JP 2004-533985 A 2004.11.11

(19) BFREREHFT (JP) N NE. - N ()] ()L ELARES
$57%2004-533985
(P2004-5339654)
(43)AFE TR16E1HA11E (2004, 11.11)
(51) Int.CL." Fl F—va—F (B%)
A6 1K 38/46 AB81K 37/54 4BO50
A6 1K 48/00 AB81K 48/00 4B0O6 3
AG1P 3/08 AG1P 3/06 4C084
AG1P 3/10 AG1P 3/10
AG61P 9/00 AG1P 9/00
BLMK KWK TREEZMK A (258 H) BEECH]S
21 HEES $FER2002-507996 (P2002-507996) | (71) BN 597013168
(86) @2y HEH ERE13F6H25H (2001.6.25) A== 54 AlLwy¥ DRV
(B5) BIERCIRIE  TRI4FIZA6HE (2002.12.26) AX¥YVAE, OY Ry, HT—. ARY—
(36) HEEH EEE S PCT/GB2001 /002803 b o(EHEA L)
BT ERELAHES w02002/002756 (74) fRE A 100064908
671 ERAMA ERY1441 A 10H (2002 1.10) #E+ TH ER
(Bl) EEETRET 0015986.3 (74) fRE A 100108578
(32) ®%xH SERG124E6H 298 (2000. 6. 29) £+ BER BE
(33) BRIETERE B[E (GB) (74) fRE A 100089037
#EL R I

(74) {REE A 100101465

#EL JIU IEM
(74 fRE A 100094400

FEL A =

B R ICRE <

64 [(REAOEMR] 7T o—ANBRELECHEBEZLEBHOLDD ) AT ARATZTPFINA /¥ F—A4FR
BIARAR D —ED X2 E

(57O

Oooooooogd
OOoooooaog

OOooooogd
OooooooogoQgd
OoooooogoQgQg
Oooooogogog
O0oooooogd
Ooooooogd
Ooooooogd
OOooooogd
Oooooooogod
Ooooooogd
OoOooooogd
O0o0ooooogd
Oooooooogd
Oooooooogd
OOooooogd
OoOoooooogod
Oooooooogd
OOooooogd
OO0 ooooogd
Oooooooogd
Ooooooogd
Oooooogd
OoOoooooogod
Ooooooogd
Oooooogd
O0oooooogd
Oooooooogd
Oooooooogd
O Oo0Oooooao
O O0Oo0oo0oooao
O O0Oo0ooooao
O O0Oo0ooooao
OO0 oOoooao
O0OoOo0oo0oooao
OOoo0ooooao
O Oo0ooooao
O O0Oo0oo0oooao
OOoOo0ooooao



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

OoooOoooO4oooooooooooooooogoodg
OoooOoocoOooooooooooooooOooOoonod

Oooooooooooooooooooooooogoo

OooooooQgoao

Ooooooooooooooao

OooooooooooooooQgodg

O 0Oooo
O 0Oooo
O Oooo

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

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

(2)

JP

2004-533985

O
O
O
O
O
O

O
O
O
O
O
O

2004.11.

11

10

20

30

40

50



e R e [ [ A [

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

O 0Ooo0oooo

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 [ |

Ooooooood

OoOoooooooo0oooooooDooDoooooooDoooooooDoooooooooao

O Ooo0ooo
O Ooooo
O Ooooo

OOoo0oo0oooaoo
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
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooaoo
OOoooooao
OOoo0ooooaog

Oooo0oooQgdg

Ooooooooooooodg
Ooooooooooooodg
Ooooooooooooodg
OO0 oooooogogooooodg
OO0 OoDoDooogoooood
OOo0ooooooooooood
Oo0oooocooooooodg
Ooooooooooooog
Ooooooooooooodg
OO0 ooDooogogooooodg

g
u

oo ooooooooboobooboooooooooboboboobooOogoao
ooooooooobobobooooooooao

O
O
O
O

O
O
O
O

OoooooQgdg

a
u

OooooogoQgdg

g
u

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

Oooooogogdg

O

Oooooogoood
Oooo0oo0oooonod

o

OooooooQgdg
OoooooQgdg

oo

OooooogoQgdg

O

Oooooogogdg

Oooooogoood

OO0 0o oDooodQgogooao
OO0 oooooogoogoooo
OO0 ooooooQgooooo
OO0 oo oooogoooo
OO0 oo oooogogoooo
OO0 oo oooogogogooao
OooooooogoOoooao
oo oooooogoOoooo
OO0 oo ooooQgoooo
OO0 oo ooooQgoooo
OO0 oo oooogogoooo
OO0 oo oDooogogogooao
Oooooooogoooao
oo oooooogoooo
OO0 oo ooooQgooooo
OO0 oooooogoooo
OO0 oooooogogoooo
OO0 oo oDooogogooao
oo oooooogoOoooao
OO0 ooooooQgoOoooo
OO0 oo ooooQgoooo
OO0 oo oooogoooo
OO0 oo oooogogoooao
OO0 oo oDooo4gogooao

(3) JP 2004-533985

OooooooOodg
OoooooQgdg
OoooooQgdg
OooooogogoQgdg
O Ooo0ooooao
OO0Oo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoo0ooooaoo
OOoooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao
O 0Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo

2004.11.

goooobooboao
gbooboooboobdaobdd
oooooooooao

OO oQgogoao

0

gbooboobouoboobooobobouoboobooouobooboboadnb

[
]

|
O

[ i Ry |
[ i R

[ |
[ |

O
O

[ |

|

gooooboooboobooboogogboobooboboo
uoboooboobooboooboooboobooooad

oooao

ooooooobobooooooooobDboooboo
oooooooobobooooooooobDbooo

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

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

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

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

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

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

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

O
O
O
O
OJ
O
O

[

]

]

~
N
o/

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
O

O
O
O
O
O
O

O
O
O
O

(&
e

2004-533985

O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OO0Ooo0oo0oooao

O
O
O
O
O
O

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

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

O

O

[ |

2004.11.

O Ooooo
O Ooo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao

O O
O O
O O
O O

[ |
[ |
O O
O d

O

O

O d

10

20

30

40

50



e R e [ [ A [

ooooooooao

gooooboboooboobad
oooooooboooOooooooooooboooooooano
gboooboobooboobooboboogoboooboobao
gbooobooboooboobooboooboooboobooobad
oooooooooOoooooooooboboooooooao
goooboobogbao

goodgano
oooooooooooooooooobobooooogoao
goboooboobooboobooboooboooboobooban
oooooooboooOooooooooooboooooooano
gboooboobooboobooboboogoboooboobao
gbooobooboooboobooboooboooboobooobad
ooooooao

googao
ugboobooboobooboobooboooboobooobad
oooooooooooooooooobobooooogoao
goboooboobooboobooboooboooboobooban
oooooooboooOooooooooooboooooooano
gboooboobooboobooboboogoboooboobao
gbooobooboooboobooboooboooboobooobad
oooooooooOoooooooooboboooooooao
gbooobooboobooboobobooobooboobnn
u

ooooao
goboooboobooboobooboooboooboobooban
oooooooboooOooooooooooboooooooano
gboooboobooboobooboboogoboooboobao
gbooobooboooboobooboooboooboobooobad
oooooooooOoooooooooboboooooooao
o0 obooboooobooboobooob boooobao
U oot oboboobdooboooobado
oooooooooooooooooobobooooogoao
oo oooobob boooob booboooobo bda
oooooooooo oooo oooooOoobo OooOoOao
gboooboobooboobooboboogoboooboobao
gbooobooboooboobooboooboooboobooobad
oooooooooOoooooooooboboooooooao
oboboobooboobooobogobao

goodgano
oooooooooooooooooobobooooogoao
goboooboobooboobooboooboooboobooban
oooooooboooOooooooooooboooooooano
gboooboobooboobooboboogoboooboobao
gbooobooboooboobooboooboooboobooobad
oooooooooOoooooooooboboooooooao
gbooobooboobooboobobooobooboobnn
ugboobooboobooboobooboooboobooobad
oooooooooooooooooobobooooogoao
goboooboobooboobooboooboooboobooban

%)

JP

2004-533985

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

O O0Oo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O O o0goo

Ooooooood
Oooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooogodg
Ooooooood
Oooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 ooooodg

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

g
O
g
u
O

O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao

2004.11.

