington’s disease, dementia, Parkinson’s disease and other extrapyramidal disorders,
amyotrophic lateral sclerosis and other motor neuron disorders, progressive neural muscular atrophy,
retinitis pigmentosa, hereditary ataxias, multiple sclerosis and other demyelinating diseases, bacterial
and viral meningitis, brain abscess, subdural empyema, epidural abscess, suppurative intracranial
thrombophlebitis, myelitis and radiculitis, viral central nervous system disease, prion diseases
including kuru, Creutzfeldt-Jakob disease, and Gerstmann-Stravssler-Scheinker syndrome, fatal

familial insomnia, nutritional and metabolic diseases of the nervous system, neurofibromatosis,

b bell

sclerosis, oretinal hemangioblastomatosis, encephalotrigeminal syndrome, mental
retardation and other developmental disorders of the central nervous system, cerebral palsy,
neuroskeletal disorders, autonomic nervons system disorders, cranial nerve disorders, spinal cord
diseases, muscular dystrophy and other neuromuscular disorders, peripheral nervous system
disorders, dermatomyositis and polymyositis, inherited, metabolic, endocrine, and toxic myopathies,
myasthenia gravis, periodic paralysis, mental disorders including mood, anxiety, and schizophrenic
disorders, seasonal affective disorder (SAD), akathesia, amnesia, catatonia, diabetic neuropathy,
tardive dyskinesia, dystonias, paranoid psychoses, postherpetic neuralgia, Tourette’s disorder,
progressive supranuclear palsy, corticobasal degeneration, and familial frontotenporal dementia; a
cardiovascular disorder such as arteriovenous fistula, atherosclerosis, hypertension, vasculitis,
Raynaud's disease, aneurysms, arterial dissections, varicose veins, thrombophlebitis and
phlebothrombosis, vascular tumors, complications of thrombolysis, balloon angioplasty, vascular
replacement, and coronary artery bypass graft surgery, congestive heart failure, ischemic heart
disease, angina pectoris, myocardial infarction, hypertensive heart disease, degenerative valvular
heart disease, calcific aortic valve stenosis, congenitally bicuspid aortic valve, mitral annular
calcification, mitral valve prolapse, rheumatic fever and rhenmatic heart disease, infective
endocarditis, nonbacterial thrombotic endocarditis, endocarditis of systemic lupus erythematosus,
carcinoid heart disease, cardiomyopathy, myocarditis, pericarditis, neoplastic heart disease,
congenital heart disease, and complications of cardiac transplantation; a gastrointestinal disorder such

as dysphagia, peptic escphagitis, esophageal spasim, esophageal stricture, esophageal carcinoma,

41

JP 2004-516817 A 2004.6.10



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

15

20

30

(139)

WO 02/10387 PCT/US01/23433

dyspepsia, indigestion, gastritis, gastric carcinoma, anorexia, nausea, emesis, gastroparesis, antral or
pyloric edema, abdominal angina, pyrosis, gastroenteritis, intestinal obstruction, infections of the
intestinal tract, peptic ulcer, cholelithiasis, cholecystitis, cholestasis, pancreatitis, pancreatic
carcinoma, biliary tract disease, hepatitis, hyperbilirubinemia, cirrhosis, passive congestion of the
liver, hepatoma, infectious colitis, ulcerative colitis, ulcerative proctitis, Crohn’s disease, Whipple's
disease, Mallory-Weiss syndrome, colonic carcinoma, colonic obstruction, irritable bowel syndrome,
short bowel syndrome, diarrhea, constipation, gastrointestinal hemorrhage, acquired
immunodeficiency syndrome (AIDS) enteropathy, jaundice, hepatic encephalopathy, hepatorenal
syndrome, hepatic steatosis, hemochromatosjs, Wilson’s disease, alpha ;-antitrypsin deficiency,
Reye’s syndrome, primary sclerosing cholangitis, liver infarction, portal vein obstruction and

thrombosis, centrilobular necrosis, peliosis hepatis, hepatic vein thrombosis, veno-occlusive disease,

preeclampsia, eclarpsia, acute fatty liver of p 'y, intrahepatic chol is of pregnancy, and
hepatic tumors including nodular hyperplasias, adenomas, and carcinomas; an
autoimmune/inflaramatory disorder such as acquired immunodeficiency syndrome (AIDS),
Addison’s disease, adult respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis,
anemia, asthma, atherosclerosis, autoimmune hemolytic anemia, autoimumune thyroiditis,
autoimmune polyendocrinopathy-candidiasis-ectadermal dystrophy (APECED), bronchitis,
cholecystitis, contact dermatitis, Crohn's disease, atopic dermatiiis, dermatomyositis, diabetes
mellitus, emphysema, episodic lymphopenia with lymphocytotoxins, erythroblastosis fetalis,
erythema nodosum, atrophic gasiritis, glomerulonephritis, Goodpasture’s syndrome, gout, Graves’
disease, Hashimoto’s thyroiditis, hypereosinophilia, iritable bowel syndrome, multiple sclerosis,
myasthenia gravis, myocardial or pericardial inflammation, osteoarthritis, osteoporosis, pancreatitis,
polymyositis, psoriasis, Reiter’s syndrome, rheumatoid arthritis, scleroderma, SjSgren’s syndrome,
systemic anaphylaxis, systemic lupus erythematosus, systeinic 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; a metabolic disorder such as diabetes, obesity, and osteoporosis; and an infection by a viral
agent classified as adenovirus, arenavirus, bunyavirus, calicivirus, coronavirus, filovirus,
hepadnavirus, berpesvirus, flavivirus, orthomyxovirus, parvovirus, papovavirus, paramyxovirus,
picornavirus, poxvirus, reovirus, retrovirus, thabdovirus, and togavirvs.

In another embodiment, 2 vector capable of expressing GCREC or a fragment or derjvative
thereof may be administered to a subject to treat or prevent a disorder associated with decreased
expression or activity of GCREC including, but not limited to, those described above.

In a furtber embodiment, a composition contprising a substantially purified GCREC in
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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 GCREC including, but not limited to,
thase provided above.

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

In a further embodiment, an antagonist of GCREC may be administered to a subject to treat
or prevent a disorder associated with increased expression or activity of GCREC. Examples of such
disorders include, but are not limited to, those cell proliferative, peurological, cardiovascular,
gastrointestinal, autoimmune/inflammatory, and metabolic disorders, and viral infections described
above. In one aspect, an antibody which specifically binds GCREC may be used directly as an
antagonist or indirectly as a targeting or delivery mechanism for bringing a pharmaceutical agent to
cells or tissues which express GCREC.

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

In other embodiments, any of the proteins, antagonists, antibodies, agonists, complementary
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 one of ordinary skill in the art, according to conventional pharmaceutical principles. The
combipation of therapeutic agents may act synergistically to effect the treatment or prevention of the
various disorders described above. Using this approach, onc may be able to achieve therapeutic
efficacy with lower dosages of each agent, thus reducing the potential for adverse side effects.

An antagonist of GCREC may be produced using methods which are generally known in the
art. In particular, purified GCREC may be used to produce antibodies or to screen libraries of
pharmaceutical agents to identify those which specifically bind GCREC. Antibodies to GCREC 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 GCREC or with any fragment or oligopeptide thereof
which has immunogenic properties. Depending on the host species, various adjuvants may be used to
increase immunological response. Such adjuvants include, but are not limited to, Freund’s, mineral

gels such as aluminum hydroxide, and surface active substances such as lysolecithin, pluronic
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polyols, polyanions, peptides, oil emmlsions, KLH, and dinitrophenol. Among adjuvants used in
humans, BCG (bacilli Calmette-Guerin) and Corynebacterium parvim are especially preferable.
1t is preferred that the oligopeptides, peptides, or fragments used to induce antibodies to

GCREC have an amino acid sequence consisting of at least about 5 amino acids, and generally will

consist of at least about 10 amino acids. It is also ble that these oligopeptides, peptides, or
fragments are identical to a portion of the amino acid sequence of the natural protein. Short stretches
of GCREC amino acids may be fused with those of another protein, such as KLH, and antibodies to
the chimeric molecule may be produced.

Moncclonal antibodies to GCREC may be prepared using any technique which provides for
the production of antibody molecules 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-hybridoma
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.)

In addition, techniques developed for the production of “chimeric antibodies,” such as the
splicing of mouse 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.) Altematively, techniques described for the production of single
chain antibodies may be adapted, using methods known in the att, to produce GCREC-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 vive production in the lymphocyte

population or by screening imounoglobulin 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 GCREC may also be generated.
For example, such fragments include, but are not limited to, F(ab’), fragments produced by pepsin
digestion of the antibody molecule 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

44



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

20

30

35

(142)

WO 02/10387 PCT/US01/23433

polyclonal or monoclonal antibodies with established specificities are well known in the art. Such
inununoassays typically involve the measurement of complex formation between GCREC and its
specific antibody. A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies
reactive to two non-interfering GCREC epitopes is geperally used, but a competitive binding assay
may also be employed (Pound, supra).

Various methods such as Scatchard analysis in conjunction with radioimmunoassay
techniques may be used to assess the affinity of antibodies for GCREC. Affinity is expressed as an
association constant, K,, which is defined as the molar concentration of GCREC-antibody complex
divided by the molar concentrations of free antigen and free antibody under equilibrium conditions.
The K, determined for a preparation of polyclonal antibadies, which are heterogeneous in their
affinities for multiple GCREC epitopes, represents the average affinity, or avidity. of the antibodies
for GCREC. The K, determined for a preparation of monoclonal antibodies, which are monospecific
for a particular GCREC epitope, represents a true measure of affinity. High-affinity antibody
preparations with K, ranging from about 10° to 10 L/mole are preferred for use in immunoassays in

which the GCREC-antibody complex must withstand rigorous manipulations. Low-affinity antibody

+ preparations with X, ranging from about 10° to 107 Limole are preferred for use in

imnmnopurification and similar procedures which ultimately require dissociation of GCREC,
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
Monoclonal Antibodies, Yohn Wiley & Sons, New York NY).

The titer and avidity of polyclonal antibody preparations may be further evaluated to

detesmine the quality and suitability of such preparations for certain do n applications. For

PP

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 GCREC-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 GCREC, or any
fragment or complement thereof, may be used for therapeutic purposes. In one aspect, medifications
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 GCREC. Such technology is well known in the art, and antisense oligonucleatides or larger
fragments can be designed from various locations along the coding or control regions of sequences
encoding GCREC. (Seg, e.g., Agrawal, S., ed. (1996) Antisense Therapeutics, Humana Press Inc.,
Totawa NJ.)
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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 mec include liposome-derived systems, artificial viral envelopes, and other
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 Morris, M.C. et al. (1997) Nucleic Acids Res.
25(14):2730-2736.)

In another embodiment of the invention, polynucleotides encoding GCREC 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, RM. 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 VIII or Factor IX deficiencies (Crystal,
R.G. (1995) Science 270:404-410; Verma, LM. and N. Somia (1997) Nature 389:239-242)), (ii)
express a conditionally lethal gene product (e.g., in the case of cancers which result from unregulated
cell proliferation), or (iii) express a protein which affords protection against intracellular parasites
(e.g., against human retroviruses, such as human immunodeficiency virus (HIV) (Baltimore, D.
(1988) Nature 335:395-396; Paeschla, 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 Paracoccidioides
brasiliensis; and protozoan parasites such as Plasmodium falciparum and Trypanosoma eruzi). In the
case where a genetic deficiency in GCREC expression or regulation causes disease, the expression of
GCREC from an appropriate population of transduced 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
GCREC are treated by constructing mammalian expression vectors encoding GCREC and introducing
these vectors by mechanical means into GCREC-deficient cells. Mechanical transfer technologies for

use with cells in vivo or gx vitro inctude (i) direct DNA microinjection into individual cells, (ii)
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ballistic gold particle delivery, (jii) liposome-mediated transfection, (iv) receptor-mediated gene
transfer, and (v) the use of DNA transposons (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. Biotechmol. 9:445-450).

Bxpression vectors that may be effective for the expression of GCREC 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). GCREC
may be expressed using (i) a constitutively active promoter, (e.g., from cytomegalovirus (CMV),
Rous sarcoma virus (RSV), SV40 virus, thymidine kinase (TK), or p-actin genes), (i) 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) Cuzr. Opin. Biotechnol. 9:451-456), commercially available in the T-REX plasmid
(Invitrogen)); the ecdysone-inducible promoter (available in the plasmids PVGRXR and PIND;
Invitrogen); the FK506/rapanycin inducible promoter; or the RU486/mifepristone inducible promofer
(Rossi, EM.V. and Blan, FLM. supra)), or (iii) a tissue-specific promoter or the native promoter of the
endogenous gene encoding GCREC from a normal individual.

Commercially available liposome transformation kits (e.g., the PERFECT LIPID
TRANSFECTION XIT, available from Invitrogen) allow one with ordinary skill in the art to deliver
polynucleotides 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 (Neumann, E. et al.
(1982) EMBO I. 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 GCREC expression are treated by constructing a retrovirus vector consisting of (i) the
polynucleotide encoding GCREC under the conirol 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 PFBNEQ) 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 line (VPCL) that expresses an envelope gene with a tropism for
receptors on the target cells or a promiscuous envelope protein such as VSVg (Armentano, D. et al.
(1987) 1. Virol. 61:1647-1650; Bender, M.A. et al. (1987) J. Virol. 61:1639-1646; Adam, M.A. and
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A.D. Miller (1988) I. 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 Number 5,910,434 to Rigg (“Method for obtaining
retrovirus packaging cell lines producing high transducing efficiency retroviral supernatant™)
discloses a method 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) J. Virol. 71:7020-
7029; Baver, G. et al. (1997) Bleod 89:2259-2267; Bonyhadi, M.L. (1997) J. Virol. 71:4707-4716;
Ranga, U. et al. (1998) 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 GCREC to cells which have one or more genetic abnornualities with respect
to the expression of GCREC. 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 islets in the pancreas
(Csete, MLE. 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)
Annu. Rev. Nutr. 19:511-544 and Verma, LM. and N. Somia (1997) Nature 18:389:239-242, both
incorporated by reference herein. '

In another alternative, a herpes-based, gene therapy delivery systern is used to deliver
polynucleotides encoding GCREC to target cells which have one or more genetic abnormalities with
respect to the expression of GCREC. The use of herpes simplex virus (HSV)-based vectors may be
especially valvable for introducing GCREC to cells of the ceniral 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-competexnt herpes simplex 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 DeLuca ("Herpes simplex virus strains for gene transfer"), which is
hereby incorporated by reference. U.S. Patent Number 5!804,4i3 teaches the use of recombinant
HSV d92 which consists of 2 genome containing at least one exogenous gene to be transferred to a
cell under the control of the appropriate promoter for putposes including human gene therapy. Also
taught by this patent are the construction and use of recombinant HSV strajns 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 incarporated by reference. The manipulation of cloned
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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 GCREC to target cells. The biology of the prototypic alphavirus,
Semliki Forest Virus (SFV), has been studied extensively and gene transfer vectors have been based
on the SFV genome (Garoff, B. 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 GCREC into the
alpbavirus genome in place of the capsid-coding region results in the production of a large number of
GCREC-coding RNAs and the synthesis of high levels of GCREC in vector transduced cells. While
alphavirus infection is typically associated with cell lysis within a few days, the ability to establish a
pexsistent 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 bost range of alphaviruses will
allow the introduction of GCREC 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 methods of
manipulating infectious cDNA clanes of alphaviruses, performing alphavirus cDNA and RNA
transfections, and performing alphavirus infections, are well known to those with ordinary skill in the
art.

Oligonucleotides 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, L.E. et al. (1994) in Huber, B.E.
and B.I. 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 invelves sequence-specific hybridization of the ribozyme

molecule to complementary target RNA, followed by endonucleolytic cleavage. For example,
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engineered hammerhead motif ribozyme molecules may specifically and efficiently catalyze
endonucleolytic cleavage of sequences encoding GCREC.

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,
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 tcsiing accessibility to hybridization with complcﬁentaw
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 vitro and jn vivo transcription of DNA

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

RNA molecules may be modified to increase intracellular stability and half-life. Possible
modifications include, but are not limited to, the addition of flanking sequences at the 5’ and/or 3
ends of the molecule, or the use of phosphorothiocate 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 invention encompasses a method for screening for a
compound which is effective in altering expression of a polynucleotide encoding GCREC.
Compounds which may be effective in alteting expression of a specific polynucleotide may include,
but are not limited to, oligenucleotides, 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
GCREC expression or activity, a compound which specifically inhibits expression of the
polynucleotide encoding GCREC may be therapeutically useful, and in the treatment of disorders
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associated with decreased GCREC expression or activity, a compound which specifically promotes
expression of the polynucleotide encoding GCREC may be therapeutically uscful.

At Jeast one, and up to a plurality, of test compounds may be scrsenca for effectiveness in
altering expression of a specific polynucleotide. A test compound may be obtained by any method
commonty known in the art, including chemical modification of a compound known to be effective in
altering polynucleotide expression; selection from an existing, commercially-available or proprietary
library of naturally-occunring 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 GCREC is exposed to at least one test compound thus obtained. The sample

may comprise, for example, an intact or per}neabilizcd cell, or an ip vitro cell-free or reconstituted

1

biochemical system. Alterations in the expression of a pol tide encoding GCREC 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 GCREC. The amount of hybridization may be quantified, thus

* forming the basis for a comparison of the expression of the polynucleotide 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 test compound is effective in altering the expression of
the polynuclectide. A. screen for a compound effective in altering expression of a specific
polynucleotide can be carried out, for example, using a Schizosaccharomyees pontbe 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, MLL. et al. (2000) Biochem. Biophys.
Res. Commun. 268:8-13). A particular embodiment of the present invention involves screening a
combinatorial 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 vivo, in vitro, and ex vivo. For ex vivo therapy, vectors xoay 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 polycationic amino polymers may be achieved
using methods which are well known in the art. (See, e.g., Goldman, CX. et al. (1997) Nat.
Biotechnol. 15:462-466.)

Any of the therapeutic methods described above may be applied to any subject in need of
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such therapy, mcluding, for example, mammals such as humans, dogs, cats, cows, horses, rabbits, and
monkeys. 1

An additional embodiment of the invention relates to the administration of a 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 thoronghly discussed in the latest edition of
Remingion’s Pharmaceutical Sciences (Maack Publishing, Easton PA). Such compositions may
consist of GCREC, antibodies to GCREC, and mimetics, agonists, antagonists, or inhibitors of
GCREC.

The compositions utilized in this inventioﬁ may be administered by any number of routes
including, but not limited 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 d in liquid or dry powder form.

These compositions are generally aerosolized immediately prior to inbalation by the patient. In the
case of small molecules (e.g. traditional low molecular weight organic drugs), aeroso] delivery of
fast-acting formulations is well-known in the art. Tn the case of macromolecules (e.g. larger peptides
and proteins), recent developments in the field of pulmonary delivery via the alveolar region of the

Iung have enabled the practical delivery of drugs such as insulin to blood circulation (see, e.g., Patton,

. 1.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 defivery of
macromolecules comprising GCREC or fragments thereof. For example, liposome preparations
containing a cell-impermeable macromolecule may promote cell fusion and iniracellular delivery of
the macromolecule. Altematively, GCREC 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 (Schwarze, S.R. et
al. (1999) Science 285:1569-1572).

For any compound, the therapeutically effective dose can be estimated initially either in cell
culture assays, e.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 determine the appropriate concentration

range and route of administration. Such information can then be used to determine useful doses and
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routes for administration in humans.

A therapeutically effective dose refers to that amount of active ingredient, for example
GCREC or fragments thereof, antibodies of GCREC, and agonists, antagonists or inhibitors of
GCREC, 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 EDs, (the dose therapeutically effective in 50% of the population) or LDs, (the
dose lethal to 50% of the population) statistics. The dose ratio of toxic to therapeutic effects is the
therapeutic index, which can be expressed as the LDs/EDy, ratio. Compositions which exhibit large
therapeutic 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 includeé the EDy, 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 defermined by the practitioner, in light of factors related to the
subject requiring treatment. Dosage and administration are adjusted to provide sufficient Jevels of the
active moiety or to maintain the desired effect. Factors which may be taken into ax:clount 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 sensitivitics, and
response to 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.

Neormal dosage amounts may vary from about 0.1 pg to 100,000 pg, 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 particolar cells,
conditions, locations, etc.

DIAGNOSTICS .

In another embodiment, antibodies which specifically bind GCREC may be used for the
diagnosis of disorders characterized by expression of GCREC, or in assays to monitor patients being
treated with GCREC or agonists, antagonists, or inhibitors of GCREC. Antibodies useful for
diagnostic purposes may be prepared in the same manner as described above for therapeutics.
Diagnostic assays for GCREC include methods which utilize the antibody and a Iabel to detect
GCREC in human body fluids or in extracts of cells or tiss;:es. The antibodies may be used with or
without modification, and may be labeled by covalent or non-covalent attachment of a reporter

molecule. A wide variety of reporter molecules, several of which are described above, are known in
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the art and may be used.

A variety of protocols for measuring GCREC, including ELISAs, RIAs, and FACS, are
known in the art and provide a basis for diagnosing altered or abnormal levels of GCREC expression.
Normal or standard values for GCREC expression are established by combining body fluids or celt
extracts taken from normal mammalian subjects, for example, hu_man subjects, with antibodies to
GCREC under conditions suitable for complex formation. The amount of standard complex
formation may be quantitated by various methods, such as photometric means. Quantities of GCREC
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.

In another embodiment of the invention, the polynucleotides encoding GCREC may be used
for diagnostic purposes. The polymucleotides 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 GCREC may be correlated
with disease. The diagnostic assay may be used to determine absence, presence, and excess
expression of GCREC, and to monitor regulation of GCREC levels during therapeutic intervention.

In one aspect, hybridization with PCR probes which are capable of detecting polynucleotide
sequences, including genomic sequences, encoding GCREC or closely related molecules may be used
to identify nucleic acid sequences which encode GCREC. 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 region, e.g.. a
conserved motif, and the stringency of the hybridization or amplification will determine whether the
probe identifies only naturally occurring sequences encoding GCREC, allelic variants, or related
sequences.

Probes may also be used for the detection of related sequences, and may have at least 50%
sequence identity to any of the GCREC encoding sequences. The hybridization probes of the subject
invention may be DINA or RNA and may be derived from the sequence of SEQ ID NO:20-38 or from.
genomic sequences including promoters, enhancers, and introns of the GCREC gene.

Means for producing specific hybridization probes for DNAs encoding GCREC include the
cloning of polynucleotide sequences encoding GCREC or GCREC derivatives into vectors for the
production of mRNA probes. Such vectors are known in the art, are commercially available, and may
be used to synthesize RNA probes in vitro by means of the addition of the appropriate RNA

polymerases and the appropriate labefed nucleotides. Hybridization probes may be labeled by a

variety of reporter groups, for example, by radionuclides such as 3P 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 GCREC may be used for the diagnosis of disorders
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associated with expression of GCREC. Examples of such disorders include, but are not limited to, a
cell proliferative disorder such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, cirthosis,
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, colon, 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
neurological disorder such as epilepsy, ischemic cerebrovascular disease, stroke, cerebral neoplasms,
Alzheimer’s disease, Pick’s disease, Huntington’s disease, dementia, Parkinson’s disease and other
extrapyramidal disorders, amyotrophic lateral sclerosis and other motor neuron disorders, progressive
neural muscular atrophy, retinitis pigmentosa, hereditary ataxias, multiple sclerosis and other
demyelinating diseases, bacterial and viral meningitis, brain abscess, subdural empyema, epidural
abscess, suppurative intracranial thrombophlebitis, myelitis and radiculitis, viral central nervous
system disease, prion diseases including kuru, Creutzfeldi-Jakob disease, and Gerstmann-

Straussler-Scheinker syndrome, fatal familial insomnia, nutritional and metabolic diseases of the

el PIeRY

retinal b ot si

nervous system, neurofibromatosis, tuberous sclerosis,
encephalotrigeminal syndrome, mental retardation and other developmental disorders of the central
nervous system, cerebral palsy, neuroskeletal disorders, avtonomic nervous system disorders, cranial
perve disorders, spinal cord diseases, muscular dystrophy and other neuromuscular disorders,
peripberal nervous system disorders, dermatomyositis and polymyositis, inherited, metabolic,
endoctine, and toxic myopathics, myasthenia gravis, periodic paralysis, mental disorders including
mood, anxiety, and schizophrenic disorders, seasonal affective disorder (SAD), akathesia, amnesia,
catatonia, diabetic neuropathy, tardive dyskinesia, dystonias, paranoid psychoses, postherpetic
nenralgia, Tourette’s disorder, progressive supranuclear palsy, corticobasal degeneration, and familial
frontotexnporal dementia; a cardiovascular disorder such as arteriovenous fistula, atherosclerosis,
hypertension, vasculitis, Raynaud's disease, aneurysms, arterial dissections, varicose veins,
thrombophlebitis and phlebothrombosis, vascular tumors, complications of thrombolysis, balloon
angioplasty, vascular replacement, and coronary artery bypass graft surgery, congestive heart failure,
ischemic heart disease, angina pectoris, myocardial infarction, hypertensive heart disease,
degenerative valvular heart disease, calcific aortic valve stenosis, congenitally bicuspid aortic valve,
mitral annular calcification, mitral valve prolapse, theumatic fever and rheumatic heart disease,
infective endocarditis, nonbacterial thrombotic endocarditis, endocarditis of systepic lupus

erythematosus, carcinoid heart disease, cardiomyopathy, myocarditis, pericarditis, neoplastic heart
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disease, congenital heart disease, and complications of cardiac transplantation; a gastrointestinal
disorder such as dysphagia, peptic esophagitis, esophageal spasm, esophageal stricture, esophageal
carcinoma, dyspepsia, indigestion, gastritis, gastric carcinoma, anorexia, nausea, emesis,
gastroparesis, antral or pyloric edema, abdominal angina, pyrosis, gasiroenteritis, infestinal
obstruction, infections of the intestinal tract, peptic vlcer, cholelithiasis, cholecystitis, cholestasis,
pancreatitis, pancreatic carcinoma, biliary tract disease, hepatitis, hyperbilirubinemia, cirrhosis,
passive congestion of the Yiver, hepatorna, infections colitis, ulcerative colitis, nicerative proctitis,
Crohm’s disease, Whipple's disease, Mallory-Weiss syndrome, colonic carcinoma, colonic
obstruction, irritable bowel syndrome, short bowel syndrome, diarthea, constipation, gastrointestinal
hemmhagé. acquired immunodeficiency syndrome (AIDS) enteropathy, jaundice, hepatic
encephalopathy, hepatorenal syndrome, hepatic steatosis, hemochromatosis, Wilson's disease, alpha ;-
antitrypsin deficiency, Reye’s syndrome, primary sclerosing cholangitis, liver infarction, portal vein
obstruction and thrombosis, centrilobular necrosis, peliosis hepatis, hepatic vein thrombosis, veno-
acclusive disease, preeclampsia, eclampsia, acute fatty liver of pregnancy, intrahepatic cholestasis of
pregnancy, and hepatic tumors including nodular hyperplasias, adenomas, and carcinomas; an
autoimmune/inflammatory disorder such as acquired immunodeficiency syndrome (AIDS),
Addison’s disease, adult respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis,
anemia, asthma, atherosclerosis, autoimmune hemolytic anemia, autoimmune thyroiditis,
autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED), bronchitis,
cholecystitis, contact dermatitis, Crobn's disease, atopic dermatitis, dermatomyositis, diabetes
mellitus, emphysema, episodic lymphopenia with lymphocytotoxins, erythroblastosis fetalis,
erythema nodosun, atrophic gastritis, glomerulonephritis, Goodpasture’s syndrome, gout, Graves’
disease, Hashimoto’s thyroiditis, hypercosinophilia, irritable bowel syndrome, mmitiple sclerosis,
myasthenia gravis, myocardial or peticardial inflammation, osteoarthritis, osteoporosis, pancreatitis,
polymyositis, psoriasis, Reiter’s syndrome, rheumatoid arthritis, scleroderma, Sjdgren’s syndrome,
systemic anaphylaxis, systemic lupus erythematosus, systemic sclerosis, thrombocytopenic purpura,
nlcerative colitis, uveitis, Wermer syndrome, complications of cancer, hemodialysis, and
extracorporeal circulation, viral, bacterial, fongal, parasitic, protozoal, and helminthic infections, and
trauma; a metabolic disorder such as diabetes, obesity, and osteoporosis; and an infection by a viral
agent classified as adenovirus, arenavirus, bunyavirus, calicivirus, coronaviras, filovirus,
hepadnavirus, herpesvirus, flavivirus, orthomyxovirus, parvovirus, papovavirus, paramyxovirus,
picornavirus, poxvirus, reovirus, reirovirus, rhabdovirus, and togavirus. The polynucleotide
sequences encoding GCREC may be used in Southem or northern analysis, dot blot, or other
membrane-based technologies; in PCR technologies; in dipstick, pin, and multiformat ELISA-like
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assays; and in microarrays utilizing fluids or tissues from patients to detect altered GCREC
expression. Such qualitative orx guantitative methods are well known in the art.

