JP 2004-500056 A 2004.1.8

(19) BFREREHFT (JP) N NE. - N ()] ()L ELARES
$57%2004-500056
(P2004-5000564)
@3y AFEA ER1GE1HLH (2004.1.8)
(51) Int.CL." Fl F—va—F (B%)
C12N 15/09 Cl12N 15/00 ZNAA 2G045
A6 1K 31/7088 AB81K 31/7088 4B0O24
AG 1K 39/395 AG 1K 39/3% E 4B0O63
A6 1K 45/00 AG 1K 39/3% T 4B0O64
A6 1K 48/00 AB81K 45/00 4C084
FEMK KWK TRETMK A (£ 110 B) BEECHS
21 HEES $FEA2001-538959 (P2001-538959) | (71) HBEA 502174287
(86) (22) HEAH FEE124E118 168 (2000.11.16) TrYFvr, Ara—HL4Fv R
(85) BRI E SERY144EG A 15H (2002. 5. 15) TANVHERE ~HFa—kwrYy 02
(36) HEEH EEE S PCT/US2000/031483 460, 2=k, FE AR
87 HELHES W02001/036470 —hk 330
(87 EEAHA ERE13F5H25H (2001.5. 25) (74 RE A 100078282
(Bl) EBEETERSEST 60/165,673 #HELY [UFE FHHE
(32) ®%xH SERIIEEIIA16H (1999.11.186) (74) fRE A 100062409
(33) WEIETEE  KE (US) £E+ 21 S
(Bl) EBEAETEST 60/172,170 (74 RE A 100113413
(32) & H ERRI1IFIZALITH (1999.12.17) #EY HT HE
(33) BEETEE  KE (US) (DRER TrEA, TILET
(31) EAEEEHEE  60/178, 860 TANVHERE ~HFa—kwrYy 02
(32) ®%xH SERGI24E1H27H (2000.1.27) 452, v % L, Hv— A FY
(32) BALETEE  RE (US) —} 99
RiRE I8 <
(54) (REAOEH] ILEMER ) RTF Fi2BET¢ . SLEORE B L NED D ORE S ETHERY
(57)0000
gfo0doooooooooooooootooooooootooooooopooooooooooao
gogoo0ooogoooooooooocgouo oo b0 oo oD oo ouooooooao
gfdoo0ooo0oooooQooooooooooooopopoogg ooy ooogao
gooo0go0o0oo0ooooooooooooDoooDooDoo oo oD oDuooDgooooao
goooooooouoooooocgooo oo oo oo oo oD DD ouooooooao
gfdoo0ooo0ooooooooooooooooooopooogoopoooooooooogao
gooogoogogooooooooogootooooDoooDoooygoyooU oDy oyooDgoooao
go0oo0oo0ooouooDuoouoouoopouoboobogao



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 I B

OOo0oooooooooooooooooooao

OoooooooooooDoooooooooooogogogoao
Ooo0ooooooo o0 oo oooo0 oo ooooQgogoo

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

OoooooooQgodg
OooooooogoQodg
OooooooogoQgog
OooooooogoQgg

O O0ooo

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

Ooooooooogogogoao
Oooooooogogogogoao

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

O 0Oooo

O Oooo

OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
Oooo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod

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 Oooo

O oOood

O

O O0ooo

O O0ooo

O Oooo

O Oooo

O Ooogo

O oOood

O

O O0ooo

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

(2)

O
O
O
O
O
O
O
O

JP

O

2004-500056

O
O
O
O
O
O

O
O
O
O
O
O

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

O
O
O

O
O
O

O O
O O
O O
O d
O d
0O O

O
O
O
O
O

O
O
O
O

O
O
O
O

O
O
O
O

2004.1.8

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 A o
e e e s e e ) s A o
OoooooOooo oD oo oooo0o oo oDooo o oo oDooooooooofdg
Ooooooooo o0 oo oooO0o0 oo oDoDoo oD oo oDoo oo ooooogdg

OoDoDooooooooogdg
OO0 Oo0DoDooogogooooogd
Ooooocoooooooogod

OoooooooQgoooao

Ooo0ooood
OoOooooogod

O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao

Y [ Y
O 0Ooo0ooo
O 0Ooo0gooo
O 0OooOgooo
O Ooogoog
Y [ Y
O 0Oo0oo0oo
O 0Ooo0gooo
O o0Ooooo
I [
O Ooogoog
[ Y

O
O
O
O
O
O
O

JP 2004-500056 A 2004.1.8

O

O

O

ooooooobooooan
Oooooooooooao

10

20

30

40

50



e R e [ [ A [

OO0 ooooooo0ooDoooooooooog
OO0 ooooooooooDoooooooooog
OO0 oDooooooooDoooogogogooooog
OO0 0Do0ooDooogooDoooogogogooooog
OOo0oooOoooooooooooooooono
OO0 ooooooo0ooDoooooooooog

Oooooooo0ooooooo0oooDoDooooooooao

Oooooooo0ooooooooooooogogooao

O
O
O
O
O

OOoooDooo4o0oooooooooooogogogogogoao

O

OoOooooooooDooobOooooooogogooogogoo

Oooooooooooooooooooooogoogooao

Ooooooooo0ooooooooooooogoogooao

O
O

OOoo0oooao
OOoo0oooao

O
O

O OoOo0ooooao
O 0Ooo0ooooao

O
O

O
O
O

O O0Oogoog
O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo
O 0OooQgogoog
Y [ Y
O 0Ooo0ooo
O 0Ooo0gooo
O 0OooOgooo
O Ooogoog
Y [ Y
O 0Oo0oo0oo
O 0Ooo0gooo
O o0Ooooo
I [
O Ooogoog
[ Y
O 0Oooo

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

O

O

4)

JP

2004-500056

O O0ooo
O O0ooo
O Oooo
O Oooo
O O
O O

O
O
O
O
OJ

2004.1.8

O

oo
ogaod

10

20

30

40

50



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

Oo0ooooooooooDoooggooooooogdg
OO0 oooooggooDooodogoooooogdg
OooooooooooooooooooooOodg
Oo0oooooooo0ooDoooooooooooOodg

Oo0oooooooooooDoooogUooDoDooogogoao
OO0 oDooooggooooDoDooUgUooDoDooogogogao
OoooooooooooDoooooooooooogogogoao
Ooo0ooooooo o0 ooDooooo0 oo ooooogogooao

OoooooogoQgogooQg
OoooooogQgogoaoQg

Ooooooog

O oo oooog

Oooooogogaodg
OOooooogogodg
Oooo0oooogoogod

O0Oo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
OO0OoO0o0oood
O0Ooo0o0oood

O

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

O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogooao
O 0Oo0ooOooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogogoao

O

O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao

%)

O
O

O Oooo
OO oo
O 0O oo
O 0Oooo

JP

O
O

2004-500056 A 2004.1.8

[ |
[ |
O
O
O

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

goooooaon

10

20

30

40

50



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

OoOo0oooooooooDoooooooDoDoooooooooogdg
O0oooooooooDooo4ggoooDoDooo4ooooooogdg

OoOoooooDoooDooobooooogooogao

OO0 ooODoooo0ooDooogogogoooo
OO0 ooDooo4o0ooDooogogoooo
OO0 0o oODooogQggooDoooggogoooao
Oooooooooooooooogogogoooo
Oooooooo o0 oo oooogoooooo

O
O

OOo0oooooogd
Ooooooood
Oooooooogod
OoOoooooao
OOoooooao
OOooOooooao
O O0Oo0ooooao
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoo0ooooaoo
OOoooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooaoo
OoOoo0ooooaoo
OOoooooao
OOoo0ooooao
O0Oo0ooooao
O 0Oo0oo0oo0oao

Oo0Ooo0oo0ooao

O 0Ooo0oooao

O Ooo0oooo

O Ooo0oooo

O Oo0oooao

Oooooocoooooooogogooooao

O Ooo0ooOoo
O Ooooo
O Ooooo
O Oooo

OO0 ooooooOoooooo

O
O

O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo
O 0OooQgogoog
Y [ Y

OoooooogogQgoo
Ooo0oooogQgoo

O
O

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

O
O

O
O
O

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

O O

|

O 0Oood

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O O

[

O O0ood

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

O O0ooo

O Oooo

(6)

O Oooo

O Oooo

O Oooo

O 0ooo

O O0ooo

O 0Oooo

OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OO0O0o0ooooao
O 0Ooo0oooao
O Ooogooao
O O0Oogooao
O 0Oo0ooOooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogogoao

O Oooo

O Oooo

JP

O Ooogoo

O 0ooo

2004-500056

O
O
O
O
O
O

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

O 0Oooo

2004.1.8

O Oooo

O Oooo

O Oooo

O Ooogo

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 I B
OoooOoooOhoo oo o oOoo O oo oOoo O oooOoooOooobOoooooooooOoooand

OoOoo0oo0oooao
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
O O0Oo0oooao

OooOoo0oogoood
Ooo0ooOooonOoad

O O0ooo

O

oo o ooooo o oooooogoQgooo
OO0 o0Doooooo0ooooogQgogoo
OO0 oo oooo4o0ooDoooggogoo
OO0 0o oDooogooooooggogog
OO0 0o oDooogQgoooooggogog
oo ooooooooooooogoogogoo
oo ooooooooooooogoQgogoo
OO0 oo oDoooooooooogQgogoo
OO0 oD oooooooooooggogoog
OO0 0o oDooogogoooooggogog
OO0 0o oDooogQggoooooggogog
oo ooooooooooooogQgogoo
oo oo ooooooooooogogQgogoo
OO0 oDoooooo0ooooogQgogoo
OO0 oDoooooooooooggogoog
OO0 0o oDooogogoooooggogog
oo oooooooooooooogogoao
oo ooooooooooooogoQgogoo
oo oo ooooooooooogQgogoo
OO0 oDoooooo0ooooogQgogoo
OO0 oo oooo4o0oooooggogoog
OO0 0o oDooogogoooooggogog
Oooooooooooooooogoogogoao
oo ooooooooooooogQgogoo
OO0 o0oooDooooooooogQgogoo
OO0 o0Doooooo0ooooogQgogoo
OO0 o0oooooo4oooDoooggogoog
OO0 0o oDooogogoooooggogog
oo oooooooooooooogogoao

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

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
O
O
O
O
O
O
O

O

O

D)

O
O

JP

O
O
O

2004-500056

oooooao

O

O
O

O O
O O

O

O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

O

0

O

OoooooooooooooQgogoao
Oooooooo0oooooogoQgoao
Oooooooo0oooooogogQgogoao
OooDoDoooogooooooggogoao
OO0 oDoDooo4ogooooooggogaog

2004.1.8

oogao

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 [ |

N ) ) ) ) ) ) e e e A [y o
o ooOoooOho0o oo o oOhoo oOoo0 oLO oo Lo ooODoocoOoocoOoooOoocoOoooOoooooonooan

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

O

O

O
O

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

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 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 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

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

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

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

|

O Ooo0ooOoo

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

(8)

O
O

O Oooo
O Oooo
O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O O0ooo
O 0Oooo
O Oooo
O 0Ooo

O 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

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

O 0ooo

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

O O0ooo

O O0ooo

O Oooo

O Oooo

JP

O
O
O

O Ooogo

O 0Oooo

2004-500056

oooooao

O

O
O

O
O

O O0ooo
O O0ooo

O

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

O Oooo

O

O Oooo

0

O O oo

O

O O0ooo

O O0ooo

2004.1.8

O 0Oooo

gagaod

O

O Oooo

O

O Oooo

0

O Ooogo

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
O

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 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

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

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

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

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 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 Oooo

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

O Ooogo

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

O Ooogo

O 0ooo

O 0ooo

O O0ooo

O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O O0ooo
O 0Oooo

O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O O0ooo
O 0Oooo

O O0ooo

O O0ooo

O O0ooo

O Oooo

O Oooo

O Oooo

O Oooo

JP

O Ooogo

O Ooogo

O

O 0Oooo

O 0Oooo

2004-500056

oooooao

O O0ooo
O O0ooo
O Oooo
O Oooo
O O oo
O O0ooo

OOoooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
Oooooooogd

O O0ooo
O O0ooo
O Oooo
O Oooo
O O oo
O O0ooo

O O0ooo

O O0ooo

2004.1.8

oogao

O 0Oooo
O Oooo
O Oooo
O Ooogo

O Oooo
O 0Ooo

OOoooooogd
OOoooooogd

O Oooo
O 0Ooo

O 0Oooo
O Oooo
O Oooo
O Ooogo

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 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

Ooooooooooooooogoooao
Oooooooo0oooooogoooao
Oooooooo0oooooogoooao

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

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

OO0 oooDooo4o0oooooggogoaog
OO0 Do oDoogog4QodooooogoQgogaog
Oooooooooooooooogogogoao
oo oooooo o0 ooooogQgoo
Oo0ooooooo0ooooogQgoo
Oo0oooooo4o0oooooggoo
OO0 oDooDooo4o0oooooggogoao
OO0 0Do0ooDoogog4Qggooooogogogaog
Oooooooooooooooogogoao
Oooooooooo0ooooogogoo
Oo0ooooooo0oooooggoo
Oo0oooooo4o0oooooggoo
OO0 Do oDooogog4Qo0oooooggogoaog
Oooooooooooooooogoogoao
Oooooooooooooooogogoo
oo oooooo o0 ooooogQgoo
Ooooooooo0oooooggoo
Oo0oooooo4o0oooooggoao
OO0 Do oDooogog4Qo0ooooogogogoaog
Oooooooooooooooogoogoao
Ooooooooooooooogogoo
Oooooooo o0 ooooogQgoo
Ooooooooo0ooooogogoo
Oooooooo4o0ooooogogogoao
OO0 Do oDooogog4Qogoooooggogoaog
Oooooooooooooooogogogoao
Ooooooooo o oooooogogoao
Ooooooooo o0 ooooogoQgoo
Ooooooooo0oooooggoo
OO0 oooooo4o0oooooggoog
OO0 Do oDooogog4Qo0oooooggogaog

OooooooooQgogooao
oo ooooooQgogooo
OO0 ooooooQgogooo
OO0 oooooogogogoo
OO0 oooooogogogoo
Ooo0ooooooogoOooOoao
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

O
O
O
O
O
O
O
O
O
O
O

(10)

JP

2004-500056

O
O
O
O
O
O

OoooooogoQgdg
OoooooogoQgg
OooooogQgdg
Ooooooggdg
OooOoooooQgdg

O
O
O
O
O

Ooo0oooooQgdg

2004.1.8

OoooooogoQgdg

Oo0oooogoQgdg

Ooooooggdg

Ooooooggg

10

20

30

40

50



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

I e e e e e e s B [y o
e e e e s e s ) e e e e e e ) Y [ Y
e e e e e s e e e e A e s ) e Y [ Y o
I e e s [ [y Ay o

oo ooooooogodg
oo ooooooogdg
OO0 ooooooogg
OO0 ooooooogdg
OO0 oo ooooogdg
Oooooooooogodg
oo ooooooogodg
oo ooooooogodg
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
oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
Ooooooooodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 oo ooooogdg

O
O
O
O

O

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

Oooooooodg
Oooooooodg
Ooooooodg
OOo0ooooodg
OO0 oooood
Ooooooood
Ooooooooodg
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooood
Oooooooodg
Oooooooodg

Oo0ooooooodg

oo ooooooQodg

Oooo0o 8soooogoogdg

[ i R |

oo ooooooQgodg

SO o0o0oogoogdg
OO0 oooooogogodg
OO0 oooooogogdg

OO0 oooooogdg

O oo oooogdg

Ooocoooogoo

Oooooooooodg
Oo0ooooooodg
OO0 ooooooogodg
Oo0oooooogogodg
OO0 oooooogogdg
OO0 oooooogogdg

Ooooooood

oo ooooooQgodg

OO0 oooooogodg

Oooooooogdg

OO0 ooooogdg

Oooo0oooogoo

Oooooooooodg
OooooooooQodg
OO0 oooooogooQgodg
Oo0oooooogogog
OO0 oooooogogg
OoOo0oooooooOod
Ooooooooodg

Oooooooodg

oo ooooooQgodg

(11

oo oooooogdg

OO0 oooooogdg

OO0 ooooogdg

Oooooooood

Ooooooooodg

Ooo0oOooogoQgoo
OoooooogogQgoao
Ooo0oooogQgoao
Ooo0ooggogao
Oooooooogoao
OoooooogoQgoo
Ooo0oOooogoQgoo
OoooooogQgoao
Ooooooogogoao
OooOoogQgogao
Oooooooogoo
Oooooooogoao
OoooooogoQgoo
Ooo0oooogogQgoao
Ooo0ooogQgoao
OooOooogoQgogao

OO0 ooooooQgodg

oo oooooogodg

OO0 oooooogdg

JP

OO0 ooooogdg

Oooooooood

2004-500056

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

OoOoo0ooood
OO0Oo0Oo0ooogod
OO0Ooo0Oo0oood
OoO0Ooo0o0oood
Oo0oo0oood
OOoo0ooood
OOoOo0ooood
O0O0Oo0oooogod

Oooooooodg
Ooooooogdg
Ooooooogdg
Ooooooogdg
OOooooogdg
OOoo0oooOod

OoOoo0ooooOodg

2004.1.8

OoooooQgdg

Ooooooogdg

OoOooooogdg

OOooooogdg

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 [

OooooooogoQgg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
oo ooooogoQgg
OoooooogoQgg
OoooooogQgdg
OO0 ooooogogdg
OoooooooQgodg
OooooooogooQgdg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OoooooooOoadg
Oooooooogoodg
OooooooogoQgg
OooooooogoQgg
OoooooogoQgg
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Oooooooodg
OoOoooooogod
OO0 ooooogod

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
OOooooogd
OOoooooogd

Oooooooodg
Ooooooood
Ooooooodg

O O0ooo

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

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

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

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

O 0Oooo

O Oooo

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

O Oooo
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

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

(12)

(&
e

2004-500056

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

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

O
O
O

O
O
O

Ooooooooogoogooo
OoooooooQgogooao
Oooooooogogooo
Ooooooogogoao
OoooDooogogoao

2004.1.8

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 [ |

OooooooooooooooooooooOodg

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

OoooooooooooDoooooooooooogogogoao

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 Ooo0ooOoo
O Ooo0ooo
O OooOooo
O OooOooo
O Oogoo
O O0Oo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O 0Ooo0ooOoo

OOoo0oo0oooaoo
OoOoooooao
OOoooooao
OOooOooooao
O O0Oo0ooooao
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao

OoooooooogogoQgoog
OoooooooogoQgdg
OooooooogoQgog
OOooooooogogg
OO0 ooooogogg
OoOoooooooOodg
Ooooooooogogog
OooooooogoQgog
OooooooogoQgg
OOooooooogogg
OO0 ooooogogg
OoOooooooogogodg
OoooooooogoQgog
OoooooooogoQgg
Oooooooogogg
OOo0ooooogogg
OoOoooooooOod
OoOoooooooOodg
OooooooogoQgog
OoooooooogoQgg
Oooooooogogg
OOoooooogogg
OoOoooooooOodg
OoOooooooogoQgodg
OoooooooogogoQgg
OoooooooogoQgg

Oooooooooooooogooao

Oooooooo0oooooogogQgooao

Oooooooo0oooooogogooao

OoDooDooo4Qogoooooogoggooao

Ooooooooooooo oo ogogoo

OoooooooooooooOodg

O

Oooooooo0oooooogooao

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

Oooooooo0oooooogogQgooao

Oooooooo0oooooogoggooao

OoooDooo4Qogoooooogoggogooao

Oooooooooooooooogogo
OoooooooooooooooogooOob

Oooooooo0oooooogooao

(13)

Oooooooo0oooooogogooao

Ooooooo4o0oooooogogooao

OoDooDooo4gogoooooogoggogooao
OOoooooooooooooOod

O

Oooooooooooooogooao

Oooooooo0ooooooQgooao

Ooooooo4o0oooooogogooao
Oooooooooooooogogdg

O

JP

OO0 oDooDooo4gooooogogg
Oo0oooooooooooooogoogdg
Ooooooooooooooogogdg
Oo0ooooooooooooggg
Oo0ooooooooooooggg
Oo0oooooogogoooooogogg
OO0 oDooDooogooooogogg
OOo0oooooooooooooogoogdg
Ooooooooooooooogogg
Oo0ooooooooooooggg
Oo0oooooooooDoooggg
Oo0oooooogogooooogogg
OO0 oDooDooogogooooogogg

2004-500056

Ooooooogoogdg
OO0 ooooogogdg
OoooooooOodg
Ooooooooodg
oo oooooQgdg
oo ooooogooQgdg
Oo0oooooogoogdg
OO0 oooooggg

O 0OoOooo
O O0Oo0oo0ooao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooo
O OooOoooao
O Oo0oooao

2004.1.8

O 0o oo
O Ooogo
O 0o oo
O O ogo

10

20

30

40

50



Iy e ey e R ) [ R I A

e e e e e e e A [
e e e e ) [

Oo0oooooooooooDoooogUooDoDooogogoao

OoDooDooo4o0ooDoooo4gogoooooaog

R ) ) ) R ) e R e e [y o
o OooOoooOhoo oo o oLOhoo O oo0 O oo oOooo oOoocoOooooOoooOoooOoooOoooooooonoO0ooOoan

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

OO0o0o0oo0oooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O O0O0o0OooOoooao
OO0Oo0oo0oooao
OOoo0ooooao
OOoo0ooooo
O 0Oooooao

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao

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

Oo0ooooooooooooao
Oo0ooooooooooooao
Oo0oooooogoggogooQg

O Ooogoo

O O

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

O oo oooogdg

OO0 oDooDooogoggogoogoooao
Oo0ooooooooooooao
Oo0ooooooooooooao

O Oooo

Oo0oooooogogodg

OO0 oooDooogogoooooao
OO0 oooDoooggogoooooao

O

O O0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0Ooo0ooooao

O O o0gogaog
O Ooo0oono
O Ooooo
O Ooooo
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 OoOgoo
O O0Ooo0ooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O O o0goo

OooDoooooogogood

Ooooooooooooooao
Oo0ooooooooooooao
OooooDoooooooooao
OO0 oooDooogogoooooao

(14)

O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0Oo0ooao
OOoo0oooao
O0Ooo0oooao
O Ooooo

O d
Oooooooo ooooooaoo

O O0Oo0ooOoooao
O Oooo

O
O
O
O
O
O
O

OoOoooooooodg

Oo0ooooooOooooooao
Oo0oooDooogogooooooao

O

OO0 ooDoooogogooooao

JP

O 0Oo0ooogoao
O0Oo0oo0o0oao
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooao

OO0 O0Dooooogoogoooao
Ooooooooooooooao
OoooooooOooooooao

OooooooogogoogooQg

2004-500056

O0Ooo0oooao
O 0OooOooo
O0Oo0oo0oo0oao
O0Ooo0o0ooao
O0Ooo0oooao

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

O O
OO0 oooDoooggooooooao
O O0Oo0ooooao

OO0 oDoooooggogoooooao

O 0Oo0oooogoao
Ooooooooooooooao

OooooooogOoogoo

O
O
O
O

O O

2004.1.8

O
O
O

OooooDooogogOooooooaoo
OO0 oooDooogooooooao
OO0 oooooogogoooooao

O 0Ooo0ooOooao

OOoo0oooao
O0Ooo0ooogoao
O0Oo0Oooao

OooOoo0Oo0oogood

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

Ooooooooogogogoao
Oooooooogogooao
Oooooooogogogoao
Oooooooogogoao
OO0 ooDooogogoogao
Ooooooooogoogooao
OooooooooQgogooo
Oooooooogogogoao

O 0Oooo
O Oooo
O Oooo

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

Ooo0oooogoQgdg

OoooooooQgoooao

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

Oo0oooogoQgdg

OooooooQogoooao

OooooogoQgdg

Ooooooogogogogoooao

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

Ooooooggg

OoooooogQgoooao

O

OoOoooogoood

OoooooooogooogaDo

OooooooQgdg

OoooooooogooooOoao

Ooo0oooogoQgdg

Oooooooogooooao

OooooogQgog

OoooooogooQogoooao

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

OooooogoQgg

OoooooogogQgoooao

Ooooooggdg

Ooooooooggogoaog

OoOoooogogood

OO0 oooogogaog
Oooooooooogoao
OoooooooogooQgoao
OooooooogoQgog

OooooooQgdg

Oo0oooogoQgdg

(15)

OoooooogoQgdg

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

OOoDoooooogogog
OO0 oooooogogdg

OoOoooooooOod

Oooooooooodg

OoooooooogooQgodg

OooooooogooQgog

OOoDoooooogogg
OO0 oooooogogdg

JP

OoooooooOod

2004-500056

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

O O
O O
O O
O O
O O

O

OooooooooOodg
OoooooooogoQgodg
OooooooogooQgog
OO0 oooooogogdg
OO0 oooooogogg
OooooooooOod

O
O
O
O
O
O

Oooooooooodg

O
O
O
O
O

2004.1.8

OoooooooogogQgdg

Oooooooogogodg

OO0 oooooogogg

OO0 oooooogogdg

10

20

30

40

50



Iy ) R e [ [ A

OOoo0oo0oooao

O
O
O
O
O

e e s [ e e e [ [ e R [y

OooooooogoQgdg

O Ooo0oooo

Ooo0ooooooo0oooooo oo oDoDooooo oo oDoDoDoo0oooDoDooogoQgg

OOo0o0ooooo4o00oooooo oD ooDoDoooUoUUoooDoDoooggogogoao
e s e e e e e Y Y
Ooooooooo0oooooo o0 ooDoDooooooDooooogogooao

OooooooQooooao

O0Ooo0ooood

O

OooooooDogogooogogoogoo
OoooOooobooooboooOoobooQgoano

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
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

Oooooooogoogoooao
Oooooooogoogoooao
Oooooooogoogooao
Oooooooogogogooao
OO0 ooDooogogooao
Oooooooooogooao
Oooooooogoogoooao
Oooooooogoogoooao
Oooooooogogogooao
OO0 ooooogogogooao
OO0 ooooogogogoao
OoooooooQgooao
OooooooooQogooo
Oooooooogoogoooao
Oooooooogogogooao
OO0 ooooogogooao
OoooooooOoOgoOooao
OooooooooQgooao
Oooooooogoogogooo
Oooooooogoogoooao
Oooooooogogogooao
OO0 ooooogogooao
OoooooooogoOooao
Ooooooooogoogooao
Oooooooogoogoooao
Oooooooogoogooao
Oooooooogogogooao
OO0 ooooogogooao
OoooooooOoogoOooao
Oooooooooogoooao
OooooooogooQogooao
Oooooooogoogooao