11

oooooao

goooobooogan

ubooboobod oboobad

O0Oo0o0ooao
O0Ooo0ooao
O0Ooo0oooao

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

Ooo0ooooooood
Oooooooooodg
oo oooooogooQgodg
Oo0oooooogoogodg
Oo0oooooogoogodg
OO0 oooooogogg
Oo0ooooooood
Ooooooooodg
Oo0oooooogooQgodg
OO0 oooooogoogog
OO0 oooooogogdg
OO0 ooooooggdg

O 0Oooo
O 0Ooo

ooooobaoao

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

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

OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog

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

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

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

Ooo0oooogoQgoo
OoooooogogQgoo
Ooo0oooogQgoo
Ooooooggoao
Oo0oooogoQgogao
OooooooQgoao
Ooo0oooogooQgoo
Ooo0oooogogQgoao
OooooogoQgoo
Oooooggoao
Oo0o0oogoQgogao
OooooooQgoao
Ooo0oooogoQgoo
OoooooogogQgoo

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

O

O

(6)

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

JP

2004-533985

oooogao

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

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

O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0Oooao

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

O

O
O

O 0Oo0oo0oo0oao

[ |

2004.11.

ooogao

O
O
O
O

O0Ooo0oo0ooao
O0Ooo0oooo
O0Ooo0oooo
O0Ooo0oooo

[ |
[ |
O O
O d

11

O 0Oo0Oooaog

O d

10

20

30

40

50



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

Ooooooogogg
OO0 ooooogogdg
OoooooooQgodg
Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Oooooooodg

OO0o0oOoooo4o0ooooooo oo ooDoUoo oo oooDoDooUoUoooDoDooogogooooao

) ) ) Ay
OoooOoooOoooOoooooobhooobhooobooooooonooOgoaoo

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

OoooDoooogogood
OooobOoobobooOooOoadd

O 0Oooo

) JP 2004-533985 A 2004.11.11

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

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

Ooooooog
Ooooooog
O oo oooog
O Oo0oooooog
OO0 oooooog
Ooooooooo
Ooooooooog
Ooooooog
O oo oooog
O O0ooooog
OO0 ooooog
Ooooooooo
Ooooooog
Ooooooog
OOoooooog
O0Oo0ooood
OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0oooodg
O0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Ooo0ooood
O0Oo0Oo0oood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood

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

goooboor oboboobogao
obooboobooboooboooboaoobooboad
oooooobooooooooooooboooooooooobooobod.
goooboooboboobooboooboogoboooboobooobooDbodnb
ugbooobooboooobooboobooboooobooboon OO
ooooooboboooood

Oooooooogod
Oooooooogod
Ooooooogd
OOooOooooao
O O0Oo0ooooao
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooaoo

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

10

20

30

40

50



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

OoooOoooOoooOoo oo oooooooooooogoood
OoooOoooDoooDoo obOoo oo ooOooooooogoood

Ooo0ooooooooooooooooooooogooao

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

OOo0oooooooooDoooogogogooooao
OO0 oDooooogoooDoDoogoggooooao
Oo0oooooooooooooooooooao

Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
Oo0oooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
O0o0Dooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd

goooooooobooooooooooooboooooooobooobooooao
goooobooobobogob boobooboobobooobooboboog
ubobobooboooooboaonb

O

O 0Ooo0oo0oooao
O OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O O0OoQgoooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao

Ooooooooooooooaogo
Ooooooooooooooog
Oo0ooooooooooooaog
Oo0ooooooggogoooooaog
OO0 ooDooogogogoooooaog
OOoooooooooooooao

|

Oo0ooooooogoooooono

OO0 ooooooogooooog

OO0 ooooooQgooooog

OO0 oo oDooogog4Qgooooaog

|

Ooooooooooogooogo

Oo0ooooooogogooooano

Oo0ooooooogoooooao

O0Ooo0oooo

OO0 oooooo4gogooooog

OOoo0oooao

OO0 oooooogog4Qgooooog

O 0Oo0oooao

OO0 oo oDoogog4gooooog

O 0Oo0oo0oo0oao

O O0Oo0oo0oooao

Oo0ooooooooooooa.o

O0Ooo0oo0ooao

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

O0Ooo0oooao

O0Ooo0oooo

JP

O0Ooo0oooao

O 0OoOooogoaog

2004-533985

O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0Oooao

O 0Oo0oo0oo0oao

2004.11.

O0Ooo0oo0ooao
O0Ooo0oooo
O0Ooo0oooo
O0Ooo0oooo

11

O 0Oo0Oooaog

oboooboobooooobogan

ooooooooobooooooogoao
ooooboobooboobobog
uooooooboobod obooao

Oo0oooooooogoooooano

Oo0ooooooogooooao

OO0 oooooo4gogooooog

OO0 oooooogogooooog

OO0 oDooDoogog4gooooaog

Oo0ooooooooooooa.o
Oo0oooooogogooooano
Oo0ooooooogoooooo
Oo0ooooooogooooog
OO0 oooooogoggooooog
OO0 Do oDoogog4Qgooooog

Oo0oooooooooooa.o

Oo0ooooooogoooooao
Oo0ooooooogooooono
OO0 oooooogogooooog
OO0 oooooogog4Qgooooog

OO0 0o oDoogog4gQgooooaog

10

20

30

40

50



e R e [ [ A [

9 JP 2004-533985 A 2004.11.11

oooooooobooboooooooooobobobooooooooooboDboood
goboooooboboobooboooboobooobooboobooobooboooban
oooooono ooao O Oboocooo Oboooo booooo oo
oo oogogboboobao ooooboobooboob bDooboooboonob
uoooob boooboao uoboooboobooboboobooboobooobad
O OoObooooogoao oooooooobo ooooooboooo 0o o o
oo ooobooobo O gboboobooboboobooboob boao
goodogb odaao ubodg oboboobooboobooab

OoOoo0oo0odgao

O 0Oo0ooogoao
O0Ooo0oo0oo0oao

O

Oooooooo0oooooogogoooao
OOo0ooDoooooooooogogogoooao

OO0 ooDooogoQgogoooao
OooooooooOooOooOoao
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
Oooooooogogg
Ooooooogogg
OoooooooogooOodg
OoooooooogooQgodg
OooooooogoQgog
OooooooogoQgog
OooooooogoQgog
OO0 ooooogogg