In a particular aspect, the nucleotide sequences encoding GCREC may be useful in assays
that detect the presence of associated disorders, particularly those mentioned above, The nucleotide
sequences encoding GCREC may be labeled by standard methods and added to a fluid or tissve
sample from a patient under conditions suitable for the formation of hybridization complexes. 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 conirol sample then the presence of altered levels of nucleotide sequences encoding GCREC 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 adisorder associated with expression of
GCREC, a normal or standard profile fér expression is established. This may be accomplished by
combining body fluids or cell extracts taken from normal subjects, either animal or buman, with a
sequence, or a fragment thereof, encoding GCREC, under conditions 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 nsed to 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 a period ranging from several
days to months.

‘With respect to cancer, the presence of an abnormal amount of transcript (either 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
GCREC 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
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encoding GCREC, or a fragment of a polynucleotide complementary to the polynucleotide encoding
GCREC, and will be employed under optimized conditions for identification of a specific gene or
condition. Oligomers may also be employed under less stringent conditions for detection or
quantification of closely related DNA or RNA sequences.

In a particular aspect, oligonucleotide primers derived from the polynucleotide sequences
encoding GCREC may be used to detect single nucleotide polymorphisms (SNPs). SNPs are
substitutions, insertions and deletions that are a frequent cause of inherited or acquired genetic
disease in humens. 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 GCREC 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 fiuids, 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 laboratory 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 GCREC include radiolabeling
or biotinylating nucleotides, coamplification of a control nucleic acid, and interpolating results from
standard curves. (See, e.g., Melby, P.C. et al. (1993) J. Iommunol. 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 running the assay in a high-throughput format where the oligomer or polynucleotide of
interest is presented in various dilutions and a spectrophotometric or colorimetric response gives

rapid quantitation.

In further embodi oligonucleotides or longer fi 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 monitor
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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, therapeutic agents which are highly
effective and display the fewest side effects may be selected for a patient based on his/her
pharmacogenomic profile.

In another embodiment, GCREC, fragments of GCREC, or antibodies specific for GCREC
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 to 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, 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

pharmaceuticals, as well as toxicological testing of industrial and lly-occurring envi tal

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 herein). 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
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ot 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 signatores which leads to
prediction of toxicity. (See, for example, Press Release 00-02 from the National Institute of

Envirc 1 Health Sci released February 29, 2000, available at
htip://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 polynucleotides 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 untreated biological sample. Differences in the transcript levels between the two samples
are indicative of a toxic 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. Proteome expression patterns, or profiles,
are 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 spats, 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 densities 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 sequenced using, for exémple, 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 contignous amino acid residues, to the
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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 GCREC to quantify
the levels of GCREC 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 cornpound and detecting the amount of fluorescence 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. There is a poor
correlation between transcript and protein abundances for some proteins in some tissues (Anderson,
N.L. and I. Seilhamer (1997) Electrophoresis 18:533-537), so protecome toxicant signatures 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
sample containing proteins with the test compound. 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 is indicative of a toxic
Tesponse 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 amont 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.
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USA 93:10614-10619; Baldeschweiler et al. (1995) PCT application W095/251116; Shalon, D. et al.
(1995) PCT application W095/35505; Heller, R.A. 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 GCREC 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 i noncoding

q 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 chromosorme, or to artificial chromosome constructions, .g., human artificial
chromosomes (HACs), yeast artificial chromosomes (YACs), bacterial artificial chromosomes
(BACs), bacterial P1 consiructions, or single chromosome cDNA libraries. (See, e.g., Harrington, J.J.
etal. (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
(RELP). (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-Ulrich, et al. (1995) in Meyers, supra, pp. 965-968.) Examples of genetic
moap 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 GCREC 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 using 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 associated markers even if the exact chromosomal locus is not known. This information is

toi igator: ing 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 11q22-23,
any sequences mapping to that area may represent associated or regulatory genes for further
investigation. (See, e.g., Gatti, R.A. et al. (1988) Nature 336:577-580.) The nucleotide sequence of
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the instant invention may also be used to detect differences in the chromosomal location due to
trapslocation, inversion, etc., among normal, carrier, or affected individuals.

In another embodiment of the invention, GCREC, 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 free in solution, affixed to a
solid support, borne on a cell surface, or located intracellularly. The formation of binding complexes
between GCREC 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 W084/03564.) In this method, large numbers of different small test compounds are

.

d on a solid sut The test compounds are reacted with GCREC, or fragments thereof,
and washed. Bound GCREC is then detected by methods well known in the art. Purified GCREC
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 immobilize it on a
solid support.

In another embodiment, one may use competitive drug screening assays in which neutralizing
antibodies capable of binding GCREC specifically compete with a test compound for binding
GCREC. In this manner, antibodies can be used to detect the presence of any peptide which shares
one or more antigenic determinants with GCREC.

In additional embodiments, the nucleotide sequences which encode GCREC may be used in
any molecular biology techniques that have yet to be developed, provided the new techniques 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 preferred
specific 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, in
particular U.S. Ser. Ne. 60/221,478, U.S. Ser. No. 60/223,268, U.S. Ser. No. 60/231,121, U.S. Ser.
No. 60/232,691, U.S. Ser. No. 60/235,146, U.S. Ser. No. 60/227,054, and U.S. Ser. No. 60/232,243,

are hereby expressly incorporated by reference.

EXAMPLES
L Construction of cDNA Libraries
Incyte cDNAs were derived from cDNA libraries described in the LIFESEQ GOLD database
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(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 2
suitable mixture of denaturants, such as TRIZOL (Life Technologies), a monophasic solution of
phenol and guanidine isothiocyanate. The resulting lysates were centrifuged over CsCl cushions or
extracted with chloroform. RNA was precipitated from the lysates with either isopropanol or sodinm
acetate and ethanol, or by otber 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 latex particles (QIAGEN,
Chatsworth CA), or an OLIGOTEX mRNA purification kit (QIAGEN}. 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 (Stratagenc) or SUPERSCRIPT plasmid system (Life Technologies), using the
recommended procedures or similar methods known in the art. (See, e.g., Ausubel, 1997, supra, units
5.1-6.6.) Reverse transcription was initiated using oligo d(T) or random primers. Synthetic
oligonucleotide 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, SEPHARQSE 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), PSPORT] plasmid (Life Technologies), PCDNA2.1 plasmid
(fnvitrogen, Carlsbad CA), PBK-CMV plasmid (Stratagene), or pINCY (Incyte Genomics, Palo Alto
CA), or derivatives thereof. Recombinant plasmids were transformed into competent E. coli cells
including XL1-Blue, XL1 BlueMRF, or SOLR from Stratagene or DH5q, DH10B, or ElectroMAX
DH10B from Life Technologies.

I Isolation of cDNA Clones

Plasmids obtained as described in Example [ were recovered from host cells by in vivo

excision using the UNIZAP vector system (Stratagene) or by cell Lysis. Plasmids were purified using
at Jeast one of the following: 2 Magic or WIZARD Minipreps DNA purification system (Promega); an
AGTC Miniprep purification kit (Bdge Biosystems, Gaithersburg MD); and QIAWELL 8 Plasmid,
QIAWELL 8 Plus Plasmid, QIAWELL 8 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.
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Alternatively, plasmid DNA was amplified from host cell lysates using direct link PCR in a
high-throughput format (Rao, V.B. (1994) Anal. Biochem. 216:1-14). Host cell lysis and thermal
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, Eugene OR) and a FLUOROSKAN II fluorescence
scanner (Labsystems Oy, Helsinki, Finland).

II.  Sequencing and Analysis »

Incyte cDNA recovered in plasmids as described in Example II 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 ‘Resaarch) in conjunction with the HYDRA microdispenser (Robbins Scientific) or the
MICROLAB 2200 (Hamilton) liquid transfer system. cDNA sequencing reactions were prepared
usiug reagents provided by Amersham Pharmacia Biotech or supplied in ABI sequencing kits such as
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
ABI PRISM 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, un‘it 7.7). Some of the cDNA sequences were selected for extension using the techniques
disclosed in Example VI

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 (HMM)-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 Bxamples IV and V) were used to extend 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

65

JP 2004-516817 A 2004.6.10



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

20

25

30

35

(163)

WO 02/10387 PCT/US01/23433

GeneMark, BLAST, and FASTA. The full length polynucleotide sequences were ranslated to derive
the conespoudixig 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 PRAM. Full length
polynucleotide sequences are also analyzed using MACDNASIS PRO software (Hitachi Software
Engineering, South San Francisco CA) and LASERGENE software (DNASTAR). Polynucleotide

55

and polypeptide seq are d 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.

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 colwmn 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
D NO:20-38. Fragments from about 20 to about 4000 nucleotides which are useful in hybridization
and amphification technologies are described in Table 4, column 4,

Iv. Identification and Editing of Coding Sequences from Genomic DNA

Putative G-protein coupled receptors 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
Genscan 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 G-protein coupled receptors, the encoded polypeptides were
analyzed by querying against PFAM models for G-protein coupled receptors. Potential G-protein
coupled receptors were also identified by homology to Tncyte cDNA sequences that had been
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annotated as G-protein coupled receptors. 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 extra 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 length
polynucleotide sequences were obtained by assembling Genscan-predicted coding sequences with
Incyte cDNA sequences and/or public cDNA sequences using the assembly process described in
Example IIl. Aliernatively, full length polynucleotide sequences were derived entirely from edited or
dited G -predicted coding

V. A bly of 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
T were mapped to genomic DNA and parsed into clusters containing related cDNAs and Genscan
exon predictions from one or more genomic sequences.- Each cluster was analyzed using an algorithm
based on graph theory and dynamic programming to integrate cDNA and genomic information,
generating possible splice variants that were subsequently confirmed, edited, or extended o 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 identified, 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 wurelated
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
along their parent sequences to generate the Jongest possible sequence, as well as sequence variants.
Linkages between intervals which proceed along one type of parent sequence (cDNA to cDNA or
genomic sequence to genomic sequence) were given preference over linkages which change parent

type (cDNA to genomic sequence). The resultant stitched were i d and compared

q

by BLAST analysis to the genpept and gbpri public databases. Incorrect exons predicted by Genscan

were corrected by comparison to the top BLAST hit from 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 III were queried against public
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databases such as the GenBank primate, rodent, manumnalian, 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 [V. A chimeric protein was generated by using the resultant high-scoring segment pairs
(HISPs) to map the translated sequences onto the GenBank protein homolog. Insertions or deletions
may occur in the chimeric protein with respect to the original GenBank protein homolog. The
GenBank protein homelog, 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 “streiched” or extended by the addition of homologous genomic sequences. The
resultant stretched sequences were examined to determine whether it contained a complete gene.

VL Chr I Mapping of GCREC Encoding Poly tid

The sequences which were used to assemble SEQ ID NO:20-38 were compared with
sequences from the Incyte LIFESEQ database and public domain databases using BLAST and other
implementations of the Smith-Waterman algorithm. Seq from these datat that hed

SEQ ID NO:20-38 were assembled 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 defermine if any of the clustered sequences
had been previously mapped. Inclusion of a mapped sequence in a cluster resulted in the assignment
of afl sequences of that cluster, including its particular SEQ ID NO:, to 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 (M) is a unit of based on recombination frequencies between
chromosomal markers. On average, 1 <M 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 maps and
other resousces available to the public, such as the NCBI "GeneMap’99" World Wide Web site
(bttp://www.nebi.nim.nih.gov/genemap/), can be 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 technique used to detect the presence of a transcript of a
gene and invalves 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.)
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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. 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
calenlated by assigning a score of +5 for every base that matches in a high-scoring segment pair
(HISP), 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 product score represents a balance between fractional overlap and quality in a
BLAST alignment. For éxample, 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 70 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 GCREC 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 ). Each cDNA
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 structures; endocrine system; exocrine glands; genitalia, female;
genitalia, male; germ cells; hemic and immune system; liver; musculoskeletal system; pesvous
system; pancreas; respiratory system; sense organs; skin; stomatognathic system; 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, newrological, trauma,
cardiovascular, pooled, and other, and the number of libraries in each category is connted and divided

by the total number of libraries across all categories. The resulting percentages reflect the tissue- and
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disease-specific expression of cDNA encoding GCREC. cDNA sequences and cDNA library/tissue
information are found in the LIFESEQ GOLD database (Incyte Genomics, Palo Alto CA).
VIIL Extension of GCREC 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’ extension of the known fragment, and the other primer was
synthesized to initiate 3’ extension of the known fragment. The initial primers were designed using
OLIGO 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 ai 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 buman cDNA libraries were used to extend the sequenc’e. 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,),SO,,
and 2-mercaptoethanol, Taq 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 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 68°C,
2 min; Step S: 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 min; 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 gl PICOGREEN
quantitation reagent (0.25% (v/v) PICOGREEN; Molecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 pl of undiluted PCR product into each well of an opaque flucrimeter plate (Corning Costar,
Acton MA), allowing the DNA to bind to the reagent. The plate was scanned in a Fluoroskan Il
(Labsystems Oy, Helsinki, Finland) to measure the fluorescence of the sample and to quantify the
concentration of DNA. A 5 ul to 10 4 aliquot of the reaction mixfure was analyzed by
electrophoresis on a 1 % agarose gel to determine which reactions were successful in extending the
sequence.

The extended nucleotides were desalted and concentrated, transferred to 384-well plates,
digested with Cvill cholera virus endonuclease (Molecular Biology Research, Madison WI), and
sonicated or sheared prior to religation into pUC 18 vector (Amersham Pharmacia Biotech). For

shotgun sequencing, the digested nucleotides were separated on low concentration (0.6 to 0.8%)
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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 pelymerase (Stratagene) to fill-in restriction site

overhangs, and transfected into competent E. coli cells. Transformed cells were selected on

antibiotic-containing media, and indjvidual 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. Samples 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 Terminator 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 sequences 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:20-38 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 nucleotide
fragments. Oligonucleotides are designed using state-of-the-art software such as OLIGO 4.06
software (National Biosciences) and Jabeled by combining 50 pmol of each oligomer, 250 Ci of
[y-*P] adenosine triphosphate (Amersham Pharmacia Biotech), and T4 polynucleotide kinase
(DuPont NEN, Boston MA). The labeled oligonucleotides 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 ], Bgl IT, 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 (Nytran Plus, Schleicher & Schuell, Durham NH). Hybridization is carried out for 16
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 ate visualized using autoradiography or an alternative imaging means and
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compared.
X. Micrearrays

The linkage or synthesis of array elements upon a microarray can be achieved utilizing
photolithography, piezoelectric printing (ink-jet printing, See, ¢.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 slot 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 vsing 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.)

Full length 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 label 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 detect hybridization at each array element. Alternatively, laser

desorbtion and mass spectrometry may be used for detection of hybridization. The degree of

5

complementarity and the relative at of each polynucleotide which hybridizes to an element

on the microatray may be assessed. In one embodiment, microarray preparation and usage is
described in detail below.
Tissue or Cell Sample Preparation

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 MMLV reverse-transcriptase, 0.05 pg/pl oligo-(dT) primer (21mer), X
first strand buffer, 0.03 omits/ul RNase inhibitor, 500 gM dATP, 500 gM dGTP, 500 uM dTTP, 40
UM dCTP, 40 pM dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Pharmacia Biotech). The reverse
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 transcription
from non-coding yeast genomic DNA. After incubation at 37°C for 2 hr, each reaction sample (one
with Cy3 and another with Cy5 Jabeling) is treated with 2.5 ml 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
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using two successive CHROMA SPIN 30 gel filtration spin columns (CLONTECH Laboratories, Inc.
(CLONTECH), Palo Alto CA) and after combining, both reaction samples are ethanol precipitated
using 1 ml of glycogen (1 mg/ml), 60 ml sodium acetate, and 300 ml of 100% ethanol. The sample is
then dried to completion using a Speed VAC (Savant Instruments fnc., Holbrook NY) and
resuspended in 14 pl 5X SSC/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 eycles of PCR from an initial quantity of 1-2 ng to a final quantity greater than 5
pg. Amplified array elements are then purified nsing SEPHACRYL-400 (Amersham Pharmacia
Biotech).

Purified array elements are immobilized on polymer-coated glass slides. Glass microscope
slides (Corning) are cleaned by ultrasound in 0.1% 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% aminopropy! silane (Sigma) in 95% ethanol. Coated slides are cured ina
110°C aven.

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 pl of the array element DNA, at an average
concentration of 100 ng/pl, 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.

Microarrays are UV-crosslinked using a STRATALINKER UV-crosslinker (Stratagene).
Microarrays are washed at room temperature ofice in 0.2% SDS and three times iu 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 pl of sample mixture consisting of 0.2 pg each of Cy3 and
CyS5 labeled cDNA synthesis products in 5X SSC, 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% bumidity internally by the
addition of 140 pl of 5X SSC in a corner of the chamber. The chamber containing the arrays is
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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 SSC, 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
Tnnova 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 nim for excitation of CyS. The excitation laser light is
focused 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 photornultiplier tube detectors (PMT R1477,

H: 1 Pk ics Systems, Brid, NJ) corresponding to the two fluorophores. Appropriate
filiers positioned between the array and the photomultiplier tubes are used to filter the signals. The
emission maxima of the fluorophores nsed are 565 nm for Cy3 and 650 nm for Cy5. Each array is
typically scanned twice, one scan per fluorophore using the appropriate filters at the laser source,
although the apparatus is capable of recording the spectra from both flucrophores 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 2 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 intensity is mapped using a
linear 20-color transformation to a pseudocolor scale ranging from blue (low signal) to red thigh
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 flnorophores using each fluorophore’s emission spectrum.

A grid is superimposed over the fluorescence signal image such that the signal from each
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spot is centered in each element of the grid. The flnorescence signal within each element is ﬂ}en
integrated to 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 GCREC-encoding sequences, or any parts thereof, are used
to detect, decrease, or inhibit expression of paturally occurting GCREC. Although use of
oligonucleotides comprising from about 15 to 30 base pairs is described, essentially the same
procedure is used with smaller or with larger sequence fragments. Appropriate oligonucleotides are
designed using OLIGO 4.06 software (National Biosciences) and the coding sequence of GCREC.
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 translation, a
complementary oligonucleotide is designed to prevent ribosomal binding to the GCREC-encoding
transcript.

XII.  Expression of GCREC

Expression and purification of GCREC is achieved using bacterial or virus-based expression
systems. For expression of GCREC 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 #rp-lac (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., BLZ1(DE3).
Antibiotic resistant bacteria express GCREC upon induction with isopropyl beta-D-
thiogatactopyranoside (IPTG). Expression of GCREC in eukaryotic cells is achieved by infecting
insect or mammalian cell lines with recombinant Antographica californica nuclear polyhedrosis virus
(ACMNPV), commonly known as baculovirus. The nonessential polyhedrin gene of baculovirus is
replaced with cDNA encoding GCREC by either homelogous recombination or bacterial-mediated
transposition involving transfer plasmid intermediates. Viral infectivity is maintained and the strong
polyhedrin promoter drives high levels of cDNA transcription. Recormbinant 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 Engelhard, EXK.
et al. (1994) Proc. Natl. Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther.
T:1937-1945.)

In most expression systems, GCREC is synthesized as a fosion 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 lysates. GST, a 26-
Kkilodalton enzyme from Schistosoma japonicum, enables the purification of fusion proteins on
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immobilized glutathione under conditions that maintain protein activity and antigenicity {Amersham
Pharmacia Biotech). Following purification, the GST moiety can be proteolytically cleaved from.
GCREC at specifically engineered sites. FLAG, an 8-amino acid peptide, enables immunoaffinity
pusification 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). Methads for protein expression and purification are discussed in Ausubel (1995,
supra, ch. 10 and 16). Purified GCREC obtained by these methods can be used directly in the assays
shown in Examples XVI. XV, and XVIII, where applicable.
XII. Functional Assays

GCREC function is assessed by expressing the sequences encoding GCREC at
physiologically elevated levels in mammalian cell culture systems. cDNA is subcloned into a
manomalian expression vector containing a strong promoter that drives high levels of cDNA
expression. Vectors of choice include PCMV SPORT (Life Technologies) and PCR3.1 (Invitrogen,
Carlsbad CA), both of which contain the cytomégalovirus promoter. 5-10 pg of recombinant vector
are transiently transfected into a huroan cell line, for example, an endothelial or hematopoietic cell
line, using either liposome formulations or electroporation. 1-2 ug of an additional plasmid

containing sequences encoding a marker protein are co-transfected. Expression of a marker protein

N S

- provides a means to distinguish t d cells from nont fected cells and is a reliable predictor

.

of cDNA expression from the recc

Fluorescent Protein (GFP; Clontech), CD64, or a CD64-GFP fusion protein. Flow cytometry (FCM),

vector. Marker proteins of choice include, e.g., Green

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 otber celtular properties. FCM detects
and quantifies the uptake of fluorescent molecules that diagnose events preceding or coincident with
cefl 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 d 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. Methods in
flow cytometry are discnssed in Ormerod, M.G. (1994) Elow Cytometry, Oxford, New York NY.

The influence of GCREC on gene expression can be assessed using highly purified
populations of cells transfected with sequences encoding GCREC and either CD64 or CD64-GFP.
CD64 and CD64-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
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Success NY). mRNA can be purified from the cells using methods well known by those of skill in
the art. Expression of mRNA encoding GCREC and other genes of interest can be analyzed by
northern analysis or microarray techniques.
XIV. Production of GCREC Specific Antibodies

GCREC 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 GCREC 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 the C-terminus or in hydrophilic regions are well
described in the art. (See, e.g., Ausubel, 1995, supra, ch. 11.)

Typically, oligopeptides of about 15 residues in length are synthesized using an ABI431A
peptide synthesizer (Applied Biosystems) using FMOC chernistry and coupled to KLH (Sigma-
Aldrich, St. 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-GCREC activity by, for example, binding the peptide or GCREC to a substrate,
blocking with 1% BSA, reacting with rabbit antisera, washing, and reacting with radio-iodinated goat
anti-rabbit IgG.

XV.  Purification of Naturally Occurring GCREC Using Specific Antibodies

Naturally oceurring or recombinant GCREC is substantially purified by imoumoaffinity
chromatography using antibodies specific for GCREC. An immunoaffinity coluron is constructed by
covalently coupling anti-GCREC antibody to an activated chromatograpbic resin, such as
CNBr-activated SEPHAROSE (Amersham Pharmacia Biotech). After the coupling, the resin is
blocked and washed according to the manufacturer’s instructions.

Media containing GCREC are passed over the immunoaffinity column, and the column is
washed under conditions that allow the preferential absorbance of GCREC (e.g., high ionic strength
buffers in the presence of detergent). The column is eluted under conditions that disrupt
antibody/GCREC 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 GCREC is collected.

XVI. Identification of Molecules Which Interact with GCREC

GCREC, or biologically active fragments thereof, are labeled with "I Bolton-Hunter reagent.
(See, e.g., Bolton A'E. and W.M. Humter (1973) Biochem. J. 133:529-539.) Candidate molecules
previously arrayed in the wells of a multi-well plate are incubated with the labeled GCREC, washed,
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and any wells with labeled GCREC complex are assayed. Data obtained using different
concentrations of GCREC are used to calculate values for the number, affinity, and association of
GCREC with the candidate molecules.

Altematively, molecules interacting with GCREC are analyzed using the yeast two-hybrid
system 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 MATCHMAXER system (Clontech).

GCREC may also be used in the PATHCALLING process (CuraGen 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, X. et al. (2000) U.S.
Patent No. 6,057,101).

XVIL. Demonstration of GCREC Activity

An assay for GCREC activity measures the expression of GCREC on the cell surface. cDNA
encoding GCREC is transfected into an appropriate mammalian cell line. Cell surface proteins are
labeled with biotin as described {de la Fuente, M.A. et al. (1997) Blood 90:2398-2405).

Tmmunoprecipitations are performed using GCREC-specific antibodies, and immunoprecipitated

* samples are analyzed using sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE)
- and immunoblotting techniques. The ratio of labeled immunoprecipitant to unlabeled

immunoprecipitant is proportional to the amount of GCREC expressed on the cell surface.

In the alternative, an assay for GCREC activity is based on a prototypical assay for
ligand/recepior-mediated modulation of cell proliferation. This assay measures the rate of DNA
synthesis in Swiss mouse 3T3 cells. A plasmid containing polynucleotides encoding GCREC is
added to quiescent 3T3 cultured cells using transfection methods well known in the art. The
transiently transfected cells are then incubated in the presence of [PH]thymidine, a radioactive DNA
precursor molecule. Varying amounts of GCREC ligand are then added to the cultured cells.
Incorporation of [*H]thymidine into acid-precipitable DNA. is measured over an appropriate time
interval using a radioisotope counter, and the amount incorporated is directly proportional to the
amommt of newly synthesized DNA. A linear dose-response curve over at least a hundred-fold
GCREC ligand concentration range is indicative of receptor activity. One unit of activity per
milliliter is defined as the concentration of GCREC producing a 50% response level, where 100%
represents maximal incorporation of [*H]thymidine into acid-precipitable DNA (McKay, 1 and 1.