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

O Ooo0ooooao
O Ooo0ooooo

O

OoooooooQogoooao

Oooooooogooooao

O oOooo

O

OoooooogoQgogoooao

O O0OoQgoooao
O O0Oo0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O OooQgooooao
O Oo0goooao
OO o0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O Ooo0ooooao
O O0OoQgoooao
O Oo0goooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O OoOo0ooooao
O 0Ooo0ooooao
O O0OoQgoooao
OO oO0ooOoooao
O 0Ooo0oo0oooao

O

Ooooooooooogoogo

Ooo0oooooOooOooOooao

OoooooooQooooao

OoooooooQgoooao

OoooooogooQogoooao

OOoDooooogoQgogoooao

O

Ooooooooooogoogo

Ooo0oooooOooOooOooao

OoooooooQooooao

(16)

O
O

OooooooQgoooao

OooooooQgoooao

OO0 ooooogogQgogogooao

OOoo0oooooOooOooOooOoao

OoooooooOooOooOooao

OooooooQooooao

OooooooQgoooao

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

OoooooogoQgoooao

JP

O
O

OoDooooogoQgogogooao

OOoo0oooooOooOooOooOoao

2004-500056

ooogg’
ooao

O
O
O

OoooooooOoooOooao
OoooooooQooooao
OoooooooQooooao
OooooooQgogoooao
OO0 ooDooogogQgogooao
OoooooooOooOooOooOoao

O 0Oooo

O OooQgoooao
O O0Oo0goooo
O 0Ooo0oooao
O Ooo0oooo
OOoo0oooao

OoooooooOooooao

OOoo0oooao

2004.1.8

OooooooQgoooao

O Ooo0ooo

gagaod

O

OoooooooQooooao

O

O 0Oo0ooOoo0oao

O

OO0 oooooogoggogog
OO0 ooooDooogogogg

OoooooogoQgogoooao

0

OO0 ooDooogoQgogoooao

O 0Oooooao

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 [ |

OO0 o0ooooogogogooooogeo

I e R e e e e e I B

ey ) R e e [y [ A B [

O Ooo0ooo

Oooooooooooooogooao

OOoo0ooooaog

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

Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooooooooood

OO0 ooooooggogo

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

L S R i R |
O Ooooo

O

OoooooooogoQgdg

Oooooooooooooogogooao
OoooDoooggoooooogoggogogoao
OO0 o0DoDooo4o0oooooooggogoao

e S R R |

e I R o R |
O Ooo0ooOono
O Ooo0ooo
O O0Oo0ooo
O Ooooo
O Ooo0gooo
O Oo0gogao
O 0Ooo0ooOono
O Ooo0ooo
O Ooo0ooo
O Ooooo
O O0Oo0goo
O 0Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo

|
[

OO ogogog

OO0 Do oDoooggooooood
Ooooooooooooooodg
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0ooooooooooooodg
OO0 oooDooogogogoooooodg
OO0 Do oDoooggogogooooood
Ooooooooooooooodg
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0ooooooooooooodg
OO0 oo oDooogogogooooood

OOo0oooooooOgoOooOos

O

Ooooooooooooooogooao
Oooooooooooooogooao
Oooooooo0oooooogogooao
Oooooooooooooogogooao
Oo0ooDooo4gogoooooogoggooao

OooooooDooooooogooogoo

OoOoo0oo0oooao

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

O

OoOooooooogogodg

O OO

Ooooooooooooogodg

a7

Oooooooooooooogogooao
Ooooooogogoooooogoggooao
Oo0ooDoooogoooooogoggogogoao
OoooooooooooooogoOooao
Ooooooooooooooogooao
Oooooooooooooogooao
Oooooooogoooooogooao
Ooooooogdgoooooogoggooao
OO0 ooDooo4gogooooooggogogoao
Ooooooooooooooogooao

Ooooooooooooooog

O 0o o

Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0ooooooooooooodg

OO0 ooooooggogo

O

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

O Ooogogoog

JP

e S R R |
O 0Ooo0ooo

O

OO oo

OO0 oooDoooggogos

Oooooooooooooood
Ooooooooooooooodg
Oo0ooooooooooooodg

oo oooooogogo®

2004-500056

L S R R
e S I R
O oOoogoo
O 0o oo
O 0o oo
O 0o oo
O 0o oo
O Oooo
O Ooogoo
O 0o oo
O 0o og o

O
O

O O

Oooooooooooooogogogoao
Oooooooogoooooogogogoao
Ooooooogoooooogoggogogoao
OO0 ooDoooogooooooggooao
Ooooooooooooooogooao
Oooooooooooooogooao
Oooooooooooooogogoao

OOoooooaog

[ |
OOoooooogodg

OOo0oooooooooooood
Ooooooooooooood
Oooooocogoooooood

Oo0oooooogooooooodg
O0Oo0oooao

O
O
O
O
O
O

2004.1.8

OoooooooogoQgog

Ooooooogooooogdg

OO0 oDooooogooooooogogg
OO0 Do oDooogooooooggdg

OoDoDoDooooooooood
OO0 o0DoDoooggogooooood

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 0Oooo

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

OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
OO0 oOoooogQgogaog
OooooooQgoao

O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O O o0gogaog
O Ooo0oono
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo

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

Ooo0oooooooooooooogd
Oo0oooooooooooooogd
Oo0oooooooooooooogd
OOo0oooooooooooogd

O Oooo

O Oooo

O Oooo

OO0 0o oDoooggoogogoooao
oo ooooooooooooao
oo o0ooooooooooooo
OO0 oo oDoooogogoooooo
OO0 o0oooDoooogogoooooo
OO0 0o oDoooggogogooooao

O 0Oood

O 0Oooo

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

O 0Oooo

O Oooo

O Oooo

O Oooo

OO0 o0oooDoooggoooao
oo ooooooooooooo
oo o0 oooooooooooo

O O0ood

O O0ooo

O Oooo

(18)

OO0 oooooogoooao
OO0 o0oooDoooogogoooooo
O o000 ooDoooogoggogogogoooao
oo oooooooooOooooao
oo o oooooooooooo
oo o0ooooooogooooooo
oo o0oooDoooogogoooooo
OO0 o0ooooooogogogoogoooo
OO0 o0ooDoooggoggogoooao
oo ooooooooooooao

O Oooo

O Oooo

O Oooo

O 0ooo

O O0ooo

O
O
O
O
O

O 0Oooo

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 Oooo

O Oooo

JP

O Ooogoo

O 0ooo

2004-500056

O
O
O
O
O
O

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

Oo0ooooooogoooao
oo o0 oooooooooooo
oo o0DooDoooogogoooooo
OO0 o0oooDoooogoggogogooooo
OO0 o0 ooDoooggogogogoooao
oo ooooooooooooo
oo o0 oooooooooooo
oo o0ooooooogogoooooo
oo oo oDoooogogogoooooo
OO0 o0 ooooogoggogogooooo
OO0 o0 ooDoooggogogoooao

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

O
O
O
O
O

O 0Oooo

2004.1.8

O Oooo

O Oooo

O Oooo

O Ooogo

10

20

30

40

50



OOo0ooooooooooooo0oooDooooooooooogdg

o000 o0ooooQgoo

OooooooooQgoogoao
Ooo0oooooogogQgogooQg

A s [ [ e e e e e e [ |

Oo0ooooo X oooooo4oooooooouooooooooo oo oooooooDoDoDooooooooogdg

D oDooDooDoDob0ooooooodg

OOo0ooooo4odoooooo oo oDoDooooooooDoDooogogoao

e Y o e e Y e e e Y e Y o e Y e Y e e e Y e e e e s e e s e e e e e O e e e e e e e Y O e e Y o e Y e Y o s s Y o A o

o o Y Y Y e e e e e e e e o Y o e O e e e e e e e o o Y o Y o Y e e e e O Y Y o Y o e e Y e s

Ooooooooo o0 ooooogogoo
Oooooooo o0 ooooogogogoao
Oooooooooooooogogoao
Oo0oooooo4oooooogogoao
OO0 oDoooogog4gogooDooogogogao
Ooooooooooooooogogogoao
Ooooooooooooooogogoo
Oooooooooooooogogogoo
Oooooooooooooogogoao
Oo0oooDooo4oooooogogoao

Ooo0ooooooooooooao

DOoDoooDo0oooooog Qg

o o0 ooooQgodg

OOoo0ooooao

OoDooooUdooooood

OO0 oooooogogoooooao
OO0 oooDooogogoooooao
OO0 oDooDooogogggoooooao

x Uoooooogd

DoDooobdoooooogdg

O oOooo

Do oo ObObdOooooogogg

O O o

Oooooooooogogoao

DOoDoooDO0OO0dOoooooogQg

Oo0ooooooooooooao
O

Ooocoobdooooood
Ooooobdb0oooooogd

Oooooooogooooao

OO0 oooooogogoooooao
OO0 oDooDooogogoooooao
OO0 0DooDooogogggoooooao
Ooooooooooooooao
Oo0ooooooooooooaoo
Ooooooooooooooao
OO0 oooooogogoooao

ODOoDooobbdoooooogQg

OoOoood

O O0Oo0ooooao

OO0 o0Dooo4dgUoooDooogogogao
Ooooocooooooooogoogoao
Ooooocooooooooogogogoao
Oooooooooooooogogoao
Oooooooooooooogogoao
Oo0oDooogog4oooooogogoao
Oo0ooooooooooooogoogogoao
Ooooocooooooooogoogoao
Ooooocooooooooogogogoao
Oooooooooooooogogoao
Oooooooooooooogogoao
Oo0DoDooogogoooooogogogao
Oo0ooooooooooooogoogoao
Ooooocooooooooogogogoao
Ooooocooooooooogogoao
Oooooooooooooogogoao
Ooooooogooooooogogoao
Oo0DoooogogUoooooogogogao
Oooooooooooooogoogoao
Ooooocooooooooogogogogoao
Oooooooooooooogogoao
Oooooooooooooogogoao
Oooooo4gogoooooogogoao
Oo0DoDooo4gogUoooDooogogogao

Do oo ObOfOooooogogag

DOoDoooDO0OO0Ooooooog Qg

UOooooood
Ooooobbdoooooogd

O 0Ooooo

(19)

ODoDoooibbbd0oooooogg

OO0 oDooDoooggoooooao
Oo0ooooooooooooaoo
Ooooooooooooooao

O

DOoDoooDO0OdoooooogQo
DOoDoooDiO0O0dOoooooogg

Ooooobdoooooodg

OoooooooOoooooao

OooobbbDoooogoood
OooobbbDooooooad

O ooogbd

OoDooooooooooooao
OO0 oDooooogogoooooao

OoOoo0Oooao

(&
e

Oo0DoDooo4gogooooogdg

OoooO0O0ooooood
O ooo0OD0DooooogoOgd
ODoooO00Oooooood
OCoooOO00ooooood
OoooO0O0DooooOoogogd
Oooo0O0DooooogOod
OoooO0O0ooooogod™g
Oooob00ooogd

OOoooOQ0oo0Oxooao

OooooocoooooooOod

2004-500056

Ooo0ooooooooooOgodg
OooooooooooooQgdg
Ooooooooooooogdg

OO0 oooooogdg
OO0 oDooooooooogdg
Oo0oooooooooooOodg

O 0Oooo

|0 0O
|0 0O

Oo0ooooooooooQgdg

2004.1.8

Oo0ooDooooOoooooao
Oo0oooooooooogdg

OoooOO00O0oooood
OoooO00O0oooood
OoDooQg>*X0O0oooood
OoooPYO0O0oooood

OoDoDooooooooogdg

Oo0DoDooo4gogooooogdg

10

20

30

40

50



Ooooooooooooooogdg

O

Ooo0ooooooo o0 oo ooo o000 oD oD oooo0oo oD ooooQgog

O Oooo

e e e s s e [ A [

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

OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OoOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O Oo0ooooao
O 0O0o0ooOoooao
O0Ooo0oo0oo0ooao
OoOoo0ooooaoo
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
OO0Oo0ooO0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OO0Ooo0ooO0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OO0Oo0Ooo0oo0ooao
OOoo0oo0oooao
OoOoo0ooooaoo
OOoo0ooooao

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg

OooooooQodg
O

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

OooooooogoQgg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OO0 ooooogogg
OoooooooQgodg

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

O 0Oooo

[ |

Ooooooogdg

O

O 0Oo0oooo

Oo0oooogoQgogao
OooooooQgoao
Ooo0oooogooQgoo
Ooo0oooogogQgoao
OooooogoQgoo
Oooooggoao
Oo0o0oogoQgogao
OooooooQgoao
Ooo0oooogoQgoo
OoooooogogQgoo
Ooo0oooogQgoo
Ooooooggogao
OooOoo0oooogoao
Ooo0ooooogooQgoao
Ooo0oooogoQgoo
Ooo0oooogogQgoo
OooooogQgoao
Oooooggogao
Oooo0oooogoao
Ooo0oooogoQgoo
Ooo0oooogoQgoo
OoooooogQgoo
Ooooooogogoao
Oo0oOoogQgogao
Oooooooogoo
Ooo0oooogooQgoao
OoooooogogQgoo
OoooooogogQgoao
OooooogQgoao
Oo0ooooogoQgogao

Oooo0oogoood

OoooooOod

OoooooQgodg

Ooo0oooogoQgdg

OooooooQgdg

OooooogQgog

OOoooooogdg

OooooogoQgg

OoooOoo0oogoood
Oooo0oogogood

Ooooooggdg

OoOoooogogood

OoooooOodg

OooooooQgdg

OooooooQgodg

Oo0oooogoQgdg

(20)

O Oooo

O O

OoooooogoQgdg

O Ooo0ooooao
O O0OoOooooao
O O0Ooo0ooOoooao

Oooooogogg

Ooooooggdg

OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo

OooOoo0oooodgadg

O Ooo0ooo
OOooOooooao

O

OooooooQgdg

Oo0oooogoQgdg

O Oooo

O

OooooogQgdg

O O0Oo0Oooooao
O 0Oo0Oooooao

O

Oooooogogdg

(&
e

Ooooooggdg

O 0Oooo

O

OooOoo0oooodgadg

2004-500056

OoOoooooao
OoOoo0oooaoo
O 0Oo0ooooao
O O0OoOooooao
O O0OoOooooao
OOoooOoooao
OOoooooao

OoooooogoQgdg
OoooooogoQgdg
OoooooogoQgg
OooooogQgdg
Ooooooggdg
OooOoooooQgdg

O

OO0Ooooao
OO0Oo0oooo
O0Oo0oo0ooaoo
O0Oooo0ooao
OOooooaoo
Oo0Oooooo
O0OoOoooo
OO0OoO0oo0ooo

Ooo0oooooQgdg

2004.1.8

O 0Oooo

O
O 0OoOooooao
O 0OoOooooao
O 0OoOooooao

OoooooogoQgdg

Oo0oooogoQgdg

Ooooooggdg

O Oooo

O
O O0OoOooooao

Ooooooggg

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 0Oooo

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0Oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooaog
O0Oo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooo
O0Ooo0oooao

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

Oo0ooooooooooog
Oo0ooooooooooog
Oo0ooooooogoooog
OO0 ooooogogogogoooog
OO0 oDooDoogog4gogoooog
Oo0ooooocooooooonOo
Oo0oooocooooooog
Oo0ooooooooooog

O Ooo0ooo

Ooooooooogooao

Oooooooooooooogooao
Oooooooooooooogogogoao
Oooooooooooooogoggogogoao
OO0 o0Doooodgogooooooggogooao
Ooooooooooooooogogooao
Oooooooooooooogooao
Oooooooooooooogooao
Oooooooooooooogogooao
OOo0ooooo4ooooooogoggogogoao
OO0 o0oooogogogooDooogogdgogooao

O Oooo

O Oooo

O Oooo

|

O 0Oood

O 0Oooo

O 0Oooo

O Oooo

Ooooooogooooog
OO0 oDooogoooood
OO0 o0Dooo4gogooooodg
Oo0ooocoooooood
Oo0oooooooooodg
Oo0oooooooooodg
OoDooooogooooodg
Oo0DoDooo4gogooooodg
OOo0oOoooooOoooood
Oo0ooocoooooood
Oo0oooooooooodg
Oo0oooooooooog
Oooooo4gogooooodg
OO0 oDooo4gooooodg
OOo0ooooooooood
Oo0ooooooooood
OoDoooooooooodg
Oooooooooooog
OoDooooogoooood
OO0 oDooo4gooooodg
Oo0ooooooOoooood
Oo0oooooooooogdg
OoDoooooooooogdg
Oooooooooooog
OoDoooo4gooooodg
OO0 oDooogQgooooodg

O Oooo

O Oooo

|

O O0ood

OO0 oooooooooooooQgodg
OO0 oo ooooooooooogooQgog
OO0 oD ooooooooDoooogoogdg
OO0 oo oooogooooooogoggg
OO0 0o oDooogooooooggdg
Oo0ooooooooooooooQgodg
OO0 oooooooooooooQgodg

oo ooooooogoQgg

O O0ooo

O Oooo

21)

O Oooo

O Oooo

O Oooo

O 0ooo

O
O
O
O
O
O

O Ooooo

OO0 oo oooogooooooogogdg
OO0 oo oooogogooooooogogdg
OO0 Do oDooogooooooggdg
Oo0ooooooooooooooQgodg
OO0 oooooooooooooQgg
OO0 oo ooooooooooooQgdg
OO0 Do oooogoooooooogg
OO0 oo oooogogoooooogoggdg
OO0 0o oDooogooooooggdg
Oo0ooooooooooooooQgdg
OO0 oooooooooooooQgdg
OO0 oo ooooooooooogooQgdg
OO0 oo oooogoooooooogdg
OO0 Do oooogogooooooogoggdg
OO0 0o oDooogoooooogoogdg

JP

O

O0Oo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0o0ooao
O0Ooo0Oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0Oooao

2004-500056

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
OJ

2004.1.8

10

20

30

40

50



e R e [ [ A [

O Oooo

e e e s s e [ A [

Oooooooogogooao

OO0 oDooDooogoggogooooao

O o0o0ogogog

00O
) ) ) ) ) ) ) R A B

O Ooooo
Ooooooooo oo oDooooo0oooDooooo0oooDooooooooooo-o

Oooooooo0ooooooo4gooooaog

O Oooo

OOo0oooooooooDooooooooDoooogoggogooao O

O Oooo

O Oood

OoOoo0oo0ooood
OoOoo0oo0oooao

O

O 0ooo

Oo0oooooooooDooooogogoooo
OO0 o0ooooooo0ooDoDoooogoggogoooo
OO0 ooooooooDoDoooggoooo
OO0 ooDooogooooooooggogoooo
OO0 Do oDoooggUooooooggoooao
Oo0ooooooooooooooogogoooao

O 0Ooo0oooao

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

O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O OooOooo
O OooOooo
O Oogoo
O O0Oo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O O o0goo

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

O Oooo

O

OOoooooaog
OOoo0ooooaog
OO0OoO0ooooaog
OO0Ooo0oo0oooao
OoOoooooao
OOoo0ooooaoo
OOoooooaog
OO0Ooo0ooooaog
OO0OoO0ooooog
OoOoo0oo0oooao
OOoooooao
OOoo0ooooog
OOoooooaog
OOooOooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
O Ooooo

|

Ooooooooooooogodg

OO0 ooooooooDoDoooogogoooo
OO0 ooDoooo0oooDoDooogoggoooo

O Oogooao

OoooDooog4gogooooogod

OO0 00O oo 0o oooooggoooao
Oo0oooooooooooooogoooao
OO0 oooooooooDooooogoogooooo

[

(22)

OO0 ooooooooDoDoooogogogoooo
OO0 oDoDoooooooDoooggoooo
OO0 Do oDooogogUoooDoooggogoooo

Oo0oooooooogooOoooao

Ooo0Ooo0Ooood

Oo0oooooo oo oooooogoooo
OO0 oooooo oo ooDoooogoogooooo

O 0Ooo0oooao

Ooooooogogoooooogodg

OOoooooog
OO0Oo0ooooog
O0Ooo0oo0oo0ooao
Oo0Ooo0oo0oo0ooado
OOoo0ooooao
OOoooooog
OOooOooooog
OO0Oo0ooooog
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OOoo0ooooao
OOoooooog
OOooOooooaog
O0Ooo0ooooog

OO0 ooDooooooDoDoooggoooo

JP

OO0 oDoDooog4oooooDooogogogoooao
Oooooocooooooooogogoooao

Oo0ooooooooooaog
OoDoooooogooooaog

2004-500056

A [y [ [y

A [y [ [y
Oooooooo0oooDooooogogogogoooao
OoooDoooo0oooDoooogogoooao
OoDoDoDoooo4oooooDooogogoooao
Oooooocooooooooogoogogoooao
Oooooooooooooooogogoooao
Oooooooo0ooDooooogogoooao
Oooooooo0ooooooogogogoooao

O Ooooo

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

2004.1.8

OoooDooogog4gogooooogodg

Oo0oDoDoooo4oooooDooo4gogogoooao

10

20

30

40

50



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

OO0 ooooooggogog
OO0 oooDoooggogog
Oooooooooogoogoo
Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg
Oo0oooooooQodg
OO0 ooooooogodg

OOoooooo0o4ooooooUoo U oDoDoooooUoUoooDoDooUUoooDoDooogogoao
s A e e e s e e e e e s ) Y Y Y
Ooooooooo0 oo oooo oo oDooo o oo oDoDooo0ooo0ooDoooogogooao

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 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

OooooooQgoao
OooooogoQgoao
OooooogogQgogoao

OooooooQooooao

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

OoooooooQogoooao

Oooooooogooooao

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

O Ooooo

OO0 ooooooggogog
OO0 ooooooggogodg
OooooooooOgoogoao
Ooo0ooooooQgogooQg
Oo0oooooogogogogooQg
Oo0ooooooggogooQg
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

OooooogoQgoo
Oooooggoao
Oo0o0oogoQgogao
OooooooQgoao
Ooo0oooogoQgoo
OoooooogogQgoo
Ooo0oooogQgoo
Ooooooggogao
OooOoo0oooogoao
Ooo0ooooogooQgoao
Ooo0oooogoQgoo
Ooo0oooogogQgoo
OooooogQgoao
Oooooggogao
Oooo0oooogoao
Ooo0oooogoQgoo
Ooo0oooogoQgoo

(23)

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

JP

2004-500056

O O

Ooooooogd
OOoooooogd
OoOooo0ooood
Oooo0oo0oooogod
Oooooooogod
Oooooooogodg
Ooooooogd
OOoooooogd

OOoo0ooooao
Ooooooogogoao
Oo0oOoogQgogao
Oooooooogoo
Ooo0oooogooQgoao
OoooooogogQgoo
OoooooogogQgoao
OooooogQgoao
Oo0ooooogoQgogao

O
O
O
O
O

2004.1.8

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 [ |

OoooOoooDoooDoo obOoo oo ooOooooooogoood
OoooOoocoOoocoooobhooooooooooooooOond

OooOoooOo0ooDooogoooooogoog
OoooOoocooocooooooooooOoooad

OooooooogoQgQg
OooooooogoQgdg
OoooooogQgdg
Ooooooggodg
OO0 ooooogogdg
OooooooogoQgdg
OooooooogQgdg
OoooooogoQg™g
OoooooogoQgdg
Ooooooggdg
OO0 oooogogdg
OooooooogoQgdg
OooooooogQgdg
OooooooogQgodg
OoooooogoQgdg
Ooooooggg

O O0Ooo0ooo

OooooooogogogoQg
OoooooogoQgg
Oooooooogogog
OOoooooogogog
OO0 ooooogogg
OOooooooogooQgodg
OoooooooogoQgg
Oooooooogogoodg
Oooooooogogog
OOoooooogogg
OO0 ooooogogdg
OooooooogooQgodg
Oooooooogogogoog
Oooooooogogoog
Oooooooogogg
OOoooooogogg
OoOoooooooOod
OoooooooogooQgodg
Oooooooogogodg
OooooooogoQgog
Oooooooogogg
OOoooooogogg
OOooooooogoogodg
OoooooooogooQgoog
OooooooogoQgg
Oooooooogogog

OooooooogoQooo
OoooooogoQgogooQg
OoooooogQgogoaoQg
Oo0oooooggogog
OO0 oDoooggogg
OoooooooOoogoo
OooooooogogoQoogoo
OoooooogoQogogoaoQg
OoooooogQgogooQg
OoooooogQgogog
OO0 oDooogQgogodg
OoooooooQooOgoo
OooooooogoQogogoo
OoooooogoQgogooQg
OoooooogQgogooQg
Oooooooggogog
OoooooooOooOon

OoooooooQgoooao

OooooooQogoooao

Ooooooogogogogoooao

OoooooogQgoooao

OoooooooogooogaDo

|

OoooooooogooooOoao

Oooooooogooooao

OoooooogooQogoooao

OoooooogogQgoooao

OoooooogQgoooao

Ooooooooooogo

|

OooooooogooooOoao

OoooooooQooooao

(24)

OoooooogooQgoooao

Oooooooggogoooao

Oooooooggoooao

[ I R |

OoooooooooOoooOoao

OooooooogoQgodg
OooooooogQgdg
OooooooogoQgdg
OooooooogoQgg
Ooooooggdg
OoOoooooogodoad
OooooooogoQodg
OooooooogoQgodg
OooooooogoQgodg
Oooooogogg
Ooooooggdg
OoOoooooogod
OooooooogoQodg
OooooooogoQg™g
OooooooogoQgog
OooooogQgog
Ooooooggdg

Oooo0oooOoogod
OooooooQgoQgQg
OoooooogogaoQg
OooooogogaoQg
Oooooogogdg
OoOoo0ooooOod
Oooo0oooOooQgQd
OoooooogogoQg
OooooogogaoQg
OooooogogoQg
Oooooogogog
OoOoooooogoad
OooooooOoogoaQd
OooooooogogoQg
OooooogogoaoQg
OooooogogoQg
Oooooogogodg