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
OooOoo0oooOgoOoao
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogQgoao
Ooooooggogao
OooooooOgoOoao
OooooooQgoao
OoooooogoQgoao
OooooogogQgoao
Ooooooggogoao
OO0 ooooggogao

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
O Ooooo
O Ooooo
O Ooooo
O O o0goo

oooooobooOoooooooooobooboooooao
gboooboobooboobooboboogoxgoooobo
ugbooboooouobooboboobooooboobooboooboooboadnn
oooooooboobooooooooooooboboxoooooooobooooogodo

OO0 oDooDooo4o0oooooggooao
OO0 Do oDoogog4oooDoooggooao
Oooooooooooooooogogogooao

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao

O
a
O
g
a
O
a

Oo0o0oooooo0oooooo 00 ooDoooo oD oooDoDooo0oooDoDoDooogogooooao

Ooooooooooooooogoooog

ooooboooboobooboboobdo obooboobobooboobooobao
oooooooboooooxOoooooooboooooooooooobooboooboooooao
gooobooboboobob0 oDobobouobxOobOobooboobooboobao
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
ooooooboooooooooooobooooooooooboooo

googao

gbouoboobodobad
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb

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 [

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

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

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

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

OoooooooQgoooao

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

OooooooQogoooao

Ooooooogogogogoooao

OoooooogQgoooao

OoooooooogooogaDo

OoooooooogooooOoao

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

Oooooooogooooao

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

OoooooogooQogoooao

OoooooogogQgoooao

OoooooogQgoooao

Ooooooooooogo

OooooooogooooOoao

OoooooooQooooao

(10)

OoooooogooQgoooao

Oooooooogogogogoao
OO0 ooooooggogaog
OooooooooogooOoao
Oooooooooogoogoao
OoooooooogoQgoao
Oooooooooogoao
Oooooooogoogogoao
OO0 oooooogogogaog
OooooooooOooOoao
Ooooooooogogoao
Ooooooooogogogoao
Ooooooo®©wgoao
Oooooooogogogogoao
OO0 oooooogogogaog
Oooooooooogoogoao
Oooooooooogoao

O

O
O
O
O
O
O
O

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

2004-533985

O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOgooo
O 0Ooogoog
O O0Oogogaog
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooogooo

O
O
O
O
O
O

O
O
O
O
O
O

O

O
O

2004.11.11

O Ooogoo
O O0Oogogog

O Ooooo
O 0OoOooo

O
O
O
O
O

Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod

goano
ooogao
gooao
gooad

goodaao
oogao
oooad

10

20

30

40



e R e [ [ A [

OooooooogoQgdg
OoooooogoQgg
Ooooooogogg
OO0 ooooogogdg
OoooooooQgodg
Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Oooooooodg
Oooooood
OOoooooogod

Oo0o0oooooo0oooooo 00 ooDoooo oD oooDoDooo0oooDoDoDooogogooooao
OOo0oooooo0oooooo oo ooooo oo oooDoDoooo oo oDoDoo4gogooooao
OO0o0oOoooo4o0ooooooo oo ooDoUoo oo oooDoDooUoUoooDoDooogogooooao
e e e e s e e e s e Y Y

Ooooooooo0 o0 oo ooo o0 oo oDoooo0o oo oDoooo0 oo ooooQgogoao

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

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

Ooooooog O0Ooo0oo0ooao

O0Ooo0oo0ooao

O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao

Ooooooog OOoo0oooo

OOoo0oooo

O oo oooog OOoo0oooo

OOoo0oooo

O Oo0oooooog O0Oo0oooao

O0Oo0oooao

|

Oooo0ogoooogo OoOoo0oo0odao

OoOoo0oo0odao

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

Ooooooooo O0Ooo0oo0oo0oao

O0Ooo0oo0oo0oao

Ooooooooog O0Ooo0oooao

O0Ooo0oooao

Ooooooog O0Ooo0oooo

O0Ooo0oooo

O oo oooog O0Ooo0oooao

O0Ooo0oooao

O O0ooooog O 0Oo0oooao

O 0Oo0oooao

|

Oooo0ooogo OoOoo0oo0odgano

OoOoo0oo0odgano

OOo0o0oooogod
Oooooooodg

Ooooooooo O0Ooo0oo0oo0oao

O0Ooo0oo0oo0oao

Ooooooog O0Ooo0oooao

O0Ooo0oooao

OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Ooood
OooOoo0oood
Oo0o0oood
OoOoooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0Ooood
OooOoo0oood
Ooo0oo0oood
Oo0o0ooood
OoOoo0oooogod
O Ooooooogod
OoOooooood
Oooooooodg
Oooooooodg
OooOoooooodg
Ooooooogod
O Oo0Dooooogod

O

(

Ooooooog O0Ooo0oooo

O0Ooo0oooo

11) JP 2004-533985

O
O
O
O
O
O

OOoo0oooao
O 0Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0OoOooogoaog
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0Oooao

OOoooooog
O Oo0ogooooog
OoOooOoooooo
Oooooooo
Ooooooog
Ooooooog
OoOoooooog
O 0O0ogooooog
OoooOoooooo
Oooooooo
Ooooooog
Oooooooog
O0Ooo0ooood
O0Ooo0ooood
O0Oo0Oo0oood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood

OOoo0oooao
O 0Oo0oooao
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

gbooboooboooboooan

O 0Oo0oo0oo0oao

2004.11.

O0Ooo0oo0ooao

O0Ooo0oooo

O0Ooo0oooo

O Ooogooo
[ Y

11

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 [ |

Ny ) ) A e A B
OooooooOhoooOhoo oOhoo oOoo O oooOoooOoooOoooOooooooOoooan

Oo0oooooooooooooogodg
Oo0oooooooooooooogodg
Oo0ooooooooooooogd
Oo0oooDooogooooooogd
OO0 oDooDooogggoooooogod
Oo0oooooooooooood
Ooooooooooooooogodg
Oo0oooooooooooooogodg
Oo0oooooooooooooogdg
Oo0oooDooogogoooooogd
OO0 oDooDooogoggogoooooogod
Oo0ooooooooooooogodg
Oo0oooooooooooooogodg
Oo0ooooooooooooogdg
Oo0ooooooooooooogdg
OO0 oooDooogooooooogd
Oo0ooooooooooooood
Ooooooooooooooogodg
Oo0ooooooooooooogodg
Oo0ooooooooooooogdg
Oo0oooDoooooooooogd
OO0 oooDooogogooooooogd
Oo0ooooooooooooood
Ooooooooooooooogodg
Oo0ooooooooooooogodg
Oo0oooooooooooooogodg
Oo0oooDoooooooooogd
OO0 oooDoooggogoooooogd
Oo0ooooooooooooood
Ooooooooooooooogodg
Oo0ooooooooooooogodg
Oo0oooooooooooooogdg
Oo0oooDoooooooooogd
OO0 oDooDoooggogoooooogd

OoooDoooogogood
OooobOoobobooOooOoadd

(12) JP 2004-533985 A 2004.11.11

ooooooobooooooouoooooboboooooooooobDboooo
oooooooobooboooooooooobbooooooooobDoboDOoODoo
ooooooooooooooooooboboooooooooobobooobond
Ood