Leigh, eds. (1993) Growth Pactors: A Practical Approach, Oxford University Press, New York NY, p.

73.)
In a further alternative, the assay for GCREC activity is based upon the ability of GPCR

family proteins to modulate G protein-activated second messenger signal transduction pathways (e.g.,

cAMP; Gaudin, P. et al. (1998) J. Biol. Chem. 273:4990-4996). A plasmid encoding full length
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GCREC is transfected into a maramalian cell line (e.g., Chinese hamster ovary (CHO) or human
embryonic kidney (HEK-293) cell lines) using methods well-known in the art. Transfected cells are
grown in 12-well trays in culture medium for 48 hours, then the culture medium is discarded, and the
attached cells are gently washed with PBS. The cells are then incubated in culture medium with or -
without ligand for 30 minutes, thent the medium is removed and cells lysed by treatment with 1 M
perchloric acid. The cAMP levels in the lysate are measured by radioimmunoassay using methods
well-known in the art. Changes in the Jevels of cAMP in the lysate from cells exposed to ligand
compared to thase without ligand are proportional to the amount of GCREC present in the transfected
cells.

To measure changes in inositol phosphate levels, the cells are grown in 24-well plates
containing 1x10° cells/well and incubated with inositol-free media and [*H]myoinositol, 2 pCi/well,
for 48 hr. The culture medium is removed, and the cells washed with buffer containing 10 mM LiCl
followed by addition of ligand. The reaction is stopped by addition of perchloric acid. Inositol
phosphates are extracted and separated on Dowex AG1-X8 (Bio-Rad) anion exchange resin, and the
total labeled inositol phosphates counted by liquid scintillation. Changes in the levels of labeled
inositol phosphate from cells exposed to ligand compared to those without ligand are proportional to
the amount of GCREC present in the transfected cells.

XVIIL Identification of GCREC Ligands

GCREC is expressed in a eukaryotic cell line such as CHO (Chinese Hamster Ovary) or HEK
(Human Embryonic Kidney) 293 which have a good history of GPCR expression and which contain a
wide range of G-proteins allowing for functional coupling of the expressed GCREC to downstream

effectors. The transformed cells are assayed for activation of the expressed receptors in the presence

AT

second such as

of candidate ligands. Activity is measured by changes in intr
cyclic AMP or Ca**. These may be measured directly using standard methods well known in the art,
or by the use of reporter gene assays in which a luminescent protein (e.g. firefly luciferase or green
fluorescent protein) is under the franscriptional control of a promoter responsive to the stimulation of
protein kinase C by the activated receptor (Milligan, G. et al. (1996) Trends Pharmacol. Sci. 17:235-
237). Assay technologies are available for both of these second messenger systems to allow high
throughput readout in multi-well plate format, such as the adenylyl cyclase activation FlashPlate
Assay (NEN Life Sciences Products), or fluorescent Ca® indicators such as Fluo-4 AM (Molecular
Probes) in combination with the FLIPR fluorimetric plate reading system (Molecular Devices). In
cases where the physiologically relevant second messenger pathway is not known, GCREC may be
coexpressed with the G-proteins Gy,s, which have been demonstrated to couple to a wide range of G-
proteins (Offermanns, S. and MLL Simon (1995) J. Biol. Chem. 270:15175-15180), in order to funnel
the signal transduction of the GCREC through a pathway involving phospholipase C and Ca™
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mobilization. Altemnatively, GCREC may be expressed in engineered yeast systems which lack
endogenous GPCRs, thus providing the advantage of a null background for GCREC activation
screening. These yeast systems substitute a human GPCR and Ga protein for the corresponding
components of the endogenous yeast pheromone receptor pathway. Downstream signaling pathways
are alsa modified so that the normal yeast response to the signal is converted to positive growth on
selective media or to reporter gene expression (Broach, I.R. and J. Thorner (1996) Nature 384
(supp.):14-16). The receptors are screened against putative ligands including known GPCR ligands
and other naturally occurring bioactive molecules. Biological extracts from tissues, biological fluids

and cell supernatants are also screened.

Various modifications and variations of the described methods and systems of the invention

. will be apparent to 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 abvious to those skilled in molecular 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:

a) a polypeptide comprising an amino acid sequence selected from the group consisting of
SEQ ID NO:1-19,

b) apolypeptide 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:1-19,

€) a biologically active fragment of a polypeptide having an amino acid sequence sclected
from the group consisting of SEQ ID NO:1-19, and

&) an immunogenic fragment of a polypeptide having an amino acid sequence selected from
the group consisting of SEQ ID NQO:1-19.

2. An isolated polypeptide of claim 1 selected from the group consisting of SEQ ID NO:1- -

3. Anisolated polynucleotide encoding a polypeptide of claim 1.
4. Anisolated polynucleotide encoding a polypeptide of claim 2.

5. An isolated polynucleotide of claim 4 selected from the group consisting of SEQ ID
NO:20-38.

6. A recombinant polynucleotide comprising a promoter sequence operably lnked to a

polynucleotide of claim 3.

7. A cell ransformed with a recombinant polynucleotide of claim 6.

8. A transgenic organism copprising 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 sujtable for expression of the polypeptide, wherein said
cell is transformed with a recombinant polynucleotide, and said recombinant polynucleotide
comptises a promoter sequence operably linked to a polynucleotide encoding the polypeptide of

claim 1, and
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b) recovering the polypeptide so expressed.
10. An jsolated antibody which specifically binds to a polypeptide of claim 1.

11. Anisolated polynucleotide selected from the group consisting of:

a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting
of SEQ ID NO:20-38,

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:20-38,

¢} a polynucleotide complementary to a polynucleotide of a),

d) a polynucleotide complementary to a polynucleotide of b), and

¢) an RNA equivalent of a)-d).

12. Anisolated polymucleotide comprising at least 60 contiguous 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 least 20 contignous nucleotides
comprising a sequence complementary to said target polynucleotide in the sample, and which probe
specifically bybridizes to said target polynueleotide, 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 contignous nucleotides.

15. A method for detecting a target polynucleotide in a sample, said target polynucieotide
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.
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16. A composition comprising a polypeptide of claim 1 and a pharmacentically acceptable

excipient.

17. A composition of claim 16, wherein the polypeptide has an amino acid sequence selected
from the group consisting of SEQ ID NO:1-19.

18. A method for treating a disease or condition associated with decreased expression of
functional GCREC, 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 polypeptide of claim 1 to a compound, and

b) detecting agonist activity in the sample.

20. A composition comprising an agonist compound jdentified by 2 methed of claim 19 and

a pharmaceutically acceptable excipient.

21. A method for treating a disease or condition associated with decreased expression of
functional GCREC, comprising administering to a patient in need of such treatment a composition of

claim 20.

22. Aoethod for screening a compound for effectiveness as an antagonist of a 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 phart icall bl

P P

24. A method for treating a disease or condition associated with overexpression of functional

GCREC, comprising administering to a patient in need of such treatment a composition of claim 23.

25. A method of screening for a compound that specifically binds to the polypeptide of claim
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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
conditjons, and

b) detecting binding of the polypeptide of claim 1 to the test compound, 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 I 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 compound is indicative of a

compound that modulates the activity of the polypeptide of claim 1.

27. A methad 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, under 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 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 avprobe comprising at
least 20 contignous 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;

¢) quantifying the amount of hybridization complex; and

d) comparing the amount of hybridization complex in the treated biological sample with the
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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.

29. A diagnostic test for a condition or disease associated with the expression of GCREC in a
biological sample comprising the steps of: )

a) combining the biological sample with an antibody of claim 10, under coudiﬁons 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 correlates 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,

¢) a Fab fragment,

d) aF(ab’), fragment, or

€) a humanized 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 exﬁression of GCREC
in a subject, comprising administering to said subject an effective amount of the composition of claim
31.

33. A composition of claim 31, wherein the antibody is labeled.

34. A wmethod of diagnosing a condition or disease associated with the expression of GCREC
in a subject, comprising administering to said subject an effective arnount of the composition of claim
33,

35. Amethod of preparing a polyclonal antibody with the specificity of the antibody of claim
10 comprisirg:
a) immunizing an animal with a polypeptide having an amino acid sequence selected from

the group consisting of SEQ ID NO:1-19, or an immunogenic fragment thereof, under conditions to
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elicit an antibody response;

b) isolating antibodies from said animal; and

c) 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:1-19, )

36. Anantibody produced by a method of claim 35.
37. A composition comprising the antibody of claim 36 and a suitable carrier.

33. A method of making a monoclonal antibody with the specificity of the antibody of claim
10 comprising:

2) immunizing an animal with a polypeptide having an amino acid sequence selected from
the group consisting of SEQ ID NO:1-19, 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 monoclonal antibody-
producing hybridoma cells;

d) culturing the hybridoma cells; and

¢) 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:1-19.

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 antibody is produced by screening a recombinant
immunoglobulin library.

43. A method for detecting a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-19 in a sample, comprising the steps of:
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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:1-19 in

the sample.

44,

A method of purifying a polypeptide having an amino acid sequence selected from the

group consisting of SEQ ID NO:1-19 from a sample, the method comprising:

2) 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:1-19.

45.

46.

47.

48.

49.

o

50.

51

P

5

5

54.

55.

@

I3

«

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:1.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:2.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:3.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:4.

A polypeptide of claim 1, comprising the amine acid sequence of SEQ ID NO:5.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:6.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:7.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:8.

A polypeptide of claim 1, comprising the amine acid sequence of SEQ ID NO:9.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:10.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:11.
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NO:20.

NO:21L.

NO:22.

NO:23.

NO:24.

NO:25.

56.

57.

58.

59.

61.

-

62.

63.

65.

66.

67.

68.

ga

69.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:12.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:13.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:14.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:15.

. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 16.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:17.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:18.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:19.

. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID
A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID
A polynucleotide of claim: 11, comprising the polynucleotide sequence of SEQ ID
A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID
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70. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

NO:26.

71

NO:27.

T2

NO:28.

73.

NO:29.

NO:30.

75.

NO:31.

76.

NO:32.

7.
- NO:33.

78.

NO:34.

79.

NO:35.

80.

NO:36.

o0

1

A polynucleotide of claim 11, coroprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 11, comprising the polynucieotide sequence of SEQ ID

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

. A polypucleotide of claim 11, comprising the polynuclectide sequence of SEQ ID

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 11, comprising the polynucieotide sequence of SEQ ID

A polynucleotide of claim 11, comprising the polynuclectide sequence of SEQ ID

A polynucleatide of claim 11, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 11, comprising the polynucieotide sequence of SEQ ID
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(209)

WO 02/10387 PCT/US01/23433

NO:37.

82. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID
NO:38.
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<110> INCYTE GENOMICS, INC.
THORNTON,

PATTERSON,

Michael
Chandra

LAL, Preeti

BURFORD,

Neil

YUE, Henry
GANDHI, Ameena R.

ELLIQOTT,

Vicki §.

RAMKUMAR, Jayalaxmi

BAUGHN,
KALLICK,

Mexriah R.
Deborah A.

WALIA, Narinder K.
HAFALIA, April J.A.
YAQ, Monigue G.

LU, Yan

TRIBOULEY,
POLICKY,
KEARNEY,
GRAUL ,

Catherine M.

Jennifer L.
Liam
Richaxd

WARREN, Bridget

LEE,

DING, Li

Ernestine A.

<120> G~PROTEIN COUPLED RECEPTORS

<130> PI-0176 PCT

<140> To Be assigned

<141> Herewith

<150> 60/221,478; 60/223,268; 60/227,054; 60/231,121;
60/232,691; 60/235,146

151> 2000-~07-27;

2000-09-15; 2000-09-22

<160> 38
<170> PERL Program

<210> 1

<211> 339
<212> PRT
<213> Homo sapiens

<220>

<221> misc_feature
<223> Incyte ID No: 7474806CD1

<400> 1
Met Leu
1

Arg Arg
Lys Val
Ser Glu
Ile Phe
Ser Trp
val Asn

Leu Ile

Ser Ile
Gly Ala
Asp Met
Lys Tyr
Ile Leu
Gly Gln
Leu Met

Ile Thr

Leu Leu Pro Ser Arg Gly Ser Arg Ser Gly Ser
5

(210)

PCT/US01/23433

60/232,243;

2000-08-03; 2000~08-21; 2000-0%-08; 2000-09-13;

Leu Leu Leu Glu Gly Ala Ser Arg Asp Met Glu

Asn Thr Ser Gln Glu Gln Gly Leu Cys Gln Phe

Lys Gln Val Tyxr Leu Ser Leu Ala Tyr Ser Ile
50

Gly Leu Pro Leu Asn Gly Thr Val Leu Trp His

65 70

Thr Lys Arg Trp Ser Cys Ala Thr Thr Tyr Leu

80 85

Val Ala Asp Leu Leu Tyr Val Leu Leu Pro Phe

95 100

Tyr Ser Leu Asp Asp Arg Trp Pro Phe Gly Glu
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Lys

Leu
Ser
val
Ala
Leu
Gln
Leu
Pro

Leu

Pro
Ser

Ile

<210> 2
<211> 335
<212> PRT
<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 2

Met
1
Cys

Lys

Ser
Trp
Lys
Cys

Ile

Thr
ala
Lys
Leu
Gln
Ala
Pro
FPhe
Ile
Ser

Asn

Cys
Tle
TR
Txp
Leu
Met
Phe
Ser
Ile
ala
Leu
Ile

Ser

Glu

Pro
Pro
Asn
Ala
Asp
Phe
Pro
Lys
Cys
Pro

Asn

Lys
Leu
His
Leu
Pro
Ile
Ala
Leu

Lys

Cys
Cys
val
Leu

Ser

Gly
ala
Lys
Asn
Gin
Iie
Asp
Ser
Asn
Asn

Ile

110
Leu
125
Leu
140
Pro
155
Gly
170
Thr
185
Trp
200
Tyr
215
Val
230
Pro
245
Ser
260
Phe
275
Phe
290
Ala
305
Asn
320
Gly
335

Leu

His
Thr
Cys
Sexr
Ala
Asp
Ile

Leu

Lys
val

Sex

FPhe
Cys
Sexr
Thx
Phe
Met
Val
val

Asn

Phe
Ser
Ile
Leu

Arg

7474840CD1

Arg

ala
Thx
Asn
Phe
Lys
val
Glu
VL
Leu
Cys

Ser

Cys
Glu
Leu
Leu
Pro
Met
Sex
Ile
Leu
Leu

Sexr

Leu
Ile
Leu
Thr

Ser

Leu
Cys
Leu
Ile
His
Gln
Tep
Tyr

Asn

Arg
Phe
Phe
His
Phe
Leu
Asn
Ser
Ala

Phe

115
Phe
130
Ser
145
Pro
160
Trp
175
His
190
Ser
205
Thr
220
Tyr
235

250
Leu
265
Ile
280
Asp
295
Arg
310
Phe
325

130
Phe

2/37

Met

Ser

Asn

Leu

Thr

Leu

Val

Ile

His

Leu
Asp
Glu
Ser
Leu
Thr
Val
Arg
Gln
Leu

Ser

Arg
Val
Ala
Ile
Ile
Val
Gly
Arg
Gln
Lys

Phe

Asn

Gln

Val
Tyr
Asn
Gly
Met
Gly
Cys
Ser
Leu
Val

Arg

Ser

Ser

Ser
Val
Asn
Met
Ala
Gln

Phe

Phe
Phe
val
Asn
Gly
Phe

Leu

Gly

Cys

Lys

Ile
Cys
Asp
Glu
Gly
Asn
Lys

Phe

120
Tyxr
135
Leu
150
Arg
165
Leu
180
Asn
195
Asp
210
Leu

225

240
Thr
255
Leu
270
Tyr
285
Met
300
val
315
Ala
330

(211)

PCT/US01/23433
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Ile

Ser

Ile
Ser
Val
Thr
His
Gln
Pro

Cys

Leu
Ser

Ala

<210> 3
<211> 428
<212> PRT
<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 3

Met

1
Gly
Ala
Leu
Ala

Arg

Gln
Arg
Val
ala

phe

ala
Gly
Pro
Thr
val

Leu

Lys

Asn
Ser
His
Leu
Ser
Ser
Glu
Leu
Leu
val

Ser

Arg
Glu
Ala
Leu
Ala
Leu
Ala
Ser
His
Leu
arg
Gly

Cys

Leu
Asn
Phe
Thr
Ile
Gln
Lys
val
Leu
Gly
Asp

Lys

Lys
Pro
Ala
Sexr
Tyr
Ser
Leu
Leu
TP
cys
Cys
Phe
ala

Thr

155
Sex
170
val
185
Leu
200
Leu
215
Ala
230
His
245
Arg
260
Met
275
Txp
290
Asp
305
Lys
320
Leu
335

Glu
5

Ser

20
Ala

35
val

50
Leu

65
YT

80
Axg

95
Pro
110
Leu
125
Leu
140
Ala
155
Ile
170
Met
185
Val

Phe Sexr
Thr Gln
Pro Met
Ser Arg
His Met
Leu His
ala Ala
Cys Trp

Thr Cys

Asn Ile

Tyr
Asn
Lys
Asp
Val
Sex
Gln
val
Asn
Ala

val

7475092CD1

Lys Ala
Thr Pro
Ser Gly
Leu His
Gin Leu
Gln Ser
Thr Thr
Leu Leu
Leu Tyr
Leu Asn
Thr Glu
Met Ala
Leu Val

Phe Val

Lys
Gly
Ala
Ala
TLp
Leu
Leu
Arg
Cys
Leu
Leu
Ser
His

Arg

Asn
Ser
Sex
Val
Ile
Ile
Thr
Asp
Pro
Thr

Asp

Gly
Ala
Leu
Arg
Cys
Phe
Pro

Phe

Asp
Leu
Gly

Ala

160
Ile
175
Leu
130
Phe
205
Phe
220
Leu
235
Ser
250
Ile
265
Leu
280
val
298
val
310
Ile
325

3/37

Phe
Lys
Arg
Ile
Ser
Ser
Leu
Ile
Leu
Leu

Gln

Glu
Gly
Gly
Ala
Leu
Leu
Ala
His
Cys
Glu
Lys
Leu
Pro

Asn

Phe
Gly
Lys
Gly
RArg
Pro
Leu
Sex
Ser
Leu

Asn

Ala

Ser
Ala
Tyr
Cys
Phe
Leu
Leu
val
Ile
Val
Glu

Asp

Thr
Ser
val
Ile
His
Gln
val
Ser
Met
Glu

Met

Pro
Gly
val
Len
Rrg
Leu
Sex
His
Gln
Ile
Leu
Val
Asn

Ser

165
Val
180
Asn
185
Phe
210

225
Glu
240
Ala
255
Ser
270
Ser
285
Gln
300
Gln
315
Gln
330

(212)

PCT/US01/23433
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WO 02/10387

Ile
Lys
Leu
Ser
Asp
Asp
Phe
val
Pro
Phe
Arg
Leu
Thr
Leu

Leu

<210> 4

<211>
<212>
<213>

<220>

<221>
<223>

<400> 4

Met

1
Gly
Ala
Arg
Gly
Asn

Ala

val

Thr
Ala
Asn
Ser
Leu
Gln
Pro
His
Gly
Leu

Gly

Leu
Het
Cys
Sex
Thr
Lys
Gly
Val
Ala
Phe
Leu
Gly
Val
Leu

Tyr

330
PRT
Homo sapiens

Pro
Leuw
Leu
Pro
Leun
Ser
Asn
Gly
Ser
FPhe

Ala

Cys
Sexr
Gln
Arg
Leu
Ala
Met
Leu

Gly

Gly
Trp
Thr
Phe

Val

BAsn
Gly
Leu
Pro
Thr
Arg
Phe
Glu
Ile
ala

Asn

200
Ala
215
Ser
230

245
Ala
260
Glu
275
His
290
Val
305
Phe
320
Met
335
Asn
350
Ser
365
YT
380
Pro
395
Thr
410
Thx
425

nisc_feature
Incyte ID No:

Sexr
5

Ile Sexr
Ala Asn
val val
Cys Tyr
Ser Pro
Val Glu
Leu Phe
Phe Arg
Ile Asn
Pro Arg
Ser Arg
Gly Thr
His Leu
Cys Ser

Pro Gln

Leu
Val
Val
Asn
Phe
Asp
Leu
ala
Ser
Arg
Glu
Met
Asn
Asn

Asn

7341260CD1

Thr Gly
Ser Leu
Ala Leu
Gly Cys
Leu Ala
Gly Tyr
Phe Leu

Tyr Met

Leuw Pro

Ser Ser

Glu
ala
Gly

Phe

Trp
Sexr
Ala
Leu
Ala

Gln

Val
Tyr
Gly

Asn
Ile
Trp
Gln
His
Tyr
Gly
Thr
Gly

Leu

Val
Leu
Ile
Phe
Pro
Sex
Leu
val
Leu
Leu

ala

205
Cys

-220

Leu
235
Sex
250
val
265
Tyr
280
Ser
295
Glu
310
Arg
325
Ser
340
Asp
355
Sex
370
Gly
385
Pro
400
Asp
415

Ile

4/37

Tyx

Ile
Ser
val
Val
Trp
Glu
Val
Asn
Ser
Asp
Pro
Gly
Thr

Asn

Pro
Leu
AsSp
Leu
Fro
Leu
Asn
Pro
Trp
Asn

Fro

Cys

Ile
Thr
Asp
Glu
Pro
Gln
Ser
Asp
Asn
Ser
Asp

Asn

Ile

Ile

Arg

Leu
Gly
val
Leu
Leu
ala
Hig

Ala

Lys

Leu

Ile

TYyr
Ala
Asn
Arg
Asp
Ser
Ser
Thr

His

Pro
Ile
Axg
Leu
Leu
Tyr
Leu

Gln

Trp

Pro

210
Ile
225
Met
240
Leu
255
Sex
270
Leu
285
Ile
300
Trp
315
Leu
330
Ala
345
Leu
380
Gln
375
Ser
390
Ala
405
His
420

(213)

PCT/US01/23433
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Deu

TYYX
Ala
Gln
Ser
Ala
Ala
Leu
Ser
TYT
Leu

Ty

<210> 5

<211>
<212>
<213>

<220>

<221>
<223>

<400> §

Met
1
Ala

Leu

Asn
Ala
Leu
Pro
Leu

Gln

Lys
Val
Ser
val
val
Tyr

Cys

Leu
Phe
Asp
Ala
Gly
Thr
Gly

Ala

Tzp

His

676
PRT
Homo sapiens

Lys
Phe
Leu
Ala
Leu
Asp
Asn
Ala
Ser
Cys
Glo
Leu
Leu

val

Glu
Leu
Ile
Leu
Ala

Leu

ala
ala
Gly

Pro

Asn
Ser

Phe

Leu
Ser
Arg
Pro
Cys
Ser
Met
Pro
Asn

Asp

155
Val
170
Ser
185
Cys
200
Ala
215
Met
230
Leu
245
Gly
260
Ala
275
Pro
290
Arg
305
Ser
320

nisc_feature
Incyte ID No:

Asn
5
Glu
20
His
35
Leu
50
Pro
65
Glu
a0
Gln
95
Pro
110
Phe
125
Gly
140
Leu
155
Arg
170
Asp
185
Arg
200

Gly
arg
Leu
Ala
Leu
Ser
Leu
Pro
Arg
Ser

Gln

Leu
val
Glu
Leu
Phe
Val
Leu
Val
Ala
Arg

Sexr

7473811CD1

Lys

Val

Pro
Gly
Leu
val
Glu
Asp
Gln
Lys
Ile
val
Asp
Thr
Leu

Leu

Ser
Ile
Thr
Cys
Phe
Ile
His
Met
val
Trp
Asn
Ala
Asn

Asp

Leu

arg

Gly
Leu
Sexr
Ala
Ala
Asp

Ser

Sexr
Gly
Cys
His
Ile
Lys
Phe
Ala
Tyx
Asn
Gly
Pro
Lys

Glu

160
Leu
175
Ala
190
Ala
205
Trp
220
Leu
235
Ala
250
Leu
265
Met
280
ala
295
Sex
310
val
325

205

537

Cys
Tyr

Leu

Thr
Lys

Sexr

Ala

Ala

Gln
Trp
Glu
Ser
Leu
Arg
Gly

Leu

Ala
Ala
Lys

Leu

Ser
Thr
Thr
Asp
Pro
Thr
Trp
Asn

Arg

Val
His
Arg
Ala
Gly
Gln
Leu
Gly
Cys
Pro

Asp

Asn
His
Ile
Ile
Val
Asn
Ile
Cys
Val
Ile
Arg
Gly

Ser

Gly
Arg
Asp
Arg

Pro

Gly
Asp
Leu
Ser

Deuw

Arg

AYg

His
Phe
Ile
Leu
Leu
Val
Arg
Ser
Ala
Arg

Val

165
Rla
180
Gln
195
Glu
210

225
Tyr
240
Pro
255
Ser
270
Gln
285
Gln
300
Ile
315
Asn
330

135
His
150
Pro
165
Ser
180
Leu
195

210

(214)

PCT/US01/23433
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Lys
Ala
Asn
Glu
aAla
Glu
Thr

Gln

Leu
Val

Thr

Cys
Pro
Ala
Arg
Gly
Lys
Gln
Asn
Tyr
Cys
Ala
Ala
Gly
Lys
Met
Thr
Gly
Ala
Ala
Pro
Glu
Arg
Phe
Pro
Asp
Ser
Ser
Ala
Leu
Ser

Pro

Ser
Leu
Ala
Glu
Gly
Sex
Asp
Asn
Glu
Ser
Pro
Leu
Pro
Glu
Gly
Leun
Gly
Ser
Pro
Lys
Val
Pro
Thr
val
Asp
Gly
Thr
Cys
Ile
Phe

Gly

Glu
arg
Leu
Glu
Glu
Asn
Glu
Cys
FPhe
Pro
ys
Cys
Thx
Glu
Asp
Ala
Glu
Leu
Leu
Lys
Pro
Leu
Leu
Sex
His
Ser
Pro
Ile
Asp
Lys

Thr

Ser
215
Glu
230
Val
245
Gly
260
Gln
275
Gln
2920
PXoO
305
Met
320
Phe
335
Phe
350
Leu
365
Gly
380
Ala
395
Val
410
Glu
425
Asn
440
Glu
455
TYL
470
Trp
485
Pro
500
Gln
515
Glu
530
Tyr
545
Ile
560
Arg
575
Phe
590
Sexr
605
Thx
620
Sexr
635
Axg
650
Met
665

cly

hsp
Arg
Ala

Thr
Glu
Pro
Glu
Asp
val
Glu

Asn

Glu
Leu
His
Asp
Val
Glu
Tyx
Glu
Met
Gly

Leu

Ser
Arg
val
Lys
Gln

Met

Ser
Leu

His

Asp
Pro
Glu
Ala
Leu
ala

Glu

Phe

Lys
Ser
Cys
Gly
Val
Asp
Glu
Val
Glu
Gly
Gly
Arg
Gln
Arg
Ser
Tyr
Arg
Arg
val
Pro
Pro
Ala