OooooocooogooooOoao

OoooooooQooooao

Ooooooogoogogoooao

OoooooogogQgoooao

JP

OO0 oooogQgoooao

OooooooogooOoooOoao

2004-500056

OoooooogoQgg
OO0 ooooogogdg
OoooooooQgodg
OooooooogoQodg
OooooooogoQgg
OooooooogoQgg
OoooooogoQgg
OO0 oooooggg

I R |

Oooooooogogoooao
OoooooooQooooao
OoooooogoQogoooao
Ooooooogoggoooao
OooooooogooOoooOoao

Oooooogogdg

Oooooooogooooao

2004.1.8

[ Ry |

OooooooQgdg

Ooooooogogogoooao

Ooooooogoggoooao

OO0 ooDoogQgoooao

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

OO0 o ooooogogooo
OO0 oooooogogoo
OO0 ooooDooogogogo
Oooooooooogogoo
oo oooooogogogoo
OO0 oooooogogoo
OO0 o ooooogogoo
OO0 oooooogogoo
OO0 0o oDooogogogao
Ooooooooogogogoo
oo oooooogogoo

OO0 o0DoDooo4dgooDoDooogog= gogooooogd

Ooo0ooooooo o0 oo ooooo0D oo oDoooo0 oo oooo o oooooodg

Ooooooooogoooogooogoo

OOoo0oo0oooaoo
OoOoooooao
OOoooooao
OOooOooooao
O O0Oo0ooooao
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao

Oooo0oooQgdg

Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooooooooood
OO0 oooDooogogoogoooooodg
OO0 Do oDooogogooooood
Ooooooooooooooodg
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogooooooodg
OO0 oooDooogogogoooooodg
OO0 Do oDoooggogooooood
Ooooooooooooooodg
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0ooooooooooooodg
OO0 oo oDooogogogooooood
Oo0ooooooooooooood
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogoooooood
OO0 oo oDoooggogooooood

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

OoooooQgdg

OooooogoQgdg

Oooooogogdg

Oooooogoood

O

Oooo0oooOodg

OooooooQgdg

e [ I A B |
OO0 o ooooogogoo
OO0 o ooooogogogo
OO0 oDooDooogogogao

[ |

OoooooQgdg

OooooogoQgdg

Oooooogogdg

Oooooogoood

O

oo ooooooogogoo
oo oooooogogoo
OO0 oooooogogogoo
OO0 oooooogogoo
OO0 ooooooogogoo
Oooooooooogoogooo
oo oooooogogoo
oo o ooooogogoo
OO0 o0 ooooogogoo
OO0 o ooooogogoo
OO0 ooooooogogoao
Oooooooooogoogooo
oo oooooogogogoo
oo oooooogogoo
OO0 o ooooogogoo
OO0 o ooooogogoo
OO0 oo oDooogogogo
Oooooooooogogooo
oo oooooogogoo
oo oooooogogoo
OO0 oooooogogoo
OO0 o0ooooogogoo
OO0 o0 ooDooogogogo

OooooooOodg

O 0Ooogoooo
O 0OooQoooo
O OooQgooao
O Ooogogooao
O 0Oo0oo0ooao
O 0OooO0ooOooo
O 0Ooo0oooo
O 0OooQgooo
O Ooogooao
O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0OooQoooo

OoooooQgdg

(25)

OoooooQgdg

OooooogogoQgdg

Oooooogogdg

OooOoo0ooooOodg

Oooo0oooOodg

OooooooQgdg

OooooogooQgdg

Oooooogogogdg

(&
e

Oooooogogdg

I [ |

Oo0ooooooooooooood
Ooooooooooooooodg

oo ooooooQgogooo

2004-500056

OO oogogdg
O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooo
O 0Ooogoooo
O 0OooQgoooo
O Ooogooo
O Ooogogoao

OooooooQgodg
OooooooQgdg
Oooooogoogdg
Oooooogogdg
Oooooogogdg
OooOoo0ooooOodg

[ I R |

Oo0ooooooooooooodg
Oo0oooooogooooooodg
OO0 oo oDooogogogoooooogod
Oo0oooooooooooood
Ooooooooooooood
Ooooooooooooood
Ooooooooooooood

O
O
O
O
O
O

OooooooQgodg

2004.1.8

OooooooQgdg

OooooooQgdg

Oooooogoogdg

O O

OO0 oDoDooogogogoooooogod

OoooooogogQgoooao

Oooooogogdg

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 [

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

Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
Ooooooogd
Ooooooogd

OoOoo0oo0oooao
OOoo0ooooaog

Ooooooooooooooaogo
Ooooooooooooooog
Oo0ooooooooooooaog
Oo0ooooooggogoooooaog
OO0 ooDooogogogoooooaog
OOoooooooooooooao
Ooooooooooooooaog

OooooooogoQgg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
oo ooooogoQgg
OoooooogoQgg
OoooooogQgdg
OO0 ooooogogdg
OoooooooQgodg

O Oooooao
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogoog
Y [ Y
O 0Oo0oo0oo
O 0Ooo0gooo
O o0Ooooo
I [
O Ooogoog
[ Y
O 0Ooo0oo0oo
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOgooo
O 0Ooogoog
O O0Oogogaog
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooogooo
O Ooogoo
O O0Oogogog

Do o0ooOoQgooo
Ooooooooooooooaog

OOoo0ooooao

O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOo0oo0ooooao
OOoo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao
OO0Ooo0ooooao
OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OO0O0o0ooooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OO0Ooo0oo0oooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao

Ooooooo btgooooooaog
OO0 ooDooo Bgooooooaog

Oooooooooogogog
Ooooooooooooooaog
Oo0ooooooooooooaog

O

[ |

Oo0oooogoQgdg

(26)

OoooooogoQgdg

OO0 oooooogogooooog
OO0 oo oDoogoggogooooog

Oooooogogg

Ooooooggdg

Oo0ooooooooooooa-o

OooOoo0oooodgadg

Oo0ooooooogoooooao

OooooooQgdg

Oo0ooooooogogooooo

Oo0oooogoQgdg

OO0 ooooooogooooog

OooooogQgdg

OO0 oo oooogogogooooog
OO0 oo oDoogog4gooooog

Oooooogogdg

JP

Ooooooggdg

Oo0oooooooogogooooa.o

OooOoo0oooodgadg

2004-500056

OO0 ooooooogogg

O
Oo0oooooooogogooooa.o

Oo0oooooogogooooao
OO0 ooooooogoooooaono
OO0 ooooooogooooaog
OO0 oDooooogoggooooog
O

OoooooogoQgdg
OoooooogoQgdg
OoooooogoQgg
OooooogQgdg
Ooooooggdg
OooOoooooQgdg

Oo0oooooooooooao

Ooo0oooooQgdg

2004.1.8

OO0 ooooooogoooooo
OO0 oooooogogooooog

OoooooogoQgdg

Oo0oooogoQgdg

OO0 oooooogoggooooog

Ooooooggdg

OO0 oooDooogog4gooooog

Ooooooggg

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 [

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

O0Ooo0oooao
OOoo0oooao
OOoo0oooao

O
O
O

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

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

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

Ooo0oooogoQgdg

OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
OooooogoQgogaoQg
OO0 oooogQgogaog
Oooo0oooOgogoao
OooooooQgogoao
OooooooQgogoao
OooooogQgogoaoQg
Oooooogogogaog
OO0 oooogogaog
Oooo0oooOoogoao
OooooooQgogoo
OoooooQgogoao
OoooooQgogoao

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

Oo0oooogoQgdg

OooooogoQgdg

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

Ooooooggg

O

OoOoooogoood

OooooooQgdg

Ooo0oooogoQgdg

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

OooooogQgog

OooooogoQgg

Ooooooggdg

O

OoOoooogogood

OooooooQgdg

Oo0oooogoQgdg

27)

OoooooogoQgdg

Oooooogogg

Ooooooggdg

OOoooooogod
OoOooOooOooood
Oooooood
Ooooooood
Oooooooodg
Ooooooogod
OOoooooogod
OoOooooood
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

OooOoo0oooodgadg

OooooooQgdg

Oo0oooogoQgdg

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

JP

2004-500056

O
O
O
O
O
O

2004.1.8

10

20

30

40

50



e e = R [y [ A [

Oo0ooooooooooooogodg

Oooooooo0ooooooo0oooDoDooooooooao

O 0Ooooo

OOo0oooooooooDooooogooooao

Oo0oooooooooDoooooooooDoDoooogooooao

OoDoDooooooooogdg

O O g

Oo0oooooo0ooooooooUoooDoDooo4ggooDooooggg

OoooDoooogogood

OoOooOoooooooooooooooogogoogao

Ooooooooooogooogoog

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

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

Oooooooooooooogogooooao

Oo0ooooooooooooaoo

OooooooooQgooao
OoooooogoQgooao
OoooooogogQgooao
OoDoooooggooao
OO0 ooooggogoao
Ooooooooogooao
OooooooooQgooao

Oo0o0oood

O0Ooo0oooao
OOoo0oooao

O Oooo

Oooooooo0oooooo4gooooaog

O oOooo
O OooOoooao
O 0Oo0oooao

OoOoOooooooooooooooogooodg
OoOoOooOoooOooobOooooooogogoodg

Oooooooodg

OoooooooQodg

O0Ooo0ooo0oao
OOoo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao

OoOoo0oOoogDo

oo oo ooooo0oooooogogQgooo
OO0 o0ooooooo0ooooogQgooo
OO0 Do oOoooo0oooooggooo

[ Y |

O O

Ooooooogoggooao

OO0 oDooogog4gogooooaog

O O

Oooogoooogogood

Ooooooggdg
OooOoo0ooood

OoOoOooo0oooooooooooogodg

oo oooooo oo ooooogoQgogoo
oo o0oooooooooooogQgoo
OO0 oDooooo4o0ooooogQgogoo
OO0 Do oooo4o0oooooggogoog

O O oo

O O

Oo0ooO0ooox=

Ooooooogoogooao
Ooooooogoogooao

OOoo0oooao
OOoo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0OoO0oooao

(28)

Ooooooogogog

OO0 oooDooogoggQgogogooao

OO0 oooooogogg
OoOooooooogoOod
OoOooooooogOog
Ooooooooogogog
OooooooogoQgoog
Ooooooogogg

oo ooooooooooooogoogogoo
oo oooooo oo ooooogQgogoo
OO0 o0Doooooo0ooooogQgogoo

O Oooo

OO0 oooooogoQgoooo

Ooooooogod

OO0 0o oDooogogoooooggogog

OO0 oooooogdg

JP

OOooooooogogg
OOooooooogoOodg
OoOooooooogOodg

OOoo0ooooog
T OO0 oo ooooo

Oo0ooooooooooooood
oo o ooooo oo ooooogQgogoo

O 0Ooo0ooooao

O 0Oo0oo0oo

2004-500056

O 0Ooo0ooo
O 0OooOgooo
O 0Ooogoog
O O0Oogogaog
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooogooo
O Ooogoo
O O0Oogogog

Ooooooood

O
OO0 0D o0ooDooo4o0ooooogQgogoo
OO0 0o oDooo4o0oooDoooggogoog
OooOoopooooooooooogogod

Oo0oo0ooooooooooogog*®E ogao

O O

OooooooogoQgg
OO0 oooooogogg
OOooooooogOodg
OoooooooogOodg
Ooo0ooooogQgodg
OoooooooogoQgoog
OooooooogoQgog
OO0 oooooogogg

O o0Oooo
O 0Ooooo
O OooOooo
[ Y
Y [ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0OooOgooo
O Ooogoo
Y [ Y

oo o0 oooooooooooogQgogoo
OO0 oo oDooo4o0ooooooogQgogoo
OO0 o0 o0ooDooo4o0oooDooogQgogoog
OO0 Do oDooo4oooDooogE goog

I I B I

2004.1.8

Oooooooogooodgo

10

20

30

40

50



e R e [ [ A [

e e [ e e e e s R

O0Ooo0oooao

e e e e e e B =~ |

e e e e e s sy = e A

OO0 oooDoooggogog
Oooooooooogoogoo
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

OOooooogd
OO0 ooooogd
OoOoo0oooood
Oooooooogod
Oooooooogd
Ooooooogdg
OOoo0ooooaog

OoOo0ooooooooD oo oD oo oDoo0obDoo0oooogogoDoooogao
OooooooooooooooooooooooobobooOoooOoQgan.

o= OoOoao
OOoo0oooao
OOoo0oooao
O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
= I B
OOoo0oooao

O

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

OooooooooooooogoQgdg
OooooooooooooogQgdg
Oooooooooooooogogdg
Ooooocogogooooogdg

O

Ooooo<*® godg

OOo0oooooooooogogood
OooOoooooooo0oobooOooOgooOod

OoooooooogoogooQg

OoOoo0oooodg
Ooooooogod
Ooooooogd
OOoooooogd
OOooooogd

O Ooo0ooo

Oooooooo0ooooooggg

OooooogQgogoao

O

O OooQgooo

O 0Oooo O
O Oo0oooao
T Oo0ooOgoo
O0Ooo0oooao
O Ooo0oooao
OOoo0oooao

OoDoDoDoogog4gogooooaog

OO0 ooooogd
OoOoo0ooooogodg
Ooooooogod
Ooooooogd
Ooooooogd
OOooooogd

OO0 oDoDooo4Qgoooooogogd
Oooooooooooooogoggdg
Oooooooooooooogogdg
Oooooooooooogdg

OoooooogogQgogodg

O 0Oooo
O 0Oooo
O Oooo

(29)

O

O Ooooo

O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
O Ooo0oooao
OOoo0oooao
OOoo0oooao

OO oo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo

OoDooDooo4ogoooooogogdg
OooooooooooooooQgdg
Oooooooooooooogogdg
Oooooooooooooogogdg
Ooooooooooooooggdg
Ooooooo4oooooooggg

OoOooOoooood
OooT Oo0oo0goao
Oooooooogd
Ooooooogd
OOooooogd
Oooooogd
OoOooooood
Oooooooogod
OoOoooT oo

(&
e

O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Ooo0ooogoao

OO oo
O 0ooo

OoDooDooo4gogoooooogogdg
OooooooooooooogoQgdg
OooooooooooooogogoQgdg
Ooooooooooooooggdg
Oooooooo0ooooooggg
OoooDooo4o0ooooooogogg

2004-500056

Oooooooogd
Oooooogd
OOooooogd
I A e 0 B

O Oo0oooao
O O0ooo

O 0ooo
O O
O O
O O
O O
O O

OoDooDooo4gogoooooogogdg
OoooocooooooooOodg

Ooo0oooogod
Oooooooogd
Ooooooogd
Oooooogd
OOooooogdg

O 0Oo0gooog
T OoOoogod
O 0Ooogogaog
O O0OoQgogog

O

Ooooooooooooooggdg
Oooooooo0ooooooggg

2004.1.8

O
O
O

Ooooooo4ooooooogogg
Ooooooo4ooooooogogg

O 0Ooo0ooo

OO0 oOooDooo4ogoooooogogodg

10

20

30

40

50



e e e e e e e e e T e T e T e T e T e T e T = T e T e e N e e e e
Oo0oooooooOodg

ooooooo b

OOoOo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0Oo0ooooao

O

(30) JP 2004-500056 A 2004.1.8

O
O
O
O

SF 5% s RS
ABACHE
R
WoRE
-:ﬂi' Pastd Do & Bpenn, . pE S s ",",_ =T I-"?_' -
16210 0 [ Nickel 17 1
a-a-)

17188 25 mM WCX-2 17 2

30183 25 mM WCX-2 15 3

34664 25 mM WCX-2 16 4

20050 50 mM Nickel 19 0

28258 50 mM Nickel 20 0

24170 50 mM Nickel 17 0

35393 50 mM Nickel 17 3

34908 SomM WCX3 16 3

70908 100 mM WCX-2 20 )

17840 100 mM WwWCX-2 18 2

11709 150 mM - SAX-2 20 ' )

42354 200 mM Nickel 17 0

56280 200 mM Nickel 16 0

34517 400 mM Copper 18 1
000000000000 O0DO0O0O0O0O0D0O0OO
0000000000000 000000000000000O00a0
0000000000000 000000000000000000
0000000000000 O0O0O0O0O0O0D0D0O0O0O0O0O0O0OOaO0aOn
0000000000000 000000000000000O00a0
000000000000 0000000000000000000
0000000000000 00000000O0O00O000O0O0O0a0

O Ooo0oooo

Ooo0Ooo0ogogo

Ooo0oo0ogogo

O 0Ooo0oo0ooao

O 0Ooo0oooo

O Ooo0oooo

O Oooooao

oooooooobooboooooooooobobobooooooooooboDboood
ooooooooobooboooooooooobobooboooooooobDbDDoODOoD
oooooooooboooooooooooobooooooooooooboDboOOobond
oooooooooboooOoOoOoooooboboobooooooooboboooo

gooboooboooboboboobooboboogobooboboobooboobonn

Ooo0Ooo0ogogoo

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 [ |

O

I e e A Iy o

O

e e ) R [ e [ [ A B [

OoooooooooQgoogoo

Ooooooogo

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

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

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

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

Oooooooogoogoooao
Oooooooogoogoooao
Oooooooogoogooao
Oooooooogogogooao
OO0 ooDooogogooao
Oooooooooogooao
Oooooooogoogoooao
Oooooooogoogoooao
Oooooooogogogooao
OO0 ooooogogogooao
OO0 ooooogogogoao
OoooooooQgooao
OooooooooQogooo
Oooooooogoogoooao
Oooooooogogogooao
OO0 ooooogogooao
OoooooooOoOgoOooao
OooooooooQgooao
Oooooooogoogogooo
Oooooooogoogoooao
Oooooooogogogooao
OO0 ooooogogooao
OoooooooogoOooao
Ooooooooogoogooao
Oooooooogoogoooao
Oooooooogoogooao
Oooooooogogogooao
OO0 ooooogogooao
OoooooooOoogoOooao
Oooooooooogoooao
OooooooogooQogooao

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

O

O

O

[ i R |

Oo0oooooogogogooQg

Ooooooogh?o

[ o R |

|

I I [

OoooooooOgoogoQd
Oo0ooooooogogooQg
Oo0ooooooogogooQg
Oo0oooooogogogooQg
OO0 oooooogogog
OO0 oooDooogogogdg
OooooooooQgogoo
OooooooooogogooQg
OoooooooogogooQg
OO0 oooooogoogogoQg

O O

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

|

G

Ooooooodg

O
Ooo0oooooooOooOod

OoooooooQgogoao
Oo0ooooooogogooQg
OO0 ooooooQgogooQg
OO0 oooooogoogogooQg
OO0 oooooogogogog
Oo0oooooooogoogood
Ooooooooogogoo
Oo0ooooooogogooQg
OO0 oooooogogooQg
OO0 oooooogogogoQg
OO0 oooooogogogg
Ooo0oooooooogoogoOd
OoooooooQgogoao
Oo0ooooooogogooQg
OO0 oooooogogooQg
OO0 oooooogogogoQg
OO0 oooooogogogodg

JP

2004-500056

O
O
O
O
O

2004.1.8

oo oooooogogog
OO0 oooooogoggogog
OO0 ooooDooogogogg

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 s e e ) e e s e Y o A

Ooo0ooooooo o0 oo oooo0 o0 oD oD o oo oo oD oo o oo oo oooogoogogoo

O

OO0Ooo0oo0oo0ooao

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

O
O
O
O
O
O
O
O
O
[
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

OO0 ooooooOoooooo O

OoooooooooDoooooooooao
OoooooooooDoooooooooao

OoooooogoQgooao

OO0 oo oooogogooooo

OO0 oo oooogooooo

Ooooooogd

OOooOooooao

O OooOooo

Oo0oooooo4ooooDoooogogooooao
Oo0OoDoooggoooDoDooo4Qgooooao
OoooooooooDoooooooooao
OoooooooooDooooogooooao

Ooooooogooooo®

I I B

OOoo0ooooOogooooao
OoooooooOogooooaoo
Ooooooog4Qgooooao

OoOoo0oo0odao
O0Ooo0oooaog

Oooooooogod

O Ooogo

Oooooooo0oooDoooogooooao

O
O

O
O
O
O
O
O
O
O
O

OO0 oDoDooo4Qgooooaog
OO0 Oo0oDooog4gooooao
OOoooooooooooao
Ooooooog4ogooooaoo
OO0 ooooogogQgooooaoo
Ooooooogog4Qogooooao
OO0 ooDooog4gooooaog
OOo0oo0oooooOoooooao
OOo0oo0ooooOoooooao
OooooooQogooooaoo
OoooooogQgooooao
OoooooogogQogooooao
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOoooooao
OOoooooooooooaoo
Oooooooogooooaoo
Ooooooogog4Qogooooao
Ooooooog4Qogooooaog
OO0 oDoDooog4Qgooooaog
OOo0oo0ooooOoooooao
OoooooooOoooooao
Ooooooog4Qogooooao
OoooooogQogooooaoo
OoooDooogogQogooooaog
OO0 o0oDooogog4Qgooooaog

OOo0oooooooooooogd

O

|
Oo0ooooooooooooooogogood

Ooooooooooooooogoooooao

Ooo0oooogogoo

oo ooooooogog

(32)

O
O

Oooooooo0oooDooooogogooooao
Oo0ooooooo0ooooooogogooooao
Oo0DoDooogog4ooooooooggooooao

OOo0oOoooooOoooood

O 0Oo0oo0oo0oao

O o0Oooo

Oooooooooooooogod

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

Oooooooo0ooDoooo4gogooooao

Oo0oooooooooooooogdg

O

O
Ooooooo4o0oooDoooogogoooao

OOo0oDooogog4Uooooooogooooao
Oo0ooooooooooooooooooao
OoooooooooDoooo4gogooooao
Oooooooo0ooDoooo4gogooooao
Oooooooo0oooDoooo4gogogoooao
Oo0ooDoooo4ooooooogogoooao
Oo0OoDoooogog4UooooDooo4gQgooooao
Ooooooooooooooogoooooao

JP

O
O
O

2004-500056

goooooao

O

O

O

0

O

SO0 o0oQgoOoooo

Oo0oooooogogooao
OoooooogoQgooao

2004.1.8

SO o0o0o0ogoooo

Oooooooo0oooDoooogogogoooao

ood

O

O

Oo0ooooo4o0oooooogoggoooao
OO0 ooDooo4dgooooogogogogogoooao

0

10

20

30

40

50



2004-500056 A 2004.1.8

~
w
w
o/
(&
e

0000000000000 000000000000000000000000000
0000000000000 0000000000000000000000p 0000
0000000000000 000000000000000000000000000
0000000000000 0000000000000000000000000O0aO0
0000000000000 00000000w000000000000000000
00000000000 O0000000000000000000000000000
0000000000000 0000000000000000000000000O0a0
0000000000000 000000000pw00000000000000000
0000000000000 000000000000000000000000000
0000000000000 0000000000000000000000000O0a0
0000000000000 000000000000000000000000000
0000000000000 0000000000000000000000000O0aO0
0000000000000 000D0D0000000000000

oooooao

0000000000000 00000000000000000000000 000
0000 000000000 00000000000000000000000000
0000000000000 O0OO0' » 000 00000 0O’ 00000000o0ao
0000000000000 0000000 0000000000O0O0O0OO0OO0OO0O0O0
0000000000000 000000000000000000000000000
Doooo00O0O0

oooooo

oooo

[

[ %2

[

TR LA B

E QLQGFPFYGK.PMR

E 2 HDIAFVEFENDGQAGAAR

L 13 LVPGRHDIAFVEFENDGQAGAAR 3 U2 snRNP B”

[

B TVEQTATTTNK 4 U2 suRNP B*

[

[
0000000000’ * 000000000000000000000000000 0
0000000000000 0000000

oooooo

oooo

[

[

MDIRPNHTTY INNMNDKIKK EELKRSLYAL FSQFGHYVDI VALKTMKMRG QAFVIFKELG
[ SSTNALRQLQ GFPFYGKPMR IQYAKTDSDI ISKMRGTFAD KEKKKEKKKA KTVEQTATTT
E NKKPGQGTPN SANTQGNSTP NPQVPDYPPN YILFLNNLPE ETNEMMLSML FNQFPGFKEV

[ RLVPGRHDIA FVEFENDGQA GAARDALQGF KITPSHAMKI TYAKK ( @5\ %% . 3)

[

0

0000000000000 000000000000000
0000000000000 0OO0O00O0D0OODO0D0OO0DOONO0OO0ODOO0OoOoOooOn
Do00o0O00oo0O0o0O

0o0o00oO0o

10

20

30

40

50



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

Iy I ey ) ) I [y o
OooooooooooooOoooooobhooohooobOhoooOhooooooooogooan

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0Oooao
O0Ooo0oooao

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

Ooooooog

Ooo0oooooooooooooogd
Oo0oooooooooooooogd
Oo0oooooooooooooogd
OOo0oooooooooooogd
OO0 oDooooogogooooooogd
Ooooooooooooooogod
Oo0oooooooooooooogd
Oo0oooooooooooooogd
Oo0oooooooooooooogdg
OOo0oooooogogoooooogd
OO0 oDooooogogooooooogd
Oo0oooooooooooooogod
Oo0oooooooooooooogd
Oo0oooooooooooooogdg
Oo0ooooooooooooogd
OO0 ooooooogoooooogd
OOo0oooooooooooooogod
Ooooooooooooooogd
Oo0oooooooooooooogd
Ooooooooooooooogdg
Oo0ooooooooooooogd
OO0 oooooogoooooogd
OOo0ooooooooooooogod
Oo0oooooooooooooogd
Oo0oooooooooooooogd
Oo0oooooooooooooogd
OOo0oooooooooooogd
OO0 oooooogogogooooogd

Ooooooog

O oo oooog

O Oo0oooooog

Oooo0ogoooogo

Ooooooooo

Ooooooooog

Ooooooog

O oo oooog

Y Y [ = Y |

Oooo0ooogo

Ooooooooo

OOoo0oood
OOoo0oooodg
O0Ooo0ooood
O0Oo0ooood
OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0oooodg
O0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Ooo0ooood
O0Oo0Oo0oood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood