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

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao
OOoo0oooao
OoOoo0oooao
OoOoo0oooao
O0Oo0oooo

O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
OO oOgoo
O Ooo0ooOoo
O Ooooo
O OooOooo
O Ooooo
O OoOooo
O O0Oo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O O0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo

O O oo

O O0ooo

O O0ooo

O 0Oooo
O OooOooo
O Ooooo
O OooOgooo

uon

O0Ooo0oo0ooao

ooooooboooooooooao

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

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

10

20

30

40

50



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

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao

oo ooooooQodg

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

OooooooQgoao
OooooogoQgoao

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

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

oo ooooooQgodg

OO0 oooooogdg

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

OOooooogdg

Oooo0oogoood

O

OOoo0oooOod

Ooo0oooQgodg

Ooooooogdg

Ooooooogdg

OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao
OOoo0oooao
OoOoo0oooao
OoOoo0oooao
O0Oo0oooo

OOooooogdg

OoOooogoood

O

OOoo0oooOod

Ooo0ooooQgodg

(13)

Oooooogdg

Ooooooogdg

OOooooogdg

OOoo0oooood

OOoo0oooOodg

OooooooQgodg

Oooooogdg

Ooooooogdg

Oooooogdg

OO0O0Oo0oooogod
O0Ooo0Oo0oood
OoO0oo0o0oood
OoOoo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0Oo0ooogod
OO0Ooo0Oo0oood
OoO0Ooo0o0oood
Oo0oo0oood
OOoo0ooood
OOoOo0ooood
O0O0Oo0oooogod

2004-533985

OoOoo0ooooodg
OOoo0oooOgodg
Ooooooogdg
Ooooooogdg
Ooooooogdg
OOooooogdg

O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0Oooao

OOoo0oooOod

O 0Oo0oo0oo0oao

2004.11.

OoOoo0ooooOodg
OoooooQgdg
Ooooooogdg
OoOooooogdg

O0Ooo0oo0ooao
O0Ooo0oooo
O0Ooo0oooo
O0Ooo0oooo

11

OOooooogdg

O 0Oo0Oooaog

10

20

30

40

50



e R e [ [ A [

Oo0oooooooo0ooDoDoooo0 oo oooogogogoao
Oo0oooooooooDooooooooDoDooogogooao

Oo0oooooooo0ooDooooooooooogdg
Oo0oooooo4o0ooDooooooooooogdg
Oo0ooooooo0ooDoooogogooooooogdg
OO0 o0ooDooogogddoooDooogogUooooooogd
Ooooooooooooooooooooood

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
OOooooogd

DO o0oOoOoQgoooo

Oo0oooDooo4ogooooooggg
OO0 oDooDooo4goooooggg
Oo0oooooooooooooogQgog

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

DO 0O4QgQgoOoooo
Lo [ R Y O I

Oooo0ooooQodg

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
O Ooooo
O Ooooo
O Ooooo

OooooooooQgodg

OoooooQgdg

OooooogoQgdg

gboogogbdaoan

Oooooogogdg

ooogao
ooogao

O

Ooooooog

OooOoooooQgdg

Ooooooog

Ooo0oooogdg

O oo oooog

OoOoo0ooogdg

O Oo0oooooog

Oooooogoood

Oooo0oooOodg

OoOooooood
Oooooooogodg
Oooooooogd

OO0 oooooogogodg

OooooooQgdg

O
O
O

OoooooQgdg

O
O
O
O

OoooO0ogoood

Oooo0ogoooogo

OoOoo0ooooOod

Ooooooooo

Oooo0ooooQgodg

Ooooooooog

Ooooooogdg
Ooo0oooogdg

Ooooooog

OooooogoQgdg

O oo oooog

Oooooogogdg

O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao

O
O

OoOoo0ooogdg
O 0Ooo
O 0Ooo
O 0Oooo
O 0Oooo
O O o

O O0ooooog

(14)

OO0 oooogoogdg
OooooooOodg
OoooooQgdg
OoooooQgdg
OooooogogoQgdg
Oooooogogdg
OooOoo0ooooOodg

O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooaog
O0Oo0oo0ooao
Oooooooogod
Oooooooogd
Ooooooogd

ogoao
goaoaao
gooao
ogoodg

uo
oogdad
goano

goooood
goooaoood

ooooboobobobobooboobooboo

O

O 0Oooo
O 0Ooo

OO0OoO0o0oood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0ooood
O0Oo0ooood
OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0oooodg
O0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Ooo0ooood
O0Oo0Oo0oood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood

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

Oooo0oooOodg

OooooooQgdg

OooooogooQgdg

oagaod

Oooooogogogdg

O OooOooo

gooad

ooogao
oooao
ooooooobobOoOoooooooobobDboooo

[m]

O O O
O O o

[m]

O 0Oooo

O Oooo
O OO
O 0O O

Oooooogogdg

g
t

0

2004-533985

I [ |

g
g

[}

OooooooQgodg

g
g

O 0o oo
O 0o oo

OooooooQgdg

O Ooooo

O Oooo

g
a

Oooooogoogdg

OO0 ooooooogog
OO0 oooooogoogdg
OO0 oooooogogg
Oooooooood
Ooooooooodg
OooooooogooQgodg

g
a

O

O O o
O OO

Oooooogogdg

O

Oooooogogdg

O

OooOoo0ooooOodg

O

ugoad

O

OO oo

O 0O oo

O

2004.11.

OooooooQgodg

g
a

OooooooQgdg

g
a

OooooooQgdg

OooooogogQgoao
OOo0ooogoooOogao

g
a

o o o

O
O

O
O
O

Oooooogoogdg

g
u

O

Oooooogogdg O O ogo

O O0Oo0ooooao

g
t

O

oodd

B
O

O

0

10

20

30

40

50



Ooooooooo0oooooo o ooDoooogoogogoo
Ooooooooo0ooooooo0oooooogogogoo
OOooooooooooooo4o0oooooogogogoao
OOo0oooooo0oooooo4ogooooooogogoao
OO0 o0ooDooo4ddoooooUog4dooooogogogao

OOo0oooooooooooooooooooodg

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Oooooooodg
Oooooood
OOoooooogod
Oo0Dooooogod
Oooooooodg
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OoOooOooOooood
Oooooood
Ooooooood
Oooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Oooooooodg
OoOoooooogod
OO0 ooooogod

Ooooooog

Ooooooog

O oo oooog

O Oo0oooooog

Oooo0ogoooogo

Ooooooooo

Ooooooooog

Ooooooog

O oo oooog

O O0ooooog

Oooo0ooogo

Ooooooooo

Ooooooog

(15)

Ooooooog

OOoooooog

O Oo0ogooooog

OoOooOoooooo

Oooooooo

Ooooooog

Ooooooog

OoOoooooog

O 0O0ogooooog

2004-533985

O0Ooo0Oo0oo0ood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Ooo0ooood
O0Oo0Oo0oood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood

2004.11.

11

10

20



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

OOoo0oood
OoOoo0oood
OoOoo0ooood
OO0Oo0oooogod
OO0Oo0Oo0ooogod
OO0Ooo0oo0oood
Oo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0o0Oo0oooogod
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao

O

OJ

(16) JP 2004-533985 A 2004.11.11

Huang et al, US Patent No: 5,418,147.