Ala

Glu
Lys
ala
Cys
Gly
ala
Ser

val

Val
Ala
Pro
Val
Asp
Glu
Het
Glu
Glu
Gln
Gln
Glu
aAla
Phe
Trp
Lys
2asn
BAsp
Ile
Asp
Leu

Ccys

Asp
220
Asp
235
Ser
250
Gly
265
Glu
280
Ala
295
Cys
310
Thr
325
Thr
340
Lys
355
Glu
370
Leu
385
val
400
Met
415
Glu
430
Gly
445
Glu
460
Glu
475
Lys
430
val
505
Arg
520
Leu
535
Ser
550
Glu
565
Glu
580
His
595
Ile
610
Thr
625
Lys
640
Met
655
His
670

6/37

Tyr

Ile
Gly
Glu
Glu
Pro
Leu
Ile
Leu
Phe

Leu

Asp
Pro
Ala
Glu
Gly
val
Arg
Ser
Gln
val
Ala
Glu
Glu
His
Pro
Pxro
Ser

Lys

Ser

val
Ser
Glu
Arg
Asp
Glu
Val
Thr
Cys
Glu
Pro
Gly
Lys
Asn
Phe
Leu
Asp
His
Gln
Pro
val
Lys
Gly
Gly
Leu
Ser
Pro
Ser
Lys
Lys

Thr

Leu
val
Glu
Thr
His
Asp
Leu
Gly
2axg
Ser
Val
Val
Glu
Pro
Val
Pro
Asp
Lys
Lys
Leu
Thr
Pro
Glo
Ser
Ser
Ser
Phe
Ero
Lys
Met

Leu

Arg
225
Gly
240
Glu
255
Gly
270
Glu
285
arg
300
Phe
315
Ser
330
Glu
345
Glu
360
Val
375
2la
390
Glu
405
Tvr
420
Asp
435
Gly
450

465
Gly
480
Leu
495
Ala
510
Glu
525
Arg
540
Glu
555
Gly
570
val
585
Gly
600
Asp
615
Ser
630
Lys
645
Glu
660
Gly
675

(215)

PCT/US01/23433
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<210> 6

<211>
<212>
<213>

<220>

<221>
<223>

<400> 6

Met
1
Trp

Val

Glu
Trp
Tyx
Thr
Ser
Leu
Leu
Léu
Leu
His
Val
Pro
val
Ser
Arg
Thr
Ala
Ile
Met
Phe
Ala
His
Ser
Lys

Glu

372
PRT
Homo sapiens

His
Ser
Ty
Vval
Tyr
Phe
Asn
Glu
Thr
Thr
Tyr
Asn
Leu
Ile
Lys
Ala
Pro
Gln
Leu
Ile
Fhe
Asn
His
Pro

Asp

Thr
Pro
Ser
Ile
Asn
Phe
Met
Phe
Ile
Val
Ile
Ile
Ile
Phe
Sexr
Ile
Arg
Asn

Al

»

Ser
Phe
Phe
Cys
Ile

Ala

misc_feature
Incyte ID No: 7474767CD1

His

5
Gly
20
Leu
35
Tle
50
Tyr
65
Ile
80
Gln
95
Ser
110
Asp
125
Ser
140
Thx
155
Trp
170
Trp
185
Phe
200
Rsn
215
Leu
230
Ile
245
Arg
260
Leu
275
Lys
290
Lys
305
Ser
320
Ile
335
Lys
350
Ile
365

Ala
Ser
Leu
Leu
Leu
val
Met

Ser

Phe

Phe

Trp

Ser

Gly

His
Ala
Leu
Ser
Leu
Phe
Pro
Ile
Tyr
Pro
Phe
Glu
His
Leu
Arg
Thr
Met
Leu
Asn
Phe
Gln
Thx
Met
Arg

Ala

Leu
Cys
Cys
Gln
Ala
Val
Gln
His
Ile
Ala
Leu
Asp
Cys
Asn
Leu
Ile
Ile

val

Arg
Lys
Ser
Leu
Asn

Cys

Ala
Gly
Leu
Leu
Leun
Asp
Val
Thr

Ala

Thr
Tyxr
Phe
Sex
Axg
Thr
Leu
His
ala
Thr
Gln
Sexr
Val
Asp

Val

190

Ile

205
Gly
220
Ser
235
Tyr
250
Ile
265
Ile
280
Met
295
Pro
310
Pro
325

340
Ser
355
Ile
370

737

Ser
FPhe
Pro
Arg
Ala
Leu
Lys
Tzp
His
Lys
Pro
Thr
Tyr
val
Ser
Phe
Leu
Ser
rhe
ala

Gln

Tyr
Ser

Leu

Sexr
val
Ala

Arg

Glu
Ile
Ile
Pro

Val

Ala
Tyx
Asp
Phe
Ala
Phe
Ser
Asp

Ser

Leu
Pro
Asn
Gln
Ile
Asp

Ile

Leu
Ile
Tyr
Val
Val
Lys
Gly

Thr

Ile
Leu
Thr
Tyxr
Pro
Lys

Tyr

150

165
His
180
Pro
195
Leu
210
Lys
225
Leu
240
Ala
255
Ala
270
TYr
285
Leu
300
Thr
315
2la
330
Asn
345
Gln
360

(216)

PCT/US01/23433
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<210> 7
<211> 271
<212> PRT
<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 7
Asn Lys Asn Asn
5

Met

1
Ala
Leu
Lys

Ile

Asn

Lys

Ala
Leu
Pro
Leu
Gin
Tyr
Ser
Ala
Sex
Leu
Gln
Tyr
Phe
Ala
Tyx
Asn

Gly

<210> 8
<211> 611
<212> PRT
<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 8
Met Gln Gly Pro Leu
1 5

Phe
Leu
ala
Leu
Asp
Arg
Ile
Val
val
Pro
Ser
Met
His
Thr
val
Ser

Tyr

Sexr
Phe
2Asp
Leu
Ser
Leu
Leu
Phe
Phe
Ile
Cys
val
Ser
Gln
Leu
Asp

ala

215
Asp
230
Pro
245

260

Leu Phe Gly Ala Val
20

7475815CDL

Lys Pro Ser Ser

val

Leu

Asn

Ile

Gly
Leu
Val
Glu
Asp
Gly
Ile
Ser
Ser
Leu
Gly
Deu
Leu
Leu

val

Ile
Thr
Cys
Phe

His
Ile
Ala
Ile
Sex
Ser
Leu
val
His

Pro

60263275CD1

Gly
Cys
His
Ile
Lys
Ser
Cys
Ile
Ser
Ser
aly
Arg
Pro
Leu
Ala
Arg

Ser

130
Asp
145
Asn
160
Ser
175
Arg
1920
Lys
205
val
220
Sexr
235
Val
250
val
265

Leu Leun Pro Gly Leu
10

Thr Gln Lys Thr Lys
25

8/37

Ala
Ala
Lys
Leu
Asp
Ser
Thyr
Arg
His
Phe
Leu
Pro
Arg
Pro
Cys
Ser
Met

val

Ile
Asn
His
Ile
Ile
val
Thr
Ser
Val
Leu
Thr
Pro
Gln
Pro
Phe
Gly
Leu

Sex

Ala
Arg
His

Phe

Ile Tyxr

cys
Ser
ala
val
Phe
ser
Sex
Glu
Val
Leu

Val

135
Ser
150
val
165
Sexr
180
Gln
195
Lys
210
ile
225
val
240
Asp
255
Glu
270

Cys Phe Leu Leu Ser
15

Asn Ile Asn Glu Cys

30
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Thr Pro

Asn Val
Leu His

Cys Gln

Leu Gln

Thr Leu
Thr Thr
Leu Lys
val Ala
Arg Lys
Arg Cvs
Ile Ala
Thr Phe
Ser Gln
Leu Ser
Pro Ser
Gln Gly
Asn Lys
Ala Val
Thr Val
Leu Leu
Thr Ser
Ala His
Val Leu
Ala Ala
Thr ala

Leu Met

Thr Ala
Ser Phe
Leu Phe

Leu Asn

Pro
Glu
Ser
Asp
Lys
Trp
Ile
Asp
ile
Thr
Sexr
Phe
Phe
val

ys

Ser
Ser
Leu
Ile
ala
Thr
Leu
Cys
FPhe
Arg
Lys
val
Asp
Leu
Ile

Sex

Tyxr
Gly
Gly
Thr
Ile
Arg
Leu
Pro
Glu
Phe
ASp
Ile
Glu
val
Ser
Lys
Gln
His
Met
Thx
Ala
Ser
Leu
Ser
Thr
Asn
Trp

Ala

Gly
Leu

Glu

185
Ser
200
Glu
215
Ser
230
Val
245
Lys
260
Trp
275
Thi
290
ala
305

TyL
320
Leu
335
Leu
350
Phe
365
Ile
380
Trp
395
Leu
410
Ile
425
Ile
440
Cys
455
Pxro
470
val
485
Val

val

Phe

Met
Thr

Met

Trp

val

Ser

Tyr
Gln
Ser
Lys
Gly
Val
Lys
Ala
Asn

Gln

Asp
Ala
Leu
Phe
Arg
Cys
Thr
Gly
Phe
Leu
val
ala
Leu
val
Phe
ala
Leu
Cys

Trp

Cys
Cys
Phe
Lys

Phe

Glu
Val
Ile

val

Ser
Lys
Ile
Thr
Cys
Asp
Asn
Sex
Leu
Leun
Gln
Gly
Gly
Leu
Val
Pro
ala
His
Ala
Ile

Ile

Glu
Gln
Sexr
Leu
Thr
Gln
Asp
Leu
Lys
Gly
Phe
Val
Gly
Cys
Gln
Ser
Leu
Leu
Ile
Ala
Glu
Asn
Val
Sex
Leu
Ile
Leu

Gln

205
Asp
220
Pro
235
Gln
250
Tyr
265
Cys
280
Ser
295
Glu
310
val
325
Cyvs
340
Ser
355
Asp
370
Leu
385
Gly
400
Tyr
415
Gly
430
Trp
445
Asp
a60
Phe
475
Lys
450
Asn

9/37

Ala
Pro
Asn

Gly

Ser
Leu

Gin

Sex
Gly
Ile
val
Arg
Val

Lys

Leu
Asp
Leu
Ala
Cys
Thr
Tyr
His
Ser
Gly
His
Gly
Ala

Lys

val
Gly
Glu
Arg
Thi
Ser
Glu
Asn
Sex
Met
Pro

Ile

Asn
Lys
Ser
Ile
Ser
Pxro
Leu
Ile
Leu
Glu
Leu
Leu
Ile
Val
Leu
Phe
Asn
Leu

Met

Cys
Tyr
Asn
Lys
Asn
Thr
Thr
Asp
Glu
Asp
Ser
Asn
Leu
val
Met
Thx
His
Ser
val
Cys
Gln
Fhe
Pxro
Tyr
Phe
Asn
Pro
Tyr
Met
Leu
Sexr

Leu

210
Asn
225
Ser
240

255
Gly
270
val
285
Fhe
300
Leu
315
Leu
330
Asn
345
Leu
360

375
Leu
390
Leu
405
Arg
420
Ala
435
Gly
450
Trp
465
Val
480
Ser
495
ala
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Phe Lys
Leu Gly
Leu Fhe
Val Tyr
Trp Fhe
Thr Leu

Asp Val

<210> 9

Ala
Leu
Thr
Cys
Arg
Ser

Phe

<211> 1469
<212> PRT
<213> Homo sapiens

<220>

Thr

Leu

Ile

Leu

Glu

Sexr

Pro

500
Ala
515
Gln
530
Ile
545
Leu
560
Ile
575
Lys
590
Gly
605

<221> misc_feature
<223> Incyte ID No:

<400> 9

Met Trp Pro Ser
1

Ile Ile
Arg Arg
Pro Gly
Thx Asp
Ile Arg
Cys Asn
Phe Pro
Tyr Glu
Pro Gly
Sex Asp
Ser asp
Thr Leu
Pro Thr
Phe val
Arg Asn
Glu Ala
Aryg Trp

Gly Leu

His
Glu
Thr
Asp
Cys
Asn
Asp
Cys
Leu
His
Lys
Thr
Thr
Val
Ile
Ile
Gly

Trp

Ala
Leu
Asp

Lys

Pro
Vval
Leu
Gln
Ile
Glu
Thr
Tyx
val
Ile
Gly

Val

Gin

FPhe

140
Sexr
155

170
TYyx
185
yT
200
Asp
215
Lys
230
Ala
245

260
Ile

Gln

Val

Leu
Gly
Ser
Gln
Lys
Gly

val

Phe
Pro
Leu
Gln
Ser
Pro

Lys

60203310CD1

Leu

Cys

Ile

Cys

Gln

Leu
Arg
Glu
Met
Asp
Asp
Cys
Gly
Lys
val
aAla
Met
Ser
Leu
Ala
Asp
Ala
Asp

Ala

Ile
Ala
Ser
Ile
Ser
Ala
ala
Thr
val
Tyr
Trp
Pro
Lys

Pro

Leu
Asn
Ile

Thr

Ile
Ala

Gln

Lys

Asp

Phe
Pro
Tyxr
Glu
Asp

Tyr

Tyx
Glu
Gln
Cys
Trp
Asp
His
Phe
Arg
Tyr
Asp

Glu

505
Len
520
Ala
535
Gly
550
Gln
565
Sexr
580
Ser
595
Lys
610

130
Ser
145
Lys
160
Thr
175
Asp
190
Arg
205
Phe
220
Thr
235
His
250
Leu
265
Gln

10/37

Cys
Val
Phe
Gln
Ser

Pro

Leu
Met
Glu
Asn
Gln

Met

Leu
val
His
Pro

TYyT

Asp
Lys
Ile
Thr
Val

Asn

Thx
Met
Ile
Tyxr
Glu

Sex

Leu
Ala
Leu
YT
Yiet
Ser
Pro
Glu
Phe
Leu
Leu
Arg
Ala
Gly
Glu
Lys
Ser
Asp

cly

Trp
Ala
Phe
Gln
Thr

Glu

Val
Arg
Gly
Glu
Gln
Asp
val
Leu
Phe
Gln
Thr
Gly
Thr
Arg
Ser
Pro
Glu

Lys

510
Cys
525

540
Leu
555
Lys
570

Tyr
585
Gly
600

180
Arg
195
Gly
210

225
Gly
240
Tyr
255
Asn
270
Ile
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val
Trp

Ile

Ile
Asp
Cys
Asn

Gln

Tyr
Gly
Ser
Pro
Sexr
Gly

Thr

Sexr

Gly
Pro
His
Ala
Asp
Leu
Ala
Arg
Gln
Gln
Ala
Glu
Glu
Gly

ATg

Ser
Thx
Gly
Glu
Ser
TYYX
val
Pro
Tyr

Ser

Arg

Sex

Cys
Gln
val
Gln
Ile
Arg
Ile
Asp
Ala
Ala
Pro
Leu
Phe
Asn

Gly

Asn

Gln
ala

Ile

Lys
Ile
Trp
Leu
Ile
Val
Thr
Sexr
Thr
Leu
Glu
Gly

Ser

val
Arg
Tyr
Gln
Arg
Val
Thr
Asn
Thr

Gly

275
Leu
290
Tyx
305
Leu
320
Thr
335
Asp
350
Ala
365
Asn
380
Asp
395
Ser
410
Lys
425
Thr
440
Thr
455
Pxro
470
Pro
485
Ala
500
Gln
515
Thr
530
Pro
545
Gln
560
Leu
575

590
Gln
605
Ser
620
Val
635
Ala
650
Ala
665
Leu
680
Asp
695
Leu
710
Ile
725
Glu
740

Asn

Ser

Pro

Leu

Ala

Ala

Asn

Pro
Lyg
val
Asn
Leu
val
Tyr
Arg
Pro
Ile
Thr
Pro
Pro
Ala
Glu

Ala

Asn
Ala
Asn
Thr
Asp
Ile
Asp
Leu

Arg

Tyr
Arg
Val
Lys
Val
Asp
His
Sex
Ile

Ser

Ser
Ala
Sex
Ala
Lys
Cys
Ser
Lys
Gln
arg
Asn

Lys

Ala
Met
Asn
Lys
Leu
Ser

val

Thr
Ser
Lys

Ile

Leu
Asn
Ser
Thr

Ala

Leu
val
Trp
Leu
Leu
Leu
Lys
Ala

Ala

280
Leu
298
Ala
310
Ser
325
Asp
340
Val
355
Asn
370
val
385
Gln
400
Leu
415

430
Arg
445
Sexr
460
Glu
475
Gln
490
Glu
505
PXo
520

535
Cys
550
Gly
565
Arg
580
Met
595

610
Gln
625
Glu
640
Axg
655
Leu
670
Leu
685
Glu
700
rhe
715
Asn
730
Phe
745

11/37

Thr

val

Ile
Asn
TYL
Ile
Phe
Arg
Tyr
His
Sex
Pro
Thr
Arg
Leu
Pro
Met
Pro
Asp
Ser
Thr
His
Gln
Gly
Arg
val
Leu
Thr
Thr
Ala
Glu
Leu

Leu

Glu
Ala
Glu
TYY
PXo
Asp
Ser
His
Glu
Lew
Thr
Arg
Asp
Ala
Trp
Ala
Gly
Pro
Ala
Leu
Leu
Gly
Glu
Rsn
Thr
Val
Bsp
Arg
Asn
Lys

Tyr

Gly
Phe
Asp
Asn
Asn
Asn
Leu
Gly
Leu
Gly
Leu
Asn
Asp
Leun
Phe
Gly
Ile
Trp
Ala
Asn
Vval
Lys
Arg

Asn

Glu
Ile
Leu
Met
Gln

Asn

285
Thr
300
Met
315
Asp
330
Thr
345
Sexr
360
Leu
375
Asp
390
Gln
405
Glu
420
Met
435
Ser
450
Arg
465
Met
480
Glu
495
Lys
510
Thr
525
Trop
540
Val
555
Asn
570
Ala
585
Gly
600
Asp
615
Ser
630
Leu
@45
Ber
660
Glu
675
val
690
Ser
705
Gly
720
Asn
735
Asn
750
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Leu Gly Pro Tyr Leu

Thr

Glu
Ile
Ala
Glu
Thx
Thr
Phe
val
Leu
Phe
Cys
Asn
Leu
aly
His
Ala
Gly
Trp
Ile
1le
Asp
Leu
Ile
Asn
Gln
Cys
Thr
Ser
Glu
Asn

ASp

Ala
Thx
Asp
Asn
Met
Asn
Ala
His
Ser
Arg
Ile
Axg
His
Val
Sex
Leu
Thr
Ser
Phe
Leu
Asn
Leu
Asn
Ser
Lys
Cys
Ser
Arg
Ser

Ax

Q

Thr

755
Leu Ser
770
Ala Ala
785
Pro Val
800
Fhe Asn
815
Thr Gly
830
Lys Thr
845
val Leu
860
Esp Leu
875
Leu Val
890
Gly Leu
905
Ser Leu
920
Thr Asp
935
Fhe FPhe
950
Gln Leu
965
Axrg Arg

Ser Phe
1190
Glu Gly
1205
Leu Pro

Cys

Phe
Gln
Phe

Tyr

Asn
Asn
Phe
Asn

Trp

Ala
Leu
Leu
Ser
Val
Pro

Leu

Tyr
Val
Cys
Pro
Ala
Sexr
Ile
Gly
val
Met
Lys

Ser

Leu

Asn

Glu
His

Lys

Cys

Ser

His
Asp
Leu
Asp
Ala
Ile
Ala
Met
FPhe
Ser
Txp
Ala
Leu
Gly
Lys
Leu
Ile
Phe
Glu
Thr
Pro
Trp
Gly
Asn

Gly

Asn
Sexr
Glu
val
Sex
Thr
Cys
Val
val
Ile
Arg
Glu
Ala
Ala
Leu
Tyr
Ala

Ala
760
val
775
Phe
790
Lys
805
Phe
820
Gln
835
Ser
850
Glu
865
Ile
880
Cys
895
Asn
910
Leu
925
Cys
940
FPhe
955
Val
970
Leu
985
Ala

1000

Leu

Arg

1015

Thr

Leu

1030

Tyx

Lys

1045

Cys

Leu

1060

Ser

Trp

1075

Thr

Trp

1090

Met

Ala

1105

Ile

Phe

1120

Tyr
1

Glu

Gly
135

Ser

1150

Gly

Arg

1165

Asn

Asp

1180

Asp

Iile

1185

Asn

Ala

1210

Asn

His

12/37

Ser

Ser

Thr
Leu
Ala

Thr

Vval

Gly

Met
val
Asn
1le
Sexr
Cys
Asn
Lys
Trp
Phe
Ile
Phe
Val
Trp
Val
Gly
Asp
Asp
Ile
val
Asn
Ile
Phe
Leu
Phe
Cys
Ile
Sexr
val
Sexr
Asp

Asn

Lys
Asn
Lys
1ys

Tyr

His
His
Val
Thr
His
Leu
Phe
Met
Fhe
Tyr
Tyr
Thr

His
Ile

Gly

Phe
His
Leu

Gly

Arg
Ser
Thr

Ser

Leu Gly
765
Ser Pro
780
Val Tyr
795
Gln Ser
810
Ser Lys

Leu Leu
Leu Thr

855
Ser Asp
Gly Ile
Phe Cys
Lys Asn
Ile Gly
Ala Ala

Phe Leu
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Ile

Lys

Sex

Glu

<210>
<211>
<212>
<213>

Ala
Gly
Glu
Arg
Asn
Ala
Hig
Thr
Gln
Thr
Met
Sexr
Asp
Val
Asp

Gly

<220>

<221>
<223>

<400>

Met

1
Gly
ala
val
Arg
Arg

Cys

Asp
Ala
val
Ser
Trp
Ile
Leu
Val
Ser

Thr

Ser
Tyr
Leu
Ser
Leu
Thr
Glu
Glu
Asp
Glu
Pro
Thr

va

=

His
Gly

Sexr

10

469
PRT
Homo sapiens

10

Pro
Lys
Leu
His

Teu

Arg
Arg
Glu

Pro

Gly
Asn
Thi
Ser

Gly

Ser
1

Glu

Asn

Sex
Asp
Gly
Ala
Arg
Pro
Lys
Gly
Lys

Asn

1220
Glu
1235
His
1250
Sexr
1265
Glu
1280
Sexr
1295
Phe
310
Sex
1325
His
1340

misc_feature
Incyte 1D No:

Val
5
Pro
20
Thr
35
Gln
50
Ser
65
Ser
80
Asp
95
Thr
110
Ala
125
Val

Glu
Tyr
Asn
Arg
His
Ala
Pro
Ser
Sex

Gly

Ser

Thr

Pro-

Pro

Ser
Thr
Ile
Axrg
Glu
Glu
Pro
Hig
Phe
Pro
Val
Pro
Met
Tyr
Pro

Ala

7477349CDL

val

Val

Ser
Val
Ala
Sexr
Gln
Asp
Gly
Gly
Ala

Gly

Pro
YT
Gln
Val
Sex
Ala
Asp
Gly

Leu

1225
Asn Cys
1240
Ala Leu
Pro Ser

Asn Leu

Glu Tyr
Thr Ser
Thr Glu
His Ser
Thr Gly
Ser Ser
Asn Asn
Ala Asp
Gln Pro

Ser Gln

13/37

Gln
Lys
Leu
Asn
Ile
Gly

Pro

Leu
Ser
Glu
Cys
Gly
Gly
Gly

Thr

Asp
Gln
Asp
Leu

Ser

Leu
Glu
Val

Phe

Ile
Lys
Asn
Lys
Val
Leu
Axg
Arg
Thx
Leu
Ser

Gly

Arg
Thr

Ser

Val
Asp
Lys
Ser
Trp
Gln
Glu

Leu

Glu

Ala
Ile
Ser
His
Asp
Ala
Ser
Arg
Leu

Ser
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Ile
Gly

6ly

<210>
<211>
<212>
<213>

Pro
Val
Leu
Arg
Ile
Ala
Asn
Ile
His
Ala
Trp

Asp

Leu
Sexr
Trp
Pro
Asn
Cys
His
Met

Ala

<220>

<221>
<223>

Glu
Ile
Leu
Pro
Ile
Vel
Ile
Leu
His
Ala
Trp
Glu
Cys
Axg
Thr
Ala
val
Met
Phe
Asp
Ala

Glu

11

335
PRT
Homo sapiens

<400> 11
Met Asn Pro Phe His
1 5

Ile
Tyr
Thr
Ser
Gln
Leu
Leu
Leu
Arg
Val
Leu

val

Arg
ala
Pro
His
Val
Val
Ala
Ala

Val

140
Ala
155
Tyr
170
Ala
185
Tyr
200
Val
215
Ala
230
Glu
245
Thr
260
ala
275
Leu
290
Asp
305
Leu
320

v Val

335
AYg
250
Ile
365
Arg
380
Arg
395
ala
410
Ser
425
Tyr
440
Lys
455

misc_feature
Incyte ID No:

Leu Asn Lys Ser Trp
20

Val vVal Asp Thr Val
35

Ser Thr Gly Leu Val

Glu Arg
Ser Val
Val Ala
Tyr Tyr
val Ile
Arg Gln
Phe Ala
Val Asp
ala Ser
Ser Ala

Met Trp

Phe Leu
Gly Arg

Len Leu

Asp Trp

Met Leu

Leu Pro

Pro Val

Leu

Leu

Leu L

Val

ala
Arg
Ser
Ala
Arg
ala

val

Gly
val
Arg
His
Phe
cys

Met

55002225CD1

Ala Ser
Asn Lys
Ile Leu

Gly Asn

cys
Glu

Pro

Phe
Pro
Asn
Tyr
Pro
Leu
Asp
His
Thr
Gly
Ile
Met
val

Thr

Thr

Glu

Trp
Phe
Sexr

Leu

145
Cys
160
Gly
175
Arg
190
Ala
205
Ala.
220
Gln
235
His
250

265
Gly
280
Leu
295

310
Cys
325
Asn
340
Leu
355
Thr
370
Leu
385
His
400
Ala
415
Ala
430
Leu
445
Pro
460

Thr
TYyxX
Leu
Ala
Thx

Ala

TYr
Ile

val

Ala Gly
Gly Leu

Ala Thr

Phe Leu
Val Val
Ser Val

Leu Cys

Gly Ile
Ser Pro
Thr Val
Ala Ile
Pro Arg
Leu Phe
His Met
Ala Leu
Asn Phe
Val Arg
Sexr Gln