(34)

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

JP

2004-500056

oo ooooooooooooao
oo o0 oooooooooooo
oo o0 ooDoooogooooooo
OO0 o0oooDoooogogogoooooo
OO0 o0 oooooggogogooooo
OO0 0o oDoooggoggogoooao

2004.1.8

O
O
O
O

10

20

30



(35) JP 2004-500056 A 2004.1.8

L T e T e T e T e T s T e O e O e O s B e O s O s R e T e T e T e T e T e T e O e T e T e T e T e R e R e B e |

ooooDooooooDoooooooogogbd

£ 3
AT e ERIE LY S A ELT |
GQVPMQDPR 6
T B R A
2 GSLPANVPTPR 7
, o o o\ AR 3
3 GLLGDAPNDER 8
€ %\ B3
4 AGLTVRDPAVDR ‘ 9
i GRS
5 ALRVDNAASEKNK 10
_ 9 ¥ H A
6 GGTLLSVTGEVEPR 11
LB ECE!
7 DIFSEVGPVVSFR 12
| ol # o B3
8 GIDARGMEARAMEAR 13
¥ PR A3
9 GMEARAMEARGLDAR 14
_ a8 8 B3
10 AVASLPPEQMFELMK 15
M R BRRS3
11 AMEARAMEVRGMEAR 16
g ¥R A R3
12 GYLGPPHQGPPMHHVPGHESR. - 17
o BAR3
13 GPIPSGMQGPSPINMGAVVPQGSR 18
o ¥ AR
14 NMLLONPQLAYALLQAQVVMR i 19
i o1 b\ ARSI
15 GGPLPEPRPLMAEPRGPMLDQR. 20
g1 AR 3
16 SLGTGAPVIESPYGETISPEDAPESISK | 21 .
: tn W B AR
O0oo0gaod
goooogogouooofouogoyooogo ooty pbyUoo by Db oooao
goooooouoouofbouotooooooo ooty oo bbb oDoDbDoooooao
goooooooooooooooooooogoogoooo o uoooooooooooooao
gooooo0oooofouogoocyooo oo ooy pbDuUoo b0 oDoDbDooooao
Oo0oodoooooooooOoQo0Q0Qo0oQouUouUouUouooooooao
Ooo00o0gao
oo0ooogoodd
gooooooooooooooooo0o0o0oo0ogogggooo oo ooooooooooaooao
OoDO0o0o0oo0ooooogoao
Ooo0o0ooOoao
Oo0ooooooooooooooooouououoooooao
OooDooogogao
O0ood
gooo0oogo0oooogoofooggoyoooDgo ooy bb Uy oo DbUguogoooao
gooooo0ouoouofouogoocooo oo oot oo Do b0 oDUopoDooooao
gooooooooooooooooo0o0o0oo0ogogggooo oo ooooooooooaooao
goooogogouooofouogoyooogo ooty pbyUoo by Db oooao
gooooooo0pbouotoogoootopoDuo oo oo oo oo oo oDuooDoooao



ooogao

17500 20010 22500 25000

(36)

27500 30060

08 ﬁ\z&m B+H
04 _/
Y

0‘ﬂ A s e ARSI A )

17500 20000 22500 25600

27500 30600

27500 30000

004 ’ !n_ I
Y o WL AL

002 i P )

17500 20000 22500 25000

FIG. 1B

17500 20000 22500 25000

27500 30000

27500 30000

02

I I,

015

P

Wl "™

k]

o1 "l il A =
o (e VN%M i

—0.08
17500 20000 22500 25000

FiG. 1C

27500 30000

JP 2004-500056 A 2004.1.8



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

37) JP 2004-500056 A 2004.1.8

oooooooooooano

(T2 INTERNATIEONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

EY) World Intell | P Li] izark
ot Boren o1 G NALEARO ) LUV ERE A
(43) Tnternational Puldication Date (14) Internationz| Publication Number

25 May 2001 (25.05.2001} PCT WO 01/36470 A2

(31) nternztinnal Pateot Classificatio CHK N0 (72) Iventor: WATKINS, Brynmar, % Summer Streer,
Waltliam, Ma 02452 (35).
(21) Iagernaiianal Application Numher:  PCTAUSDI/G 1453
(74) Agent: BRODOWSKT, Michael, H. Testx. Hurwilz

(22) Maternstional Filing Date: & Thibeanll, LLP, High Stwer Tower, 125 High Strect,
16 Novemher 2000 (16.11.2000) Burton. M4 02118 (15}
(25) Filing l.anguapge: English  (81) Designated States fhanenaliz AU, CA, JP.
{26) Publication Language: English  (84) Designaled Stades fvgional): Buropean patent (AT, BT,
CH. CY, DL DK, IS, Il, FR. GH, GR. IE. IT, LU. MC.
(30 Eriarity Data: NI PT. 5E. TR}.
M165.67% 16 November 199 (16.11.199%)  US
HWTFLLTN 17 December F999 (17421993 U3 Published:
HWITR.B50 27 Tanuary 2000 (27012000, US Withaul internationnd seareh report mud to he republishizd
B2 3 May 2000 (030520000 US BpoR reecipd of that report,

Mot turnished ) November 2000(10.11.2000)  US
Far two-feiter cindes ead other ahbrevintions, rifer to te "Guid-
{71 Applicant: MATRITECE, TNC. [US/UST: 300 Kovada e Nutes on Uades amd ABbreviastions” appearing at the bogin-
Strast, Newdtn, MA 02460 (US). nog of each repudar wue of tha PCT Gazerte,

=]
_
=
=
=
—
——
=

£54] ‘Title: MATERIALS AND METHODS FOR DETECTION ANT} TREATHENT OF BREAST CANCER
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(57 Abstract: The lnveation provides a wide range nf metheds and compositens for detecting mnd weating breast cancer tn an
individual. Specificaliy. the invention providey target breast s r-associoted proteins, which pamiit a rapid detaction, prefarably
before metastases accur. of breast eances. The tazpet braast cancer-assoctated protein may be durected, for example, by recting the
sarmple with o labeled biadiag moisty, for sxample, a labaled antibody capable of binding specifically to the protein. The invention
abso provides kits rseful in the dotection of breast cancer in an individual. In sddilion, the mvenlion provide: metheods atilizing the
hreast cancer-associated proteins either as targets for treating breast cancer or as indicalors lor monitoring the elficacy of such a
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MATERIALS AND METHODS FOR DETECTION
AND TREATMENT (OF BREAST CANCER

Reference to Related Applications

This applicatian claims priority to weility patent appiication identified by Anerney Docket
No. MTP-024, entitled “Matetials and Methads for Detection and Treatment of Breast Cancer,”
filed on November 10, 2000, and the benefit of U.5. Serial No. 6(/165,673, filed November 16.
1999; 1.5, Serial No. 6(/172.170. filed December 17, 1999: U.5. Serial Mo, 60/178,360, filed
January 27, 2000; and U.S. Serial No. 60/201,721. filed May 3, 2000, the disclasures af which

are incorparated by reference herein.
Field of the Invention

The present invention relates generally to methods and compositions for the detection
and/or reatment of breast cancer. More specifically, the present invention tefates to breast
cancer-associated proteins and puclejc acids encoding such proteins which represent celivlar

markers for breast cancer detection, and molecular targets for breast cancer therapy.

Backzronond of the Tovention

Breast cancer is 2 leading cavse of death in women. While the pathogenesis of breast
cancer is unclesy. mansformation of normal bresst epithelium o a malignant phenotype may be
the result of genetic factors. espectally in women under 30 (Miki of al. (1994) Science 266.
66-71). Hawever, it is likeiy that other, non-genetic factors atso have a significant effect on the
etiglogy of the disease. Regardless of its origin, breast cancer morbidity increases significantly if
it is not detected early in its progression. Thus, considerable <fTort has focused on the
clucidation of carly cellular events surrounding transformation in breast ttssuc. Such effort has
led to the idemtification of several potential breast cancer markers. For example, alleles of the
BRCAI and BRCAZ genes have been linked ro hereditary and early-onscr breast cancer (Woaoster
et al (1994) Science 265 2088-2020). The wild-type BRCA] allele encodes a umor suppressor
protein. Deletions andor other alterations in that allele have been linked 1o mansformarion of
breast epithelium. Accerdingly, dewection of mutated BRCAT alleles or their gene pmducis has
been proposed as a means for detecting breast, as well as ovarian, cancers (Miki e/ al.. supra).
However, BRCA! is limited as a cancer marker because BRCA1 nrutations fail to account for the

majority of breast cancers (Ford e al. (1935} British J. Cuncer 72: 805-812). Simlarty, the

JP 2004-500056 A 2004.1.8
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L.
BRCAZ pene, whick has beer linked 1o forms f hereditary breast cancer. accounts for only &

small portion of 1otal breast cancer cases (Fard &z al. supra).

Several other genes have been linked o breast cancer and may serve as markers for the
disease, either ditectly or via their gene products. $uch porential markers fclude the TP33 gene
and its gene product. the p33 tmor suppressor pratein tMalkan ec of. (1990) Seietice 2301 1233~
1238). The loss of heterozygosity in genes such as the atzua telangiecrasia gene has also been
linked to a high risk of developing breast cancer (Swift ef ai. (JY91) N. Engl. J. Med. 323:1831-
1836). A problem associated with many of the markers proposed 10 date s that the oneogenic
phenotype is ofien the result of a gene detetion, thus requiring detection of the absence of the
wild-type form as a predictor of wansformation.

There is, therefore, 4 need in the art for specific, reliable markers that are differentially
expressed in normal and transformed breast tissue and that may be useful in the diagnosis of
breast cancer. in the prediction of its onset or the weatment of breast cancer. Such markers and

methods for their use are provided herein.

Sommarv of the Invention

The invention provides a variery of methods and composiions for detecting the presence
of breast cancer in a mammai, for sxampls, 2 human, and for reating breast cancer in a mammal
diagnosed with the disease. The invention is based. in part, upon the discovery of 2 family of
proteins each member of which is detectable 21 a higher congentrtion in serum fom a mammai,
for example, a human, with breast cancer relative to serum from a nonmal mammal. that is. 2
mammal without breast cancer. Accordingly, these proteins. as well as nucleic acid sequences
encoding such proteins. or sequences complementary thercto. can be used as breast cancer
markers usefizl in diagnosing keast cancer, monitoning the effiicacy of a breast caneer therapy

and/for as targets of such & therapy.

In one aspect, the inventian provides isolated breas) cancer-associated protwin markers
The protein markers are characterized as being detectable at a higher concentration in the serum
of a mammal, specifically. 2 buman, with breast cancer than in serum of a mammal withoul

breast cancer.

Cme marker protein is further characterized in that it has 2 molecular weight of 2boot 16

kD, and fails 1o bind in a detectable amount 10 an anion exchange resin in the presence of 30 mM

JP 2004-500056 A 2004.1.8
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-3-
sodium phosphate, pH 7.0. This macker protein atso has 2 binding affiniry w0 a nickel SELD]
<hip.

Another marker protein is further characterized in thal it has a molecular weight of about
17 kD, binds to an anion exchange resin in the presence of 50 mM sodium phosphate, pEE 7.0,
and elutes from the anion exchange resin in the presence of 25 mM sodivm chlornde in 50 mM
sodium phosphate, pH 7.0, This marker protein atso has a binding affinity 10 a WCX-2 SELDI
<hip.

Another marker peotein is further characterized in that it ias a molecular weight of about
30 kDD. binds to an anion exchange resin in the presence of 30 mM sodium phosphate, pH 7.0
and elutes from the anion exchange resin in the presence of 25 mM sodium chloride in 30 mM
sodium phosphate, pH 7.0. This marker protein also has a binding afftnity toa WCX-2 SELDI
<hip.

Another marker protein is further characterized in that it has a molecular weight of about
35 KD, binds to an anion exchange resin in the presence of 50 mM sodium phospbate. pH 7.0,
and elutes from the anion exchange resin in the presence of 25 mM sodium chioride in 50 mM
sedium phosphate, pH 7.0. This marker protein also has o binding =ifinity to & WCX-2 SELDI
chip

Anather rarker protein is further charactenized in that it has a molecular weight of abou
20 kD, binds to an anion exchange resin in the presence of 3¢ mM sodium phosphate, pH 7.0,
and elutes from the anion exchange tesin in the presence of 50 mM sodium chleride in 50 mM
sodium phasphate, pH 7.0. This matker protein also hus a binding affinity to a nickel SELDL
chip.

Another arker protein is further charcterized it that # has a molecuiar weight of about
24 kD), binds to an anion exchange resin in the presence of 30 mM sodium phosphate, pH 7.0,
and elutes from the anion xchange resin in the presence of 50 mM sadium chloride in 50 mM
sodium phosphate, pH 7.0, This masker protein also has a binding affinity to a nickel SELD]
chip.

Another marker protein is firther charecterized In that it has a molecular weight of about

28 KD. binds 1o an agion exch resin in the p of 50 mM scdium phesphae, pH 7.0,

and eluies from the anion exchangs resin in the presence of 30 mM sodiwm chioride in 50 mM

JP 2004-500056 A 2004.1.8
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-4-
sodium phosphate. pH 7.0. This marker protein 2lso has a binding affinity 10 a nickel SELDI
chip. Microsequence anaiysis has identified the matker protein to be a protein known in the art
s small nuclear ribonucieoprotein B” (Habets ef af. (1987) FROC NATL ACAD 501, USA 84,
2471-2415), the amino acid sequence of which is identified hereinbelow as SEQ ID NO: 3

Another marker protein is further characterized in that it has u molecular weight of aboui
35 kD, binds (o an anion exchange resin in the presence of 30 mM sodium phesphate, pH 7.0,
and alutes from the anton exchange resin in the presence of 50 mM sodium ehloride in 56 mM
sodium phosphate, pH 7.0. This marker protein also has a hinding affinity 1o a nicke! SELDIL
chip.

Another marker protein is further charactertzed in that il has a molecular weight of abour
15 kD. binds 10 an anion exchange resin in the presence of 50 mM sodium phosphate, pH 7.0,
and elutes from the anion exchangs resin in the presence of 50 mM sodium chleride in 50 mM
sadium phosphate, pH 7.G. This marker protein also has a binding affinity 10 a nicke] SELD{
chip.

JAnother marker protein is further characterized in that it has a molecular weight of about
1% kT2, binds to an anion exchange resin in the presence of 50 mM sodivoe phosphate, pil 7.0,
and elutes from the anion ¢xchanes resin in the presence of 100 mM sodium chioride in 50 mM
sodium phosphete, pH 7.0, This marker protein also has 2 binding affinity 10a WCX-2 SELDI
chip.

Another marker protein is further characterized in that it hus a molecular weight of abowt
71 kD, binds to an anion exchange resin in the presence of 50 mM sodium phosphate. pH 7.0.
and elutes from the anion exchange resin in the presence of 108 mM sodium chloride in 50 mM
sodium phosphate, pH 7.0. This marker proteiz 2lso hes a binding affimty o 2 WCX-2 SELDI
chip. Microsequencs analysis has identified the marker protein to be g pratein known i the an
a5, or relsted 10. the 64 kD subunit of cleavage sumulaung factor (Takagak} ef ol {1987) PrROC
NATL ACAD SO, USA 29, 1403-1407), the amino acid sequence of which is identified
hereinbelow as SEQ ID NO: 22 and SEQ ID NO: 23,

Another marker protein is further characterized in that it has a molecular weight of about
12 kI, binds to an anion exchange resin in the presence of 30 mM. sedium phosphate, pH 7.0,
and eltres from the anion exchange restn in the presence of 150 mM sodiuwm chioride in 50 mM
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sodium phosphate, pE 7.9, This marker protein also has a binding affimity to a 8AX-2 SELD]
<hip.

Apather marker protein is further characterized in 1hal it has 2 molecular weight of about
42 kD. binds to an anion exchange resin in the presence of 50 mM sadiurn phosphate, pH 7.0,
and elutes from the anion exchange resin in the presence of 200 mM sodium chloride in 50 mM
sodium phosphate. pH 7.0. This marker protein also has a binding affinity to a nickel SELDI
chip.

Another marker protein is further characterized in that it has 2 molecuiar weight of about
56 kD, binds ro an anion exchange resin in the presence of 50 mM sodium phosphate. pH 7.0,
and elutes from the enion exchange resin in the presence of 200 mM sodtum chloride in 30 mM
sadium phosphate, pH 7.0. This marker protein slsn has a bindmg affinuty to a mokel SELDI
chip.

Annther marker protein is further characterized in that it has 8 molecular weight of about
15 kD, binds to an anion exchange resin in the presence of 50 mM sodium phosphate, pH 7.0,
and elutes from the anion exch resin in the p of 400 mM sodium chioride in 50 mivi

sodium phosphate, pH 7.0. This marker protein also has a binding affinity 10 a copper SELDI

chip.

Furthermore. the aforementionsd breast cancer-associated proteins are further
characrerized as being non-tmmunogiobulin and/or non-albumin proteins. Furthermore, the
breast cancer-assuciated proteins may further define an antigenic region or epitope that may bind
specificaily 1 a binding moiety, for example. an antibody. for example, s monoclonal or a
polyclopal antibody. an antibody fragment thereof, or a biosynthetic antibody binding site
directed against the antipenic region or epitope. In addittan, ihe nvention enables one skilled in
the art to isolate nucleic acids encoding the aforementioned breast cancer-associated proweing ot
nuclsic acids capahle of hybridizing under specific hybridization conditiens to a nucleic acid
encoding the breast cancer-associated prateins. Furthermore. the skilled antsan may produce
nucleic acid sequences encoding the entire isolated marker protein, or fragmens thereof. using
methods currently available in the art (see, for example, Sambrook et al., eds. (1989) “Molecular
Cloning: A Laboratory Manal,” Cald Spring Harbor Press). For exampie, the breast cancer-
saenciated protein of the invention, wher isolated. can be sequenced using conventianal peplids

sequencing protocols. Based on the peptide sequence. it i5 possible w produce oligonucleoude
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hybridization probes useful in screening a cDNA libracy. The cDNA library may then be
sereened with the resultant oligonucleotide 1o isolate full or partial length cDNA sequences

encoding the isolated proiein.

In another aspect, the invention pravides o variety of methods. for examptle. protsin or
nucleic acid-based methods, for detecting the presence of breast cancer in a mammal. The
metheds of the invention may be parformed on any Televant tissue ot body fluid sample. For
example. methods of the invention may be performed an breast tissue. more preferably breast
biapsy tissue. Alternatively, the methods of the invention may be performed on a hurnan body
fluid sample selected from the group consisting of: blood: serum; plasma: fecal marter: urine:
vaginal secretion: spinal Huil; saliva; ascitic fluid, peritonen] fluid: spumm: and breast exudate.
It is contemplated, however, that the methods of the invention alse may be useful in detecting
metastasized breast cancer cells in other tissue or body fluid samples. Delection of breast cancer
can be accomplished using any one of a number of assay methods well known and used in the

an,

In one aspect, the method of diagrosing cancer in an individual comprises contacting a
sample from the individual with a first binding moiety that binds specifieally 1 a breast-cancer
associated protein 1o produce a first binding moiety-cancei-asseciated protein complex. The first
inding moiety is capable of binding specificaliy 1o at Jeast one of the breast cancer associated
marker proteins identified hereinabove to praduce 2 complex. Thercafter the presence andior
amount of marker protein in the complex can then be detected, for example, via the firs: binding
moiety if labeled with a detectable mozety, for example, a radioactive or fluorescent label. or a
second binding moiery tabeied with e detectable moiety that binds specifically o the first binding
maiety using convemional methodologies well known in the art. The presence or amount of the
marker protein can thus be indicative of the presence of broast cancer in the individual, For
example, the amount of marker protein in the sample may be compared against 2 threshold value
previously calibrated 1o indicate the presence ot absence of breast cancer, wherein the amount of
the camplex in the sample relative o the threshold value can be indicarive of the presence or
absener of cancer in the individual. Although such a method can be perfarmed on tissue, for
exampis, breast tissue, or & body fuid, for example, serum, a body fluid currently is the preferred

test sample.
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Detection of the aforementioned nucleic acid molecules can also serve as an indieater of

the presence of breast cancer andror metastasized breast cancer in an individual. Accordingly, in
another aspecl. the invention provides another method for detecting breast cancer in a hurman.
The method comprises the step of detecting the presence of 4 nucleic acid molecule n a tissue or
bady fluid sample thereby 10 indicate the presence of breast cancer in an individual. The nucleic
acid molecule is selected from the group consisting of (1) 2 nucleic acid moleeule conprising s
sequence capable of recognizing and being specifically bound by a breast cancer-associared
protein. and fii} 2 nucleic acid modecule comprising 4 sequence encoding at least a portion of one

or more of the breast cancer-associated proleins identified herein.

In ane embodiment. the method comprses exposing a sampie from the individual under
specific hybridization conditions 1o a nucksic acid probe, for example, greater than about 10 and
more preferably greater than 15 nucleatides in length, capable of hybridizing to = terget nucleic
acid encoding one of the breast cancer-associated proteins identified herein to produce a duplex.
Thereefier. the presence of the duplex can be detected using a varicty of detection methods
known and used in the an. It js comemplated that ihe tarpel mucleic acid may be amptlified, for
example, via ¢onventional polymersse chain reaction (PCR} or reverse transeripiase polymerase

chain reaction (RT-PCR) methodelogies, prior 1o hybridization with the nucleic acid probe.

1t one embodiment, the target nucleic acid (for example, 2 messenger RNA (mRNA)
mnlecule), is preater than 13 nucleotides, more preferably greater than 50 nucteotides, and most
preferably greater than 100 nucleotides in length and encodes an amino acid sequence present in
one of the breast cancer-associated proteins idemsified hercin. Such a target mRNA may then be
detecied, for example. by Morthern blot analysis by reacting the sample with a labeled
hybridization probe, for exampiz. a 3p labeled oligonuciestide probe, capable of hybridizing
specifically with at Jeast a portion of the nucleic acid metecule encoding the marker protein,
Detection of 2 nugieic acid molecule either encoding a breast cancer-assoctared protein or
capable of being specifically baund by a breast cancer-associated protein, can thus yerve as an

indicator of the presence of & breast cancer in the individual being tested.

[ another aspect, the invention provides a kit for detesting the presence of breast caneer
ot for evaluating the effieacy of 2 therapeutic treatment of a breast cancer. Such kits may
comptise, in combination. (i) a receptacle for receiving a buman fissue or body fiuid sample from

the individual to be rested, (ii) a binding pariner which binds specifically either to an epitope on a
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breast cancer-associated marker protein or a nucleic acid sequence encoding at least a portion of
the breast cancer-associated protein ar the nucleic acid sequence encoding at least a portion of
the breasr cancer-associated protein, and (iii) & reference sampie. In onre embediment. the
reference sample may comprisc a negative and/or pesitive contral. In that embodiment, (he
negative control would he indicative of a normal breast cell type and the positive cantral would

be indicative of breast cancer.

in another aspect. the invention provides methods and compositions for treating breast
cancer, Inone aspect the invention provides proteins or nucizcobase-containing sequences usefu!
in the treatment of breast cancer. The therapeutic prorein could be. for example. a binding
moiety, for example, an antibody, for example, 2 monocionsl antibody, an antigenic bindig
fragmeot thereof, or a biosynthetic antibady binding site capable of binding specifically to a
breast cancer-associated protein identified herein. The method comptises the step of
administering 10 & patient with breast cancer, a therapeuticaliy-c#fective amount of a compound,
preferably an antibody, and mast preferably a monoclonal antibody, which binds specifically 1o 2
tatpet breast cancer-associated protein thereby to inactivate or reduee the biolegical activity of
the protein. The target protein may be any of the breast cancer-associated proteins identified
herein. Similarly, it is conzetnpiated that the compaund may comprise a small moiecule, for
exarnple, a small crganic molecule, which inhibits or reduces the biological activity of the targer

breast cancer-associated protgin.

in ancther aspect, the invention provides another mathed for wreating breast cancer. The
method corprises the step of administering to z patient diagnosed as baving breast cancer. a
therapewically-effective amount of 2 compound which reduces in vive the expression of a target
breast cancer-associated protein thereby to reduce in vivo the expression of the target protein, In
a preferred embodiment, the compouna is a nucleobase containing sequence, for exampis, an
anti-sense nucleic acid sequence or a peptidyl nucleic acid (PNA) capable of binding to and
reducing the expression {for example, transceiption ar transtation) of a pucleic aeid encoding at
least 3 portion of at least one of the breast cencer-associated proteins identified herein. After
administration, the anti-sense nucleic acid sequence or the anti-sease PNA molecule binds o the
nucietc acid sequences encoding, at least in part, the target protein thereby to reduce in vivo

expression of the target breast cancer-assoctated protein.
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Thus, the invention provides a wide range of methods and compositions for detecting and
trearing breast cancer in an individual. Specifically, the mvention provides breast cancer-
assaciated proleins. which permir specific and early, preferably before merastases aceur.
detection of breast cancer in an individual. In addition. the invention provides kits usefui in the
detection of breast cancer in an individual. In additon. the invention provides methods utilizing
the breast canger-sssociated proteins a3 rargers and indicators, for treating breast cancers and for
monitoring of the efficacy of such a treaument. These and other numerous additonal aspects and
advantages of the invention will become apparent upon consideratian of the following figures.

derailed description. and claims wiich fallow.

Description of the Drawings

The invention can be more completely understond with reference to the foliowing

drawings, in which:

Figures 1A-1C are spectra resulting from the characterization via mass spectrometry of 28
kD proteins subjected to trypsin digestion and ehited from a polyacrylamide gel. Figure |Aisa
spectrum of the heaviest 28 kI protein isolated from the gel, Figure 1B is a spectrum of the
median 28 kD protein isolated from the gel. and Figure 1C is a spectram of the lightest 28 kD

protein isolated from the gel.
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Detailed Description of the invention.

The prescat invention provides methods and compositions for the detection and treatnent
of breasi cancer. The invention is based, in part, upon the discovery of breast cancer-assuciated
proteins which generally are present a7 detectably higher levels in serum of humans with breast

cancer relative to serim of humans witheur breast cancer.