Tsang et al, FASEB J. (supp), 6:R21922, 1992.

Scallon et al, Science, 252:446-448, 1991.

Hoener et al, Eur. J. Biochem., 206:747-757, 1992.

Heller et &l, Eur. J. Biochem., 224:823~833, 1994.

Rademacher et al, Brazilian J. Med. Biol. Res., 27:327-

341, 1994.

Lin et al, J. Cell Biol., 115:220a, 1991.

Thompson et al, Nucleic Acid Research, 22:4673-4680,

1994, with algorithm from Higgins et al, CABIQS,
8(2):189-191, 1992.

Caro et al, Biochem. Molec. Med,, 61:214-228, 1997.

O'Brien et al, Circulation, 99: 28B76-2882, 1999.

Merrill et al, Arthritis & Rheumatism, 38:1655-1658,

1955.

Borba et al, Arthritis & Rheumatism, 43: 1033-1040,

O
O

|
]

gooooobooboooogoooao
ooooooooboboboood
oooooooboboooood

ooooooooboooood
gooooooboooooooooao

2000.

ooooooao

O

0

gboooooooad

ooooooao

gbooobooood

ooooooao

10

20

30

40



(17) JP 2004-533985 A 2004.11.11

B cDNAZ m— ALk hAFMRERFIPCT/GB99/043997 H AR Lz ¥ v 32 B
1B :Roche f 3 7 VTR A D AR LIe ¥ 37 B
TFB :Roche$§5F b MNFBEN N OAER LY V730 H

goooao

VLMNGTLKQVLLVGAPTYDDVSKVAFLTVTLEQGGATRMYALISDAQPLLLSTFSGDRRF
VIVNGTRTQVLLVGAPTQDVVSKS - FLTMTLEQGGS TRMYELTPDSQPSLLSTFSGNRRF
VLMNGTLTQVLLVGAPTRDDVSKMAFLTMTLEQGGATRMYALTSDLQPPLLSTFSGDRRF

SRFGGVLHLSDLDDDGLDEITIMAAPLRIADVTSGLIGGEDGRVYVYNGKETTLGDMIGKC
4 SRFGGVLHLSDLDNDGLDEIIVAAPLRI TDATAGLMGEEDGRVYVFNGKQITVGDVIGKC

MLG - SLCHRGSPCGLS THI EFL JLLEHQDA
MEAFREWSGLIMLLG- FLOPRSSFOGTSTHI DS TNYKBLILRHD SRFGGVLHLSDLDDDGVDEI IVAAPLRIADVISGLIGGEDGRVYVYNGKETTLGDMTGKC
MSAFRLWPGLLMIVMASLCHRGSSCGLSTHI! ELLLEHQDA
KSWITPCPEEKAQYVLISPEASSRFGSSLITVRSKAKNQUVIAAGRSSLGARLSGALHVY
YQAGIVFPDCFYPSICKGGKFHDV: IRENY LVAFI KSWVTPCPEEKAQYVLISPEAGSRFGSSVITVRSKEKNOVI IAAGRSSLGARLSGVLHIY
P PRI IREN LVAFL KSWMTPCPEEKAQYVLISPEASSRFGSSLITVRSKAKNQVVIAAGRS SLGARLSGALHVY
YQAGTVFPDCFYPSL FLNASVHYI JTEKLVAFL
SLGSD
FGIT 1 :legm A on
I r DY FRFNYLS
FC TEC 1 Q a SLGSD
RRWYVPVKDLLGIYEKLYGRKVITENVIVDCSH. T
RHWY RELYGRIVITKKAIVDCSYI ATSKLYPT

RRWYVPVKDLLGIYEKLYGREVITENVIVDCSHI( YPSYSTKSPFL

VEQFQEY IYHL FIAC
VEQFQEYFLGGL] IYHLTS TMLKNGTSNCNLPENP - - - LE L TCX HG F . 1
veerams 4 Part 2 of 2
g. art 2 o
DSMSFIYKALERNIRTMEIG
TENIGKHL JFLSFMYKSLERSIREMFIG
IDRNT DSMSFIY
asgL A JDeEHEDT IHIGRV
580 YYLSFPYTRL THVGRV
GSQLSQKHISSPLASYFLSFPYARL THIGR
YLIYGNDLGLPPVDLDLDKEAHRILEGFQ
YLIYGNDLG- PRIDLDLDKEAHGILEGFQ)
YLIYGNELGLPPVDLDLDKEAHGILEGFQ)
EQLTYKGAVYVYFGSKQ ITISCODY NTLL VIESP
EKLTYTGAVYVY. CQDTYCNLGHTLLAAL VIGSP
EQUIYKGAVYVYFY ITISCODTYCNLGWTLLART LVIGSP
v LHGVTVDNRTLL
FAFGGGKQKGIVAAF TLL
FAPGK VARF TVDNRTLL
TRDEK! GYFPPRGQSWFTT! KLGTSL
LAGSPTHKDTSSC FPPICQSWE
LHI T GTSLS:

F ig. 1 (part 1 of 2)

oooag

5

8o
.
2228 a & ™~
8
DQ%QS‘; C’§
h oS &S o @Hwb g&;
g
=
$R 4GS B N
S o Y R - | )
2 PG o
] -
5K 5
w N 1
-
=
<
z @l-oo—@—o—-oco oI
=l
H
E &
& o] #
e ® 8|2
3 o of—eape—d =i
i ol )
= S ow
w PN
-4
&
a g
o e > A
-
A
o
T T T T T T T
w & © 2 2
- 2 - o o

-1 G S @A & fin 4 ) ~UEW



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

oooooooooooano

(18)

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

(19) World Intellectual Property Or
International Bureau

(43) International Publication Date

10 January 2002 (10.01.2002) PCT

L e |

(10) International Publication Number

WO 02/02756 A2

(51) International Patent Classification”: CI12N 9/00

(21) International Application Number: PCT/GB01/02803
(22) International Filing Date: 25 June 2001 (25.06.2001)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
0015986.3 29 June 2000 (29.06.2000) GB

(71) Applicant (for all designated States except US): UNI-
VERSITY COLLEGE LONDON [GB/GB], Gower
Street, London, Greater London WCLE 6BT (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SCHOFIELD, Ju-
lian [GB/GB); 59 Moorgreen House, Wynyatt Street, Lon-
don, Greater London EC1V 7JA (GB). RADEMACHER,
Thomas, William [US/GB]; Foxcombe, The Ridgeway,
Boars Hill, Oxford, Oxfordshire OX1 5EY (GB).

(74) Agents: KIDDLE, Simon, J, et al.; Mewburn Ellis, York
House, 23 Kingsway, London, Greater London WC2B 6HP
(GB).

{81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, 1S, IR, KE, KG, KR, KR, KZ,L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PL, PT, RO, RU, 8D, SE, SG, SI, SK,
SL, T1, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA,
AR

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

Published:
—  without international search report and 1o be republished
upon receipt of that report

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

«
<
o
v

I~ (54) Title: GLYCOSYLPHOSPHATIDYLINOSITOL SPECIFIC PHOSPHOLIPASE D PROTEINS FOR THE TREATMENT OR
g DIAGNOSIS OF ATHEROSCLEROSIS
=
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© or deliver GPI-PLD, such as patients deficient in apolipoprotein-s.1, or those patients with autoantibodies to either GPI-PLD or
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Glycosylphosphatidylinositol Specific Phospholipase D

Proteins for the Treatment or Diagnosis of

Atherosclerosis

Field of the Invention

The present invention relates to the use of
glycosylphosphatidylinositol specific'phospholipase D
(GPI-PLD) proteins, and in particular the use of GPI-PLD
for the treatment or diagnosis of conditions

characterised by an atherosclerotic process.