Gly Leu

Ser Ala
Gln Thr
Gly Ile

Phe Thr

Val
Pro
Arg
Ser
Leu
Arg
Trp

His

Pxo
Arg
Tyr
Ile
val
Thr
Tyr
Asp
Gly
Gln
Pro

Pro

Glu
Ala
Ile

Ile

150
Ile
165
val
180
Thr
195
Asp
210
Gin
225
Thr
240
Ile
255
Pro
270
Ala
285
Phe
300

315
Phe
330
His
345
Gly
360
Leu
375
Val
390
Val
405
Teu
420
Val
435
Glu
450

465
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Arg Ser Arg

ala val Ala

His Gln Trp

Cys Thr Ile

Ser ala Ile

Val Gln Pro

Ile Arg Ile

Leu Pro Val

Val Glu Ser

Trp Tyr The

Pro Leu Ile

Glu Met Tyr

Val Pro Lys

Leu Val Val

Gln Leu Val

Val Gly Tyr

Tle Asn Pro

Gln Arg Arg

Leu Lys Ser

<210>
<211>
<212>

12
630
PRT

Lys
Asp
Ala

Ile

Asn
Trp
Cys

Leu

Gln
Gln
Val
Asn
Tyx

Phe

185

val
215
Gln
230
Arg
245
Phe
260
Leu
275
Leu
290
Leu
305

320
Phe
335

<213> Homo sapiens

<220>
<221>
<223>

<400>

misc_feature
Incyte ID No:

iz

Met Arg Leu Gly Pro
1 5

Trp Val Arg Gly Leu

Ile val Gln Leu

Pro Thr Cys

Asp Val Cys

Ala Gly Ile

Ser Leu Ala

Gly
Leu
Trp

Gln

Thr val
Val His
Gly Gly
Ser Leu
Val Met
Leu Thr
Gly Leu
Tyr Ser
Phe Asp
Leu Thr
Cys Tyr
Asn Lys
Val Met
Ile Leu
Gln Met
Ser Ile
Tyr Ile

Glu Lys

Pro
Ile
Glu
Asp
Ser
Arg
Trp
Lys
Leu
Ile
Ile
Asp
Lys
Ser
Glu
Cys
Leu

Glu

7475686CDL

Val Pro
Glu Ser
His Leu
val Ser
Pro Thr
Thr Gly

Asp Ser

Ala
val
Thr
Thr
Leu
Ala
Leu
Ala
Gln
Leu
Leu

Ile

Arg
Gly
Ala
Ala

His

175
Ser

265
Pro
280
Ser
295
Sex
310
Asn
325

Ser
Lys
Pro

Phe

Cys
Lys
Pro

Thr

Ile
Pro
Gly
Gln
Tyr
Axg
Phe
Phe
Asp
The
Cys
Cys

Het

Leu

Ala

Met

Ala
Trp
His
Met
Leu
BAxg

Glu

Cys
Phe
Gly
Phe
Phe
Tyr
Ile
Lys
AsSp
Phe
Tyr
RAsn
val
His
Ala
Sex
Pro

Gly

Leun
Thr
Pro
His
Asp
Giu

Ser

Asn
Leu
Pro
Ala
Ala
Lys
Leu
Asp
Val
Pro
Thx
Pro
Leu
Val
Phe
Ser
Gln

Asn

Leu
Lys
Ala
Ser
Trp
His

Glu

80
Leu

Tle

20
Leu
105
Cys
120
Leu
135
Thr
150
Ala
165
Gly
180
Leu
195
Leu
210
Txp
225
Sex
240
Val
255
Ile
270

285
Sex
300
Ile
315

330
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Phe

val

Ala

Pro

Thr

His

Cys
Leu
Ala

Pro

Leu
Pro
Gln
Ser
Gln
Asp
Glu
Ile
Asn
Asn
Leu
Val
Val
Leu
Leu
Leu
Phe
Ile
Lys
val
Trp
Arg
Leu
Ile

Tyx

Phe
Phe
Ser
TLp
val
Lys
Leu
Rsp
Val
Gly
Met
Pro
Asp
Gly
Phe
Leu
Val
Arg
Asn
Leu
Lys
val
Ala
Phe
Ser
val
Phe

Leu

Val

Gln.
Gly
Leu
Pro
Gly
Glu
Glu
Sex
Sex
Ser
Phe
Gly
Met
Ile
Val
Thr
Ala
Gln
Tyr
Ala
Pro
Trp
Thr
Cys
Tyx
Thr
Lys
Arg
Ala
Arg

Thr

95
Val
110
Glu
125
Ala
140
ala
155
Ala
170
Ala
185
Ser
200
Tep
215
Ser
230
Gly
245
Sexr
260
Arg
275
Thr
290
Ala
305
Phe
320
Asn
335
Ile
350
Leu
365
Leu
380
Ile
355
Arg
410
Met
425
Glu
440
Gly
455
Phe
470
Met
485
Ala
500
Cys
515

Tyr
530
BAsp
545
ala
560

Tyx

Lys

Phe

Phe

Gly
Thr
AYg
Gly
val
Ala
Gly
Ala
Arg
Pro
Met

Gly

Ala
Ala
Leu
Cys
Trp
Thr

Ile

Ser
val
Ile
Phe
Leu

Pro

Leu
Phe

TYr

Leu
Pro
Cys
Ser
Leu
Pro
Gln
Thr
Ile
Ile
Leu

Asp

Gly
Ala
Ile
Cys
Glu
val
Asp
Tyr
Ile
Leu
Trp
Ile
Cys
Gly
Lys
Cys
Pro

Val

val
Gln
His
Ile
GLy
Gly
Ser
Glu
Pro
Leu
Pro

Tyr

Ile
Leu
Ala
Pro
His
Ser
Arg
Gln
Leu
Fhe
Pro
phe
Tyr
Phe

Thx

100
Sex
115
His
130
Asn
145
Leu
160
Ala
175
Gln
190
Asp
205
Gly
220
Gly
235
Gly
250

265
Asp
280
Phe
295
Met
310
Thr
325
Asn
340
Phe
355
Gly
370
Leu
385
TYr
400
Thr
415
Ile
430
Ile
445
val
A60
Gly
475
ala
490
Gln
505
val
520
Ala
535
Val
550
Glu
565

16/37

Thr

Fhe

cys

Glu
Gly

val

Ser
Pro
Ser

Leu

Pro
Ala

Val

Ala
Met
Val
val
Ala
Ser
Ile

Lys

Glu

Ile

val
Phe
val

Ile

Gly
Pro
Thr
val
Cys
Lys
Tyr
Thi
Ile
Axg
ala
Met
Ala
Cys
Lys
Ile
Asp
Leu
Sexr
Ile
Phe
Pro
Sex
Gln

Phe

Lys

ala

val
Pro
Ala
Pra
ASD
Val
Ala
Tyr
Trp
Glu

Sex

Lys
Gly
Lys

Sexr

Cys
Thr
Val
Leu
Ser
Gln
Leu
Val
Arg
Ile
Met
Gly
Glu

Met

105
Val
120
Ala
135
val
150
Glu
165
Txp
180
His
195
Val
210

225
Leu
240
Cys
255

270
Glu
285
Ile
300
Ile
315
Leu
330
Asp
345
Tyzr
360
Ala
375
Asn
380
His
405
Ile
420
aAla
435
Gl
450
Tyx
465
Gly
480
Glu
495
Arg
510
Cys
525
Phe
540
Lys
555
Sex
570

(225)
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Asn Ser Met Ile

Thr Met Lys Tvr

Ser Gln 2rg Gly

Asn Gly Val Pro

<210>
<211>
<212>
<213>

<220>

<221>
<223>

13

695
PRT
Homo sapiens

<400> 13

Met
1
Phe

Lys
Leu
Ala
Arg
Cys
Thr
Ser
Arg
Phe
Lys
Ber
Leu
Lys
Ala
Sex
Ile
Thr
Asn
Met
Ala
Leu

Asn

Met
Ser
Gly

Ile

Cys
Leu

Leu

Asn
Ber
Lys
Met
Ala
ASp
His
Lys
Phe
val
Sexr
Arg

Gly

Lys
Thr
Asp
Gln
Gln
asn
Ser
Ser
Ala
Cys
Glu
Asn
Lys
Ile
Leu

Asn

Sex

Gln

Gln

Leu

Asn
575
Phe
590
Sexr
605
Thr
620

misc_feature
Incyte ID No:

Sexr

170
Sexr
185
Ser
200
Leu
215
Asn
230
Phe
245
Met
260
Ile
275
Ala
290
Ala
305
val

Thr val Cys
Lys Lys Met
Lys Ser Serx

Thxr Glu Glu

7482007CD1

Gln Ala Thr
Cys Ser His
Leu Gln Ser
Lys Cys Glu
Cys RAla Lys

Lys Lys Txp

2la Ala Pro
Glu Thr Ile
Phe Asp Tyr
Thr Ser Gly
Ser Thr Asp
Tyr Ser Glu
Asn Trp Ala
Gln Ser Val
Ser Glu Asn
His Ile Asn
Ser Met Asn

Pro Arg Gln

His Leu Gln

Leu Sex Val

FPhe
Met
Ala

val

Met
Tyr
Pro
Gly
Asp
Gln
Phe
Ser
Glu
Ala
Asn
Leu
val
Fhe
Asn
Ile
His
Asn
Glu
Ala
Asn

val

val
580
Leu
595
Asp
610
Asp
625

205
Leu
220
val
235
Asn
250
Thr
265
Leu
280
Phe
285
Val
310
Leu

17/37

Thr

Leu

Cys

Ser

Val
His
Asp

Ile

Cys
Lys
Lys
Ile
Gly
Ala
Ser
Leu

Ala

Phe
Agn
His
Asn
Ala
Glu
Ser
Glu
Lys
Thr
Leu

Glu

Lys
Tep
Leu

Axg

Leu
Ile
Pro
Sexr
Glu
Glu
Thr
His
Gln
Asp
Ile
Val
Ile
Lys
Arg
Leu
Glu
Asp
Leu
Leu

Pro

Asn
Arg
Arg

Leu

Val
His
Lys
Ser
Ile
Thr
Gly
Ile
Gly

Met

Thr
Leu
Asn
Gln
Phe
Lys
Ile
Trp
Gly
Axg

Leu

Asn
585
Pro
600

615
Lys
630

165

180
Asp
185
Ala
210
Leu
225
Ile
240
Ser
255
Leu
270
Pro
285
Ala
300
Gln
315
Gln

(226)
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Glu Ile

Glu Lys

Cys Arg

Met Ser

Cys Ile

Ile Ile

Ser Tyr

Leu Thr

Lys Ala

His Phe

Leu Leu

Lys Ser

Pro Leu

Lys Gly

Thr Lys

Ala val

Arg Pro

Asp Ala

Ala Ala

Met Asn

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<400>

14
63

Ile
Gln
Ala
Cys
Sexr
Gly
Glu
Met
Ala
Gln
Phe
Ile
Arg
Ile
Tyr
Ala
Asn
Ser
Ile
Trp
The
Ile
Leu
Glu

Arg

3

PRT
Homo sapiens

Leu
Cys
Cys
Asn
Lys
Leu
Ala
Arg
Asn
Asp
TYY
Ile
Met
Ile
Met
Leu
Leu
Iie
Ser
Gly
His
Leu
Arg
Asn

Glo

320
Thr
335
val
350
Gln
365
Tyr
380
Ser
395
Ser
410
Thr
425
His
440
val
455
Tyxr
470

485
Tyr
500
Met
515
Ala
530
Arg
545
Leu
560
Ile
575
Gly
590
Lys
605
Phe
620
Ile
635
Leu
850
Met
665
Ala
680
Gly
695

misc_feature
Incyte ID No:

14

FPhe Glu

Met Met
Thr Ser
Met Thr
Val Ser
val Trp

val Cys

Asn Met
Ser Leu
Gly Ile
val Ile
Val Thr
Pro Glu
Ala Phe
Val Val
Ser Ser
Asn Val
Gly Ile
Ile pPhe
Phe Gly
Arg Met

Ser Leu

Lys
His

Leu

Phe
Leu
Gly
Thr
Ala
Ala
Leun
Lys
Ala
Ala

Ala

Ser

Gly

6762042CD1

Ile
Ser
2Asp
val

Lys

Arg
val
Ile
val
Phe
val
Phe
Val
Cys
Ile
val
Sexr
Ile
Thr
Leu
Ile
Ser

Pro

325
Asn
340
Lys
355
Ile
370
Met
385
val
400
Ser
415
val
430
Asn
445
Gly
4860
Ala
475
Trp
490
Ile
505
Ala
520
Ala
535
Trp
550
Pro
565
Val
580
Gln
595

610
Leu
625
Leu
640
Met
655
Leu
670
Thr
685

Thr
Arg
Asn
Phe
Asp
val
val
Ala

His

Gly
Thr
Asn
rPhe
Val
val
Pro
Glu
Ala
His
Gly

Gly

Arg
Arg
Glu

Ser

Leu
Thr
val
Phe
Phe
Phe
Arg
Tyx
Gly
Trp

val

val
Leu
Gly
Phe
Lys
Lys

Ser

Asn
Trp
Val
Ile

Ile

Glu
Ser
Asn
Phe
Lys
Met
Gly
Pro
Asp
Ile
Thr
Ile
Leu
Thr
Gln
Ile
Ser

Lys

330
Ala
345
Asp
360
Lys
375
Leu
390

405
Leu
420
Ile
435
Leu
450
Ile
465
Ser
480
Ala
495
Met
510
Cys
525
val
540
Asn
555
val
570
Gln
585
Ile
600
Gly
615
Sexr
630
Gly
645
Arg
660
Arg
675
Leu
690

Met Tyr Phe Thr ala Ala Ile Gly Lys His Ala Leu Leu Ser Ser

18/37
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Thr
Phe

Thx

Phe
Cys
Thr
Glu
val
Thx
Tyr
Val
Cys
Phe

Ile

Leu
Thr
Lys
val
Leu
Leu
Leu
Ser
Sexr
val
Ile
Val
Ile
Asp
Ser
Ile
Glu
Leu
Ala
His
Leu
Gly
Phe
His
Leu
Gln
Ala
Lys
Met
Phe

Leu

Pro
Asp
Thx
ser
Asn
Leu
Sexr
Asn
Ala
Asn
Gln
Val
Trp
Cys
Pro
Thr
Ala

Asp

Leu
ala
Cys
Ala
Ile
Leu
Val
TXp
Val
Gly
Ala

Ala

Ser
Ala
Phe
Leu
Leu
Pro
Leu
Leu
Met
Ser
Ile
Gly
Pro
Leu
Pro

Val

Phe

Thr
arg
Ser
val
His
Leu
Met
Met
Phe
Trp
Met

Ser

200
Leu
215
Pro
230
His
245
Asn
260
Ser
275

290
Asn
305
Gly
320
Leu
335
Leu
350
Ala
365
Ile
380
Ala
395
Leu
410
Gly
425
Gly
440
ASD
455
Gly
470

Met
Pro
Pro
Pro
Thr
Ile
Thr
Ser
Phe
Tyr

Glu

Thr
Ala
Leu
Lys
Ser
Gly
Asn
Ala
Gln
Val
Ser
Leu
Phe
Leu
Glu
Glu
Pro
TYyTX

Ile

Thr
Tle
Gly
Ser
Phe
Ala
Ile
Thr
Ser
Arg
Ala

His

Ser
His
Asn
Glu
Leu

Ile

Leu
val

Ser

Leu

Gly

Leu
Gly

Trp

Ser
Ile
val
Lys
Leu
Leu
Asp
Pro

val

Phe
Ser
Ile
Ser
Gln
Axg
Arg
Gly
Thr
Len
Ala
Cys
Ser
Phe
Leu
His
Leu
Ser

Leu

aAla

145
Pro
160
His
175
Met
i90
ala
205
His
220
2Asn
235
Leu
250
Val
265
Val
280
Tyr
295
Met
310
Leu
325
Leu
340
Thr
355
aAla
370
Glu
385
Tyx
400
His
415
Lys
430
Ile
445
Sexr
460
Phe
475

val
Lys
Ala
Arg

His

Cys
Asn

Val

19/37

Ser
Leu
Ser
Ser
val
Asp
Met
Thr
Ile
His
His
Tyr
Ala
Ile

Ser

Val
Sexr
Val
val
Ser
Ala
Arg
Leu
Gly
Phe
TYyr
Arg
Ile
Asn

Ala

Pro
Thr
Tyr
Glu
Gly
Ser
Gly
val
Leu
Gly
Ala
Tyr
Met
Ser
Gly

Lys

Asn
Cys
val

Ile

Asn
Val
Thr
Leu
Ser
Tyx
Ile
Cys

Pro

val
Glu
Leu
Gln
Glu
Ala
Hig
Glu
Pro
Gln
Trp
Leu
His
Leu
Sex
Gln
Cys
His
Axg
Pro
Ser
Leu
Gln
Ala
Thr
Ser
Met
TyT™
Sexr
Trp

Ala

240
His
255
ala
270
Gly
285
Cys
300
Leu
315

330
val
345
Arg
360
Gln
375
Pro
390
Ala
405
val
420
Tyr
435
Leu
450
Leu
465
Leu
480

(228)
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Phe

val

<210>
<211>
<212>
<213>

Vval
Ile
Ser
Ile
Cys
Gln
val
Ser
Leu
Pro

Ala

<220>

<221>
<223>

<400>

Met
1

Ala

Glu
Leu
Leu
Pro
Leu
Ile
Ala
Pro
Leu
Cys
Arg
hrg
Ser
val

Ser

Ile
Ser
2la
Leu
Ala
Gly
Arg
Ser
Met
Trp

val

15

370
PRT
Homo sapiens

15

Ala
Gly
Gly
Phe
Ile
Pro
Sexr
Pro
Gly
Cys
Asp
Ser
ala

Cys

val
Gln
Phe
Gly
Val
Leu
Ala
Ser
Asn

Asp

Ala
Pro
Ser
Ser
Ala
Arg
Thr

Ser

Pro
Gly
Arg

Leu

Ala

val
485
Ile
500
Lys
515
Thr
530
Val
545
Phe
560
Ala
575
Ala
590
Gly
605
Lys
620

nisc_feature
Incyte ID No:

Ser
5
Glu
20
Thr
35
Val
50
Ala
65
val
80
ala
95
Leu
110
Sexr
125
Ala
140
Ala
155
Ala
170
Ile
185
ala
200
Ala
215

Ile
Ala
Thr
Trp
Gln
Phe
Lys

Thr

Sex

Asp
Ala
val
Tyr
Leu
His
Ser
Pro

His

7476053CDL

Leu

Thr

Pro

Ser
Ser
Ser
Thr
Phe
aAla
Sexr
Ser
Cys
Leu
Thr
Leu
Leu
Leu

Ser

Val
Sex
Gly
val
Leu
Phe
Asp
Glu
His
Gly
Arg
Leu
Ala

Gln

Ile
Asn
Lys
Phe
Met
Phe
Lys
Asn
Gly

Ser

Ala
Gly
Ala
Leu
Trp
His
Glu
Leu
Val
Asn
His
et
Pro
Arg

Arg

Leu
490
Tyr
505
Ala
520
Gly
535
Phe
550
His
565
Ile
580
Ala
595
Met
610
Ala
625

145
Leu
160
Ile
175
Leu
190
Cys
205
Gly
220

20/37

Ala
Ile
Ala
Leu
Thr
Leu
val
Pro
Ser

Arg

Gly
Ser
Pro
Thr
Leu
Pro
Ala
Gly
Ser
Ala
His
Leu
Phe
val

Phe

val
His
val
Ala
Leu
Leu
Trp

Phe

Val

val
Pro
Gly
Leu
Val
His
Ala
Arg
Phe
Ile
Thr
Ala
Gly
Ser

His

Thr
Gly
Leu
Val
Asn
Asn
Ser
His
Lys

Asp

Ala
Arg
Arg
Leu
Pro
RAsn
Leu
Arg
Asp
Ala

Leu

Arg
Arg

Leu

Arg
495
Asp
510
Leu
525
Asn
540
Ser
555
Ser
570
Leu
585
Ser
600
Leu
615
Len
630

210
Pro
225

(229)
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Leu
Lys
Ala

Phe

<210>
<211>
<212>
<213>

Gly
Phe
Thx
Thr
Sex
Ile
Thr
Txp
Asn

Phe

<220>

<221>
<223>

Val
Arg
Met
Ala
Trp
Leu
Glu
Lys
Pro

Lys

16

324
PRT
Homo sapiens

<400> 16

Met
1

Thxr

Lys

Gly
Gly
val
Ile
Fhe
Ile
Thr
Thr
Asp
Met
Gly
Phe
Ile
Glu
Leu

His

Met
Leu
Phe

Leu

Asn
Gly
Pro
Pro
Thr
Ser

Arg

Val
Phe
Gln
His
Arg
Ile
Leu
Sexr

Leu

Glu
Ile
Sexr
Leu
Leu
Val
Ser
Ile
TYX

Arg

Phe
Ala
Leu
val

Met

Pro
230
Gly
245
Val
260
Cys
275
Glu
250
Gly
308
Ile
320
Ile
335
Ile
350
Leu
365

misc_feature
Incyte ID No:

200
Ile
215
Asn
230

Phe Val
Arg Axg
Lys Glu
Lys Ala
Gln Lys
Val Phe
Sexr Pro
Phe Leu
Tyr Thr

Phe Thr

Tyx
Arg
ala
Thr
Glu
val
Leu
Trp
2ala

Lys

7480410CDL

Leu Leu
His Pro

Phe val

Gln Leu
Lys Met
Leu Gly
Gly Glu
ala val
Val Cys
Asp Gly
Axg Sexr
Leu Lys
Tyr Ala
Ser Val

Ser Ala

Gln
Ala
val
AsD
Sex
Leu
Cys
pPhe
Cys
Leu
Phe
Arg
Leu
Cys
Ser

Glu

Arg
Arg
Pro

Val

Leu
Cys
Leu
Phe

Gln

Asn
Phe

Ala

Ile
Gln
Ala
rhe
Asn
Phe
Met
Glu
Ser
Cys
TYr

Gly

Lys
235
Ala
250
Asp
265
Ser
280
Arg
285
Cys
310
Ala
325
Gly
340
Asp.
355
Arg
370

Sexr
10
Pro

Ile
40
Axg

Met

70
Asp

85
Val
100
Leu
115
Pro
130
Met
145
Leu
160
Ile
175
Cys
190
val
205
Thyr
220
Arg
235

21/37

Leu

Val

Thr

Asn

Thr

Tyr
Leu
Ala
Gln
Ala
Ile

Ser

Asn

Asn
Leu
ala
His
Thx
Leu
Ile
Gly
Arg
Val
Pro
His
Asp
Met
Ile

Lys

Pro
Glu
Val
Met
Pro
Leu
Asn

Tyr

Phe
Leu
Asn
Thr
Ile
Ser
Phe
Leu
Tyx
Gly
Val
Phe
Thr
Leu
Leu

Ala

Ala
Leu
Val
Sexr
Met
Phe
Pro
Ser

Asn

Val
rhe
Leu

Pro

Lys
Leu
Met
Pro
Ser
Thr
Phe
Ser
Leu
Leu

Phe

Ala
240
Pro
255
val
270
Gly
285
val
300
Phe
315
Pro
330
Phe
345
Asn
360

165
Cys
180
Leu
195
Ile
210

225
Ala
240

(230)

PCT/US01/23433

JP 2004-516817 A 2004.6.10



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

WO 02/10387

Thr
Ala
Lys
Leu
Ala

Arg

<210>
<211>
<212>
<213>

Cys Ser Ser

Phe Tyr Thr

Asp Lys Val

Asn Pro Leu

Leu Arg Lys

Val Ala Thr

<220>

<221>
<223>

i7

315
PRT
Homo sapiens

<400> 17

Met

Glu
Gly
Val
Ile
Phe
Thy
Ser
Cys
Asp
Met
Phe
Phe
Met
Glu
Phe
Leu
Cys
Met
ASp

Asn

Thr
Ile
Met
Phe
Phe
Asn
Ile
Leu
Arg
Asn
Gly
Pro
Leu

Lys

Gln
Ser
FPhe
Lys

Pro

Trp
Phe
Ala
Leu
Leu
val
Sexr
val
Tyr
Gln
Ile
Tyr
Ser
val

Ile

Ser
Iile
val

Leu

His

Asn

misc_feature
Incyte ID No:

val
5
Sexr
20
Val
35
Ile
50
Ser
65
Pro
80
Phe
95
Gly
110
val
125
Arg
140
Ile
155
Cys
170
Leu
i85
Ile
200
Ile
215
His
230
His
245
Tyr
260
Ala
275
Ile
290

Ile Met Val

Val Leu Pro

Ser Ala Fhe

Tyr Ser Deu

Val
His
Ty
Arg

Leu Gly Arg Cys

Ile Arg Lys

55036418CD1

Asn

His

Gly

FPhe
val
Ser

Leu

Gln
Sex
Thr
Met
Leu
Met
Gly
Glu
Ile
Cys
Gly
Leu
Lys
Ala
Ala
Ala
Thx
Arg
Ile

Ser

Ser
Thr
Val
Asp
Ser
Ala
Cys
Gly
Ser
Leu
Leu
Arg
Leu
Cys
Ser
Gln
Ala

Pro

Leu

Gly

Tyx
Ala
Ala
Pro
Leu
Ala
Gly
Leu
His
Gln
Ile
Lys
Ala
Cys
Tyr
Ala
val
Arg
Tyr
arg

Sexr
250
Sexr
265
Thx
280
Asn
295
Gly
310

175
Cys
190
val
205
Ala
220
Trp
235
Thr
250
His
265
Thr
280
Asn
295

22/37

val
Tyr

Ile

Ser

Asp

Leu

Leu
Asp
Phe
Gln

Leu

Thr
Met
Asn
val

Phe

Lys
Leu
Tyx
val

Arg

Phe
His
Leu
Asp

Sexr

Gly
val
Gly
His
Leu
Len
Tle
Gly
His
Gly
Val
His
Asp
Met
Ile
Lys

Phe

Leu

Glu

YT

Thx
val

Gln

Phe
Leu

Asn

Met
Ser
Gly

Leu

Sex
val

FPhe

Leu
Leu
Ala

Tyx

Gly
Pro
Pro
Ala

Ser

Phe
Phe
Vel
Pro
Leu
Gly
Leu
Met
Pro
Ser
Val
Phe
Ser
Leu
Gly
Leu
Gly
Pro
Pro

Met

Ala
255
Glu
270
Met
285
Ala
300
Ile
315

210

255
ser
270
Met
285
Gly
300

(231)
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Ala Leu Arg Lys Gly Leu Asp Arg Cys Arg Ile Gly Ser Gln His
305 310 315

<210>
<211>
<212>
<213>

<220>
<221>

<400>

18
324
PRT

Homo sapiens

misc_feature
<223> Incyte ID No:

18

Met Glu Ser
1

Ala Phe Pro

Leu Leu Phe

Ile Thr Val

Thr Phe Ile

Ala Thr Ile

Ile Ser Phe

Thr Gly Ile

His Tyr Leu

Thr Pro Lys

Gly Phe Ile

Pro Phe Cys

Leu Pro Val

Met Ile Gln

Ala val Met

Ile Leu Arg

Thr Cys Val

Val Thr Leu

Trp Asp Ile

Phe Asn Pro

Bla Ile Lys

Arg Pro Gly

<210>
<211>
<212>
<213>

19
312
PRT

Pro
Tyr
Ile
Val
Sexr
Pro
Asn
Cys
ala
Leu
Thr
Gly
Leun
Val
Leu
Tle
Ser
Met
Ala
Ile
Lys

Thr

Asn
5
Ser
20
Tyr
35
Gln
50
2Ala
65
Lys
80
Gly
85
Glu
110
Ile
125
Cys
140
Pro
155
Ser
170
Arg
185
val
200
Ile
215
His
230
His
245
Tyr
260
Ile
275
Ile
250
His
305
Ser
320

Homo sapiens

7481701CD1

Gln
Txp
Ala
Leu
Leu
Met
Cys

Val

Ser

Thx
val
Phe
Asn
Sexr
Leu

Leu

Pro
His
ala

val

Ala
Ile
Arg
Leu
Ser
Gly

Lys

Thr
Lys
Ile
Thx
Phe

Ser

Leu
Pro
Leu
Glu
Leu
Cys
Ile
Sex
Gly
Val
Phe
Ala
Leu
Gln

Ile

Leu
Sexr
Gln
Leu
Leu
Thr
Ile
Glu
Thr
His
Tyr
Gly
Phe
Ser
Phe
Arg
Ala

Phe

175

220

235
Ser
250
Ala
265
Ala
280
Asn
295
Lys
310

23/37

Glu
val
Gly

His

Leu
Tyr
Val

YL

Leu
Thr
val
Lys

Ile

Phe
Met
Pro
Cys
Ile
Phe
Arg
Glu
Ile
Thx
Phe
Tyr
Leu
Glu

Phe

Ile
Fhe
Leun

Pro

Glu
Phe
Ala
Ser
Cys
Ser
Cys
Ala

Ile

Ala
Phe
Ser
Ser
Ile

Phe

FPhe
Val
Val
Met

Thr

His
Phe
Ile
val
Thr
Asp
Ile
Ile
Ala
Phe
Gly
Leu
Pro
Lys

Ser

135
Cys
150
Leu
185
Phe
180
val
195

210
val
225
Ser
240
Sexr
255
Phe
270
Phe
283
Glu
300
Val
315

(232)

PCT/US01/23433

JP 2004-516817 A 2004.6.10



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

WO 02/10387

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 19

Met

1
Ser
Ile
Val
Leu
Ile
Ser
Gly
Cys
Pro
val
Arg
Ala
Thr

Phe

Arg

<210>
<211>
<212>
<213>

Glu
Asp
Ala
Ser
Ala
Pro
Tyr
Gly
val
Arg
Ala
Cys
Leu
val
Ile
Arg
His
Tyr
Leu
Ile

Leu

<220>

<221>
<223>

<400>

Pro
Arg
e
Arg
His
Gln
Met
val
Ala
Leu
Asn
Gly
Ile
Fhe
Leu
Ser
Leu
Met
Thr
Tyr

Leu

20
1076
DNA
Homo sapiens

20

caaagttgaa

tgtecatttt

tggagggagc
tctgecagtt

ttatcctagy

Txp
Pro
Leu
Leu
Leu
Leu
Gly
Glu
Ile
Cys
Sex

His

Val
Leu
Ala
Thr
Gin
Leu

Thr

Gln
5
His
20
Leu
35
ASD
50
Ser
65
Leu
80
Cys
95
Cys
110
Cys
125
Axg
140
Len
155
His
170
Met
185
Leu
200
Ser
215
Ser
230
Val
245
Pro
260
Phe
275
Leu
290
Gly
305

misc_feature
Incyte ID No: 7474806CB1

7481774CD1

His Pro Thr His Phe Ile
Leu Glu Arg Ile Leu Phe
Thr Leu Val Gly Asn Thx
Pro His Leu His Thr Pro
Phe Leu Asp Leu Ser Phe
Tyr Asn Leu Asn Gly Cys
Ala Ile Gln Leu Phe Leu
Leu Leu Leu Ala Val Met
Lys Pro Leu His Tyr Met
Gly Leu Val Ser Val Thr
Ala Met Ser Pro Val Thr

Glu Val Asp His Phe Leu
175

Ala Cys Ile Ser Thr val
190

Ala Val Gly val Vel Leu
205

Tyr Ser Tyr Ile Val Arg
220

Gly Arg Gln Lys Ala Fhe
235

Val Ser Leu Phe Tyr Gly
250

Gly Ala Ser Ser Ser Gln
265

Tyr Asn Ile Val Thr Pro
280

Arg Asn Arg Glu Val Lys
295

Lys Arg Glu Leu Gly Lys
310

tgcegggttg gggcagagge tgatgcegtg
gettecttee aggggaagea gaagegggad
ctocegggac atggagaagy tggacatgaa
ctcagagaag tacaagcaag tctacctcte
gotgeoracta aatggeactg tcttgtggea

24/37

(233)

PCT/US01/23433

Leu Leu Gly Phe

Val val Ile

15
Len
30

Thr Ile Ile Len

Met Tyr Phe Fhe

60

Thr Thr Ser Ser

Asp Lys Thr Ile

30

Phe Leu Gly Leu

105

Ala Tyr Asp Arg

Val Ile Met
Trp Gly Cys
Leu Arg Leu

Cys Glu Met

120
Asn
135
Gly
150
Pro
165
Pro
180

Ala Ile Asp Gly

195

Ser Pro Leu Val

210

Ala Val Leu Gln

Gly Thr Cys

225
Gly
240

Asn Ile Ile Tyr

255

Asp Gln Gly Lys

270

Leu Leu Asn Pro

285

Gly Ala Leu Gly

Glu

ctgaggtcat
cecgtegtgga
tacatcacag
cctggectac
ctectgggge

300

gatgttatge
getetgetee
gaacaaggtc
agtatcatct
caaaccaagc

60

120
180
240
300
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gctggagety
tattgeectt
tctgeaaget
cetgeateto
ggacccgeag
tgctgeccac
acatgaccag
ctggctttct
tgatcaagee
ggaccatcct
getectteota
ccagtgtggc
teotgtactt

<210> 21

<21l> 1102
<212> DNA
<213> Homo

<220>

tgccaccace
cctcatcate
ggtgcactte
tgtgcaccag
gratgeetgy
actggeetteo
ccaagagaat
tteccccteo
agaggagaac
actggtgtgt
cctcaccate
ctacaagata
tetttcaagy

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 21

ggeggctgag
catgccactg
acaaaaaaaa
ttttettecaa
gctgtaatte
cagatatgece
taaacagagt
ccaacaccat
acattatcat
ataacatagt
gcagcaatac
tgacattatce
tgatccttgt
cacaagccott
tggteatgtyg
acccagtctt
tggaacaaat
tazagcttta
caattgtteca

<210> 22

<211> 2529
<212> DNA
<213> Homo

<220>

gcaggagaat
tgctecagee
aaaccttttt
catcttcata
ggectteatt
tgaatcactg
gaggatgggc
cagccecaac
gtcatctttt
attctitact
tgttcacttt
cagggatgtc
gtccaggcat
cccagagaaa
ctgggtggac
cctgagtatg
cagctetgat
acaagttgge
agtagcecctg

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 22

ggcteeggtg
ctecagecgg
ctgcageete
ccetgeteta
accgcgageg
cgctecaggac
ggccgceege
tecagticte
gatgtgccac

tttecegeey
ccgocgagoca
aggcgeegeyg
cgccgegetg
geggetgagt
caccctette
tecacctgeac
cacgetcotgt
tgaacttgac

tatctggtoa
acctactcac
ctgttctata
ttectaggtg
ctgggcacca
tececacacgg
tttgategge
ttggtcattit
cteatgagga
ggectettea
tgectttetge
tggaggeetce
ggggcaaaaa

7474840CBL

ggcatgaccc
tgggcaacay
tcccaageta
ttectteagg
catgtagtga
cacttaggga
ctatgtatet
aacttetgtt
ttttettttt
gtggetictt
cteoceatga
ttcattatag
gagacgcaat
agggetgeoto
cteatecatet
cagaacctty
aaaaatatag
gatggaaaac
ga

7475092CB1

ttcatgcage
tccacgeceg
gtgceggget
ttcgectttg
taccagagec
tocgecgect
ttetteceee
cteetcaace
agacacaaaa

acctgatggt
tagatgacag
tcaaccttta
tgtgocacce
geaccacctg
actacatcaa
tttttgocta
tggtgtgcta
caggcaacac
ccctetgttt
tttctecagga
tggtgagtgt
tagagtcagg

caggaggcag
agcgagactc
cecattggact
atcagaaatc
tgttecteac
atgagttcaa
gtaacatctg
tggcaaggct
trttitggte
ctaatgtgac
agtectteat
gaattacact
ctcagecacct
agaccatcece
catcttette
tgggcgatgt
ttgacattet
atttctaaaa

gaaaagagaa
gcgggggcag
cegtgeagtt
cctacctgea
tctgectett
tctegeteag
actggctget
tetacctgge
ttctactgea

25/37

ggcegacctg
gtggecocctte
cggcagecatce
actgtgttecy
ggecectggtyg
tggocagaty
cggoatagtt
ttcactgatyg
agcecgagec
tgtgcectte
ctgecageto
gagcagctge
ctectocaga

agcttgeagt
tgtctcaaaa
tttagecaac
gaagccecat
tgtggtggat
atttaagtce
totectgagt
taaacagaza
catcaatttyg
ccagaacagt
gagaaaagta
gcattcaatt
tcacagcate
gctgttagty
aaccctgety
ctatgecact
ccaaaatatyg
aatagtctte

agcaasatgc
cggaggcgga
ggegetgage
getgtagegy
cctetgtete
cggctecectg
ctactgette
ggagyttata
tttgggcttt

(234)

PCT/US01/23433

ctttatgtge
ggggagetge
ctgetgetga
ctgecctace
gtectecage
atctggtatg
ctgacattgt
gteaggagee
aggtcocatoe
catatcacte
ttgatggcac
ctecaacccag
aactga

gagatgagat
aaaaaaaaaa
accttitteo
gacctcatca
gettggecte
ttgtcctaca
atacaccagy
ttcacaaata
tcttteagtt
ctacctaagg
ttttttacte
geacacatgy
agcatctete
agctactgte
tggacgtgta
gttgttctac
caaagbgcta
tecctatagtt

ceteaggagd
ggcgeccgtecy
gtectgeacyg
ctgcteotgt
ctgtgggcag
cocttgetee
ceetectgte
tgtaaagtca
ataatggcaa

360
420
480
540
600
660
720
780
840
300
960
1020
1076

60
120
i80
240
300
360
420
48Q
540
600
660
720
780
840
200
960
1020
1080
1102

60

120
180
240
300
360
420
480
540
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gecctgetett
aaaatcagtt
tttgtgecat
tetacctega
ttcttcetgta
cattagaaag
acataagtgg
cagcatggtc
ctggcatgat
gatatgatag
attcgcaaag
tcactcocca
atttagattt
aagtcatgat
ctacataaac
ttggtaaata
agtttyggagt
ctgactttgg
cccoaaagbo
caattttect
aataaaaatt
tataasaatc
aatagcaact
cagcagtgtt
togtggotatt
tagtttaage
gaaacttctt
aattctaaat
tagctggtet
ttgeagtgaa
ttatatctta
actaaatgag
aatattggag
sanaaaaaa

<210> 23

<211> 1847
<212> DNA
<213> Homo

<220>

tttagtggtyg
gaagtggact
ctetttagty
atcaaagggt
ctettecaga
tccatttaat
agaagagtat
ggtggtacty
aaatagtcac
tgatgatgac
tttgggctgg
cctgaatgga
gaacaatcat
tcttgagtig
attccattat
acacagctat
aggagasaag
aacatcaaat
atatgccaat
atgaaaatca
ttatagtoty
tactgaaaat
gaaattcaat
ctttggagag
ttgagtagaa
atgattcttg
gggactaaac
taaaacataa
tacctagtga
ctecaagtgea
tatatgggaa
caaacttaag
tacttttaga

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 23

gggggaggca
ggeggggeea
ggcagagect
cttggtcecac
ggcetgeagea
aacagecatyg
cccaacagoa
gcectggeaa
cgeegectge
cteacgggte
tggtcocotgeo
ctcttgetgg
agcattcgge
getctgaggt
geccecctace
ttcctotetg
gagcgggeag
gecaagggcac

ggecteecag
gggctgagte
gggtaggaga
ttgtgectett
actccctgac
catgcegget
ctggcgaggt
geeteateat
geagoeccace
tggeattgec
tocctegteta
tgracgggga
tggecectget
ggaaccacty
tgtacctoga
tocegegtget
tgtgecegega
aggctggage

aacttgactt
gtgtttgtte
tgttacatat
atgtctctgt
gcttgttata
tatggctgag
atagtatttg
tttttccggy
agttatagktt
ctgccaagac
tatggcacca
cctatgacag
catagcttat
tttttcataa
ctgttgecaac
tatttttgac
agagattaga
geatatgtge
gttcacactg
aagcceggtat
aacagtgcac
gtgtaatcat
cattttazac
ccacaataat
ttogtcagtt
aagaaagcaa
aagtttagag
atatatttte
atcaggattg
atactttgta
aagccaaatt
taaatgtaca
attacattaa

7341260CB1

ttgctgecagt
ctgecageet
gcctggecee
cagccaggac
actcaggaag
gecgetecag
gaccageoea
caccgegaac
tgctggetge
cacattgecca
cttggotece
gegetacatg
cetecacctgg
gaccectggt
agtctatogg
ggccactgoe
tgageccctcoe
catgetgete

gogeaatget
gagcattaat
gcaaaattac
gocagactgt
atttggtggt
ataatctttc
gaatggtcet
cacagagatt
ccagagctta
tgggaagttc
tgactgyggtyg
atactgctcc
atgtgacacc
atgtgtatat
tgaazacaasa
ctettcatag
tettaaggea
acttttatct
amatactgta
attcattggt
agagttaagg
tgaagacagt
aaatgatggt
ttcaagagga
gattattttg
tagtgacttt
atgcatttaa
aaaagcattt
tcctcaggta
agacatataa
aaattgaatt
aactaggtaa
aactgtctta

ttggaatatyg
catttcteta
getgtecccea
accagacatg
gcccaggctg
gactccectg
attcccaagg
ctgetceetag
ttcttectga
gggctgtgga
aacttcteet
gcagtectga
gctggtecac
gccaactgcea
ctectgetge
caccgccage
gecetggeoe
ttogggetgt

26/37

agttecatgga
taatgatage
aazaatgtca
cgtegtggye
ggtcaccata
agataagget
ctttetgtgy
aaaccagaat
ctttttegac
sagagaagga
tggcagcage
tttgetettt
acsaaactya
teaatgtgtt
atctggaagt
taaaatgaag
cttgatggec
ttgttctgag
ttgtacacca
atgctctata
cataaaaatyg
tettttaage
agtaatccat
aaatatacca
tgtaattgag
tgcataggga
gaattattca
gatttctetyg
aatgaaatca
ttoctatgat
cagattaatt
gtataaaacc
aatgtcctat

tecaggtecca
tcoctctgag
ctgggtogag
gtcecaaaceg
ggcaggcaat
tecccaggac
gggetttgyg
ccetgggeat
goctactget
accagagteg
tccteteocct
ggeeacteca
tgectetttge
gcteccagge
cegeegtagy
tgcaggacat
gggccettac
getggaggee

(235)

PCT/US01/23433

gatgtcccag
ctgtttatte
teagctaatyg
tetgtagtea
tecteaggata
catgtagaag
gaacatgtge
ttggeacctg
aatccaagac
agtttaccaa
agttacacag
acttgtagta
cagcatcace
tasattccat
gtygctgtgt
taaaatggaa
toccaaaaate
tcactgecagt
aactggaagg
cagatatett
tatcattett
atgattttaa
tagttatgge
gtgaaaattg
atatatgtag
gattttggta
caaaatghtgt
aagcatgata
tgatacatta
tttcacatth
ccagecattag
acaggttaac
cccaaatcta

cceteccaga
aacccagacy
acaccatgca
ctgeaggget
acctgectcco
caagatgacg
gctcteeetg
cgectgggac
goctgggetyg
ccggggttac
gcttgccaac
geeccetggy
cagtctgeeoc
tatcttecca
tgetgetgee
ctgceggetg
ctggaggeay
ctacgtggee

600

660

720

780

840

200

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2529

60
120
180
240
300
360
420
480
540
600
660
720
780
B40
200
960
1020
1080
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acactgctce
ttgtecetee
ggegatcage
tgo:

tcteagtect
tctecctagg
gctacacage

ggcctatgag
aagtgccagt
ccecctggagg

cagcgeecge
gcageggeag
gcagccgace

oot

tig

agcagtgteg
ccgtecaget
ctgectcotgt

acctggactt
cagccatceca
ttgacccege

ag
gaactaaagyg
gectgtetet
actgactgaa

aagggectet
actgggecce
taaagctoct

cactggggcce
tgccegtage
aaaggtgcct
cctaccacce
gctgactect
acttctetygy
ctggeegtta

aaaamaaaas
aaaacaatge
cagecacgee
acgcacaaaa
atacaaaacc

<210> 24

<211> 2031
<212> DNA
<213> Homo

<220>

aaaagaacac
acacacagaa
ceccagcacty
cgacaaccag
aaaccgagac

sapiens

<221> misc_feature
<223> Incyte ID No: 7473911CB1

<400> 24

atgaataaaa
gteggeatty
ctcaagcaca
atattgctge
gatgacatca
agcaccaase
ctegtgagtt
ctggtgtgga
gecaccatca
gtgtacctga
gggcttgaty
tacatcgtce
aatgecagceecc
ggcgaggceat
ctacctgace
acacaggaty
gacaacittg
tetttttgea
caggcaccaa
cagcatggac
ctgcogaagyg
gtgatgggag
cectatgtga
gtegtggaty
ctggoeccac
gatctgagge
getgttgtea
gecttcactt
tetgtgtact
gaacatctct
acctecacge
aagaagccca
tacaagaaga
aggecaggea

<210> 25

<211> 1130
<212> DNA
<213> Homo

acaacaaacc
ggatctctge
ggaccaagec
tacccacaga
aacataagtc
tttctecaaa
gectttgtgat
acagtgatce
gtcecttcagt
atgacagctt
aggggccccyg
tcagggctce
tggtgtctee
gtggectgga
atgaggagaa
ageetgetga
tgacttecct
gggagagctg
agttgggget
ccttgcaaga
aggaggagaa
atgaggggga
tgggagtggg
acacgctggce
tetgggaagy
aggttcctca
ctgaagggag
tataccecteg
gggagccaga
ctgtegtgte
cttettecat
tcacaaagag
agaagtcatc
cgatggetea

sapiens

acaaagaaca
caagacacaa
accaccacga
accacaagec
aacccacata

tteecagttte
caatgccatyg
cgetgacctyg
gttcataget
agttatctac
agcaccceca
tgtgtatgtt
agtcegteat
gctacccagy
gaacaaatgc
gtecgtececa
gctgagggag
cgaggoctet
gaggacagga
aagcaaccag
ggagagetge
cacaggaagc
ttctectttt
gtgtgcggay
tggagtggcy
ggaggaggtc
ggaggaggag
cctgcoagga
cagectcetat
tggccagaaa
gcecctggea
gceectggaa
gtegttctee
agygtegugy
tgggagttte
ggtcgacatc
ctecteectet
ctttaagegyg
tgectgteat

cagaacaaac
tcagagacag
cecgacacag
aaccgectoa
cagccaaaca

atagccataa
ctecttotet
ategtttgte
acagatattt
aggegtaaca
gaaaaaatgg
ttggactgty
cgagtccaga
ctgactgcce
agcaacggac
aagtgctctg
gacgaaccca
gcagaagagg
getggtuggg
aaagtggcag
cagatcgtee
cectacgagt
tctgagtcag
gaggacccey
gagggtceea
attgtggato
gaggagttcyg
agaggagagy
aagatgggag
cegteccaga
teggaggtge
gecageaggg
gtggaaggee
ttagatgacc
tcccagagaa
ccaccteett
ctcectgatey
tteectggege
cccageactt

27137

caagcagcac
agagcacaca
aaacgaacac
cgccocagea
aaccaca

gaaatgetge
tecacatect
atgtggctet
ttgggtctca
ggcagtocca
ccacgeagac
ttgtegeoto
tgctggtgga
caaacgagty
ggctgetety
agtcagagac
aggacgggyy
aagaggagcg
agcaggttga
ctgccaccet
ttttecagaa
tettoccaac
tgaazagctt
togttgggge
cagccectga
acatgctggc
tggatgacac
aggaggagga
aagaacatcg
aactgcoeooe
cgcagaggag
ccttgecage
aagagattco
acaggataaa
accaccttee
tegacctgge
acagcgactce
tgatgtttaa
tgggaagetyg

(236)

PCT/US01/23433

tgggacactg
catggggetyg
geaggggcty
aagcagccaa
accagagcat
atcagagace
aaaaaaaaaa
aaacaaacag
accacacaca
gcacggacce
tgaagactca
acgaacacac

tttctetgaa
cacgtgecott
aatccatatc
ggattcagag
gcattttcac
cattettetg
ctgcteagga
caatggctat
gagagccagt
tgtagacagg
cgacgaggat
cagtgtgggy
tgaggaggga
ccttggtgaa
ggaggaccgc
caactgcatg
caagagcace
agaatcagag
tttgtgtgoc
tgtggtggtce
caacccctat
actggccaac
ggaggaggag
acacaagggc
aaagaaacca
gcaggaaaga
aaagcecagg
tgtttcecate
gaggaaagag
atccagegge
ctgeatcacc
cccggacaag
caagatggag
a

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1847

60
120
180
240
300
360
420
430
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2031
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<220>

<221> misc_feature

<223> Incyte ID No:

<400> 25

ggggegeget
ggtceeccgy
togtgectegyg
gaagacagaa
tettttteat
ctcaggtecee
ggattactgt
acacggtcte
tectgaccoag
cctetgtgea
ccatottett
gtetccogtog
ttgecacact
tocagaaccg
acacagccat
cegecacget
ataactttic
tgctggtgta
gctectacea

<210> 26

<211> 1202
<212> DNA
<213> Homo

<220>

catggagcac
ctaggeetge
tttaccagea
gtectectac
agtgtttgty
cgacaagatc
accgttaacc
atacccagee
catccectat
tcacgteocte
catcttgaac
ctactccacy
ttgggcocce
ctggctggta
caacttoctte
caaggcttte
cataacaagt
ccagtatgac
gtttgaagat

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 26
caggttctge
tggtaaaaat
aggccoagca
ggtgoggaty
gcatcagaat
gtagtaatat
ttececataa
ctttectetga
teacgtgeot
taatccatat
aggattcaga
gectetecat
gaagctoctg
caegtoctteca
tggectcasa
ccccctocag
ttcacagcac
ttctgetegt
caggactggt
getatgecac
ga

<210> 27

<211> 2079
<212> DNA
<213> Homo

<220>

aatacaatty
aagaaaatge
atgggaatca
gcttccagga
taattaatgt
ttgtgatatt
gatgaataaa
agtcggcatt
tctecaageac
catattgctg
ggatgacate
ttecaccace
tttggecagtyg
catatccatt
tagccttaca
tggatacatg
caacctttet
gagttgettt
gtggaacagt
catcagtect

sapiens

7474767CBL

acgcacgece
ggcttgggtt
aatatcttga
aactatctet
gacttectgt
atagaagtge
attgacaggt
cgcacecgga
tactggtgge
atctggatce
tcaatcattg
dgggaagacca
cgeatcatea
cacatcatgt
ctctactget
tteaagtgeo
agecccctgga
aaaaatggaa
gccattggag

7475815CB1

gaaacaactc
cttoccaata
tagtccagee
gggtgtgaag
attttgatga
tttgttgett
aacaacaaac
gggatctety
aggaccaage
ctacccacag
aaacataagt
tgcctgetga
ttcaaagatt
agtgacagct
tttgteacte
gtgattctct
ccaaaagcac
gtgattgtgt
gatccagtco
tcagtgetag

acctcgeage
togtgecogt
cagtgatecat
tggeactege
tggaagatit
tggaattcte
atatcgetgt
aagtcattgt
ccaacatctg
actgettcac
tgtacaaget
cegecatett
tgattcttta
cecgacatige
tcatcagcaa
agaagcaacc
tctegocgge
aacctataaa
cttgtgtcat

attgctectg
atagggagtt
atgatggcat
agggggteca
tggcaatagt
ttctecectag
cttecagttt
ccaatgceat
cegetgacet
agttcatagce
cagttatcta
gtatcctece
cteacatcac
tettagtete
aatcctgete
tgtoccaggeg
coocagaaaa
atgttttgga
gtcatcgagt
tecagtactga

28/37

caacagcteg
ggtctactac
ccteteccag
tgctgocgac
catcttgaac
atcecatccac
ctgccacceg
aagtgtttac
gactgaagac
cgtctaccty
caggaggaag
gttecaccatt
ccacctctat
caacatgcta
geggttecge
tgtacagtte
aaactcacac
aagtcgtaat
catcctgtga

cctatgaaga
gtactatgga
agtcatggga
gtactgaagg
gttogttgag
acattaacta
catagecata
gcteoctteta
gatcgtitgt
tacagatatt
caggtacagg
ggccatcoace
caaccacgtt
cactcttoce
tgctuggatc
taacaggcag
aatggccacyg
ctgtgttgte
ccagatgety
azaatgaatg

(237)

PCT/US01/23433

ctgtettggt
agcctcttge
ctggtggcaa
atcttggtee
atgcagatgc
acctccatat

ctcaagtace

atcacctget
tacatcagcea
gtgeceetgot
agcaattttc
accteecatet
ggggcgeeca
geecttetga
accatggcag
tacaccaatc
tgcatcaaga
gacagcaaaa

agtagaacta
agtaatatgg
gaagagagag
gggaaaagat
attggtogaag
tgtgcttatt
agaaatgetg
ttecacatee
catgtggete
tttgggtecte
ttgatgagag
tgcagcccca
gettictott
atcaaaaatc
ggctcacgge
teecageatt
cagaccattc
gectectget
gtggacaatg
atcaaagtct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1080
1130

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1202
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<221> misc_
<223> Incyte ID No:

<400> 27

tacggcacag
cagggaccat
cagaaaacca
getgtgtgtt
cattctggga
tcaaagacaa
ctcaccaatc
actattctcc
aaagtcctga
tgctectgaag
tgcagtgaca
tettctettg
gtgtatetga
tccaagtctg
ttetgtgtet
ctgatacacg
gtectgatag
gggctgagey
gecatccaga
cacctectet
gceggtgett
cacctettee
atgaagtgga
goagoctect
ggattcatgt
tttatcttgg
accatccaga
tgcacatggt
ttcaccatca
cagcaggtcc
tctgagacat
gtttttccag
aatcatatce
ttaaacatat
ccacaatagg