The breast cancer-associated proleins or nuclelc aeids encoding such proteins may acias
markers uscful in the detection of breast cancer or as targets for therapy of breast cancer. For
exampie, it is contemplated that the marker proteins and binding moieties, for example.
antibodies thar bind to the marker proteins or nucleic acid probes which hybridize 10 nueleic acid
sequences encoding the marker proteins, may be used o detect the presence of bress! cancer i
anindividual. Fusthermore, it is contemplated that the skilted anisan may produce novel
therapeutics far treating breast cancer which inchude, for example: antibodies which can be
administered 1o an individual that bing o and reduce or eliminate the biological activity of the
targez protein iz vive; nutleic acid or peptidyl nucleic acid sequences which hybridize with genes
or gene ranseripts enceding the target proteins, thereby to reduce expression of the target
prateins i vivo: o small molecules, for example, organic molecules which interact with the
target proteins or other cellnlar moieties, for example, receptors for the target proteins, thereby to

reduce or ¢liminate iological activity of the target proteins.

Set forth below are metheds for isolating breast cancer-assoriated proteins. methods for
detecting breast cancer using breast cancer-asseciated proteins s markers, and methods for
ireating individuals afflicted with breast cancer using breast cancer-assoclated proteins as tarpets

for cancer therapy.

1. _Methods for Detecting Breast Cancer-Associated Marker Proteins.

Marker proteins of the invention, as disclosed herein. are identified by comparing the
protein composition of serum of a human diagnosed with breast cancer with the protein
composition of semm of a human free of breast cancer. As used herein, the tenm ~breast cancer-
associated protein” is understond to mean any protein which is detectable at a higher level ina
tissue or bedy fluid of an individual diagnascd with breast cancer relative to 2 comespending
tissug or body fluid of an individual free of breast cancer and includes species and allelic varants
thereof and fragments thereof. As used herein, the rerr “hreast cancer” is understood to mean

any cancer or cancerous ission associated with breast tissue or breast tissue cells and can inciude
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precursors to breast cancer, for exampte, atypical ductal hyperpiasia or non-atypical hyperplasia.
I iz not necessary that the marker protein or target molecule be unique 1o a breast cancer cell or
body fluid of an individual afflicied with breast cancer: rather the marker protein or target
molecule should have a signal to noise ratio high enough 1 discriminate berween samples
originating from a breast cancer tissue or bedy fluid and samples criginating from normal breast

tissue or bady fluid.

As used herein, 2 “portion” or  “fragment” of a protein or of an amino acid sequence
denctes a contiguous peptide comprising, in sequence. at least ten amino acids from the protein
or aming acid sequence {e.g. amino acids 1-10. 34-43, or 127-136 of the protein or sequence).
Preferably, the peptide comprises, in sequence, at least twenty amino acids from the protein or
amino acid sequence. More preferably, the peptide comprises, in sequence, at least farry amino

acida from the protein or amino acid sequence.

The breast cancer-associated marker proteins of the invention were idsntifisd by
comparing the proteins present in the serum of individuals with breast cancer to the proteins
present in the serum of individuals without breast cancer. Albumin and immunegiobulin
proteins were removed from the serum, and the proteins were separated i twelve fractions by
2nion exchange chromatography. Briefly. the protems were loaded on a strong anion exchange
column in the presence of 50 mM sodium phosphate, pH 7.0, and eluted with a stepwise gradiem
of sodium chioride in 50 mM sodium phosphate, pH 7.0. The resulting twelve fractions include
a flow-through fraction, a fraction eluting ir 25 mM sodium chloride, a 50 mM fraction, a 73
mM frection, a 100 mM fraction. a 125 mM fraction, a 150 md Fraction. a 200 mM fraction, a
250 mM fraction, a 300 mM fraction, a 400 mM fraction. and & 2 M fraction.

Each fraction was analvzed by SELDI (surface-enhanced iaser desorption and ionizatiorn)
tnags spectrometyy. Samples from each of the twelve fractions were applied ta one of four
different SELDI chip surfaces. A copper or nickel SELD surface can be generated by adding a
copper or rickel sait solution 10 a chip comprising ethylensdiamineriaceric acid.  Other SELTIT
chip surfaces include: WCX-2 which comprises carboxylate moieties, and SAX-2 which
comprises quaremary ammonium mojeties. The breast cancer-associated proteins of the
invention can therefore be characterized by their increased presence in serum of individuals
having breast cancer relative (o individuals without breast cancer, their molecular weight,

binding and elution charactesnistics on an anion exchange resin, and their affinity to a particular
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SELDI chip. For exampie, as used herein, the term “affity” t a paricular SELDI chip i3
understood to mean that the breast cancer-associated proteins of the invention bind preferentially
1o one rype of SELT chip {e. g, copper SELDH chip) relative to one ar more of the ather SELDI
chips (¢.g .. the nickel, SAX-2 and WCX-2 chips} disclosed herein. As discussed in derail in
Exampie 1. comparison of the sera from diseased and healthy individuals revealed a number of
protems lrequently present at detectable levels in the sera of diseased individuals, but

infrequently present at comparable levels in the sera of healthy individuals.

Onge the breast cancer-asseciated proteins have been identified by mass spectioscopy. the
identified proteins can be isolated by standard protein isolation methedologies and sequenced
using protein sequencing technolopies known and used in the art. See. for example. Exampies 3
and 6. Once the amino acid sequences are identified then nucieic acids encoding the marker
proteins ar partions thereof can be identified using conventional recombiram DNA
methodalogies. See, for exampls, Sambrook ez af. eds. (1989 “Maiecnlar Cloning: A
Laboratory Manua!™, Cold Spring Hatbor Press. For example, an isolated breast cancer-
associated protein can be sequenced bsing conventional peptide sequencing protocols, and the
aligonucicotide hybridization probes designed for sequencing a <DNA library. The cDNA
Iibrary may then bé screened with the resultant hybridization probes to isole fall Jength of

partial length cDNA sequences encoding (e isolated marker protgins.

Marker proteius useful in the present invention encompass not only the particular
sequences identified herein but atso allelic variants thereof and releted proieins tha also function
as marker proteins. Thus, for sxample, sequences that result from alternative splice forms, post-
translational madification. or gene duplication are each encompassed by the present invention.
Specics variants are also encompassed by this invention where the patient is 2 pon-human

mammal. Dther homalopous proteins that may function a5 marker proteins are alss envisianed.

Preferably, variant sequences are ac least 80% simitar or 70% identical, more preferably ai teast
90% similar ar $0% identical, and roost preferably 95% similar or 90% identical to at least a
portien of one af the sequences disclosed herein,

Ta determine whether a candidate peptide region has the requisite percentage similasity o
idemtity to a reference polypeptide or peptide oligomer, the candidate aming acid sequence and
the reference amino acid sequence are first aligned using the dynamic programming algorithm
described in Smith and Waterman (1981), J. Mol, Biol. 147:195-157. in combination with the
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BLOSUMS?2 substitution matrix described in Figure 2 of Henikoff and Henikofl' (1992), “ Amino
acid substitulion matrices from pratein blocks™, PMAS (1992 Nov), 89:10915-10919. For the

present tnvention. an appropriate value for the gap insertion penalty 1s -12. and an appropriate
value for the gap exiensicn penalty is -4. Computer programs performming alignments using the
algorithm of Smith-Waterman and the BLOSUMG2 marmix. such as the GCG program suite
(Oxford Molecutar Group., Ondord, England), are commercially available and widely used by
those skilled in the art.

Onee the alignment between the candidate and reference sequence is made. 2 percent
similarity score may be calculated. The individual amino acids of each sequence are compared
sequentiaily according to their similarity to gach other. IT the value i the BLOSUMG2 matrix
corresponding to the two aligned amine acids is zero or a negative number, the patrwise
similarity score is zero; otherwise the pairwise simitanty score is 1.0, The raw similarity score is
the sum of the pairwise similariry scores of the aligned amino acids. The raw score is then
pornalized by dividing it by the number of amina acids in the smaller of the candidate or
reference sequences. The normalized raw score is the percent similarity. Altemnatively, to
calculate 2 percent identity, the aligned amino acids of 2ach sequence are again compared
sequentially. If the amina acids are non-identical. the pairwise dentity score i5 zero: otherwise
the pairwise identity score is 1.0, The mw identity score is the sum of the identical aligned
aming acids. The raw score is then normalized by dividing it by the number of amine acids in
the smaller of the candidate or reference sequences. The normalized raw score is the peroent
identirv. Insertions and deletions are jgnored jar the purposes of calculming percent simlanty
and idemtiry. Accordinply, gap penalties are not used in this caiculation, althowgh they are used
in the initial alignment.

In ali instances. variants of the nawrally-occurring sequences, as described above. must
be tested for their function as marker proteins. Spetifically, their presence or absence in a
particular form ar in & particular biolagival conparument must be indicative of the presence or
shsence of cancer in an individuzl. This rourine sxperimentation can be carried out by the
methods described hersinbelow or by ather methods known in the art.

Marker proteins in a sampie of tissue or bedy fluid may be desected via binding assays,
wherein 2 binding parmer for the marker protein is introduced info a sarople suspected of
containing the marker protein. In such an assay, the binding pariner may be detectably iabeled

as, for example, with a radioisotopic or fluorescent marker. Labeled antibodies may be used ina
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similar manner in order to isolate selected marker proteins, Nucleic acids encoding marker
proteins mey be detected using nucleic acid probes having a sequence complementary 1o at least
a pertion of the sequence encoding the marker protein. T'echniques such as PCR and, in
particular, reverse manscriptase PCR. are useful means for isolating nuecleic acids encoding a
marker protein. The examples which follow provide details ef the isclation and characterization
of breast cancer-associated proteins and methods for their use in the detection and treatment of

breast cancer.
2. Detectivn of Breast Cancer

Once breast cancer-assuciated protens have been idemified. the proteins or nueleic acids
encoding the proteins may be used as markers o determine whether an individual has breast

cancer and, if so. suitable detection methods can be used o moniter the states of the discase,

Using the marker proteins or nucleic acids encoding the proteins, the skilled artisan can
produce a variety of detection methods for detecting breast cancer i a human.  The methods
typically comprise the steps of detecting, by some means, the presence of one or more breast
cancer-associated proteins or nucleic acids encoding such proteins in a tissue or body fluid
sample of the luman. The accuracy and/or reliability of the method for detecting breast cancer in
a human may be further enhanced by detecting the presence of a plurality of breast cancer-
associated proteins and/or nucleic acids in a preselected tissue or body fluid sample. The

detection assays mav comprise one ar more of the protocois described hereinbelow.
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2A. Protein-Based Assays

The marker proteir in a sample may be detected. for cxample. by combining the marker
protein with a binding moiety capable of specificaliy binding the marker protein. The binding
moiety may comprise. for example. a member of a hgand-recepror pair, 1.¢., a pair of melecules
capable of having a specific binding interaction. The binding moien may cemprise. for example.
2 member of 2 specific binding pair. such as antibody-antigen, enzyme-subsmate, nucleic acid-
nucleic acid, protein-nucleic acid, proteur-protein, or other specific binding pair known in the art.
Binding proteins may be designed which have enhanced afftnivy for a rarger protein. Oprionally,
the binding meiety may be linked with a detectable label. such as an enzymatic. fluorescent,

radioactive. phosphorescent or colored panicle label. The labeled complex may be detected. e.g.,

visually or with the aid of a specroph or other d

Marker protsins may also be detected using gel electrophoresis techniques availabie in the
art In two-dimensional gei electrophoresis, the proteins are separated first in a pH gradient gel
according ta their isoelectric point. The resulting ge!l then is placed on a second polyacrylamide
gel. and the proteins separated according to molecular weight (see, for example, OFarrell (1975)
J. Bigl. Chem. 280: 4007-4021).

One ot moze marker proteins may he detected by first isolating proteins from a sample
ohtained tram an individual suspected of having breast cancer, and then separating the proteins
by taa-dimensional el eiectrophorests to produce 4 characteristic rwo-dimensional gel
electrophoresis pattern. The partern may then be compared wiih 2 standard gel pattern produced
by separating, under the same or similar conditions. proteins iselated frem norma! or cancer cells,
The standard gel pattern mzy be siored in, and retrieved from an electronic datzbase of
elecrophoresis patterns. The presence of a breast cancer-associated protein in the two-
dimensional ge! provides an indication that the sample being tested was taken from a person with
breast canger, A5 with the vther detection assays described herein, the detection of two or more
proteins, for example, in the two-dimensional gel clectrophoresis pattemn further enhances the
accuracy of the assay. The presence of a plurality, e.g., two 1o five, breast cancer-associated
proteins on the bwo-dimensional ge! provides an even srronger indication: of the presence of a
breast cancer in the individual. The assay thus permits the early detecticn and treatment of breast

cancer.,
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A breast cancer-associated marker protein may also be detected using any of'a wide range of
immunoassay techniques available in the art. For examipie. the skilled artisan mav employ the
sandwich immunoassay formar to detect breast cancer in a body fuid sample. Ahematively. the
skilled artisan may use conventional immuno-histachemical procedures {or detecting the
prosence of the breast cancer-associated protein in a Ligsus sample using one or more labeled

binding proteins

in a sandwich immunoassav. lwo antibodies capable of binding the marker prowin generafly
are used. c.2., one immobilized onta 4 solid suppon, and one free in solution and lebeled with a
detectable chemical compound. Exampies of chemical labels that may be used for the sccond
antibedy include radivisotopes. {luorescent compounds, and eazymes or other molecules that
generate cofored or electrochemically active products when exposed to  reactant o1 enzyme
substrare. When 2 sample conmaining the marker protemn is placed in this system. the marker
protein binds to both the immobilized antibody and the labeled antibody, to form 2 "sandwich®
immune complex on the support's surface. The compiexed protein is detected by washing away
non-bound sample components and excess labeled antibody. 2and measusing the amount of
labe)ed antibody complexed to protein on the support's surface. Alternatively, the antibody free
in selution. which can be labeled with & chemical moiety, for example, a hapten, may be detected
by a third antibody labeled with a detectable moiery which binds the free antibody or. for

examgple. the hapten coupled thereto,

Both the sandwich immunoassay and tissue immunohistochemical procedures are highly
specitic and very sensitive, provided that labels with good limits of detection are used. A&
detailed review of immunoiogical assay design, theory and protocels can be found in numerous
texts in the art, including, “Practical immunology ™. Butt. W.R.. ed.. (1984} Marcel Dekicer, New
York and “Antibodies, 4 Labaratory Approgch”. Hatlow er al. eds. (1988) Cold Spring Harbor

Laboratary.

In general. immunoassay design considerations inciude preparation of amibodies (...
monaclonal or polyclonal antibodies} having sufficiently bigh bindisg specificity for the target
protein ta form a complex that can be distinguished reliably from products of nonspecifie
interactions. As veed herein, the term "antibody” is understood to mean binding proteins, for
example, antibodies or other proteins comprising st immunoglobulin variable region-like

tinding domain. having the appropriate binding affinities and specificilies for the tarpet protein
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The higher the antibody binding specificity, the lower the target protein concentration that can be
detected. as used herein, the terms “specific binding”™ or “binding specifically” arc undersiood 1o
mean that the bindiog meiety, for example, » binding protein has a binding affinity for the 1arget

protein of greater than about 105 M-!, more preferably greater than about 107 p-1,

Antibodies to an isolated target breast cancer-assaciated protein which are useful in assays
for detecting a breast cancer in an individual may be generated using standard immunological
procedures welf known and deseribed in the an. See, for exampie, Practical Immunclogy. But,
N.R.. ed., Marcel Deklker, MY, 1984, Briefly. an isolated target protein is used to ratse antibodies
in a xenogeneic host. such as a mouse, goat ot other suitable mammal. The marker protein is
combined with a suitabie adjuvant capable of enhancing antibody production in the host, and is
injeeted into the host, for example, by intraperitoneal adminisiration. Any adjuvant suitabie for
stimulating the host's immune response may be used. A commonly used adjuvant is Freund's
complete adjuvant (an emulgion comprising killed and dred microbral cells and available from,
for example, Calbiochem Corp., San Diego. or Gibeo, Grand Island, NY). Where multiple
antigen injections are desired, the subseguent injections may comprise the antigen in
cambination with an incomplete adjuvant {e.g., cell-fice emulsion). Polyclonal antibodies may
be isolared from the antibody-producing host by exiractiog setum centaining antibodies to the
protein of interest. Manoclonal antibodies may be produced by isoleting host cells that produce
the desired antibody. fusing these celis with myetoma cells using standard procedures known in
the immunoclegy art, and screening for hybrid cells (hybridomas) that react specifically with the

tarpel protein and have the desired binding affinity.

Antibody binding domains aiso may be produced biosynthetically and the amino acid
sequence of the binding domain manipulated 10 enhance binding affinity with 2 preterred eprtape
on the 1arget protain. Specific antibody methedologies are well understoed and described in the
literature. A more detailed description of their preparation can be found, for exampie, tn

“Praciical immunolegy " (1984) (supra).

In addition, genetically engineered biosynthetic antibody binding sites. also known in the an
as BABS or sFv's, may be used in the practice of the mstant invention, Methods for making and

using BABS comprising (1) non-covatently associated or disulfide bonded synthetic Vyy and VI,
dimers, (if) covalently linked Vi4-V] single chain binding sites, {iii) individual ¥y or ¥,

domains, or (iv) single chain antibedy binding sites are disciosed, for example, in U.S. Patent
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INos.: 5,091,513; 5,132.405: 4.704,692; and 4,946,778, Furthermore. BABS having requisite
specificity for the breast cancer-associated proteins cun be derived by phage antibody cloning
from combinatorial gene libraries (see, for example. Clackson ¢t gl §1991) Narure 352: 024-
628). Brieflv, phage each expressing on their coat surfaces PARS having immunoglobulin
variabie tegions enceded by varizhle region geae sequences derived from mice pre-immuntized
with isolated breast cancer-associated proteins, or fragments thereof, are screened for binding
activity against immobilized breast cancer-associated protein. Phage which bind Lo the
immobilized breast cancer-associated proteins are harvesied and the gene encoding the BABS is
sequenced. The resulling nucleic acid sequences enceding the BABS ol interest then may be

expressed in conventional expression systems 1o praduce the BABS protein.

The isolated breast eancer-associated prorein also may be used for the develupment of
diagnostic and other tissue evaluating kits and assays to menitor the level of the proteins in a
tissue or fluid sample. For example, the kit may include antibedies or other specific binding
proteins which bind specifically to the breast cancer-associated proteins and which permit the
presence and/or concentration of the breast cancer-associated proteins to be detected and/or

quantitated in a tissue or flwd sample.

Suitable kits for derecting breast cancer-assaciated proteins are comemplated 10 include, ¢.g..

a receptacle or other maans for capturing a sample to be evaluated, and means for detecting the
presence and/or guantity in the sample of one or mors of the breast cancer-assosiated proteins
described herein. As used hetein. “means for detecting” in one embodiment includes ons or
more antibodies specific for these preteins and means for detecting the binding of the antibodies
to these proteins by, e.g., a standard sandwich immunoassay as described herein. Where the
presence of a protein within a cell is to be detected, e.zr. as from a tissue sampie. the kit also may

comprise means for disrupting the cel} structure 50 a5 to expose intracellular proteins.

2.B. Nucleic Agid-based Assays
The presence of a breast cancer in an individual also may be determined by deteeting. ina
tissue or body fluid sample, a nucleic acid molecule encoding a breast cances-associated protein,
Using methods well known ta those of ordinary skill in the an, the breast cancer-associated
proteins of the invention may be sequenced, and then, based on the determined sequence,
oligonuclectide probes designed for screening a ¢DMA Tibrary (see, for example. Sambraok et al.

{1989 supra).
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A target nucieic acid molecule encoding a marker breast cancer-associated protein may be
detected using 2 labeled binding moiety capable of specificalty binding the target nucleic acid.
The binding meiety may comprise. for example, a protein. a nueleic acid ar 2 peptide pucleic
acid. Additnenally, 2 warget nucieic acid. such as an mRNA enceding a breasl cancer-2ssociated
protein, may be detected by conductng, for exampie. Iortherm biot analysis using labeled
aligonucieotides. e.g., nuclyiv acid fragments complerentary 1o and capable of hybridizing

specifically with at ieast a partion of a target nucleic acid.

More specificalty, gene probes comprising complementary RINA or. prefecably. DNA Lo the
breast cancer-associated nucleotide sequences or mRNA sequences encoding breast cancer-
associated proteins may be produced using established recombinant techiiques or
aligonueisotide synthesis. The probes hybndize with complemedrary nucleis acid sequences
presented in the test specimen, and can provide exquisite specificity. A short. well-defined
probe, coding for a single unique sequence is most precise and preferred. Larger probes are
generally kess specific. While an oligonueleotide of any length may hybridize to an mRNA
anseript, oliganucleotides typicadly within the range of 8100 nucleatides, preferably within the
tange of 15-50 nucleotides, are envisioned to be most useful in standard hybridization assays.
Choices of probe length and sequence allow cne to chooss the degree of specificity desired.
Hybridization is carried out at from 36° to 65°C in @ high salt buffer salution. formarnide or other
agents 1o set the degree of compiementarity requized. Furthermare. the state of the urlss such
that probes can be manufactured to recognize essentially any DNA or RNA sequence. For
additional particulars, see. for example, Guide r0 Molecudar Technigues, Berger er af . Methods

of Enzymology, Vol. 132, 1987.

A wide variety of different labels coupled te the probes or antibodies may be employed in
the assays. The iabeled reagents may be provided in solution or coupied to an insoluble support.
depending on (he design of the assay. The vartous conjugates may be joined covalently or
noncovalenatly. directly or indirectly. When bonded covalemly, the panicular linkage group will
depend upon the natire of the 1wo maieties to be bonded. A large number of linking groups and
methods for linking are taught in the literature. Broadly, the labels may be divided into the
following categaries: chromogens; catalyzed reactions; chemiluminescence; radicactive labeis;
and colioidal-sized colored particles. The chromogens inciude compoends which absorb light in

a distinctive range so that a color may be observed. or emit light when imadiated with bight of a

JP 2004-500056 A 2004.1.8



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

20

10

(57)

WO QL/36470 PCT/US00/31483

.320-
particular wavelength or wavelength range, 0. g fluorescers, Both enzymatic and nonenzymatie
catalysts may be employed. In choosing an enzyme, there will be many considerations meluding
the stbility of the enzyme. whether it is normally present in sumples of the type for which the
assav is designed, the nature of the substrate. and the effect if any of conjugation on the enzyme’s
properties. Potentially uselul enzyme Jabels include oxiodoreductases, transferases, hvdrolases,
lyases, isomerases, ligases. or synthetases. Interrelated enayme systems may also be used. A
chemiluminescent labet involves a compound thal beeomes electronically excited by a chemical
reaction and may then emit light that serves as a detectable signal or donates epergy 10 &
fluorescem aeceptor. Radivactive tabels include various radivisolopes found in commen use
such as the unstable forms of hydrogen. ivdine, phosphorus or the like. Colloidal-sized coiored
particles involve material such as colloidal gold that, in aggregate, form a visually derectable
distinctive spot corrssponding 1o the site of 2 substance to be detected. Addiional information

on labeling technology is disclosed, for exampie, in U.S. Par. No. 4.366.241.

A common method of in virro labeling of nuclectide probes involves nick translaion
whereit the unlabeled DNA probe is nicked with an endonuclease to produce free 3'hydroxyl
termind within either strand of the double-stranded fragment. Simuitaneously, an exonuciease
retnoves the nuclectide residue from the 5'phosphoryl side of the nick. The sequence of
repiacement nucieotides is derermined by the sequence of the opposite smand of the duplex.
Thus, if labeled nucleotides are supplied. DA polymerase will fill in the rick with the lubeled
nucleotides. Using this well-known lechinigue, up 10 30% of the molecule can be laheled. For

smaller probes, known methods invalving 3 end labeling may be used. Furtbermore. there are

currently commercially availabte methods of labeiing DNA with fluorescent motecules. catatysts.

enzymes, or chemiluminescent materials. Biatin labeling kits are commercially available (Enzo
Biochem inc.) under the 1rademark Bio-Probe. This 1ype of system permits the probe to be
coupled o avidin which in wrm is labeled with. for example, a fluorescent melecule, enzyre.

antibody, ewe. For further disclosure regarding probe consiruction and technolegy, sce. for

example. Sambrook er af.. Molecular Cloning. A Laboraiory Meanual (Cold Spring Harbor, M.Y..

1982).
The oligonuclzotide selected for hybridizing o the target nucleic acid, whetber synthesized
chemically or by recombinant DA methodologies, is isolated and purified using standard

techniques and then preferabiy labeled (e.g.. with 335 or 32P) using standard labeling protocols.
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A sample containing the target nuckeic acid then is run on an electrophoresis gel. the dispersed
ancleic acids mansterred to & mitracellulose filter and the Jabeled oliponucleatide exposed to the
filter under siringent hyhridizing eonditions. e x.. $0% formamide, 3 X SSPE. 2 X Denhardr's
solution. 0.1% SDS a1 420C, as described in Sambrook 2r al. (1959) supra. The fiiter may then
be washed using 2 X SSPE. 0.1% SDS at 68°C, and mwore preferably using 0.1 ¥ SSPE. 0.1%
SDS at 68°C. Other useful procedures known in the an include solwion hybridization, ind dot
and slot RMA hybridizaton. Optionaily. the amount of the target nucleic acid present ina
sampie is then quantitated by measuring the radioactiviry of hyvbridized fragments. using standard

procedures known in the art.

in addition, cligonucleotidss also may be used 1o identify other sequences cncading
members of the target protein families. The methodology also may be used to identify genetic
sequences associated with the oucleic acid sequences encoding the proteins described herein,
e.g., to identify non-coding sequences lying upstream or downstream of the protein coding
sequence, and which may play a functional role in expression of these genes. Additionally,
binding assays may be condncted to identify and detzet proteins capable of a specific binding
interaction with 2 nucleic acid encoding a breast cancer-associated protein, which may be
involved, 2.g., in gene regulation or gene expression of the protein. In a further embodiment, the
assays described herein may be used to idemify and detect nucleie acid malecuies comprising 8
sequence capable of recognizing and being specifically bound by a breast cancer-associated

protein,

In addition. it is anticipatad that using a combinaten of 2ppropriate oligonucleotide primess,

i.¢., more than one primer, the skilled artisan may determine the level of expression of a target
gene in vivo by standard polymerase chain reaction (PCR) pracedures. for example. by
quamtitatvs PCR. Conventional PCE based assays are discussed. for example, in Inags e uf
(19%0) “PCR Provoeols. A4 guide to methods and dpplicarions”. Acedemic Press and Tones ef ol
{1993) “PCR Strategies” Academic Press. San Diego, CAL

3. Identification of Proteins Which Interact It Fivo With Breast Cancer-gssocigied Proteins
In addition, it js contemplated that the skiiled artisan. using procedures like those

described hereinbelow, may identify other molecules which interact in vivp with the breast

cancer-associated proteins described herein, Such motecules also may provide possible targets

for chemotherapy.
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By way of example, cDN A encoding proteins or peptides capable of ineracting with
reast cancer-assoctaled profeins can be determined using a rwo-hvirid assay, as reporied in
Durfee ez al. (1993) Genes & Develap. 7: 355-339. The principie of the two hybrid system is that
noncevalent interaction of two proteins triggers a process (transcriprion) in which thess proteins
normally play no direct role. because of their covalent Hinkage to dornains that function inthis
process. For examnple. in the vwo-hybrid assay, detectable expression of a reporter aene accurs
when two fusion proteins, one comprising 2 DNA-binding domain and one comprising 2
transcription initiation demain, mteract.