Background of the Invention

Studies have shown that a number of cell surface proteins
are attached to the cell membrane by covalent linkage to
a glycosylphosphatidylinositol (GPI) anchor. It has been
shown that the enzyme GPI-PLD cleaves the phosphodiester
bond linking glycosylphosphatidylinositol to phosphatidic

acid, thereby releasing anchored proteins.

GPI-~-PLD proteins are abundant in bovine and human serum.
It is thought that they are primarily synthesised by the
Langerhans cells of the pancreas and mast cells and
released into the circulation and transported to target
tissue in a complex with apolipoprotein-aAl (AﬁoAl)
(Hoener et al 1893). The GPI-PLD enzyme is capable of
hydrolysing glycosylphosphatidylinositol, by which a
number of cell surface proteins are attached to cell
membranes.  GPI-PLD cleaves a phosphodiester bond, to
liberate phosphatidic acid, in contrast to phospholipase

C activity, which generates diacyl glycerol.

A further proposed function of GPI-PLD is to produce
inositolphosphoglycans by cleavage of “free” GPIs in the

plasma membrane in response to a growth factor or hormone

1
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binding to its receptor (Rademacher et al, 1994). This
role for GPI-PLD has been demonstrated in basophils where
IgE-dependent activation of these cells results in
release of their granule contents, which include
substances such as histamine, a mediator of the
inflammatory response. In the presence of antigen,
histamine is released; this release can be mimicked by
addition of IPGs and is blocked by addition of anti-GPI~
PLD antibodies (Lin et al, 1991).

US Patent No: 5,418,147 (Huang et al) describes the
purification of GPI-PLD from bovine liver, and the
subsequent cloning of three GPI-PLD enzymes from bovine
liver, human liver and human pancreas cDNA libraries.
This patent reports the full length ¢DNA and amino acid
sequences of the GPI-PLDs from human and bovine liver,
and the partial ¢DNA and amino acid segquences of the
human pancreatic form of the enzyme. Subsequently, the
full length sequence of the pancreatic form of GPI-PLD
was reported in Tsang et al (1992), and this enzyme has
been found in cDNA libraries from breast, eye, spleen and
tonsil. The three forms of the enzymes are highly
homologous with the predicted mature protein sequences of
bovine liver GPI~PLD sharing 82% sequence identity with
the human liver enzyme and 81% sequence identity with the
human pancreatic enzyme. The amino acid sequences of
human liver and pancreatic forms of GPI-PLD were
deposited at GenBank under accession numbers L11701 and
L11702 and consist of 841 and 840 amino acids
respectively. The human liver and pancreatic forms of
GPI-PLD share %4.6% sequence identity. The structure of
GPI-PLDs is further discussed in Scallon et al, 1991.
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However, despite the cloning of GPI-PLD enzymes and
investigation as to their biochemical properties, many of
the roles of the enzyme in vivo or any possible medical

use remain unknown.

O'Brien et al (1999) relates to the expression of GPI-PLD
by macrophages and suggests that increased expression of
GPI-PLD participates in causing inflammation and

pafhogenesis in atherosclerosis.

Summary of the Invention

Broadly, the present invention relates to the use of GPI-
PLD for the prevention and treatment of conditions
characterised by atherosclerosis. In some embodiments,
this process may be caused by a failure to produce GPI-
PLD, for example type 1 diabetes, or deliver GPI-PLD,
such as patients deficient in apolipoprotein-al, or those
patients with autoantibodies to either GPI-PLD or Apo-Al.
In other embodiments, the atherosclerotic process may
result from a loss in GPI-PLD activity, e.g. where there
is a genetic modification of GPI-PLD either affecting its
activity or delivery to a target tissue, thergby leading
to the atherosclerotic process. Thus, in contrast to
O'Brien et al (1899), the present invention proposes
treating conditions characterised by atherosclerosis by

administering GPI-PLD.

Examples of conditions characterised by atherosclerosis
include type 1 diabetes, conditions characterised by
BpoAl deficiency, cardiovascular disorders such as
coronary artery disease (CAD), systemic lupus

erythematosis (SLE) and Sjogren'‘s syndrome.
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Accordingly, in a first aspect the present invention
provides the use of GPI-PLD for the preparation of a
medicament for the treatment of conditions characterised

by atherosclerosis.

In a further aspect, the present invention provides the
use of a nucleic acid molecule encoding GPI-PLD for the
preparation of a medicament for the treatment of

cofiditions characterised by atherosclerosis.

In a further aspect, the present invention provides the
use of a host cell capable of expressing and secreting
GPI-PLD in the preparation of a medicament for the

treatment of conditions characterised by atherosclerosis.

In one embodiment, the host cell is encapsulated, e.g. in
a biocompatible polymer, so that the GPI-PLD produced by
the host cell can be secreted into the patient, while
preventing rejection of the host cell by the immune
system of the patient. Methods for encapsulating cells
in biocompatible polymers are described in WO93/16687 and
WC096/31199.

In a yet further aspect, the present invention provides a
kit comprising a composition including GPI-PLD for the
treatment of conditions characterised by atherosclerosis.
The composition comprising GPI-PLD may be administered
alone, or in conjunction with other medicaments for the
treatment of atherosclerosis, for either simultaneous or

sequential administration.

In a further aspect, the present invention provides a
method of diagnosing a patient who has or at risk of
4
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developing & condition characterised by atherosclerosis,
the method comprising determining the amount of GPI-PLD
and/or GPI-PLD activity in a sample obtained from the
patient.

In one embodiment, the present invention provides a
method of diagnosing a patient who has or at risk of
developing a condition characterised by atherosclerosis,
the method comprising the steps of:

(a) contacting a sample obtained from the patient
with a solid support having immobilised thereon a binding
agent having binding sites specific for GPI-PLD;

(b) determining the amount of GPI-PLD or the
activity of GPI-PLD which binds to the binding agent.

The method may involve the additional step of:

(c) correlating the value obtained in step (k) with
measurements obtained from control subjects to determine
whether the patient has or is at risk of developing the

condition.

These and other aspects of the present invention are
described in more detail below. By way of example,
embodiments of the present invention will be described

with reference to the accompanying figures.

Brief Description of the Figures

Figure 1 shows an alignment of the deduced amino acid
sequences of human liver GPI-PLD disclosed in
PCT/GB99/04399 the bovine and human liver GPI-PLD
sequences disclosed in US Patent No: 5,418,147 (Huang et
al).

JP 2004-533985 A 2004.11.11
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Figure 2 shows GPI-PLD plasma levels observed in samples
from patients with autoimmmune disorders, as compared to
control groups (normal patients and patients with

rheumatoid arthritis).