<210> 28

<211> 5324
<212> DWA
<213> Homo

<220>

<221> misc_:
<223> Incyte ID No:

<400> 28

ggcggcagea
atagctgeog
aactgtggac
tagggtgtgt
cctttcteey
tgactggggt
gtgbiggttgg
gattgtggaa
ceggegttta
tetttttett
aatatacgta
tagacagcca
catgettica

feature

tagagagctt
tgcttettec
aaaacattaa
acaatgtcga
atgaacaatt
cecagggcag
agactttatg
gggatgtgga
aaatccaaaa
aaagaaagac
tecatccaggg
gaaacatcat
actctcaggt
tgacgctgac
actggaagag
tgaacaagag
ceectgaccag
tectetekget
acaccageac
tectegtggg
tgcactatct
tecactgeacg
tcatgttcce
ggccteacct
ggagttteoct
tcttttggat
acacaaggat
gtctgggett
tcaacagocet
agaaacaata
acacactttc
gacaagtgaa
atggatctet
catccttgga
tcteaacaaa

sapiens

feature

gcagcagcaa
ctgggtoeet
tgggagagac
gaagcgagga
tggetgtgta
ctcecacccte
gogtgtetge
actgecacced
cgaaaggttt
tttaatttga
ttttgtttca
tgtggceatc
gecgtgecee

60263275CBL

ccagggctgg
aggectetge
tgaatgtaca
aggaagtttc
cagtaattcc
gaaagagetg
gagaacagaa
atcgaaagtt
cgatagtgta
attcaacttyg
agacacacaa
aaatgcaact
tgtgagtgct
tttccageac
cacagggcag
tcacaccatg
ccaggaggag
gtgectecte
cteactgeat
gattgatcga
ctacctggec
gaacctgaca
agtecggctat
ttatggaact
tggcecagtc
tttgaaaaga
gotggettte
gctacaggty
ceaaggetitce
tcaaaagtgy
cagcaagatg
gagaaaatat
ttggeattat
gaggaagtaa
tgtgtggtaa

60203310CBL

gaggaggaga
cggctgetge
atttgaacce
acgtaaagga
goggaagaaa
ctgetgettt
acaggggceg
cetteaggtt
cagatttggg
agaaaaatca
catttgaaca
geagctacta
aattccaatyg

ctggegtggy
tttctgotga
ccaccctata
tactgtcaat
aatgagaaca
caaaagattg
gggagacaag
ctagaaacty
gectattgaaa
aacgtccaaa
ggtcceagty
ttttttgaag
gctattggac
gtgaagatga
ggcagccagt
tgtaattgca
gatccegtge
ctggeggece
ctgcagetet
actgaaccea
gcettcacct
gtggteaact
ggegttcecg
gctgatcegat
tgtgecattt
aaactttect
aaagcaacag
ggtccagety
tteatcttet
tttagagaga
ggtcctgact
taaaactaga
gaagaatgaa
tcaacctita
attgeatta

agcagcecca
tggagacaga
tcttttettt
aggcgaacat
gggaagagag
ctctgegett
geeggtettt
gttgagcaac
atattggtgt
tcagtcttgg
gtcattcttg
attttcatga
getgtggtee

29/37

atacccgtac
geetetttog
gtgtatattg
gtgtcccagg
cctgicagga
toggacaaatt
aaatctoate
cettgaaaga
ctrcaagogat
tgaactcaat
ccattgectt
agatggataa
ccaaaaggas
ccececagtac
ggtecaggga
gtcacctgte
tgactgtceat
teacttttet
cgetctgect
aggtgetgtg
ggatgetget
actcaagcat
ctgtgactgt
gctggctcoca
tetetgegaa
ccoctcaatag
cteagetett
cccaggtcat
tggtctacty
tegtaasatc
caaaacccag
atattcaact
gctaaggaaa
ctteccaaac

getatgactyg
gectgactea
tegectocect
ttggetctet
actttttgtt
cgattctegt
tgccccggoe
tgatgggacg
ttetgttttg
aatacagaag
aggaatactc
tgctottage
gcagagagcet

(238)

PCT/US01/23433

cacagaaatg
agctgtgact
tggatttaac
atatagactg
caccacctcc
tgagtcactt
cacagctacc
tccagaacaa
tacagacaat
ggacatcegt
tatcteatat
gaaagatcaa
cgtgtctcte
caaaaaggtc
tggctgette
cagcttoget
cacctacgty
cctgtgtaaa
cttecetggee
ctecatcate
ggagggtgty
caatagactc
ggccatttet
cctggaccag
tttagtattg
tgaagtgtca
catcctggge
ggcctaccte
cctecectcage
aaaatctgag
tgagggggat
ccatatggaa
agggaattca
tgtttgttct

cogcatgtta
gaagttgtge
tttgccccoct
ttttecttee
gttgtttcct
tatttgcege
tcaatggotg
atctcaggga
gagaaattat
agaaactaga
catacctgag
tccaataatt
atcctgtgag

60
120
i80
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2079

a0

120
180
240
300
360
420
480
540
600
660
720
780
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agctatccta
tatggcagga
tgttatctge
gcagtgatgg
gaagtgcagt
ctactaaaag
tggtgcaaay
agaactgata
acaacctaca
ttgttettca
aagagtggag
ggaggcaaat
acagaacaaa
gaaggaacabt
ggaattetgt
aagattgact
cctaatteat
gtatggaata
tcagggcagy
gagctagaaa
actaccacca
tcagtgtcag
gatgacatga
tgtgaggcty
aagcagccat
ggaatttggy
ataacacaga
cagacaagaa
ctggtaggee
gceeggagtt
atggtcgaga
actacgagty
tttgtgctgy
aaattggaag
aacatgggee
aatggagaga
gagaatgeca
aattccecty
gatcctgtgg
tgttcatttt
cggectcctga
gcagtactga
gatgtgatca
acattttget
atcagtctct
attgectgty
atgttecetty
tcacgtagga
tcagetgcag
acctactica
ttcettggga
ggctgtettg
ggtgcaatag
aatgaaagca
tttatattta
ctgegaacac
tctggttcete
tggaatgaca
tcagogtcac
actctaccac
agcaactgtg
aagattctga
tccagtgaac

tagagctteg
ctgatgacaa
cagatgccta
caggtectga
atgaatgtgt
gagtatacca
accetetgea
ccctgactga
agcteccteca
acaaagagcg
aggctatcat
ctgacataga
acaatggtaa
gggatactge
atgtggtcaa
acatttacaa
accagtacat
actatcacgt
cacatcatgg
gaccctctgt
gtaccaccct
gaagaagaaa
ccacacacct
tggaageccg
gaeectgecagg
atcoccaagy
agttgaaatc
atcacttgaa
tocctagatgt
tgaacaagcet
cagttaacaa
atcagctgeg
ctgataacct
ttgcaagact
atggaagcac
teagagtgge
gtatgaagtt
ttattacgge
tatttactgt
ggagctacte
caacaaataa
tggcacatgt
cgtgggtigg
ttttecgegg
ttgtagcaga
ctgttttege
agggggtgca
aatactttta
tagactacag
tttggagttt
ttgctttata
ataacatcaa
ctettctetg
cagtcatcat
tttteccatty
attgetgtag
gaactcctgg
cggttegaaa
tcaacagaga
tgaatggtaa
tgcaaatcat
aggaactcac
agaacaggaa

ctgtecagga
aatttgtgac
taagattaty
tgttttteca
cecttacaaa
gagtgaacat
ggcatctgac
gtattecateco
tagggtggat
caccaggaac
agcaaatgcco
cctggoagta
aattgtcatt
atatgataaa
atctgtatat
cactgaccaa
tgcagotgto
cgtgaaatat
acaagtttca
taaagatatc
teggaccaca
ccggagtact
tecatcagea
agaaatcaty
aactataggt
tocagatcte
tggtgaaaca
tgctgaggac
acagcttegg
tcagaaaaga
cctecttecag
tgcggecace
tttgaagact
gagcacagaa
tatccagety
ctittgtectg
gggaacggas.
agcaataaac
tasacatate
caagegtaca
gacacatact
ggaagttaagy
aattttgetg
gctecagagt
gctgetette
tgeectgtta
gctttatate
tetggtegge
gagttatgga
tataggacca
taaaatggtt
ctatgaggat
cctattagga
ggcetatete
tgtcetacag
tggcaaaagt
acgctactce
gcagtcagag
ggggcttety
ccatggeaat
agacegtggc
ttccaactat
tectgatgaac

acagacgtca
tctgacectyg
tctcaaagat
gaccegtgte
gkggaacaaa
ttgtttgaght
aagatttatt
aaggatgact
ggcacaggat
atagtaaagt
aattaccatg
gatgagaatg
agtcaattga
aggtcagett
gaggatgatg
agcaaggata
gattacaacc
tectttggatt
tacatttcte
tctaccacag
actttgagee
agtaccccat
tegteccaaa
tggtttaaga
gtatcaactt
agcaactgtt
gctgacaaca
atcacctact
aacttgacce
gagegeteott
ccacaagett
aktgttgette
gacattgtca
ggaaacttag
tctgcaaata
tataacaact
gctttgteca
aaagagttca
aagcagtcag
atgacaggtt
acatgetott
cacagtgatg
tcocttgttt
gaccgtaaca
ctgattogga
catttcttet
atgcotggtgg
tatgggatge
acagataaag
gcaactttga
catcatacty
aacagaccct
ttgacctggy
ttcaccattt
aagaaggtac
acagagagtt
acaggctcac
tcttecttta
aacaatgcca
agttacagca
tataaccata
atcecttott
aagctggtga

30/37

tcatgataga
cteagatgga
gcaataacayg
caggaaccta
aagtttttet
cegaccacca
atatgccctg
tcattgetgy
ttgtagtgta
ttgatttgeg
atacctecce
ggctatgggt
acccttacac
ccaatgecectt
acaatgagygc
gtttoggtgga
ceagggacaa
ttggacctet
cgecaattca
gacctottog
caggaaggay
cteocagetgt
tcecoagetet
ctcgtcaagg
atctatgeet
cttcteetty
ttgctagaga
ctgtecggge
caggtggaaa
gcagagecta
tgaatgcatg
atactgtgga
gggagaacac
aagacctaaa
ccttazagea
tgggtectta
caastcatte
gtaacaaggt
aggaaaattt
attggtcaac
gtaaccacct
cggtccatga
gtctecotgat
ccatccacaa
tcaaccgaac
tettggetge
aggtttttga
ctgcactecat
tatgttggct
taattatget
ctatactgaa
teoatcaagta
cctttggact
tcaattctct
gaaaagagta
ccattggtta
agagccegaat
ttactggaga
gggatacaag
ttgccagegy
acgagaccge
acctgaacaa
ataaccttgg

(239)

PCT/US01/23433

aagtgeceaac
gaatatccga
aacccagtgt
taaatacctt
ttgtectgga
atetggggey
gactcectac
aagaccaact
tgatggaget
gactaggata
ttaccgatgg
aatctatgca
cctacggatc
tatgatttgt
tactggaaat
tgtaccettt
cetactttat
ggatagtaga
cecttgactet
catggoaage
taccaccceg
cgaggtactt
cgaagagage
acagatagca
tgetectgat
ggtcaatcat
getggetgaa
catggaccag
agatagtgct
tgtocaggea
gagagacctg
ggaaagtgcet
agacaatatt
atttccagaa
aaatggcega
tttatccacg
tgttattgte
ttatttgget
caaccctaac
acaaggctgt
aacaaatttt
ccteettoty
ttgcatctte
gaacctctge
tgaccaaccg
ctteacctgy
gagtgaacat
tgtggetgtg
cegacttgac
taatgtaatc
acctgaatcea
atgggttata
catgtatatt
acagggaatg
tgggaaatge
agggaaaaca
cecgtagaatg
cataaacagt
tgtcatggat
cgaataccty
cctagagaaa
ccatgagege
cagtggaagyg

840

so0

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1880
1740
1800
1860
1920
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
4500
4560
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gaagatgatyg
ctggaactca
gegaaccacc
tttttecctt
ctctatacca
accecagacey
atgccaaace
cgeggeagea
agticaaaag
ccaacaaaad
gtgtgtacte
ttttttcaac
gtaccccate

<210> 29

<211> 1962
<212> DNA
<Z13> Homo

<220>

ccattgtect
ttcatgagga
agccacacca
tgctaaccaa
gecatgeegac
aacccceace
taggctccag
gtgatggatt
gaccggetea
tgctaacacc
ctaaatcttt
tgggatttaa
ctttcttgte

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 29

atggatccca
gtggtcccea
gaagacaaat
aggtggctga
aaggactcca
cacttggaga
ccctcagaaa
agegggetga
gtggctggey
agcctectga
tactacctto
ggcttectec
gccaacatcc
gttgaccget
cggacccgec
tactggtoge
aagtgggctc
teggecatea
aagagcacag
gtettegtea
ctggeettgg
tactgetttg
ctgccetgea
cagggactce
ggctcatgge
cttgettteo
gaggacaact
tgaaagggca
gggcattttyg
cggcctetea
cagegagety
aaacttcgac
ttogtgtaace

<210> 30

<211> 1558
<212> DNA
<213> Homo

gegttgttag
cttecctgea
caatggtgte
ggtctccaca

gcagtttocg

gccaagggght
aagccacagc
gecaggagtt
tcatcectgt
ccgcagtgge
tggcgctoac
tgcagggage
tggagtttge
acactgecct
gggccattge
tggacatgtg
actgtctceac
tccaccgget
ceatectoot
tgctetacca
atgtggccaa
tcagcaagac
cttiggecatc
cecacaggggc
cacatgtact
ttgggtgggg
tagccageto
ctgccaggea
cctggetcat
ttttegtaac
agatcgcgee
tcaaaaaaaa
tttaataaaa

sapiens

ggatgatgee
atctgatget
ttataccaga
cgagcacaca
actggetggt
ggccaaatgt
aaaccacgtc
tatagttect
tttggteoact
ttgttgactg
atgctgtect
ggteagecca
cttteccect

7477349CBL

caatgagtat
ggacatcact
ccatgeacag
ggtcacaggy
ccaggeteag
gagaggtaca
tggccageca
tgaaagccac
catctactac
cctggegege
agccteggat
agtgetggoo
tgccaaccac
gtgcocaccce
tgctgtocty
gagagacacc
tgtctattte
acggaggagyg
gggcatcacc
catgtacgtg
catggtggcc
tttecgggeo
acagccagag
agaagtgtag
ggggectity
gtogaggete
ttatgtttge
caggctaata
cgtgaatgeo
tgaggragga
atagaaacac
aagagaaaaa
taaagtgata

acctegttta
cctttgetge
aggeggatce
gaagatctec
gtggcegeca
ggtgatgeey
catcagctge
ccaagcaaag
agtctataga
ttctgagttyg
ctaaagacaa
ggggagaaag
tcagatggag

tatgatgttg
gctgtectygg
aaaagccagce
ggaagctggg
tgtctgegta
gectggecgatg
cgagtgaccc
tggccagaga
agtgtcctge
cttgecacca
atcatcatcc
cgocaggtge
gecteagtet
ctgeaccate
agtgctgeee
gactcaccea
atcecttgty
ggeceggagty
acactgttca
goceetgtea
atgctocaca
actgtcecgac
ggcatggcgy
aggagggggc
aggttgtacc
ctectttgug
ttcaccagea
gcatcagtgc
agattaatgt
gaatcgettg
catggaactc
acacattagg
atcaaaaaaa

3137

accacgagga
ccccaagagt
cacaagacca
agtcacccea
cagagagbgt
aagatgttta
atacttacta
atgggaccce
agatgacaca
atataagcag
acacaaactc
ataactgcta
actt

cccatggage
gtacagaagce
attcttgtet
accteccegaat
aggatcetgyg
ctgacaggga
tgetgeecac
tcegeagagag
tgggcttyggg
ggaccaggag
aggtggteat
cecaggetgt
ggatcgeeat
gggecgecte
tgttgaccgg
gaacactgga
gegtgttect
ggctgeagee
ccctectgty
accgggactyg
cggcagccaa
aggtcatcca
cgaagcctgt
ccagctaggyg
caaaacacgt
tgtggeteee
atcectattt
tgtgggeatt
tggttgaaty
aacccaggag
caacctggge
taacagttte
aa

(240)

PCT/US01/23433

gagtttggge
atactccacc

cagtgagage .

tagagactct
taccaccage
ctacaaaagc
ccagctaggt
tceccogaggga
gaaattggaa
tggtaataat
tecagactttt
aaattcccct

aaaagatcca
atatactgag
cagccatice
aaggccatce
ggcaaacaac
gekgegggge
geecaacgte
gtccoccgtgt
gctgeectgte
gcectoctac
cgtgttegeg
ggtgegeacg
cetgeteacg
gtccccagge
catccectte
cgaggtccte
ggtcaccaac
cegggtggyce
ggcgeocegg
gagggtecac
cttcggecte
cgatgectac
gatggagect
agctcagggt
ttatcaacag
aggtagagag
cctgggaaga
cotttgeggy
gatagaaaaa
acggaggttg
aacaagagtg
tttttageat

4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5324

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1962

JP 2004-516817 A 2004.6.10



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

WO 02/10387

<220>

<221> misc_feature
<223> Incyte ID No: 55002225CB1

<400> 30

attttatteg
attggatgaa
tgcatettgt
ttatcaaact
ttcaacaggy
aacagtccct
aatgeetttt
ctgcaccatc
tgtaatgagt
aacaaggtac
attgcetgte
ttttgatttg
ttttttttte
ggagatgtat
agtgatgaag
ccettateat
tgtgggttat
ctacatcctyg
caatatggga
agacatgatt
gcccattett
aatacaatga
gtagggaatg
attataaact
ggaacctgac
ggagggtatc

<210> 31

<211> 2304
<212> DNA
<213> Homo

<220>

cgaaggcacc
gtggcaaage
tggaacacct
gccagtgtgg
ctggtiggca
gacatctata
cttatteace
atcacatcee
gtggacaggt
aagaccatce
tgggtctact
acatecectg
cctctacect
caacagaata
ttgacaaaga
gtgatacaac
taccteteca
ctgagtggaa
aacactctga
gtctatetta
cttgtgtact
gcttaatatg
ggatagtctg
agtcactaat
cttgcectee
accttagagt

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 31

atgeggetgg
gaaagccgag
cagcatccoy
gatgtetgte
acaggaagat
tgtgaaagty
tectgetttg
aacaggtgcc
ggaaatgtta
gcagacaaag
totggacagt
ttcccaactt
ggcagtgggt
tgcatgttge
ctecectatgg
gtcattggca
ategetgece
ctggccatet
gtggtacgge
cgecaccgteot
ctegecateg

gacctgtece
gaggggagty
cggegeccac
tagcccceac
taggactcag
aacttggtga
gagagaagac
acaacgttgt
cagaagcece
aggccctgge
ctgatcecatce
acagatctca
ctggttggee
ccactggttyg
atgaggatga
ttgcactgge
tcaccegeta
ccgacttect
agctetectg
ccotctacgt
ttecacccctt

ccacgetect
tttaatcect
ctgeogaact
tagatacagt
acatcctcat
tctgeaacct
aatgggcccg
toggatacttg
actttgecct
ggatcaattt
cgaaggtcat
acgatgtact
tgattttggt
aggatgccag
tggtgetggt
tggtgaactt
tetgtetcag
cgectcaaat
aatcacactt
ctggtattat
tgtgactctt
ctaactttag
agatacccag
gaaaatggcce
acactgegge
gaagtctaaa

7475686CB1

agecegggeg
gaccaaatgce
atgtggagtc
tatgecaccag
agagcataaa
tttecaagte
cacgeageat
gacagctgta
tgtgggaget
ccoctgggeaa
ctatgetgte
ggtctecctet
tatacttggg
tgcctectte
ggacatgacc
aggcatcaty
taagaagttg
ggtggocatc
ggageatgge
cteccaccaat
gaaaccacgg

agaaaagagc
ggaaagtcca
tttaaacasa
catccteect
tgtattcact
ggctgtgget
agggggagag
taaccaattt
cgtecaacca
gggectttgg
caaatttaaa
ctggtataca
gtgctatatt
atgctgcaat
getggtggta
acagatggaa
ctatgecage
ccaaagaaga
ttaggaaagt
tagaaagggc
agcagcatgg
caagatgtaa
gcttecatgat
atccatgacc
cteactgtaa
atttggctat

cgegeectet
attgttcage
gtttccageg
geactygact
teactggecc
tatggettog
cctggeccte
ggagcetgge
gatgtgttgg
agggcaaagg
cttectgaca
ccecegeatoo
gaactcaggg
caggatccag
aagacccgga
ctggtcectgey
cgcaaccteca
atctgetgee
cacgtgctot
gcettgetgg
atgaattatc

32/37

acgacgcacc
cgaacaatga
tectggaata
tecatgattyg
ataataagat
gatttggtce
tgggtgtttg
gcctgtagtg
tttegactga
gcagecttect
gacggtgttg
ctttatttga
ttaattttat
cccagtgtac
gtctttatce
cagcccacac
agcagcatta
gcgactgaga
acatggatca
aggtgtaccy
aagagaagtg
aatgttgatc
ggtgtatatt
attgactcaa
cagtttcete
tttttatcta

tgtottgggt
tgggtecatet
ccctggteat
gggragcagy
agggtgactc
tcagtacaga
ctgcttcatt
cagctcatgy
gggctggagg
tgcacattct
getgggeage
cgggtagtte
aatgtgacca
gacgttatgy
ccttettege
gcatcggtaa
ccaatciget
cctiocgagat
gtgccteegt
coattgecat
aaacggccte

(241)

PCT/US01/23433

cgatgctegg
atccatttca
aagagtttge
gogattatetg
ccaggaaaaa
acatagttgg
gggggectot
ccatecatgac
cacgttggag
ttatcectgge
agagttgtge
cgataacaac
gctatacttg
caaaacagag
tgagtgctge
tggectteta
acccttttet
aggaaatcaa
cecatgagtcet
atatgtttat
taaccatgea
tatattgtgy
atttcageat
aactcaccaa
aaggttccta
ttasaaat

tagggggetg
ccttgetacce
gcactcaaca
aatttggttt
agtctgteca
aggagtggtg
gtoectggec
gagcatcott
atgtgactgg
tcttgagagt
cacggagggt
catctggtta
gatgttctec
tgattatgac
agccaagatc
ctttgtettit
cattgccaac
ggactactac
caactacctyg
tgacaggtat
cttcetgate

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1558

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
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gccttggtet
acggtcetct
gatcagcage
cctgtggtea
gteeetgggt
ctggtgctcoa
accatcgtte
ttctacgtogg
acggtcaaga
tcocageggy
acagaagagg
ccagtccagt
gacatctgtg
atacaatgag
tactgtotce
gaacatgtac
atcttactat
tegttttatt

<210> 32

<211> 2322
<212> DNA
<213> Homo

<220>

ggatggtgtc
ttattgtcaa
tctactacaa
ccatgaccet
tccagacgga
tgtgcattct
gtgacttctt
tocgagtgoat
acaacaccat
ggageaagtc
tggactgtat
actcagagca
tteatgocto
actagacatyg
acaatcccaa
tgtgtgcaag
gtatcaaacc
tcoccatteat

sapiens

<221> misc_feature
<223> Incyte ID No: 7482007CBlL

<400> 32

cccattteaa
cgtgatggty
cacctctggy
aagtcccagy
tatagatcca
aagactggaa
cagcectgtyg
caaaaatcag
ggtgeatcte
gctecagaga
gcctgeatca
gtggagttat
aagagotata
ttcattccca
caactccaca
gggttteaca
aataccacay
tggccaaatg
gaagceeact
gttttaccag
aatgccagag
tgccaaatga
gtgatgtett
atcacctgea
gecacagtgt
gtgaatatag
aacattaagy
tacctctete
gteattttee
gggtgcccat
atgagacctg
atcceggegt
actecagaggc
agcaaaaatg

aaatgoagaa
aggcatcatg
ctgctagate
caaccatgat
agattcacct
ggatccaaga
ctaaggactt
ctgaaacatg
geoctttotgt
ccattgagag
ctgacatggt
taaaaaatat
gtgaagtgge
acaaaaatge
tocacaataa
tcaaccataa
aagatatcett
catcccaagce
tgcaaaatgt
aaaggttgca
cceagtgtgt
tgttggatat
tttecattct
ttgggcteag
ggtcccgggt
cagtgtceet
cceaggacta
tgtttttetg
gtaggatgat
tgatcattge
aggectgtty
tcegtecattgt
cctetattgg
ttgccatect

cattcteatt
gagccaggag
gtectactte
gtgctatgee
gcagattege
cacggcctat
ccccactgtyg
cgccatgage
gaagtactte
cagtgctoac
caggctgaag
tcacccacca
cceacgtgece
aaccaaatca
caaggagatt
ccasaccaat
tgttgtteac
Tttt

gacagatcac
ctagggagcet
tacttectgg
ttgctgetta
aaaagctgga
gaaatgcgaa
tecatggagaa
tacaagcctt
agcagcacea
tgtagctcaa
gaaatcatca
ttctacagac
caaccacatc
cagctceggat
ttetgagaac
tacctcagag
aggastggta
cattagcata
gagtetteee
agaaatcata
tggctggeac
caggaacgaa
catgtectee
cgtctcaate
ggttgtgacyg
tectgactgee
caacatgtgt
gattctctte
gaagtcccga
tgteactaca
gcttaactygy
ggctgtaaat
cagttccaag
cactccacty

gceatcocat
aagatcttct
ctetteatet
aggatctccc
aagcggetge
gtgctgtgct
ttegtgaagg
aacagcatga
aagaagatga
cttgacctea
tgacccactg
tcaaccaagt
tcaagaagec
gctgacatit
agacacaagg
gagattaaca
aaattaaact

tgecactgac
gagctctgac
atgcegtgaa
gtgttctttc
gataaactte
ggaccttgta
ataggattta
tectgtggaaa
tctataccte
ggaatccgta
gaaacaacat
ttgtetgata
ctegacacag
ttgttgecagt
attgtgaatg
aaaagcctca
cagattcceca
gctttoocaa
agacaggtaa
ctoacctteg
tccaagaaaa
gtgaaatgec
aaatcgatga
ctaagcttgg
gagatatcat
aatgtgtggt
gttgoagtga
aaagcattge
atgatggtca
gttgctatca
gacaatacca
ctgattgtgg
tctcaggatyg
ctgggactga