The skilled artisan can use 3 host cell that containg une or mare reporner genes. such as
yeast sirain Y 133. reported in Durfee e7 al. (1993) yupra. Thig strain carries two chromosemally
located reporter genes whose expression is regulated by (Gald. A first reporter gene. is the E. coli
facZ gene under the conmal of the Gadd promoter. A second reporter gene is the selectable HIS3
gene. Other useful reporter gepes may include, for example, the fuciferase gene, the LEL'Z gene,

and the GFP (Green Fluorescent Protein) gene.

Twao sets of plastnids a6 used in the twa hybrid system. One set of plasmids contains
DNA encoeding a Gald DNA-binding domain fused in frame to DNA encoding 2 breast cancer-
associared protein. The other set of plasmids comain DNA encoding a Gald activation domain
fused 1o pottions of @ human cDNA library constructed from human lymphoeytes. Expression
frota the first set of plasmids resuits in & fusion protein comprising a Gui¢ IDNA-binding domain
and a breast cancer-associared protein. Expression from the second ser of plasmids produces a
ranseription agtivation protein fused {0 an expression product from the lymphoeyte cDNA
library, ‘When the two plasmids are transformed inio a Gal+-deficient host cell, such as the veast
Y153 cells described above, interaction of the Gal4 DNA binding domain and transcription
zetivation domain occurs only it the breast cancer-associated protein fused to the DNA binding
domain binds to a protein expressed from the lymphocyte cDNA library fused to the wanserption
activating domain. As a result of the protein-protejn imeraction berween the breast caneer-
associated protein and i1s 7 vive binding parmer detectable levels of reporter gene expression

OCEir.

In addition to identifying molecules which interact ia vive with the breast cancer-

associated proteins, the skilled artisan may also screen for moleenles. for example. small
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molecules which alter or inhibit specific interaction between a brenst cancer-associated protein

and its in vive binding parttter.

For exampie, a host cell can be transtected with DNA encoding & switabic DN A binding
domain/breast cancer-associated protein hybrid and a translanon activation demain/putative
breast cancer-associated protein binding partner. as disclosed above. The host cell aiso contains
a suitable reporter gene in Gperative association wilh a cis-acting transcription aclivation element
tiat is recognized by the ranscription factor INA binding domain. The level of reporter gene
expressed in the system is assaved. Then. the host ell is exposed 1o 4 vandidate moleculy and the
level of reporter gene expression is detected. A reduction in reporter gene expression ts
indicative of the candidate’s ability tv interfere with complex formation or stabiliry with respect
10 1he breast cancer-assaciated protein and its 72 viw binding parmer. As a conmol, the candidate
molecule’s ability to interfere with other, varelated protein-protein complexes is alsa tested.
Molecules capable of speificaily imerfering with a breast cancer-associated protein/binding
partner interaction, buf not other protein-protein interactions, are jdentified as candidates for
production and furiher analysis. Cnoe a potential candidate has been identified, its efficacy 1n

moduiating cell cycling and cell replication can be assayed in a standard cell cycle model system.

Candidate molecnies can be produced as described hereinbelow. For example, DNA
encoding the candidate melestles can be inserted, using convertional techniques weli described
in the art {see. for example, Sambrock {1989} supra} inte any of 2 varietv of expression vectors
and transfected inte an appropriat: host cell to produce recombinant proteins. including bath fall
length and wrunceted forms, Usefut host cefis include E eoli. Saccharomyces cerevisiae. Pichia
pastoris. the insect/baculovinus cell sysiem, myeloma celis, and various other mammalian cells.
The tull length forms of such proteins are preferably expressed in mammalian cells. as disclosed
herein. The nuclectide sequences aiso preferably include & sequence for targeting the translated
sequence to the nucleus, using. for example. & sequence enceding the eigit amine acid pucieus
raroeting sequance of the large T antigen. witch s well charactenzed i the art, The vector can
additionally include various sequences Lo promaote correct expression of the recombinant protein,
including transcription promoter and termination sequences, enhancer sequences, preferred
ribosume hinding site sequences. preferred mBRNA leader sequences, preferted prafein processing
sequences, preferred signal sequences for protein secretion, and the like. The DNA ssquencs

encoding the gene of interest can also be manipulated (o remove potentially inhibiting sequences
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ot to minimize tnwanted secondary strucrure formation. As will be appreciated by the

practitioner in the art, the recombinant protein can aiso be expressed as a fusion protein.

After wranslation. the protein can be puritied from the cells themselves or recovered from
the culmure medium. The DNA can alse include sequences which zid in expression andior
purification of the recornbinanc protein, The DNA can be expressed directly or can be expressed

as part of a fusion protein having 2 readily cleavable fusion juncrion.

The DA may also be sxpressed in a suitable mammalian host, Useful hosts include
fibroblast 3T3 cells, (e.p., NTH 3T3. from CRL 1558) COS (simizn kidney ATCC. CRL-1650) or
CHO (Chinese hamster ovary) cells (e.g.. CHO-DXBI L. from Chasin (1980) Proc. Nar'l, Acad.
Sci. USA 77 :4216-4222), mink-fung epithelial cells (MY 1Lu), human foreskin fibroblast cells.
human glicblastoma celis, and teratocarcinoma cells. Other usefnl eukaryotic cefl systems

include yeast cells, the msect/baculovirus system or myetoma cells.

In order t express a candidate molecule, the DNA is subcloned imto an mserrion site ofa
suitable, commercially available vector along with suitable promotet/enhancer sequences and 3°
termipation sequences. Useful promoter’enhancer sequence combinations include the CMV
promoter (human cytomegalovinis {MIE) promoter) present, for example, on pCOMB, as well as
the mammary tumer virus promoter (MMTV) boested by the Rous sarcoma virus LTR enhancer
seguence (e.g., from Cleatech, Inc., Palo Alto). A useful inducable promaorter includes, for
example. a Zn™'-indncible promoter, such as the Zn¥ metaliothionsin promater (Wrana of al
(1992) Cell 71 1005-1014). Other inducibte prometers are well known in the artand can he
used with similar success. Expression also can be further enhanced using frans-activating
enhancer sequences. The plasmid also preferably contains an ampliftable marker. such as DHFR
under suitable promoter control, e.g., SV4U eariy promoter (ATCC £37148). Transfeciion, cell
culiuring, pene amplification and protein expression conditiens are standard conditions, well
known in the art, such as are described. for example in Ausubel er al., ed.. {1989 “Current
Pracocols in Molecular Biology™, John Wiley & Sons, NY. Briefly. mansfected cells are culred
in medium contaimng 5-19% dizlyz=d fetal calf serum (AFCS). and stably manstected high
etpression cell lines obrained by emplification and subcloning and evaluaied by standard
Western and Northern blot analysis. Southern blots also can be used to assess the siare of

integrated sequences and the extent of their copy ramber amplification.
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The expressed candidate protein is then purified using standard procedures. A currently
preferred methadology nses an affinity column, such as 2 ligand affintty column or ap amibody
affiniry columne. The column then is washed. and the candidate molecules seiectiveliy cluted in 2
gradient of increasing ionic strength, changes in pH. or addition of mild detergent. his
appreciated that in addition to the candidate molecules which bind (v the breast cancer-associated
proteins, the breast cancer associated proteins themselves may likewise be produced using such

recombinant DNA rechnologies.

4._Breast Cancer Therapy and Methods for Monitoring Therapy

The skilled artisan. after identification of breast eancer-associated proteins and protcias
which imeract with 1be breast cancer-associated proteins. can develop a vaniery of therapies for
Irealing breast cancer. Because the marker proteins described herein are present at detectably
higher levels in breast cancer celis relative to normal breast cells, the skilled artisan may employ,
for example, the marker proteins and/er nucleic a¢ids encoding the marker proteins as target

molecules for a cancer chemotherapy.

4.A. Anti-sense~based Therapensics

A panticularty usefi} cancer therapeutic envisioned is an oligonuciectide or peptide
nucleic acid sequence complementary and capable of hybridizing under physiological conditions
to part. or all. of the pene encoding the marker protein or to part, or all, of the ranscript encading
the marker protein thereby to reduce or inhibit manseription and/or trensiation of the marker
protein gene. Alternatvely, the same tectmologies may be applied 1o reduce or inhibit
Iranscription and/or iranslarion of the proteins which interact with the breast cancer-associated

proteins.

Anti-sense oligonucleotides have been used extensively to inhibit gene expression in
nermal and abnormal eells. See. for example, Stein o af. (1988) Cancer Res. 48: 2639-2668. for
a pertinent review of anti-sense theory and established protocols. In addition. the synthesis and
use of peptide nucleic acids as anli-sense-based therapeutics are described in PCT publicgtions
PCT/ER92/0121% published November 26. 1992, PCT/US92/10921 published June 24, 1993,
and PCT/US94/013523 published June 1, 1993, Accordingly, the anti-sense-based herapeutics

may be used 2s part of chemotherapy, either alane or in combination with othar therapies.
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Anti-sease oligenucleonide and peptide nucieiw 2cid sequences are capable of hybridizing
10 2 gene and/or mRMA trnseript and. therefore. may be used 1o inhibit transcription andror
translation of the protein described herein. 1t 15 apprecimed. however. thai oligoribonucleotide
sequences generally are more susceptible Lo enzyvinatic anack by ribonucleases than are
deowyribonucleotide sequences. Hence. oligedeoxyribanucleotides are preferred over

oligaribonucleotides for in wyo therapsutic use. Itis appeeciated that the peptide nucleic acid

sequences. unlike regular oucleic acid sequences, are not susceptible to nuclease degradation and.

therefore. are likely Lo have mreatsr longevily iz vivo Furthermore. i is appreciated thet peptide
nucleic acid sequences bind complementary singte siranded DNA and RNA strands mere
strengly than corresponding 1IN A sequences (see, for example. PCT/EF92/20702 published
November 26, 1992). Accordingty, peptide nucleic acid sequences are preferted for in vive

therapsutic use.

Therapeuticaily useful anti-sense oligonucleotides or peptide nucleje acid sequences may
be synthesized by any of the known chemical oligonucleotide and peptide nucleic acid synthesis
msthodologies well known and thoroughly described in the art. Allernatively, a sequence
complememary to past or 2H of the naiural mRNA sequence may be generated using standard

recombinant DNA technologies.

Because the complete nucieotide sequence encading the eaure marker protein as well as
additional 5 and 3° untranslated sequences ure known for each of the marker proteins and/or can
be determined readily using techniques weil known in the art, anti-sense oligonucieotides or
peptide nucleic acids which hybridize with any portian of the mRNA transcript or non-coding
sequences may he prepared using conventional aligonucleotide and peptide nucleic acid

synthesis methodalogies.

Qligonueleatides compl v 1o, and hivbridizable wirh. any nortion of the mANA
transcripts enceding the marker proteins are. in principle. effective for inhibiting translation of
the targec proteins as described herein. For exampie. as deseribed in U3, Pt No. 3.098.330.
issued March 24, 1992, aligonucleotides cotnplementary 10 mRNA at of near the translation
initiation codon site may be used to inhibit trasslation. Moreover, it has been suggested that
sequences that are 100 distant in the 3* direction: from the translation initiation site may be less

effective in hybridizing the mRMA trnseripts because of potential ribesomel “read-through”. a
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phenomenon whereby the ribosome is postulated to unravel the anti-sense/sense duplex to permit

manslation of the message.

& variety of sequence lengths of olisonueleatide or peptide nucleic acid may be used 1o
hybridize to mRINA transeripts. However, very shart sequences (e.g.. seguences containing less
than §-15 puciepbases) may bind with less specificity. Moreover. for in vive use. short
aliponucteotide sequences may be particularty susceptible ic enzvmatic degradation. Peptide
nucleic acids, as mentioned abave. lkely are resistant to nuclease depradation. Where
oligoaucleatide and peptide nucleic acid ssquences ars w0 he provided directly 1o the cells, very
long sequences may be less effective at inhibition begause of decreased uptake by the target cell,
Arcordingty, where the oligonucleatide or peptide nucleic acid is to be provided directly 1o targst
cells, oligonueleotide andror peptide nucleic acid sequences conlaining about §-50 nucleobases,

and more preferably 13-30 nucieobases, are envisioned to be most edvantageous.

An alternative means for providing anti-sense oligonuclectide sequences 1o a tarpet cell is
gene therapy where, for example, 2 DNA sequence, preferably as part of a veetor and assaciated
with a promoter, is expressed constitutively inside the target cell. Geller ef a/. (Oeller er al.
(1992} Science 254: 437-539) describe the iz vivo inhibition of the ACC synthasz enzyme vsing a
constitutively expressible DN A sequence encoding an anti-sense sequence 10 the full length ACC
synihase transcript. Accordingly, where the anti-sense oligonucleotide sequences are provided w
atarget cell indirectly, for example, as part of an expressible pene sequence to be expressed
within the cell. longer oliponucleoride sequences, including sequences complementary to

substantialty &l the protein coding sequence. may be used 1o advantage.

Finally, therapeuticaliy useful oligonucleotide sequences envisioned also include not only
native olipomers compased of naturaily occurring nucleotides. but also those comprising
modified nucleotidas, for example, to improve stability and lipid solubitity and theteby enhapce
celiular uptake. Forexampls, it is known that enbanced lipid solubility and/or resistance 10
nuclease digestion resuits by substituting 2 methyl group or sulfur atem for a phosphate oxygen
in the internucleotide phosphodiester linkzge. Phosphorothioates {“S-oligonuclectides” wherein
a phosphate oxygen is replaced by a sulfur atom), in particular, are stable 1o nuclease cleavage,
are soluble m lipids, and are preferted, pamicularly for dirsct oligonuclestide adminisiration. S-
oligonucieatides may be synthesized chemically using conventional synthesis methodologies

well known and thoroughly described in the art.
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Preferred synthelic internucleoside linkages include phosphorothicates, alkylphosphonates.
phespheredithicates, phosphate esters. alkylphosphonothioates, phosphoramidaies. carbamates,
carbonates. phosphate testers. acetamidate. and carbexymethyl esters. Furthermore, ane or more of
the 5'-3* phosphate group may be covalentiy joined te a Jow molecular weight (e.g., 15-500 Da}
erganic group, including, for example, lower alkyl chains or aliphatic groups {e.g., methyl, ethyi.
propyl, butyl). substituted alkyl and aliphatic groups (e.g., aminvethyl, aminopropyl.
aminohyvdrexyethyl, aminohydroxypropyl). smali saccharides or ghycosyl groups. Other low
molecular weight organic modifications include additions ta the intemucleoside phosphate linkages
such as choiestery] or diamine cempounds with varying numbers of carbon residues between the
amino proups and terminal ribose. (Migopucleotides with these linkages or with other madifications

can be prepared using methods well known in the art (see. for exampte, U.5. Pat. No. 5.142.798).

Suitable oligpnuciectide and/or peptide nucleic acid sequences which inhibit transcription
and/or translation of the marker proteins can be identified using standard in vive assays well
characterized in the an. Preferably, a range of doses is used to determine effective
coneentrations for inhibition as well as specificity of hybridization. For exampie, in the cases ef
an cligonucleotide. a dose range of 0-100pg oligonucleatide/m! may be assayed. Further, the
cligonucleotides may be pravided to the cells in a single transfection, or as part of a series of
transfectiops. Anti-sense efficacy may be determined by assaying a change in cell proliferation
over time following transfestion. using standard cell counting methedology endfor by assaying
for requeed expressinn of marker protein. e g., by nmunciluorescence. Aliernatively, the abiliry
of cells 16 1ake 1y and use thymidine is another standard means of assaving for cell drvision and
may be used here, .z, using “H-thymidine. Effective anti-sense inhibition should inhibil cell
division sufficiently 1 reduce thymidine uptake. inhibit ceil proliferation. andfor reduce

dereciable levels of marker proteins.

It is anticipated that therapeutically effective aligonucieotide ar peptide nuclew asid
concentrations may vary according 1o the nature and extent of the neoplast, the particular
nucleobass sequence used, the relative sensitivity of the neoplasm 10 the oligonucisotide or
peptide nucieic acid sequence, and other factors. Useful ranges for a given cell type and
oligonuclestide and/or peptide nucieic acid may be determined by performing standard dose

range experiments. Dose range experiments also may be performed 10 assess toxicity levels for
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normat and malignant cells. It is conremplated that useful coneentrations may range from about
110 100 wayrml per 107 cells,

For i vivo use, the anti-sense oligonuciestide or peptide nucleie acid sequences may be
combined with a pharmaceutically acceptable carner. such as a suitable liquid vehicic or
excipient, and optionally an suxiliary addiuve of additives. Liguid vehicles and excipients are
canventicnal and are available commerciaily. [llusmanve thereof are distilled water.
physiclogical saline, aquecus solutions of dexirose. and the like. For in vwive cancer therapies. the
anti~sense sequences preferably can be provided directly 10 maiignant eells, ior example. by
injection directty ip1o the umer. Altematively, ihe oligonucieotide or peptide nucleic acid may
be administered systemically, provided that the anti-sense ssquence is associated with means for

directing the sequences to the target malignant eells.

In addition 10 administration with convenuonal carriers, the anti-sense oligonucleotide or
peptide nucleic acid sequences may be administered by a variety of specialized oligonucleotide
delivery techniques. For example, oligonucleotides may be encapsulated in lippsomes, as
described in Mannine er al. (1988} BioTechnology b: 682. and Felgner er al. (1%89) Bethesda
Res Lab. Focus 18:21. Lipids useful in praducing liposeral formulations include, without
limitzsion, monoghycerides, diglycerides, sulfatides, lysolecithin, phospholipids, saponin. bile
acids, and the like, Preparation of such liposomal formulations is within the level of ckill in the
art {see, Ior example, in UL5. Pat. No. 4.235.871. U.S. Fat. No. 4.501.728: U8, Fat. Ne.
4,827,028; and U.§. Pat. No. 4,737,523). The phammaceutical compesition of the invention may
further include compounds such as cyclodextring and the like which erhance delivery of
ofigonucleozides into cells. When the composition i not administered systemicalty bul. rather, is
injected at the site of the target celis. caiionic detergents {e g. Lipofectin} may be added to
enhance uptake. In addition, reconstituted virus envelopes have heen successtully used to deliver

RNA and DNA 10 cells (see, for example. Arad ef af. (1986) Biockem. Biophy, Acta. 859: §8-04),

For therapeutic uge (1 viva, the anti-sense oligonucieotide and/or pepride nucleic acid
sequences are administered to the individual in a therapguticaily effective amount, for example,
an amounr sufficient to reduce or inhibit larget protein expression in malignant cells. The actual
dosage administered may take inte account whethet the nature of the treatment is prophylactic or
therapeutic in nature, the age, weight, health of the patient, the route of administration. the size

and narure of the maiignancy, as well as otier fictors. The daily dosage may range from about
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0.01 1o 1.000 mg per day. Greater or lesser amounts of oligonucleotide or peptide nucleic acid
sequences may be adninistered, as required. As will be appreciated by those skilled in the
medical arL. particuiariy the chemoherapeutic art appropoate dose ranges for in vive
administration woukd be routine experimentation for a clinician. As a preliminary guideline.

effective cancentrations for in virre inhibition of the targel molecule may be determined first,

4.8 Rinding Profein-based Therapeutics.

As mentioned above. a cancer marker protein or a protein that interacts with the cancer
marker protein may be used as 4 target for chemotherapy. For example. a binding protein
designed 1o bind the marker protein essentiaily imeversibly can be provided to the malignant
cells, for example. by association with a ligand specific for the cell and known o be absorbed by
the cell. Means for targeting molecuies to particular celis and cell types ars well described in the

chemotherapeutic art.

Binding proteins may be obtained and 1ested using technologies well known in the art.
For exarnple, the binding portions of anmbodies may be used to advaniage. It is contemplated,
however, that intact antibodies or BABS that have preferably been humarized may be used in the
practice of the invention. As used herein, the term “hurnanized” is understood to mean a process
whereby the framework region sequences of a non-human immunoglobulin variable region are
replaced by comesponding human framewerk seguences. Accordingly, it i1s coptemplated thar
such humanized binding proteins will elicit a weaker immumne response than their unhumanized
counterparts. Particulary useful are binding proteing identified with high affindy for the target
protein, e.g., greater than about 10 M Allernatively, DNA encoding the binding protein may
be provided 1o the target cell as part of an expressible gene lo be expressed within the cell
following the procedures used for gene therapy protocals well described in the ant. See. for
example, U 4 Paters No. 4,497.796, and “Gene Transfer”. Yijay R Baichwal, ed. (1986Y. Ity
anticipated that, ence bound by binding protein, ihe target protein will be inactivated or irs

hiological activity reduced thereby inhibitng or retarding cell division.

As described above. suitable binding proteins for in vivo use may be combined with &
suitable pharmaceuticaliy-acceptabie carrier, such as physiological saline or other useful carriers
well characterized in the medical art. The pharmaceutical compositions may be provided directty
1 malignant cells, for exampie. by ditect injection, or may be provided systemically, provided

the binding protein is asseciated with means for wrgeting the protein o larget cells. Finally,
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suitable dose tanges and cell texicity levels may be assessed using standard dose tange
experiments. Theropeulically-cffective concentrations may range from about 0.01 to about 1,000
my per day. As described above. actual dosages administered mav vary depending. for cxampie.
on the narure of the malignancy, the age. weight and heaith of the individual, as well as other

factore,

4.C. Small Moiecule-based Therapeutics.

After having isvlated breast cancer-associated proteins. the skilled artizan can. using
methodologies well known in the art, screen small molecule libraries (either peptide or non-
peptide based libraries) to idenlify candidate molecuies thal reduce or inhibit the biological
function of the breast cancer-associated proteins. The smail molecuies preferebly accomplish
this function by reducing the in vivo expression of the target molecule, or by imeracting with the
rarget molecie thereby te inhibit either the biological activity of the target molecule or an

ineraction benween the target molecule and its in vive binding partner.

It is contemplated that, onee the candidate small molecules have been elucidated, the
skilled artisan may enhance the efficacy of the small molecule using rational drug design
methodotogies well knowm in the art. Alwernatively, the skilled artisan may use 2 variety of
compuiter programs which assist the skilled artisen to develop quantitaiive structure activity
relationships (QSAR) which further to agsist the design of additional candidate moiecules de
nove. Onee identified, the small molecules may be progueed in commersial guansitics and

subjected 1o the appropriate safety and cfficacy studies.

It is contemplated that the screening assays may be automared thereby facilitating the
sereening of a large number of smait molecules at the same time. Such antomation procedures

are within the level of skill in the art of drug screening and. therefore, are not discussed herein.

Candidate peptide-based small molecules may be produced by expression af an
approprizte nucleie acid sequence in a hest cel) or using svithetic organic chemisiries. Similarly.
non-peptidyl-based small malecules may be produced using conventianal synthetic arganic

chemisiries well known in the art.
As described abave, for in vivo use, the identified smail molecnies may be combined with
a suitable pharmaceutically acceptable carrier, such as physiologival saline or other useful

carriers well characterized in the medical arl, The pharmaceutical compositions may be provided
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directty to matignant cells, for example. by direet injection, or may be pravided systemically,
provided the hinding protein is associated with means for targeting, the protein to 1arger celfs.
Finally. suitable dose ranges and cell toxieily levels may be assessec using standard dose range
experiments. As described abow, actual dosages admimstered may vary depending, for
example, un the namee of the malignancy, the age. weight and bealth of the individual. as well as

other factors.

£.D. Methods for Monitoring the Status of Breast Cancer in ar Individual

The progression of the breast canver or the therapewic efiicacy of chemotherapy may be
measured using procedures weil known in the a1 For example. the efficacy of a partcular
chemotherapeutic agent can be determined by measuring the amount of 2 breast cancer-
associated protein released fiom breast cancer cells undergoing cell death. As reported in 1.8,
Patent Nos. 5,840,503 and 5,965.376, soluble nuclear matrix proteins and fragments thergof are
released by cefls upon cell death. Such soluble nuclear mar proteins can be quantitated in a
body fluid and vsed 1o monitor the degree or rate of cell desth in a tissue. Similarly, the levels of
one or more breast cancer-associated proteins could be used as an indication of the status of

breast cancer in the individual.

For example, the concentration of 2 breast cancer-associated protein ot a [ragmen: thereol’
released from cells is compared to standards from healthy, unireated tissue. Fluid samptles are
callecisd at discrete intervats during treatment and compared to the standard. It is comempiated
that changes in the level of the breast cancer-associaled protein. for example, will be indicative
of the efficacy of weawment {that is, the rate of cancer cell death). 1tis contemplated that the
release of soluble, breast cancer-associated proteins can be measured in blnod, plasma. urine,

spurum. vaginal seenation, and breast exudate and other body fluids.