Detailed Description

GPI-PLD Proteins

The term "GPI-PLD biological activity” is herein defined
as™the enzymatic activity of GPI-PLD in liberating
phosphatidic acid from a glycosylphosphatidylinositol by
cleavage of a phosphodiester bond, e.g. releasing a GPI-
anchored protein. As noted in Heller et al (19%4), this
activity has been localised to the N-terminal 39 kD '
portion of full length GPI-PLD.

The medical uses of GPI-PLD described herein can employ
the GPI-PLD variants disclosed by Huang et al, and in
PCT/GB939/04399. The skilled person can use the
techniques described herein and others well known in the
art to produce large amounts of these proteins, or
fragments, active portions, variants and alleles thereof,

for use as pharmaceuticals.

GPI~PLD proteins which are amino acid sequence variants
or alleles of these prior art sequences can also be used
in the present invention. A polypeptide which is a
variant or allele may have an amino acid sequence which
differs from that given by one or more of addition,
substitution, deletion and insertion of one or more amino
acids. In some embodiments, the polypeptides have GPI~-
PLD enzymatic function as defined above. In other
embodiments, the GPI-PLDs are enzymatically inactive,
e.g. not having the activity of releasing IPGs, and can
6
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compete with the abnormal or dysregulated GPI-PLD to down
regulate the abnormal GPI-PLD activity potentially

leading to atherosclerosis.

A GPI-PLD protein which is an amino acid seguence variant
or allele of an amino acid sequence shown in Figure 1 may
comprise an amino acid sequence which shares greater than
about 70%, greater than about 80%, greater than about
90%, greater than about 95%, greater than about 97%,
greater than about 98% or greater than about 929% sequence
identity with an amino acid sequence shown in Figure 1.
Sequence comparison and identity calculations may be
carried out using the Cluster program (Thompson et al,
1994), using the following parameters (Pairwise Alignment
Parameters: Weight Matrix: pam series; Gap Open Penalty:
10.00; Gap Extension Penalty: 0.10). Alternatively, the
GCG program could be used which is available from
Genetics Computer Group, Oxford Molecular Group, Madison,
Wisconsin, USA, Version 9.1. Particular amino acid
sequence variants may differ from those shown in Figure 1
by insertion, aﬁdition, substitution or deletion of 1
amino acid, 2, 3, 4, 5-10, 10-20 20-30, 30—50( 50-~100,

100-150, or more than 150 amino acids.

In one embodiment, the variant GPI-PLD polypeptides of
the present invention differ in amino acid sequence as
compared to human GPI-PLD at the phosphorylation site
from amino acids 689 to 692 of the mature sequence, i.e.
within the amino acid motif RRFS. The term “variant GPI-
PLD polypeptide” is intended, inter alia, to include
polypeptides which are modified within this region by
deletion, substitution and/or insertion of one or more
amino acids. These sequence differences may be the

7
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result of varying the GPI-PLD amino acid sequence of a
parent GPI-PLD polypeptide, either a wild type GPI-PLD
polypeptide or a GPI-PLD polypeptide comprising one or
more other modifications, e.g. by manipulation of the
nucleic acid encoding the polypeptide, by altering the
polypeptide itself or by the de novo synthesis of the
variant protein. In preferred embodiments, the GPI-PLD
retains, at least in part, one of its bioclogical
acPivities, e.g. by including a functional N-terminal

domain.

A deletion may take the form of the deletion of one, two,
three or all four amino acids within this region. In
some embodiments, the deletion may be part of a larger
deletion encompassing a greater part of the GPI-PLD
molecule. In a preferred embodiment, the variant GPI-PLD
polypeptides have an amino acid seguence which differs
from the amino acid sequence of human wild type GPI-PLD

by the deletion comprising residues 689 to 692 inclusive.

An insertion may take the form of 1, 2, 3, 4 or 5 or more
additional amino acids inserted between amino acids

within the RRFS motif to disrupt it.

A substitution may take the form of the substitution of
one, two, three or all of the four amino acids within the
region corresponding to amino acids 689 to 692 of wild
type human GPI-PLD. The substitutions within this region
may be part of a more extensive series of substitutions
encompassing other parts of the GPI-PLD polypeptide. 1In
particular, mutant forms of GPI-PLD which may have
practical use differ from the wild type sequence. Some
of these mutants are used in the experiments described

8



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

27)

WO 02/02756 PCT/GB01/02803

10

15

20

25

30

below.

These sequence differences may be the result of varying
the GPI-PLD amino acid sequence of a parent GPI~PLD
polypeptide, either a wild type GPI-PLD polypeptide or a
GPI-PLD polypeptide comprising one or more other
modifications, e.g. by manipulation of the nucleic acid
encoding the polypeptide, by altering the polypeptide
itwelf or by the de novo synthesis of the variant
protein. In preferred embodiments, the GPI-PLD retains,
at least in part, one of its biological activities, e.qg.

by the presence of a functional N-terminal domain.

It is preferred that GPI-PLD variants for use in the
present invention retain the enzymatic activity of GPI-
PLD in liberating phosphatidic acid from a
glycosylphosphatidylinositol by cleavage of a
phosphodiester bond.

In other embodiments, the GPI-PLD may be a non-
enzymatically active variant that may be used to treat
athefosclerosis where the over activity of abnormal or
dysregulated GPI-PLD is a causative factor of this
condition. In this case, the non-enzymatically active
variants can compete with or displace the abnormal or
dysregulated GPI-PLD, e.g. from its Apo—Al carrier,
thereby having the effect of down regulating the GPI-PLD
activity. The design and synthesis of such competitive
antagonists can be readily carried out using the
information about the GFI-PLD provided in this

application.

The present invention also includes the use of active
9
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portions and fragments of the GPI-PLD proteins for the
preparation of a medicament for the prevention or

treatment of conditions characterised by atherosclerosis.

An *active portion” of GPI-PLD protein is a polypeptide
which is less than said full length GPI-PLD protein, but
which retains at least its essential enzymatic activity,
e.g. the enzyme activity mentioned above known to be
located in the N-terminal 39kD portion of the enzyme.
For instance, portions of GPI-PLD protein can act as
sequestrators or competitive antagonists by interacting
with other proteins. Typically, active portions comprise
at least about 300 amino acids of GPI-PLD, more
preferably at least 500 amino acids, and still more
preervably at least 700 amino acids, with, for example,
the amino acids being selected from one or more motifs

from a sequence shown in Figure 1.

A “fragment” of the GPI-PLD protein means a stretch of
amino acid residues of at least about 5 to 7 contiguous
amino acids, often at least about 7 to 9 contiguous amino
acids, typically at least about 9 to 13 contiguous amino
acids, more preferably at least about 20 to 36 or more
contiguous amino acids, more preferably greater than 40
amino acids, more preferably greater than 100 amino

acids.

A polypeptide for use in the preparation of a medicament
for the prevention or treatment of atherosclerotic
conditions according to the present invention may be
isolated and/or purified (e.g. using an antibody) for
instance after production by expression from encoding
nucleic acid (for which see below). Polypeptides

10
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according to the present invention may also be generated

wholly or partly by chemical synthesis.

The GPI-PLD polypeptides can also be linked to a coupling
partner, e.g. an effector molecule, a label, a drug, a
toxin and/or a carrier or transport molecule. Techniques
for coupling the peptides of the invention to both
peptidyl and non-peptidyl coupling partners are well
koown in the art. 1In one embodiment, the carrier
molecule is a 16 aa peptide sequence derived from the
homeodomain of Antennapedia (e.g. as sold under the name
“Penetratin”), which can be coupled to a peptide via a
terminal Cys residue. The “Penetratin® molecule and its

properties are described in W091/18981.