33/37

cggettactt
gtggccagat
ttggtgtoga
gggagctetg
gectgecgeayg

gggcaccett,

aaaagcacta
teoaacaccgt
tgctgectgea
gaaccaacgg
gtgtcacaca
tcataggotyg
gaatgctgca
actgatatce
agcagcaact
gggacagcag
acagtccaac

caggaccgty
cttectgekg
gatcctecatyg
tgtccacaga
aaagccctga
tttettette
catgtaatca
aactctttaa
tgcatattct
agaactgcce
ctggaaatat
atgttactcyg
cagecattte
cagtgaattt
aactcttcat
atttctccat
ggcaagaget
ccttgggoge
atggtetggt
aaaagatcaa
goagatggga
gctgtaacta
ccgacaaagt
ttetttgeet
acatgegtca
ttatcatagg
catttttcag
tcatcattta
ttggetttge
cagggecagh
aagccotttt
ttttggttgt
tggtcataat
cctggggttt

(242)

PCT/US01/23433

tygcaacagaa
ctggeectgtyg
gttegtggge
gttcaaggca
gaagacggte
ctacggtttc
ccteactgee
gtgettegtyg
ctggegteee
ggtgeccace
attgaaaacc
catgggaaat
aagtcegtaac
gctcgacace
gacatggact
gagctgaatt
ttgggtcaca

ggaggtgeca
ggtgattectc
tatgaaaatg
atgticccac
agggaaacec
caactgcagc
aasaaagtgyg
ggactcaact
agactttcega
ctittgattat
tgcatttata
agagaaaatg
aaactgggct
gtttgccaga
tcagacaaaa
gagcatgaac
aaggaagcetyg
tatcctgaga
gctatcagtg
taaaacccgo
tgagaaagceg
caccagtgtyg
tetggactac
gatcattgaa
cgtgtgeate
cteteacttt
ccactttttc
tggaatatty
cattggctat
gaaaggctac
agcatttgee
tgctgteaac
tatgaggatc
tggaatagec

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2304

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
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acteteatag
caggottttt
aggatgagga
ccaaccaatyg
gatgtcctga

<210> 33

<211> 2366
<212> DNA
<213> Homo

<220>

aaggeactte
tcatectget
tgtctteact
gatctasatt
gaccaagagyg

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 33

atttaggtga
tgctgooatt
cacagcaage
agagagaaaa
cagcttacee
aasagecghtyg
cgtggtacty
geacggoage
ggccaaaatc
gagcttcate
tctgetgtac
cgcggaggec
ggaggtgtee
ccacctcaag
agtcttoegtg
cggctgtgey
caactttgee
getgtegtet
ggtcacctte
cgecaaccty
cgagccagge
tgecttogea
tgggtcggag
gatctgeate
gctgtegttg
ggtcaacatt
ctacaagatc
getgeccata
ggttittocecay
tcattgtete
getcacgage
tgggaccegg
tgcccaccge
cgctcagaac
cettgetget
ctggetgteg
cctgoettge
gectgactty
cagggcatcg
ggccegecee

<210> 34

<211> 1458
<212> DNA
<213> Homo

<220>

cactatagaa
ggaaagcatg
ccegtgatge
accttccasa
agtaagtccc
ggagagatcc
agtctcateg
acgecccagy
ctgcccaaga
cagatceeoco
cacagcatgc
atgcatcacc
ccaccaccea
cacagattga
tactgegect
ctcacgagag
atccteatge
atcagctatyg
gecegtgctgt
tecttegeog
acgacceect
tggatgetgg
gacagcaagce
atttcactgt
gcgagtggeg
ggcatcctea
catggagacc
ctgggtacct
tacatgtttg
ctgaattcag
agctccgeoe
ccaggeatgg
gtegacctgt
acacccoceooc
gtetggacat
gagcacactg
atccaccegt
tgatggtgec
gggeeggtee
aagtgtcagg

sapiens

cttgacgtte
gtttggaace
gaaggggaaa
aatgaatcgt
ggagatccag

6769042CB1

gageccagty
ctttattgte
ccacagatgce
gtceceggagt
tetecggagea
ttctactgee
acactattga
tecaccgtgga
cegtgaattc
acgaggceott
actactacct
aggactgect
cectgtetea
cacgtaagca
tectggactt
gaaacctcac
aggtggtece
tgggectgete
ccteegtgay
tgctggtgge
gccaagtgat
tggagggget
accgttacta
catttgccat
ccatctggge
tegetgtgac
ccagtgectt
cgtgggtett
ccacgctcaa
aggtgagage
gcacctecaa
ccteccaccaa
cagcegtgty
aaacagaatyg
gggtgttgty
ctecagcccag
gggctgagty
cttgagocte
cgcageccgyg
cceege

catataattt
attatggate
tcgagggcag
caaggatgaa
gagaaagagg

tgetggaaay
ttcaacgetg
ctaccatcce
gatactgagt
gacagccttg
tgottggatt
caccegtecatg
gggctecetet
cteccattac
ccacaggcac
gaacaacate
getgttegee
gaacctgtcyg
gcacagtgag
cagctccgga
ctacteccgte
getggagett
cctetecegtg
caccatccogg
ccaggtectg
ggcagtgeto
geacctctac
ctatgggatg
ggacagttac
ctttgtagee
cagagtcatc
caagttgacg
tggegtgett
ctcoctgeag
cgecttcaag
cgcgaagece
gctcagecct
ageeggaagg
aaatgcccoca
gceecgagac
cagcetgaty
acttectcgg
ccttcatcac
agggatgtca

34/37

ttgecctiget
acaagataag
ctgagaatge
atgctgecce
ce

gagatcgeca
ccaagectot
atcataacca
tacctccaaa
aatctcacca
gotctgtecag
iggccatgtat
gccatgycag
cgettecogy
gectggagea
tggeeccgoce
accagoecace
ggctctecac
gcecaccaaca
gaaggggtet
tgccgetgea
gcacgeggac
ctoctgectgg
aaccagcget
ctgctoatta
ctacactact
agcatggtga
ggatggggtt
ggaacaagca
cctgococtgt
tecacagatca
gecaaggeay
getgteaacy
ggactgttca
cacaaaatca
ttecactegy
tgggacaaga
ctgecaacca
ccotttgecca
agctgtecte
ccoaggecag
gggattcceca
tecagcatcag
gctetgtget

(243)

PCT/US01/23433

caatgcttte
agatgcttig
atcactagge
atttctecaty

tgtacttcac
teatgacatc
acctgacaga
atgtatccct
agaccttett
aggacagcge
ccteocaacct
agttttcegt
cccacgggea
cegtegtgoy
acaccaagat
tgattteect
tcattacggt
gcagcaaccg
ggtegaacca
ctcaccteac
accaggtgge
tggeccacget
accacatcca
gtttcegect
tetteoctgag
tcaaggtett
ttectettet
acaattgetg
ttgtcategt
gogecgacaa
tggcogtget
gttgtgetgt
tattcctett
aggtetggte
acctcatgaa
gcagccacte
ggccaggetyg
tggaccctct
ccctgtgact
cgtgggcect
ggacacagtg
accagegagy
9999ggtiygy

2100
2160
2220
2280
2322

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
860
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
3280
2340
2366
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<221> misc

feature

<223> Incyte ID No: 7476053CB1L

<400> 34

atggaggccg
accagcageg
ctgecgggec
ctgetgatag
cgtgectteo
gtggcagege
ctgctgggee
ggecteggga
cagcacacge
cegteggege
cggetocage
gecticcace
aagtttegtt
aaggaagcac
ttcecaggtga
ggaattctga
agcecactet
tactccaatt
gecttcaaga
attttaagga
gctgagtget
agccaaggtt
ccatgtgeat
tggtctcaga
gatgcaagac

<210> 35

<211> 975
<212> DNA
<213> Homo

<220>

ctagecttte
ggaccccaag
gagggeegee
ctgecacttt
accgegtgec
tggegatgee
ggagcectgtyg
acgtggegge
tgegeacceg
tecatcgeact
gctgecaggt
tgecgettgg
tcggeegecy
ctgatgaggce
geggggacte
ttggcgtgtt
gtgcectgeag
ctticticaa
gectetttac
ggaaggaact
aatgctgtat
ctcaagaaagy
ggcagacatt
atccttteca
ttgaaaaa

gapiens

<221> misc_feature

<223> Incyte ID No:

<400> 35

atgggcatgg
catectgecot
acagccaact
tacttettge
aagatgctceo
cagatcttce
tatgaccget
gtttgettat
actcctgtoa
gagatcccag
tatgectget
cacatcctec
acgtgttcet
gtgetgecee
atectcacee
gctetgagga
atcaggaagg

<210> 36

<211> 948
<212> DNA
<213> Homo

agggtettet
teocecoggget
tggtcatgat
tcagccaget
aggacctect
tctacctgac
atgtggetgt
tecatggtggt
ctatgagttt
ccgtgetgaa
gegtgetgat
tgactgteca
cceoacattat
actcctacca
ccatgetcaa
aagtactagg
gctag

sapiens

agtggeccacc
cccgagaggs
cttetetgte
cetgtggaac
gcataacttg
accgagecty
ccacgtgtgg
catecgecctg
cagccgegocs
cgegecgety
gagccgggaa
cgtggtgeeg
ccggagaget
tgaagtggoty
ctggcgggay
tgtgectgtge
cetgeeeeee
ccecctgatt
taagcagaga
tggactittt
tgagagttat
acagcaaagg
gccaattggt
ggacagcacc

7480410CBL

ccagaactcec
tctctttgea
toctgeteate
ctecateatg
gtccaaggac
cctgattgga
gtgcaaccct
cggetectgg
ccccttetgt
gttgtettge
gctgottate
caggatgaac
ggtggtgage
cactccagag
cceacteate
gagatgtogt

geeggegtty
atactcggtt
ttcacggtee
ctgetagtte
gtoggeetega
gegagtgage
atctecttey
ggccgegacg
togttgetca
ctetttggee
ccctectatg
tttgtctace
gtgctgecgt
ttcacggcac
cagaaggaga
tggatccoct
atctggaaaa
tacacagett
tgaacacagg
cgtcagtgat
accattggge
tctggeagat
catggcttgg
ctaggcaget

actaacttceg
atagtcttet
cacatggact
gataccatct
aagaccattt
ggggaattct
ctacggtace
gttggtagtt
agatcocegag
acagacacgt
cctetatctg
tctogctgagg
gttttctacg
aaagataaag
tacagcttga
tcctaccaga

35/37

cccttgecct
cgaccecgag
tggtggtgac
cggteaccat
cggeegtceto
tgtcgaccgy
acgeectgty
gggccatcac
tgategeget
ggggegaggt
cegecttete
ggaagatcta
tgceggecac
attgcaaagc
ggcgageage
tcttectgac
gcatatttet
ttaacaagaa
ggttagagag
ctgagattct
ctggactgta
gttgtaacta
cteccecacty
actgttgatt

tcctcacagy
ccatctttgt
ceegootoca
acatctgtat
ccttectggg
tecectgetggy
ctctectcat
cecttggatgg
agatcaatca
cactctatga
tcatctotgt
gecggegeaa
gggcagectt
tggtgtctge
ggaataaaga
gcatcagggt

(244)

PCT/US01/23433

gggaccegag
cggegeegte
gctgetagty
cecgegggte
ggacgaacta
gegacgtegy
ctgececgee
acggcaccty
cgeccggoty
gtgcgacget
caccegegge
cgaggeggcee
catgeaggtg
aacggtgtce
catgatggtg
ggaactcatc
gtggcttgge
ctacaacaat
acatgggtag
tcoctocaca
gaagcageag
tgecttette
agcaggaact
atttazaatt

ceteatcace
ggtggctata
cactcoccaty
cactgtecece
ctgtgcagtt
tctcatggee
gaaccgeagg
gtteatgety
cttttietgt
gaccctgaty
ctcctacacg
agcetttget
ctacaccaac
cttctacace
tgtggetgea
ggcgactotg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1380
1440
1458

60

120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
975
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<220>

<221> misc_feature

<223> Incyte ID No:

<400> 36

atggagacgt
cacagtactg
tgtgggaaty
tacttcttece
aagatggcag
caaattggee
tatgaccget
gtctgtetec
atggtggtag
gagatgetat
tttgettget
cacattctag
acctgetect
ctgaggccta
gtecttacte
gcactgagga

<210> 37

<211> 1086
<212> DNA
<213> Homo

<220>

<221> misc_feature
<223> Incyte ID No:

<400> 37
ggctctatte
ctagaaggct
cccaatcaaa
tectgttgtcet
gtcatcatca
agtgetettt
agcctgetta
cattecaccy
gccatatgca
actttaagtt
acactgccat
ctgegtctgg
catgcagtgyg
gctgtaatte
tetecacttea
tetgorcacet
ccettettea
aagcacatag
ttttag

<210> 38

<211> 152%
<212> DNA
<213> Homo

<220>

<221> misc_
<223> Incyte ID No:

<400> 38

goggtgaacca
ctgaccttgt
tcetecteat
tcagccaget
ccaacttect
tetttgtetg
atgtggecat
agattactgg
taatgaattt
ccttgtigaa
gtgtctteat
ggactgtget
cceacctgac
ggeactaccy
ccatgeteaa
aggggetyga

sapiens

agacgctgge
tgagtgract
ccaccattca
getttgttee
cagtggtccea
cttttctgga
gtgagaggag
gecatctgtga
gecctettea
gotototttg
tttgtggtte
cctgeacaga
agattattac
tacgtattca
ttgtetttte
actctttgtt
accccattat
gtcaagctaa

sapiens

feature

55036418CB1

gtectacaca
cctetteteo
cttecteate
cteccteatg
gtetggeagyg
tecttgtggga
tagccaccca
gagctooctgy
cccctactgt
getggootgt
gettetette
grcaaatgcac
agctgtcacc
ggcecccage
cecocteatt
ccgctgeagy

7481701CB1

ttcttgtaag
ggaaattgaa
ggagtttate
actgctetto
gttgaatact
gatttggtat
catttecctte
ggtgtgtcte
ttatcecctet
tggctttate
gaatcacctt
cacacgagec
agctgtgaty
ttcagctgga
gotettettt
ctgggatata
ctatagcetg
gatatttttt

7481774CBL

gatggettet
gtggttatgg
tacatggacce
gacctcatgt
aagtccatct
tctgagagge
ctteactatce
gcoctttggga
ggcttgagga
gtagacacat
ccattcteca
tctgcteagyg
ctcttetatg
catgacaagg
tacagcttga
atcggecagee

tgtattcectt
actctcactt
ttcteegett
atctatgctt
cacctecaca
accacagcca
aatggttgte
ttgacagtta
atcatgacce
acacccgtte
gaacatatct
atcgtcatga
ctcatcttea
ggccgecogea
ggcagtotga
gccattgete
aggaataaag
tcegtaagac

tectettagy
cggtocttcac
cteaccttea
tggtctgtac
cctttgtggy
tattgotggg
ccatcctcat
taatcgatgy
aggtgaacca
ccctgttiga
tecatcgtgge
cctggaaaaa
gggcagecat
tggectetat
ggaacaggga
agcactga

tatccaatag
tcaacttgga
teccttatte
tcattgttgt
cteccatgta
caatcocaaa
teetgeagat
tggecttiga
ccaagctatg
ctgagattge
tctgtgactt
ttcaggtagt
tgtectacga
cageatttte
cteteatgta
tggecttige
aaataaaaga
cagggacctc

(245)
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catcttetee
agtggeccte
caccccoaty
caatgtgoca
ctgtggeata
actcatgget
gaatcagagg
cttgatccag
tttcttetgt
gaaggtgata
ctcctatget
ggccetggee
gkttcatctac
cttetacacyg
gotgatgggg

tagatgecte
gatggagagc
ctgggttaag
tggaaacctg
tacttttate
gatgctgtet
gtattteotte
ccactaccty
tacccaactg
ctggatctet
ccteccagty
ggatgtecatt
tggtattgtg
cacgtgbgte
cctacgette
agttttgtet
agctatasaa
aagtaagata

60

120
180
240
300
360
420
480
540
600
660
720
780
840
200
948

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1086

aagggagace acagtgagag ggagccctga gcagaagtaa ggctgtcaca aggetggaag 60

36/37
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cagagaacat
taaggaagtt
gcagcaccca
cctotttgtg
cctggtgtee
ttcctteoctg
tggatgtgac
tetgggtogt
ctgcaagccc
agtgacctgyg
accccgetgt
gatggoctge
tgtgetgtee
acaaattcgg
tgtgygtctec
ttoceaggae
tectoteate
ggggaagaga
ggccactgge
ttgecttttt
tgctettaaa
ccatagcteo
ctgggactac
gacggggtet
tgccatggeo

ccecatggaa
ccaaggattg
acceatttea
gtcatcctga
cggctggaca
gacctcagtt
aagaccatca
gtggagtgece
ctgoactaca
ggctgtggyg
gggcaccacg
atcagcactg
ceccttggtgt
tcagcatcag
cttttctatg
cagggcaagt
tacaccctes
gagctaggaa
agcatctgga
ctggactett
attgagacgg
ttegactatt
aggtgtgeat
tgctgtgtty
tcctaaagtt

ctgaagacay
atatttctgt
tectactggg
tegegtacct
cecaccteea
tcaccaccag
gctacatggog
togcttetgge
tggtgatcat
tggccaactc
aggtggacca
tggceatega
ttatectact
gaaggcagaa
gaaacatcat
tectecacget
gaaacagaga
aggagtaaag
acggctgaat
gtgaggetgt
ggtcteacte
gggcttaage
cactggcagt
accaggctgg
ctgggatta

catgetgeat
tcagetgeag
attctetgac
cctgaccete
cacccceatg
cteeatecce
ctgtgecatce
tgtcatggee
gaaccccagyg
cttggecaty
cttectgtgt
cggcaccghe
ctcttacage
ggccttegge
ctacatgtac
cttctacaac
ggtgaagggy
gcatctcreac
tccagetgat
ttcagttctg
tgtcacctag
gatcctecce
gggaattgtg
toccasacte

37137

cectgggagy
tagagatgga
cgaccccatc
gtaggcaaca
tacttcttece
cagctgetet
cagcetettee
tatgaccggt
ctotgeoggy
tetectgtga
gagatgcccg
tttgbcctgg
tacattgtga
acctgegget
atgcagocag
attgtecacce
geactgggaa
ctgacttcac
attageccac
acattatgtg
ggtagagtge
caccteagee
gettttetgt
ctggeotoat

(246)
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agggagctct
tggaaccatg
tggagaggat
ccaccatcat
tegoecaccet
acaaccttaa
togttectggg
gtgtggetat
gcttggtgte
cecetgegett
ccectgateeg
cggtgggtgt
gggetgtgtt
cccatctcac
gagccagtto
ccctecteaa
ggttgettet
ctccatccag
gacteccaac
tttttgttgt
agtggtgecoa
ttecaagtaa
cttectatgga
gtgatcctec

120
180
240
300
360
420
480
540
600
660
720
780
840
%00
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1529
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International Application No

PCT/US 01723433

CLASSIFICATION OF SUB,JECT MATTER

A

IPC 7 Cl2N15/12 C12N15/63 Ci2N1/21 Ci2N5/16 A01K67/027
CO7K14/705  CO7K16/28 C12Q1/68 GOLN33/50 GO1N33/577
A61K38/17 A61K39/395

According o onal Patent Classification (IPC) or to both nali ification and IPC

B. FIELDS SEARCHED

‘Minimum docomentation searched (classlfication system followed by classification symbols)

IPC 7 CI2N AGLK C67K C12Q GOLN A61K

fion searche other

to the extent that such documents are Included in the fields searched

Electronic dat ing the i

search (name of data base and, whore practical,

Search terms used)

EMBL, SEQUENCE SEARCH, EPO-Internal, WPI Data, PAJ, BIOSIS, MEDLINE, CHEM ABS Dat

() 5 July 2001 (2001-67-05)
SEQ 1D NO: 263 SEQ ID NO: 25
abstract; claims 1-17; example 1

- e

C. T ) TO BE RELEVANT
Category © | Citation of dacument, with indication, whers apprapriate, of the relevant passages Relevant o claim No.
X DATABASE EMBL [Online] 1-8,11,
accession: AC026960, 12,45,64
27 March 2080 (2000-03-27)
BIRREN B ET AL: "Homo sapiens chromosome 3
clone RP11-170K4 map 3, WORKING DRAFT
SEQUENCE, 15 unordered pieces."
XPP02195514
P.X WO 61 48188 A (MATSUMOTO SHUN ICHIRD 1-19,22,
sMORIKAWA NORIYUKI (JP); SUGIYAMA TOMOYASU 25-45,64

Further documents are listod in the continuation of box C.

. Patent famlly members are Yisted in annex.

° Special categories of cited documents :

*A" document defining tha general state of the art which is not
considered to be of particular relevance

“E* earlior docurment but published on or after the intemational
filing date

“L* document which may throw doubts an priority claim(s) o
‘which is cited to establish the publication date of another
citation or olier special reason (as specified]

"0 document referring to an oral disclosure, use, exhibitian or
otiter means

"B" document published prios to the international filing date but
Tater than the priority date claimed

*T* later document published after the intemational fling date
or priorily date and nat in conffict with the application buit

cited to understand the principle or theory underlying the
invention

" document of particular relevance; the clalmed invention
‘cannot be cansidered novel or cannot be considered to
invalve an invantive step when the document s taken alone

" document of particular relevance; the claimed invention
cannot bs considerad fo Involve an inventive step when the

B

ments, such combination being obvious to apersan skiled
inthe art.
"&" document member of the same patent family

Date of the actual completion of the intemalional search

9 April 2002

Date of mailing of the International search report

23, 07 2002

Name and mailing address of the 1SA
European Patent Office, P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswilk
1 Tel. (+31-70) 340-2040, Tx. 31 651 eponl,
Fax: (+31-70) 340-3016

Autharized officer

Devijver, K

Farm PCTASA/210 {second sheel) (July 1392)
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International Application No

PCT/US 01/23433

C.

TS TO BE RELEVANT

Category ”

‘Citation of dacument, with indication,where appropriate, of the relevant passages

Relevant to claim No.

P,X

WO 01 36473 A (PARODI LUIS A ;LIND PETER
(SE); SEJLITZ TORSTEN (SE); SCHELLIN KAT)
25 May 2001 (2001-85-25)

SEQ ID NO: 13; SEQ ID NO: 14

claims 1-97; examples 1-15

WO 01 85764 A (BAYER AG ;RAMAKRISHNAN
SHYAM (US)) 15 November 2001 (2601-11-15)
SEQ ID NO: 1

claims 1-78; examples 1-14
WO 01 66750 A (UPJOHN CO ;VOGELI GABRIEL
(US); WOOD LINDA S (US))

13 September 2001 (2001-09-13)

SEQ ID NO: 47; SEQ ID NO: 181

abstract; claims 1-95

W0 01 62797 A (PARODI LUIS A ;LIND PETER
(SE); UPJOHN CO (US); VOGELI GABRIEL (US)
36 August 2001 (2001-08-30)

SEQ ID NO: 32

abstract; claims 1-141

STAM N J ET AL: "MOLECULAR CLONING AND
CHARACTERIZATION OF A NOVEL ORPHAN
RECEPTOR EXPRESSED IN HUMAN PANCREAS THAT
SHOWS HIGH STRUCTURAL HOMOLOGY TO THE P2V
PURINOCEPTOR"

FEBS LETTERS, ELSEVIER SCIENCE PUBLISHERS,
AMSTERDAM, NL,

vol. 384, no. 3,

22 April 1996 (1996-04-22), pages 260-264,
XP002030124

ISSN: 0014-5793

PARR C E ET AL: "CLONING AND EXPRESSION
OF A HUMAN P2U NUCLEOTIDE RECEPTOR, A
TARGETFOR CYSTIC FIBROSIS PHARMACOTHERAPY"
PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES OF USA, NATIONAL ACADEMY OF
SCIENCE. WASHINGTON, US,

vol. 91, 1 April 1994 (1994-04-01), pages
3275-3279, XPOOO611412

ISSN: 0027-8424

WO 99 55732 A (AHMAD SULTAN ;CAQ JACK
(CA); DONNELL DAJAN O (CA); WALKER
PHILIPPE) 4 November 1999 (1999-11-84)

1-19,22,
25-45,64

1-19,22,

25-45,64

12

12

Form PCTASAI210 (contimualion of sacand sheet) (Jiy 1992)
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[nternational application No.

INTERNATIONAL SEARCH REPORT PCT/US 01/23433

Box| Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:”

Claims Nos.: .
because they relate to subject matter not required to be searched by this Authority, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

2. [X] claims Nos. 20,21,23,24
because they relate to parts of the Intemational Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/1SA/210

3. D Claims Nos.

beoause they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of i ion is lacking (Conti ion of item 2 of first sheet)

This International Searching Authority found multiple i i in this i i lication, as follows:

see additional sheet

1. D As all required additional search fees were timely paid by the applicant, this Intemational Search Report covers all
searchable claims.

2. D As all searchable claims could be searched without effart justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. El As only some of the required additional search fees ware timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. [ﬂ No roquired additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-82 (all partially)

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)} {July 1998)
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International Application No. PCT/US 01 /23433

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Continuation of Box 1.1

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.

Although claims 32 and 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.

Continuation of Box 1.2

Claims Nos.: 20,21,23,24

Claim 20 refers to an agonist compound of a polypeptide of ciaim 1
identified by a method of claim 19 without giving a true technical
characterization. Moreover, no such specific compounds are defined in the
application. In consequence, the scope of said claim is ambiguous and
vague, and its subject-matter is not sufficiently disclosed and supported
(Art. 5 and 6 PCT).

No meaningful search can be carried out for such purely speculative
claims whose wording is, in fact, a mere recitation of the result to be
achieved.

The above comment also applies for claims 21, 23 and 24.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating 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 International
Preliminary Examining Authority is normally 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 II procedure.
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International Application No. PCT/US 01 /23433

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

Invention 1: claims: in part: 1-82; all as far as
applicable

An isolated polypeptide and polynucleotide relating to SEQ
1D NOs 1 and 20, and fragments and variants thereof.
Expression vector, host cell and transgenic organism

comprising such a polynucleotide. Method for producing such

a polypeptide. Antibody which specifically binds to such a
polypeptide. Methed for detecting such a polynucleotide or
such a polypeptide. Composition comprising such a
polypeptide or such an antibody. Methods for screening
agonists or antagonists of such a polypeptide, Composition

comprising such agonists or antagonists. Method of treatment

by using such compositions. Method for screening for a
compound that specifically binds to such a polypeptide or
that modulates the activity of such a polypeptide. Method
for screening a compound for effectiveness in altering
expression of such a polynucieotide. Method for assessing
toxicity of a test compound by using such a polynucleotide.
A diagnostic test and method of diagnosis using such an
antibody. Method for preparing such a polyclonal or

monoclonal antibody. Method of purifying such a polypeptide

using such an antibody.

Inventions 2-19: claims: in part: 1-82; all as far
as applicable

As invention 1, but limited to subject-matter relating to
SEQ ID NOs 2-19 and 21-38, wherein:

invention 2 is 1imited to SEQ ID NOs 2 and 21,

invention 3 is limited to SEQ ID NOs 3 and 22,

invention 19 is limited to SEQ ID NOs 19 and 38.
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