Where the assay is used to monitor tissue viability or progression of breust cancer, the
step of detecting the presence and abundance of the marker protein or its wanscript in samples ol
interest is repeated at intervals and these values then are compared, the changes in the detected
concentratians reflecting changes in the stats of the tissue. For example, an increase in the level
of one or more hreast cancer-associated proteins may correfate with progression of the breast
cancer. Where the assay is used 1o evaiuate the efficacy of a therapy, the moniforing steps oceur

follawing administration of the therapeutic agent or procedure (e.g., following administration af
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a chemotherapeutic agent or following radiation weatment). Similarly,  decrease in the leve] of

breast cancer-associated proieins may correlate with a regression of the breast cancer.

Thus, breast cancer may be identifled by the presence of breast cancer-associated proteins
as taught herein. Once tdentified, the breast cancer may be trealed using compeunds thal reduce
in wiva the expression andior biological acivity af the breast cancer-associated proreins.
Furthermore. the methods provided berein can be used 1o manitor the progression andior
treatrent of the disease. The following nen-limiting examples provide details of the isolation
and characierization of breast cancer-associated protgins and methods for their use in the

detection of breast cancer.

Exampie 1 — Identification of Breast Cancer Markers

Ta identify markers for breast cancer, the sera of individuals with breast cancer were
corppared to the sera of normal individuals by surface-enhanced laser desorption and jonrzation
{SELDI) mass spectromerry. Briefly, 0.3 i aliquots of sera hervested from the individuals
were thawed. Then, 1 pL of 2 } mg/mL solution of soybean wypsin inhibitor (SBTI) and 1 plL of
& ] mg/mL soiution of leupeptib were added to each afiquot. To remove lipids, 350 pL ef 1,1,2-
trifluarntrichlorcethane was added 10 each sample. The samples then were vortexed for five
minutes and centrifuged in & microcentrifuge for five minutes at 4°C. The resulling supemaiants
were applied a | mL colump of agarcse coupled 1o protein G (Hitrap Protein G column,
Pharmacia and Upjohi. Peapack. NJ) to remove imrmanoglobulin proteins. The column then was
rinsed with 3 mL of 30 mM sodium phosphate. pH 7.0, with SBTI and leupeptin {“hinding
buffer™). and the resulting flowthrough applied dicectly to a 5 mL column of 6% Sepharose
coupled to Cibacron biue {Hitrap blue eoluma, Pharmacia and Upjohn, Peapack, NI} 1o remove
alburain proteins, The Hiwap hiue colomn was rinsed with 20 mL of binding bufier The
resuiting flowthrough was concentrated using four centrifpation-based concertratars with 4
kD cutoff (Centricon 10, Millipore Corporaien, Bedlord, MA} 10 & final volume of about 0.7
mL.

“The resulting serum (substantially free of immunoglobulin and albuming was subdivided
into twelve fraclions containing approximately equal amounts of protein by ion exchange
chromatography. Specifically, the serum was applied to 2 Mono Q (Pharmacia and Upjohn,
Peapack, NI} lon exchange coiumn (a strong anion exchanger with quariernary ammonium

groups) in 30 mM sodium phosphate buffer, pH 7.0 and proteins were eluted from the column by
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increasing the concentration of sodium chloride in 2 stepwise manner. Thus, the serum was
divided inie rwelve fractions hased on the conegntration of sodium chloride nsed for clution,
These fractions accordingly were designated flow through. 23 mM. 30 mM. 73 mb. T mb.
125 mM. 150 mM. 200 mM, 250 mM, 300 mM, 400 mM. and 2M sodm chioride. After
elution, each fraction was concemrated (o approximately 100 wrml and buffer exchanged imo
binding butfer.

Then 4-10 pL from each of the twelve fractions were applied and allowed 10 bind 10 cach
of four S3ELDI chip surfaces. each surface holding up 1 cight samples. The intended location of
cach semple on the chip was demarcated with 2 circle drawn using a hydrephobic marker hke
those used in Pap smears. The SELDI chips used herein were purchased from Ciphergen

Biesystems, Inc., Palo Alto, California. and used as desenibed below.

For copper or nickel surfaces, 2 chip containing ethylenediaminemmiacetic acid moieties
{(IMAC, Ciphergen Biasystems, Inc., Palo Alto, CA) was pretreated with wa five-minute
applications of five uL of a copper salt or nickel salt solution, and washed with deionized water.
After a five-minute treatment with five L of binding buffer, two to three microliters of sample
were applied to the surface for thirty 1o sixty roinuies. Another two to three misroliters of sample
were then applied for an additional thirty to sixty minutes. The chips then were washed twice
with binding buffer to remove unbound proteins. 0.5 pL of sinapinic acid (12.5 mg/mL) was
added twice and atlowed 1o dry each time. The presence of sinapmic acid snhances the
vaporization and ionization of the bound proteins upon mass speciromety.

For chip surfaces containing carboxyl moieties (WCX-2, Ciphergen Biosysiems, Inc.,
Paip Alto, CA), before use of the hydrophobic pen, the surface was washed with 10 mi HCT for
thirty minues and rinsed five times with deionized water. Afier use ot the pen. the surface was
washed five times with five pl. of binding buffer and once with deionized water. Twao 1o three
WL ot sample were applied in two applications of thirty to sixty minutes each. The surface was

washed twice with 5 uL of binding buffer, and 0.5 plL of sinapinic acid were applied rwice.

For chip surfaces containing quanemary ammonium moieties (SAX-2, Ciphergen
Biosystems, Inc., Palo Alto, CA), after use of the pen, the surface was washed five times with
five uL of binding buffer and once with deionized water. Application of sample, washing, and

application of sinapinic acid wers done as described above.
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The chips then were subjected {0 mass spectrometry utilizing = Ciphergen STLDI PBS
One (Ciphergen Biosystems. inc.. Palo Atwo. CAY running the sottware program “SELDI v, 2.07.
Far all chips. “high mass™ was sct to 200.000 Daltons. “starung detector sensinviy” was setro 9
(from a range of t-10, with 10 being the highest sensitivity), NDF (neutral density filter) was sct
o “OUT. data acquisition metited was set to “Seldi Quamitation™. SELDI acquisitton
parameters were setto 20, wirh increments of 3. und warming with two shots at intensity 30 cowt
of 100) was included. For IMAC chips, mass was optimized from 3000 Daltons w 3001 Dalions,
stariing laser intensity was set to 80 {out of 1000, and transients set to 5 (i.c.. 5 aser shots per
site}. Peaks werc identitied anomatically by the compuizr. For WCX-Z chips. mass was
aptimized from 2.000 Daltons 1o 50.000 Daltons. starting lassr intensity was ss110 80, and
1ransients 5ot to 8. Peaks were rdentified avtomarcally by the computer. For $AX-2 chips, mass
was optimized frem 3,000 Daltons to 50,000 Daltons, starting laser imensity was set to §3. and

uansients set 1o 8. Peaks were identified automarically by the computer.

Ten serum samples {five from normal individuals and five from individuals with breast
cancer} were analyzed by mass specitometry 10 identify the proteins present in the sixry fractions
deserzhed above. The resulting peaks in the mase spectrometry trace were compared to identify
those peaks present in the serum samples from individuals with breast cancer but not present in
the normal samples. I peaks in different samples bad 2 mass difference of no more than one
percent. the peaks were presumed 10 be the same. Eleven mass specrrometry peaks rangiag in
size from just over 11.000 Ba 1o approximateiy 103,000 Da were identified as present in atl five
strum samples from individuals with breast cancer and 1o none of the samples from nermal
individuals. The presence or absence of these peaks was then determined for an addirional thiny
serum samples {fifteen from nommal individoals and fifteen from individuals with breast cancer),
Seven other peaks that were present in four of the original {ive breast cancer serum sampies, but
not tn any of the nommal samples. wers also anaiyzed because they were present in the same
fraction and on the same SELDI surface as one or mare of the eleven peaks aiready under
evaluation, Of the eighteen peaks studied, fifteen were present in {ifleen or more of the twenty

breast cancer serum samples, but absent from 15 or more of the normal serum samples.

The resulis of the foregoing analyses are summarized in Table |. The masses listed in the

table are presumed accurate to within ane percent.
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Mz (Da)

I 16210 o ow T
. through)

178 25 m e 7 2
s 25 M WS s 3 |

34664 75 mh WX 0 3 3

20050 50 M Nicke! e G

78258 50 mM [ Nickel 0 0

7470 50 mM Ticket i7 i

35353 0 mM Nickel 17 3

32908 50 mM TWCK2 1% 7

o908 ‘ 100 mM WoR3 20 o
17840 00 mM WO 13 5 |
170 150 mM SaX.T 6 n :
YEEH] 200 mM Tickel K 0 I
30 200 mii Nickel T ay

34317 i 400 mM Copper | 18 1 :

‘ . :
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Example 2 - Sequencing af Breast Cancer Marker Prateins

Breast cancer-associated proteins based upoa the biochemical and mass specirometry data
provided abave may be betler characterized using well-knnwn techniques. For example. samples
of the serum can be fractionated using, for example. column chromatography and/or

electropharesis. 10 produce purified prowein samples corresponding to each of the proteins
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identified in Table ¢ The sequences of the isolared proteins can then be determined using
convenlional peptide sequencing methodolegies (see Examnles 3 and 6). itis apprecrated that
the skilled artisan. in view of be foresoing disclesure. would be able w produce an antibody
directed agatnst anv breast cancer-associated protein identified by the methads deseribed herein,
Moreaver, the skilled artisan, in view of the foregoing disclosure. would be able 1o produce
nucleic acid sequences that encode the fragments described above, as well as nucleic actd
sequences compiementary thereto. In addition the skilled amisan using conventional
recompinant VA mechodologies. for example, by serezning a cDNA Library with such & nucleic
acid sequence. would be abie 10 [soiate full length nucleic actd sequences encoding iarget braast
cancer-associated proteins. Such {ull length nucieic acid sequences, or fragmenis thezeot, may be

used o generate nucleic acid-based detection systems or therapeuries.

Ex ¢ 3 - Praduction of Antibodies Which Rind Specifically ta Breast Cancer-associnted
Proteins

Qnee identified, 2 breasi cancer-asscciated protein may be detected in a tissue or bady
fluid sample using nonerous binding assays that are well knowa 1o those of ordinary skill in the
art. For example, as discissed above, a breast cancer-associated protein may be detected in
either a tissue or body fluid sample using an amitody, for exampie, o monoclonal antibody,
which binds specificalty to an epitope disposed upon the breast cancer-associated protein. In

such detection systems, the antibody preferably is labeled with a detectable maiety.

Provided beiow is an exemplary protocel for the production of an anti-breast cancer-
asgociated manoclonal antibedy. Other protocels alse are envisioned. Accordingly. the
particular method of producing antibadies to target proteins is not envisioned 1o be an aspect of

the invention,

Balbic by I miee (fackson Labaorarory. Bar Harbor, ME) are injected intraperitoneatly
with the target protein every 2 woeks until the immunized mice obtain the appropriate serum
titer. Thereafler. the mice are injected with 3 cansecutive intravenous boosts. Freund's complete
adjuvant (Gibee, Grand Island) is used in the first injection. incomplete Freund's in the second
injection: and salitie 13 used for subsequent intravenous injections. The animal then is sacrificed
and its spizen removed. Spleen cells (or vmph node cells) then are fused with a mouse myelama
tine, &.2., using the methed of Kehlet er o (1975) Narwre 256: 453, Hybridomas producing

antibodies that react with the target proteins then are cloped and grown as ascites. Hybridomas
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are screened by reactivity Lo the immunogen in any desirable assay. Detailed deseriptions of
streening protocols. ascites production and inimunoassays alss are disclosed in

PLTAIS92/09220, publisned May 13, 1993,
Example 4 - Antibady-based Assay for Detecting Breast Cancer in an Individual

The following assay has been developed for tissue samples: however. it is contemplated
that similar assays for testing fluid samples may be develaped witow undue experimentation. A
typical assay may employ a commercial immunodetection kit. for exampie, the ABC Eljte Kit

frem Vector Laboratories, Inc.

A blopsy sample is removed [rom the patient under investigation in accordance with the
appropriate medical guideiines. The sample then is 2ppiied 1o a glass mieroscope slide and the
sample fixed in ¢old acttone for 10 minutes. Then, the slide is rinsed in distilled water and
pretreated with 2 hydrogen perxide contwning solution (2 ml, 30% H;Ozand 30 mL cold
methanpi). The slide then s rinsed in a Buffer A comprising Tris Buffered Saline {TBS) with
0.1% Tween and 0.1% Brij, A mouse anti-breast caneer-associated pretein monoclonal antibady
in Buifer A is added ta the slide and the slide then incubated for one hour at room temperature.
The slide then i5 washed with Buffer A, and a secondary antibody {ABC Elite Kit, Vector Labs,
Inc) io Buffer A is added to the slide. The slide then is incubatzd for 15 minutes at 37°C ina
humidity chamber. The slides are washed again with Buffer A. and the ABC reagemt (ABC Elite
Kit, Vector Labs, Inc.; 15 then added to the slide for amplification of the signal. The slide js then

incubated for a further 13 minutes 2t 37°C in the humidiry chamber.

The slide then is washed in distilled water, and a diaminobenzedine (DAB) substrate
added to the siide for 4-3 minutes. The slide then is rinsed with disulled water. courerstained
with hematoxylin, rinsed with 95% ethanol, rinsed with 100% ethanol. and then rinsed with

xylene. A cover slip is then applied to the slidz and the result observed by light microscopy.
Example 5 — Purification and Characrerization of 28.3 4D Breast Cancer Protein

The 28.3 kD breast cancer protein identified tn Example | was isolated and further
characterized as follows.

Approximately 30 mL of serum {combined from multiple breasi cancer patients) was
depleted of immunogicbulin G and serum albumin using Protein G chromatography and

Cibacron Blue agarose chromatagraphy. respectively, using standard methodelogies such as
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those described in Example 1. The albumin and immunoglebulin depleted serum then was
fractionated by Mono (} ion-exchange affinity coromatography. Briefly, the serum proteins were
applied w a 3 mL Mone { column (Pharmacia and Upjohn, Peapack. NJ) in 30mM sodium
phosphate buffer, pH 7.0, and the flow through fraction collected. Thercafter, the serum proteins
were eluted stepwise from the columnn using 30mM sodium phosphare buffer, oH 7.0 contaimny
increasing concentrarions of sodium chioride. [n this manner, 12 serum fractions were oblained,
each contatmng a different amount of sodium chloride. The fractions included fiow through, and
elution buffers of 50 m sodium phosphate buffer, pH 7.0 comaiiung 25m, 50mM, 75mi,
L00mM., 125mM, 150mbL. 200mb. 250mM. 300mM, 400mM. and 2M sodium chloride.

The 50mM sodium chleride fraction containing the protein of interest was subsequently
buffer exchanged buck into 50mb4 sodism. phosphare buffer, pH 7.0 and concenrated by means
of a Centrican 10 {Millipare) in acenrdance with the manufacturer’s instructions. The resulting
sample then was fractionated by size #xclusion chromatography on a Sephaeryl $-200 colypn
{Pharmacia) using an isocratic buffer containing 100mM sodium phosphate, 150 mM NaCl, pH
7.4. Fractions that eluted fram the column were evaluated for the presence af the 28 3k} protein
using the Ciphergen SELDI mass spectroscopy as described in Example 1. Fractions containing
the 25.3 kD protein were pooled and applied to an IMAC column {Sigma) which had been pre-
loaded with Ni* by prior incubation with $0mM NiClz. The IMAC column then was washed
with & bed volumes af & solution containing 100mM sodium phosphate, 150 mh NaCl, pH 7.4,
and the bound prosen fraction eluted with the same solution containing 100mM imidazole. The
cluted fracrion then was coneeniraied by means of a Minicon [0 {Millipore] and then was
fractionated by sodjum dodecy] sulfate-polyacrvlamide gel electrophoresis (SDS-PAGE) on
12% Tris glycine SDS-PAGE gel. Samptes of the protein fraction were applied 10 two separawe
lanes of the gel. After electrophoresis, the resulting gel then was stained with Coomassie
Brilliant Blue dye and destained to reveal the presence of proteins. Three bands of about 28.3 kD
(characterized as the heaviest molecular weight protein, the meditm molecular weight pratein,
and the lightest molecular weight protein} were excased from one of the 2 lanes and were eluted
from the acrylamide slices.

The proteins were eluted from the gel as follows. Briefly, the gel slicss were washed five
times with HPLC grade water with vigorous voriexing. The washed skices then were cut into
small pisces in 120pL of 100mM sodium acetate pH 8.5, 0.1% SDS and incubated overnight at

37°C. The supematant was decanted into a fresh wbe and dried in 2 speedvac. The resulting
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pellet then was reconstimated in 37l HPLC grade water. Approximately 1480kl of cold
ethanol then was added and 1he resulting mixture incubated overnight ai -20°C. The sample was
centrifuged at 4°C for 13 minutes a1 11.000 rpm. The supernatant was removed and the resuiting
pellet reconstituted in 5 pL of water. The resulting protein solutions were run on the SELDI and
the 28.3kD) protein was tdentified in one of the three preparations (see Fig. 1A which
cotresponds 1o the heaviest 28 kD proteins. The coresponding band then was excised from the
second of the 2 lanes on the gel. ARer proteolysis with wypsin, the tryplic fragments were eluted

from the pel and submitted for micrusequence analysis Vta mass specromerry.

Four individual masses were detecied by mass spectrometry. When the four masses werc
used o search the Swiss Protein Database, all four masses were found to mateh amine acid
sequences present in the protein refierred to in the art as U2 small nuclear ribonucleoprotein B™
(U2 suRNP B") (Habets ef af. (1987) supra, Swiss Protein Database Accession Number
4507123). The results are summatized in Table 2.
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L2 snRiNP B

2 HDIAFVEFENDGQAGAAR |2 L2 snRNP B”
3 LYPGRHDIAFVEFENDG(AGAAR 3 U2 snRNP B™
4 TYEQTATTTNE 4 U2 snRNP B”

The amino acid sequence. in an N- ie C- werminal direction, of the U2 SnRNP B" protein

in single amino acid code is :

MDIRPNHTIY INNMMDEIKE EELKRSLYAL FSQFGHY VDI YALKTMKMRG QAFVIFKELG
SSTMALRQLG GFPFYGEPMR [QYAKTDSD [SEMRGTFAD KEXKKKEKEKA KTVEQTATTT
NEKEPGQGTFN SANTQGNSTP NPQVEDYPPN YILFLNNLPE ETNEMMLSML FNQFPGFREV

RLVPGRHDIA FVEFENDGQA GAARSALQGF KITPSHAMKI TYAKK (SEC ID NQ: 5)

Exgmple 6 — Purification and Characterization ¢f 71 kD Breast Cancer Protein

The 71 kD breast cancer protein identified in Exaropie | was isolated and further
characterized as follows.

50 mL of serum from each of four individuals was pooled 10 give a sinpie aliquot of 200
mL. This 260 mL aliquot was subdivided inte six aliquots of 33 mL each. Each aliguor was
treated with 19 mL of wifluorotrichlorosthane as described tn Example 1. Lach aliquot weas
applied to Protein G and Cibacron Blue columns as des¢ribed in Example 1. Fractions
containing pratein in the flowthrough (approximatelv 300 mleliquat) were pooled and
concenated 1o approximately 10 miJaliquot {50 mL total) using Centricen concentrators.

3 mL aliguots were loaged onto 3 mi mona (Q sepharose columns (60 mlL/ 3mlL =2
aliquors). Fractionation was performed as described in Example 1, except that ali volumes were
rauitiplied by 3. The fractions elited with 100 mM sodium chloride from each fractionation
were pooled into a single 200 ml. fraction and buffer exchanged into binding buffer as described

in Example 1.
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The 200 ml. fraction was applied to 4 series of antibody columns to remove abundant
proteins of 50-70 K. Each of these proteins. alpha-1 anti-wrypsin. ceruloplasmin. kaltikrein. and
GC-globulin, had been identified and sequenced during prefiminary attempts ta isolate the 71 kD
protein, Commierzial antibodies to each of the prowins were purchased and coupled to a solid
support (agarose) using conventional NHS ester chemistry (Picrce Aminolink Plus kit—part
number 44894). The 200 mL fraction wis apphed to each column in turn uniil the protein in
gueston could no jonger be seen in the dowtrongh by Western biot analysis.

The flowthrough was subjccted 1o size excluston chromatopraphy using an S20 coiwmn
Fractions conaining the 71 kD peak were identified by SELDI as deyeribed i Example 1,
Because these fractions also appeared ta conmin a fragment of human serum slbumin (HSA4) that
would not bind to the Cibacron blue column, the factions were applied to an HSA affinity
column with two murine anfibadies to HSA to depelete the remaining HSA fom the sample.
SDS-PAGE analysis of the sample revealed a single band in the 71 kD range by silver staining.
The remaining sample was divided into two aliquots and run on two lanes of a 10% tris-glycine
gel. The el was stained with Coamassie Brifliant Blue dye. The 71 kD band from one of the
two lanes was excised and sluted from the gel as described in Example 5. Its identiry as the
70.972 kD roarker protein was confirmed by SELDI. The 71 kD band from the other lane was
excised and treated with trypsin. The resulting peptides were eluted from the gel and subjected
10 microseguence analysis by mass spectromerry. Sixteen of the predicted trypsin fragments of
the 64-XD subunit of cleavage stimulation factar have masses corresponding 1o those identified
in the mass spectrum of Lthe 71 kD protein. The sixteen sequences we set fonth in Table 2. Two
reported sequences for cleavage stimulation factor are sev fonth in the Sequence Listing a5 SEQ

D NG:22 and SEQ ID NOC:23.
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TABLE 3.
! Peptide | Sequence SEQID Protein
: NO: R T
1 | GRQVPMQDPR & Cleavage Stimuiaton Factor |
s } GSLPANVPTPR 7 Cleavage Stimuiation Factor \‘
i 3 GLLGDAFNDPR 8 Cleavage Stimularion Factor
i 4 } AGLTVRDPAVDR 9 Cleavage Stmulation Factor
5 ‘ ALRVDN S ASEKNE 10 Cleavags Stimulation Factor :
6 GGTLLSVTGEVEPR 11 Cleavage Stimulation Factar
i 7 DIFSEVGPVVEFR 12 - Cleavage Sumujstion Factor |
8 GIDARGMEARAMEAR 13 Cieavage Stimulation Factor :
Ed GMEARAMEARGLI}AR 14 Cleavage Stimulation Factor
10 AVASLPPEQMFELME i5 Cleavage Stimulation Factor
1i AMEARAMEVRGMEAR. 16 Cleavage Stimulation Factor
12 GYLGPPHQGPPMHHYPGHESR 17 Cleavage Sttmulation Factor {
13 i GPIPSGMOQGPSPINMGAVVPQUISR 185 Cleavage Stimulation lactor ;
14 NMLLONPOLAYALLQAQVVMER .19 Cleavage Surnulanon Factor
15 GGPLPEPRPLMAEPRGPMLDOR. 020 i Cleavage Stimuiation Faetor .
? SLOTGAPVIESPYGETISPEDAPESISK | 21 Cleavage Sumulation Factor :
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Equivglenss
The iwvention may be embodied in other specific forns without departing from the spint
or essential characteristics thereor. The foregoing embodunents are thereiore o be considersd in
ali respeets illustrative rather than limiong on ihe invention described herein. Scope of the
juvention is thus indicated by the appended claims rather than by the foregoing descrivrion. and
all changes that come within the meaning and range of squivalency of the claims are intended to

be embraced by reference therein

Incorporarion By Reference

‘The entite disciosure of each of the aforementioned patem and scientific docunients citea

hereinabove is expressly incorporated by reference herem.

JP 2004-500056 A 2004.1.8



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

WO $1/36470

(82)

PCTUS00/31483

_45 -

What is claimed is:

L Arn isolated, breast cancer-associased polvpeptide. said polvpeptide comprising the

chargeteristics of:

detectable 2t s higher concentration in serun of & human with preast cancer than in senire.

of & human without breast cancer: and

it}

Vi

{ur)

i)

v

tvi}

[vity

has a molecuiar weight of about 16 kD, and fails 10 hind 2n anion ion exchangs
resin in the presence of S0 mM sodium phosphate. pH 7.0,

has a molecular weight of about 17 kD, about 30 kD. or about 23 kD. binds w an
anion cxchange resin in the presenee of 30 mM sodium phosphate. pli 7.0 and
ejutes from the anion ivn exchange resin in the presence of 25 mM sodium
chlonide in 50 mM sodium phosphate, pH 7.0,

has a molecular weight of about 20 kD, about 24 kD, or about 35 kI, binds to an
anion exchange resin in the presence of 50 mM sodiute phosphate, pH 7.0, and
elutes from: the ion exchange resin in the presence of 50 mM sodium chioride in
50mi sodivm phosphate, pH 7.0,

has a molecular weight of about 35 kDD, binds to an anion #xchange resin in the
presence of 50 mM sodium phosphate, pH 7, and elues from the jon exchange
resin in the presence of 3¢ mM sodium chlarde in 50 mM sodium phosphate, pH
7.0,

has a molecular weight of about 1§ kI or apout 71 kD, hinds 1o an anion
exchange resin in the presence of 50 mM sodium phesphate. pH 7.0, and eiutes
from an ion exchange resin in the presence of 100 mM sodium chloridz in 50 mM
sodium phosphate, pH 7.0,

has a molecniar weight of about 12 kD, binds 10 an gnton exchange res:n in te
presence of 50 mM sodwm posphatz, pH 7.0, and elutes from an ion exchange
resin in the presence of 150 mivl sodium chioride in SO mM sodium phosphate.
pH 7.0,

has a molecular weight of about 42 kD or shout 56 kDD, binds o an anion
exchange resin in the presence of 50 mM sodium phosphate. pH 7.0. and elutes
from an ion exchange resin in the presence of 200 mM sodium chloride in 50 mM

sodium phasphate. pH 7.0, or
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{viii} has a molecular weight of about 3% kD, binds 0 an anion exchange resin in the
presence of 30 m sedium phosoiate. pH 7.6, anit clutes from an ion exchange
resin in the presence of 400 miv! sadium chloride in F0 mM sodium phuspiate,

ll 7.0

I The polypeptide of claim |. wherein the polvpepude of clauss Gk (i) or (w0 is furher
characterized as having an atfinity 10 a nicke] SELDT chip.

3 The polvpeptide of ciaim |, wherein the polypeptide of ciause (i), (ivi or v} is funther
characterized as having an alfniey 1o @ WCX.2 SELDI chiz,

e The polypeptide of ciaim 1. wherein the palypeptide of clauss (vil is further characterized
as baving an affinity 10 2 $AX-2 SELDI chip

s. The pelypeptide of claim 1. whereje the polypepride of clause (viif) is further
characterized as having an affinity to a copper SELDI chip.

6. The pelypeptide of claim |. comprising the additional characteristic of being 2
nen-immunoglobulin protein.

7. The polvpeptide of claim ). comprising the additional charactenistic of being a non-
albumin prote:mn.

8 The polyvpepude of ciam |, further comarising an epitope.

9. A method of diagnosmg cancer in an tedividual comprising deteetmyg in a sataple isolated
from the individua! the presence af the polypeptide of ciaim 1. which i present Is indicative ol
caneer in the individual

10.  The method of clatm . wherein the cancer is breast cancer

11. The methad of claim 4. wherein the sumple comprises breasi iissuz.

12.  The method of claim 9. wherein the sample comprises o body fluid.
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13.  The method of claim 12, wherein the body fluid is selected from the group consising of

blood, seru, plasma. sweat. tears, urtne, peritoneai {lud. Ivimph. vapinal secretions, yemen.

spinal fiutd. ascitic fluid. saliva. sputum. and breast exudute.

14, Themethod of claim 13, wheretn the body fluid is scrum.

15, A method of diagnosing cancer in an individual. the method comprising the sieps of:

ta) contacting a sample from the individual with a binding moiety that binds
specificaliy 1 a cancer-associated prorcin to produce « binding meety-cancer-
asseeiated protein complex, wherein the binding moiety binds speeifically 1w the
polypeptide of claim [; and
(b) detecting the presence of the compiex, which if present is indicative of the

presence of cancer in the individual.

16.  The method of claim 15, wherein the binding moiety is an antibody.

17. The method of claim 16, wherein the antibody is 2 menocional antibody.

18. The method of ciairy 16, wherein the antibody is 2 polvclonal antibody.

19, The method of claim ] 6. wherein the antibody is labzicd with a detectable motety.

20, The method of claim 19, wherein the deteciable moicty comprises a member sejecied

from the proup consisting of a radioactive Jabel. a hapten Jabel. u [luarescent label, and an

enzymatic tabel.

21, Anisolated binding moiety that binds specificaliy the polvpepride of claim |

22 The binding muiety of claim 21, wherein the moiety is an antibody. an aniyen-binding

fregment thereof or a biosvnthetic antibody binding sie.

23, The binding moiefy of clatm 21, whetein the binding motery is a monocional antibody.

24 A phammaceutical composition comprising the binding moiety of claim 21 ina

pharmaceutically-acceptable carrier
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75 A method of treating cancer in an indivigual, the method comprising adminisizring to the
individual a therapeuticaliv-eifective amount of the compositon ol clmm 24
26, The method of claim 25, wherein the cancer is breast cancer.
77, Anisolated nueleic acid sequence encoding the provein of claim i or a sequence

complementary therets.

23 An isolated nucleic acid sequence comprising at least 15 nucleotides and capable of

hybridizing under siringent hvbridization copditions o the nucieic awd of claim
2% An expression vector comprising the nucleic acid of clai 28,

30. A composition comprising the nucleic acid of claim 28 admixed with a pharmacemicaily
accentable carrier.

31, A composition comprising the nucleic acid of claim 29 admixed with a pharmacewtically
acceplable carrier.

32, A method of treating cancer in an individual, the method comprising inrroducing imo
cells of the individual the nucleic acid of ¢laim 28

33, The methed of claim 32. wherein the cancer is breast cancer.

34, A method of detecting whe presence ol breast cancer in a human. the method comprising
Oeteeting he presence of a nucleic acid moiecuie in & tissue or body fluid sample of the humzn
thereby 1o indicate the presence of breast capeer in the human. wherein the pucleic acid molecul:
comprises u nucleic acid sequence encoding at lesst a pertion of the breast cancer-associated
protein of claim | or a nuclerc acid sequence capabie of recognizing and besng specifically bound
by 1he breast cancer-associaled protein.

35, The method of ¢laim 34, wherein the method comprises the step of reacting the sample
with a labeled hybridization probe capable of hybridizing specifically to the nucleic actd

molecule,
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36. A method of detecting the presence af cancer in an individual, the method comprising the
steps of

exposing a sampie [rom the individual under specific hybridization condiiens to u
nueleic acid probe capabie of hybridizing specifically 10 a 1arget nucleic acid encoding the
pelypeptide of ¢laim J; and

deteenng the presence of a duplex comprising the rucleic acid probe.
the presence of the duplex being indjeative of cancer in the individual.
37 The method of claim 36 further comprising the step of amplifying the mrget nucleie actd
iz the sampie prior 1o exposing the sample to the nucieic acid probe.
38 The method of claim 36, wherein the cancer is breast cancer.
3% The method of claim 36, wherein the pucleic acid probe 15 labeled with a detectable
naiety.
40, The method of claim 35, wherein the detectable moiety comprises & member selected
from, the group consisting of 2 radioactive label. a hapten label, 2 fluorescent label, and an
enzviais label.
41. A kit for detecting the presence of breast caneer or for evaluating the efficacy of a
therapeutic reamment of a breast cancer, the kit semprising in combination:

a receptacle for receiving 3 tissue or body fluid sample {rom a mammal:

1 binding moiety which hinds speeificaliy to the breast eancer-assaciaied prowin of cluim

a means for detecting the hinding mojety bound o the breast cancer-gssociated protein:
ang
a reference sample.

43, The kit of claim 41, wherein the reference sample is indicative of a normal breast sample.
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43, A method of diagnosing cancer in a mammal, the method cemprising the steps of:
(2% ohmining 4 sampix isolated front the mammal: and

{b) detecting in the sample the presence of u protein characterized as comptising an
amina acid sequence selected from the group consisting of SEQ ID NO: 1, SEQ I NO: 2 SEQ
D NQ: 3: SEQ ID NO: 4; SEQ [D NO: 5; SEQ ID NC:6: SEQ ID NO:7; SEQ 13 NO:8; SEQ ID
NO:Y: SEQ ID NO:10: SEQ ID W00 11 3EQ 1D N2 800 I N3, BEQ 1D NO:14: 5EQ
D NQ:13; SEQ IR NQ:16; SEG ID NO:1T: SEQ [ NO:IR; SEQID NO: L% SEQ 1D MO,
SEQ ID MO:21, SEQ 1D NO:22: and SEQ ID NO:23. which il present 15 indicative of cancer in
the mammai.

44, The method of claim 43, wherein the cancer is breast cancer.

45.  The method of claim 44, wherein the sample comprises breast tissue.

46, The method of ¢laim 43, wherein the sample comprises a body fluid.

47.  The methed of claim 46, wherein the body fluid is selecied from the group consisting of
blood, serum, plasma, sweat, tears, urine, peritoneal fluid, lymph, vaginal secretions, semen,
spinal fluid. ascitic fluid, saliva. sputum. ang breast exudate.

48 A method of diagnosing cancer in a mammal. the methed comprising the steps of

(a) contacting a sample derived trom the mammel with a binding meiety that binds
specifically o a cancer-associaled protein to produce a binding moiety-cancer-associated protein
complex. wherein said binding motety binds specifically o a protein comprising an amino acid
sequence selected from the group gonsisting of SEQ F NO: 5. SEQ D WNO:22 and SEQID
NO:23:and

th) detecting the presence of the complex. which if present is indicative of the
presence of cancer in the mammal.

48, The method of claim 48. wherein the cancer is breast cancer.
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50.  The method of claim 48. wherein the binding moety 1s selected from the group
consisting of an antibody. an amitady fragment and a bivsynthetic amibody binding silc.
31. The method of claim 48, whersin the binding meety s an antibody .
53 The method of claim 31, wherein the antibody is a menoclonal antibedy,
53, The method of claim 50, wherein the binding moiety is labeled with a detectable moiery
54 The method of claitn 48, ywherein the absence ol'a detectable amount of the protein is
indicative of the absence of cancer.
535, The method of claim 44, further comprising the additonal steps of:

(c) measuring ap armount of the protein in the sample; and

(d)  comparing the amount of the protein in the sampie with a threshold value
indicative of cancer m a mammal, wherein an amougt of the protein in the sample greater than or
equel to the threshold value is indicative of the presence of the cancer in the mammal.
56. A method of detecting the presence of cancer in a mammal, the method comprising:
detecting the presence of a nueieic acid molecule in a tissue or body fluid sample of the mamsnal
therehy 1o indicate the presence of cancer in the mammal. wherein the nucleic acu molecule
compriges a nucleic acid sequence encoding the aming acid sequence set forth in SEQ 10 N0::
SEQ 1D NO:Z: SEQ ID NO:3: SEQ ID Noud; SEQ [ NO:2: SEQ ID NG:6, SEQ IDNO:T: SEQ
I NO:§: SEQ ID NO:%; SEQ [D NO:10: SEQ ID NO:) 12 SLOQ 1D NO:12: SEG D NO:13: SEQ
[0 NO: 14 SEQ 1D NO:1S: SEQ 1D MO:16; SEQ 1D N0 7: SEQ 1D MO R SEQID NC:1%:
SEQ ID NE:20: SEQ ID NO:2 L. SEQ ID WO or SEQ D NO23, or a fragment thereot.
57, The methed of ¢laim 36, wherein the detecting step comprises combimag the sample with
a inbeted hybridization probe capable of hybridizing specifically to the nucleic acid molecule.
58. & method of detecting the presence of cancer in 2 mammal, the methed comprising the

steps of:
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{ai combining & sample from the mammal under specific hybridization conditions
with a nucleic acid probe cupable of bybridizing specifically 1o a tarpes nucieic acid encoding the
annne geid sequence szt torth in SEQ [D NG L SEQ ID NO:2: 5EQ D NO:3: SEQ 10 NO4:
SEQ ID NO:5; SEQ ID N(:6; SEQ ID NO-7: SEQ IDNO:R, SEQ D NO:9: SEQ 1D NO:18:
SEQ I NO:11; SEQ 1D NO12, SEQ 1D MNO:13: SEQ 1D NO: 14 SEQ 1D NC:15: SEG 1D
WNO6 SEQ IR MOUTSEQ D NGHLE SEQ 1D NO 9 SEO 1D NO20: SEQ 1D NO:21L 8EQ
ID NO-22: pr SEQ ID NGR23: and

() detecting the presence of a duplex comprising the nucieic acid probe, the presence
of the duplex being indicative of cancer in the mammal.

59.  The metbod of claim 38, further comprising the step of amplifying the target nucleic acid
in the sample prior to combining the sample with the nucielc acid probe.

60.  The meshod of elatm 58, wherein the cancer is breast canger.

61, The method of claim 38, where the nucleic acid probe is labeleq with a detectable mojety.
62, The method of claim 61, wherein the detectable maiety camprises 2 member sefected
from the proup consisting of a radicactive label. a hapien label, a (luorescent label. and an

enzymatic label.
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CEY

SEQITENCE LISTING

«131d> Watlkaps, Bryneer

af

<180» TE 6C/LEE, 172

Zi51s l¥F9-11-13

2155
121l g

150> U5 60/203, 722
€151> 2000-05-02

160> 23

<170» RPatentln Ver. 2.0
<210= 1

<2li= 13

<212> PRT

<213> Artificigl Seguence

<220
<222 Desrription of Artificial Sequsnce:Tryptic paptide

<400 1
Zln L=u 3ln Zly Phe Pro Pas Tyvr Glv
B

=210w 3

<211% 1B

n212%» PRT

<212» Rytifisial Ssquents

Sequencs:TrypL:is psptade

=i Asn Aep §1v Eln Ala

Za

<210= 1

<212 23

€212» PRT

«213» Artificial Sagquence

PCTASOUI31483
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wz2Yn
€223» Description of Artificaal Sequence:Trypric pepti

<400y 4

Ile

Xia

(92)

PCT/US0031433

wrtificial Seguence:Tryphis pepiide

Ph= val GIu Fhe Flu Asn

it

Thr Val Glu Gln Thr Ala Thr Thr Thr Asn Lys

1

«213= 5§

«2il> 225
<212> PRT
<213> Homo sapigns

400> 5
Met hsp

Lyz Il=

Thr Phe

i)

Prc Rsp
245

Ile

Ala
Gin
115

Ser

Tyr

Arg

Ala

Gln
Rs
REp
30
Thr

rla

Pro

3

Pro Asn

Gie Glu

Val Val

Pha Val

Leu &lm

=C

Lys Thr
a5

Lys Glu

Ria Thr T

Ran Thr

Pro Asn
152

His

»
g

Lys

Thr
120

Cly

e Pr&

3
i
st

Lys
185
A

AED

Zeu

ic

Tyr
10

Glu

Yhe

Ila
a3

Ser

Fhe

—ew L

e

Thr

Asn

Pro

pPro
10

AsSn

Asn

cly
1zE

Ash

Esn

Het

Fro

FrO

Leu

5

Arg

Ly

Gly

Gln

ro

Thr

Thr

val

Glu
160
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WO 0138470 PCT/US00/21483

Glu Thr Asn Glu Met Her Leu Ser Me:r Leu Pne AZn Gle Phe Pro Gly
165 17¢C 175

Phe Lys Glu Val Arg Leu Val Pro Gly Arg His Asp Tle 3Ala Fhe val
1BC 185 330

Glu Phe Glu Asn Rsp Gly Gln Ala Gly Ala Als Arg &sp Ala Leu Gl

Gly Phe Lys Ile Thr Pro Ser His Ala Met Lys Iie Thr Tyr Ala Lys
210 215 220

Lys
225

210> &

<211 &

«23i2> PRT

«213> Artificial Seguence

<220x
«223> Degcription of Artificial Seguence:tryptic peptide

<£00> B
dgly Gln val Pro Met Gln Asp Pro Arg
1 L3

<310> 7

«211» 13}

<212 PRT

<2133 Artificial Sequence

<2202
223> Description of Artificial Sequence:txyptic peptide

400> 7

Gly Ser Leu Fro Ala Ash Val PFro Thr Pro Arg
1 [ 10

210> 8

<31i» 11

<21lZs FRT

©213» Arcificial Sagquence

<2200
223> Descripticn of Artificial Sequence:tIypric peptide

=400z 8

Gly Leu Leuw Gly Asp Als Pyo Asn Asp Pra Arg
b g 10

<210> 8

211> 12

<212» PRT
«213» Artificizl Sequence
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2220
<223» Descripticn of Artificial Sequence:tryplic peptids

<400 &

Ala 0lv Lew Thr Val Arg Asp Pro Ala Val Asp Arg
1 s pat}

S21CH LG

<211> 13

«Zi2> BR

T
212> Artificial Seguence

=220
<223> Dasoriptien of Artificial Seguence:Irypric peptide

<400s 10

2la Leu Arg Val Rsp AsD Ala ala Ser Glu Lys Asn Lys
i B 10

<210> 11

<211> 14

<212» FRT

<212> Artificial Seguence

=220
<223> Description of arctificial Sequence:tryptic peptide

400> 11
Gly Gly Thr Leu Leu Ser val Thr Gly Glu Val Glu Pro Arg
1 E 10

13

13

PRT

«2i2x Artificial Sequencs

<2320
©223 Description of Artificial Seguehce:tIYpric pepride

<400x 12

Asp Iie Phe Sexr Glu Val Gly Pra Vel Val Ser Phe Arg
L s 0

<Z10» 13

€21l 18

<ilis PRT

<211» Arrificial Seguence

<220=
«223> Description of Artificial Sequence:tryptic peptide

<400> 13
Gly Ile Asp Ala Arg Gly Met Glu Ala Ars Ala Met Glu Ala Arg
1 5 - 15
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€210 14

<Zilx 13

€212 PRT

=Zl3» Artificial Sequence

“¥20>
<223> Depoription of Artificial Sequence:tyypric peptide

<400> 14
Gly Met Glu Ala Arg Ala Met Glu Ala Arg Gly Leu Asp Ale Arg
L 5 10 15

220> 1S

<21ls 135

=21lix PRT

<2132 Artificial Sequence

<220>
<Z23» Deacriprion of Artificial Sequence:tryptic pepride

<400> 15
Ala val Ala Ser Lew Pro Pro Glu Gln Met Phe Glu Leu Met Lys
1 L3 10 15

<210 15

«2l1= 15

<212» PRT

213> Artificial Sequence

22202
<223> Demcription of Artificial Sequence:tryptic peptide

408> 1&
Ala Met Glu Ala Avg Ala Met Glu Val Arg Gly Met Glu Ala Arg
1 5 piog ib

<210> 17

«21l> 2%

<212» PRT

«213> Artificial Sequence

<220=
<22}s Description of Artificial Seguence:tryptic peptide

<400= 17
Gly Tyx Leu Gly Pro Pro His Glo Gly Dro Pro Me: Eis His Val Pro
1 5 10 L)

Gly His Glu Ser Arg
20

=210> 1B

<21l= 24

<212> PRT

213> artificial Seguence

A 2004.1.8
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<220>
<2223» Description o Artificial Sequence cryptic peptids

<200 1B
Gly Pro Iie Pro Ber &ly Me- Gln Gly Pro Eer Fro Ile Asn M=t Gly
+ 5 10 ic

Ala Val Val Pre 3ln Gly Ser Arg
20

£210> 1%

<211 21

«212> PRT

<Z13» Artificial Sequence

220>
223> Description of Artiflicial Sequence tryptic peptide

<3003 1%
Asp Met Leu Leu Gln Asn Pro Glo Leu hla Tyr Ala Leu Leu @ln Ala
1 5 ic 15

Gln Val Val Met Arg
20

«210> 20
211> 22
«212> PRT
<213> Arcifteial Sequence

220

223> Deseripticn of Artificial Sequence:tzyplic peptide

<400 20

aly Gly Pro Leu Pro Glu Fro Arg Pro Leu Met Ala Blu Pro Ary Gly
1 El piv 15

Pro Met Lau Asp Gln Arg
20

<210 21
211> 28
<212 PRT
<213» artificial Ssguence

<2202
<221> Descraption of Artificial Sequence:tryptic peptide

<d00> 21
Sar Len Gly Thr Gly Ala Pro Val Ile Giu Ser Pro TyT Gly Glu Thy
1 5 i) 15

Ile Ser Pro Glu ASp Ala Pro Glu ser Ile Ser Lys
20 25



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

WO A/36470

T

51n

&5

Aan

Bar
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Lys
145

Ala

A.Bp
Asp

50
Rsp
Ehe
LyE
Pro
Lys
130

Gln

Leu

Rla

oly

Ero

ser

Met

Lau

Met

Thx

155

Gin

Fro

Gln

Gly
275

Ual

20

Fhe

Gluw

Glua

Ely

Glu

100

aly

val

Lys

Gln &

hrg
180
AEN
Gly
Ala
Pxe
Met
260

Gly

Thr

g5

Leu

Gly

Ala

Leu

le

Pro

Pro

Leu

245

Pro

val

Ben

Gl

Gly

Ela

Ic

Ala

Lys

Thr

Ser

Cys
150

Pro

Gl

Glr

30

Mat

Als

Met

Arg

Vval

Lys

EE

Leu

Leu

Ser

Iie

Lau

135

val

Gln

A2p

Tar

Gln

Ala

Gln

asp

cly
40

Fro

Sexr

Law

Sar

120

Pro

Gin

Leu

Fro

Gln

Rla

Val

Rla
280

Pre
Tvr
25

Pro

Ala

oly
105

Pro

Asu

Riz

Gl

1as

Sex

Ser

Thr
265

Gln

Kia
Glu
val
Gly
Her
hsp

89
Thr
Glu
elue
Ser
Trr
170
Ile
Ala
Asn
Lew
Met
250

aly

val

Val

Ala

T
rrg

75
A=n

Gly

hap

Gly
val
aly
235
Gln

Fro

dly

Asp
Thr
Ser
Gly
B
Asn
Ala
Rla
RAla
Met
140
Gln
Leu

Lew

Aen

Ser X

220

Gy

cly

Gly

Het

Axg

Elu

Lau

ala

FYo

Pra

125

Glu

Leun

Lys

Pro

Z05

Mat

Gly

EBro

Fro
285

cvs

Asn

5ar

val

114

Glu

Glu

Als

Gln

lie

130

Gln

val

Gly
z70

aly

97)
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1 Gln

Leu

Glu

Gly

alu

85

Ile

Ser

Leu

nl=
175

Pre

Pre
255

Say

Ber

Leu

Val

Tyr

Arg

;]3]

Glu

Ile

Met

His
val
Gln
Asn
240
Aa

Lau

aly
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FTO
H1a
IG5

Leu

Val

Ala
ias

Gly

Hat
465

Sly

val ser

s 1)

Me- 31n

Leu Gly

Thr Gly

Fro Pro

Hie Glu

270

Glu Pro

Arg Gly

Arg Ala

Ala Met

43s
Met dlu
450
Asp Thr

Met Glo

ger hrg

2210> 23
«211> 577

Met

Leu

Arg

Gy

Mt

420

Qlu

Aa

Arg

a1y

Gln
500

Glu

Ara
335

val

Arg

Gy

Gly

BXo
485

=213= Homo sapiens

<400> 23
Met Ala Bly Leu

1

Ser

Lys

Tyr

Val Phe
Asp Ile
i5

Asp Arg
Bl

Val
20

Phe

Glu

Thr

Arg

: Ser

EREA

Pro

Glu

Bis

Pro
390
hap

Ala

Ala

Fro
&7

Val

Asn

Glu

Gy

Gly
288
e

Rsn

Pra

M=t
488
val

Proc

Arg

Iie

Val

Lys
55

aln

Leu

Gy

Met

LT

Pro

Ile

Asp
Fro
aly

40

Bro

Yal

aly
345
Gly
Zau
Rsp

Gly

Lay
425

Gly

Asn

Ero

Tyx
2z

PFro

Pro

Aen

Arg

EEL]

yr

His

Gln

Ile

410

Azp

Ala

Arg

Pro

Met
420

Ala
19
Glu

Val

Gly

Met
val
112

Gly

-390
Glu
Arg
185

Asp

Ala

a1y
Ary
475

Giy

Val

Ala

Val

Tyr

clr

ana

Gly

aly

Ser

Pro
g0

Rrg
Ala
Met
460

Gly

Ala

Asp

Sex

Gly
&0

hzp
Thx
Thy
Fro
Arg
165
Rry

Pro

Gly

Met

445

EFro

val

Arg
Glu
Phe

45

FPhe

oro

L]

L

Ero
350

Pro
aly
Teu
434
Glu
Ala

Ile

val

Ser
Glu
10

Arg

Cys
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brg

Lea
Leu
Met
415

Gluo

Ala

Fro

Pro
498

Leu

clu

Ala
GLY
3zc

Hex

Pro
Mat
Aap
400

6lu

ala

Gly
Ser
48¢C

Gln

Leu

Val
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Bro
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Met

Teu

MetC

Thr

135

Ala

Gln

Bra

Gla

&ly

275

ser

Gin

GLy

Gy

Pro

358

Glu

ciu

140

GLy

val

Lys

€ln

Arg

180

Asn

Gly

ala

Pro

Met

260

Het

AYg

Bsp

Glu

340

Mek

Leu

Thr

¢ ARG

B3

Leu

alu

Rla

Leu

Asn
165

Thr

Ber

cys

150

Yo

val

Pro

aly

¢ln
233

sex
210

Bro

&ia

Lea

Leu
135
val

Gln

Asp

der
215
Ala
GEin

Ala

Gln

AsTL

Pro

val

Gly
315

Ser

Arg

Lew

ey

1z%

Prao

Gin

Leu

Leg

200

@ln

AMla

val

Bla

280

Gln

Pre

Asp

Arg

Bro

3860

pro

Ala

Val

Gly

108

Pre

Pro

AR50

Ma

¢lu

185

Ile

ser

Ser

ser

&ln

val

rla

Fro

Gly

345

Gly

Lau

HMer

Asp
a1

Thr 3

Glu

Ala

Aso

Teu

Metr

230

Glv

Val

Ran

Hiaz

Pro

aF

ASTL

2]
158
Rla
Ala
Gly
Val
Gly
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Gin

Mai
315
Gly
Leu

Slu

Gle

MET
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Leu
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Bar

Z20

Gly
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Gin
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EBro
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Phe
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Leu
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Jal
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Rla
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Ile
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Asn
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Leu
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Ely

Pro
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inenatona Anpcanzn bz, PCTAUS 00 41483

FURTHER INFORMATION CONTINUED FROM  FCTASA! 210

Continuation of Box I.1

Although clafms 34-40 and 43-62 (at least partially) are directed to &
diagnostic method practised an the human/animal bedy, the search has been
carried out and based on the alleged effects of the

compound/composition. Although claims 25-26 and 32-33 are directed to a
methed of treatment of the human/animal hody. the search has been carried
out and based on the aileged effects of the compound/composition.

Continuatien of Box 1.2

Claims Nos.: 1-p2

Due to the very generic characterization of the ¢laimed product, which
invalyes ynclarity of the whale subject matter of the present
appTication, the search has been performed generally on the breast cancer
antigen with maTacular weights correspanding to those ciafmed in claim 1
and dependent products and methods.

The appticant's attentfonm fs drawn to the fact that cTaims, or parts of
clafms, relating te fnventions in respect of which no international
search report has been estabTished need not be the subJect of an
internatfonal preliminary examination {Rule 66.1{e) PCT). The applicant
is advised that the EPQ policy when acting as an International
PreTiminary Examining Authortiy s 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 precedure.
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| Nickel
17188 25 mM WCX-2 17 |
30183 25 mM WCX-2 15 3
34664 25mM WCX2 16 z
20050 50 mM Nickel 5 o
28258 50 mM Nickel 20 0
24170 50 mM Nickel 17 o
35393 50 mM Nickel 17 3
34908 50 mM WCX-2 16 -1
70908 100 mM WCX-2 20 o
17840 100 mM WCK2 18 z
11709 150 mM SAX-2 20 o
42354 200 mM Nickel 17 0
56280 200 mM Nickel 16 o
34517 300 mM Copper 18 1