GPI-PLD Nucleic Acid

“GPI-PLD nucleic acid” includes a nucleic acid molecule
which has a nucleotide sequence encoding a polypeptide
with GPI-PLD activity. Suitable full-length sequences of
human and bovine GPI-PLD enzymes have been provided, for
example, by Huang et al, Tsang et al (1992) and in
PCT/GB99/04399. These forms of GPI-PLD have been mapped
to human chromosome 6 and are contained in the 4
centimorgan region of D6S1660-D6S1558 at positions 95.85
and 99.71 (NCBI GeneMap'98). The gene starts in the
cytogenic region corresponding to 6p22.3 and extends into
6p21.3. This region also contains the IDDM1 and HLA loci
(although the HLA genes map to the adjacent D6S1558-
D651616 interval). The mouse GPI-PLD gene has alsoc been
mapped to chromosome 13, near the fim I locus, which is

found in humans on chromosome 6.

The GPI-PLD coding seqguence may be one of the published
11
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sequences referred to above, or a complementary nucleic
acid sequence, or it may be a mutant, variant, derivative
or allele of one of these sequences. The sequence may
differ from that shown by a change which is one or more
of addition, insertion, deletion and substitution of one
or more nucleotides of the sequence shown. Changes to a
nucleotide sequence may result in an amino acid change at
the protein level, or not, as determined by the genetic
code.

The encoded polypeptide may comprise an amino acid
sequence which differs by one or more amino acid residues
from one of the published GPI-PLD amino acid segquences.
Use of nucleic acid encoding a polypeptide which is an
amino acid sequence mutant, variant or allele of a known
GPI-PLD is further envisaged by the present invention.
Such polypeptides are discussed below. Nucleic acid
encoding such a polypeptide may show greater than about
70% identity, greater than about 80% identity, greater
than about 90% identity, greater than about 95% identity,
greater than about 98% identity, or greater than about
99% identity with a published coding sequence for a GPI-

PLD protein as described above.

The present invention alsc embraces use of fragments of
GPI-PLD nucleic acid sequences, the fragments preferably
being at least 12, 15, 30, 45, 60, 120 or 240 nucleotides
in length.

Generally, nucleic acid for use according to the present

invention is provided as an isolate, in isolated and/oxr

purified forxm, or free or substantially free of material

with which it is naturally associated, such as free or
12
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substantially free of nucleic acid flanking the gene in
the human genome, except possibly one or more regulatory
sequence (s) for expression. Nucleic acid may be wholly
or partially synthetic and may include genomic DNA, <DNA
or RNA. Where nucleic acid according to the invention
includes RNA, reference to the sequence shown should be
construed as reference to the RNA eguivalent, with U

substituted for T.

Nucleic acid sequences encoding all or part of the GPI-
PLD gene and/or its regulatory elements can be readily
prepared by the skilled person using the information and
references contained herein and techniques known in the
art. For example, see Sambrook et al, 1989, and Ausubel
et al, 1992. These technigues include (i) the use of the
polymerase chain reaction (PCR) to amplify samples of
such nucleic acid, e.g. from genomic sources, (ii)
chemical synthesis, or (iii) amplification in E. coli.
Modifications to the GPI-PLD sequences can be made, e.g.
using site directed mutagenesis, to provide expression of
modified GPI-PLD protein or to take account of coden
preference in the host cellé used to express the nucleic

acid.

In order to obtain expression of the GPI-PLD nucleic acid
sequences, the sequences can be incorporated in a vector
having control sequences operably linked to the GEI-PLD
nucleic acid to control its expression. The use of
expression systems has reached an advanced degree of
sophistication. The vectors may include other seguences
such as promoters or enhancers to drive the expression of
the inserted nucleic acid, nucleic acid sequences so that
the GPI-PLD protein is produced as a fusion and/or

13
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nucleic acid encoding secretion signals so that the
polypeptide produced in the host cell is secreted from
the cell. GPI-PLD protein can then be obtained by
transforming the vectors into host cells in which the
vector is functional, culturing the host ceils so that
the GPI-PLD protein is produced and recovering the GPI-
PLD protein from the host cells or the surrounding
medium. Prokaryotic and eukaryotic cells are used for
th¥s purpose in the art, including strains of E. coli,
yeast, and eukaryotic cells such as COS or CHO cells.
The choice of host cell can be used to control the
properties of the GPI-PLD protein expressed in those
cells, e.g. controlling where the polypeptide is
deposited in the host cells or affecting properties such

as its glycosylation and phosphorylation.

PCR technigues for the amplification of nucleic acid are
described in US Patent No:4,683,195. In general, such
techniques require that sequence information from the
ends of the target seguence is known to allow suitable
forward and reverse oligonucleotide primers to be
designed to be identical or similar to the polynucleotide
sequence that is the target for the amplificaﬁion. PCR
comprises steps of denaturation of template nucleic acid
(if double-stranded), annealing of primer to target, and
polymerisation. The nucleic acid probed or used as
template in the amplification reaction may be genomic
DNA, cDNA or RNA. PCR can be used to amplify specific
sequences from genomic DNA, specific RNA sequences and
cDNA transcribed from mRNA, bacteriophage or plasmid
sequences. The published GPI~PLD protein nucleic acid
sequences readily allow the skilled person to design PCR
primers. References for the general use of PCR

14

JP 2004-533985 A 2004.11.11



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

(33) JP 2004-533985 A 2004.11.11

WO 02/02756 PCT/GB01/02803

10

15

20

25

30

techniques include Mullis et al, Cold Spring Harbor Symp.
Quant. Biol., 51:263, 1987; Ehrlich (ed), PCR Technology,
Stockton Press, NY, 1989; Ehrlich et al, Science,
252:1643-1650, 1991; “PCR protocels; A Guide to Methods
and Applications”, RBds. Innis et al, Academic Press, New
York, 1990.

Nucleic acid for use according to the present invention
is™cbtainable using one or more oligonucleotide probes or
primers designed to hybridize with one or more fragments
of the nucleic acid sequence shown in the figures,
particularly fragments of relatively rare sequence, based
on codon usage or statistical analysis. A primer
designed to hybridize with a fragment of the nucleic acid
sequence shown in the above figures may be used in
conjunction with one or more oligonucleotides designed to
hybridize to a sequence in a clening vector within which
target nucleic acid has been cloned, or in so-called
“RACE" (rapid amplification of cDNA ends) in which cDNA's
in a library are ligated to an oligeonucleotide linker and
PCR is performed using a primer which hybridizes with a
GPI-PLD nucleic acid sequence shown in figures and a

primer which hybridizes to the oligonucleotide linker.

Such oligonucleotide probes or primers, as well as the
full-length seguence (and mutants, alleles, variants and
derivatives) are also useful in screening a test sample
containing nucleic acid for the presence of alleles,
mutants and variants of GPI-PLD protein, the probes
hybridizing with a target sequence from a sample obtained
from the individunal being tested. The conditions of the
hybridization can be controlled to minimise non-specific
binding, and preferably stringent to moderately stringent
15



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

(34)

WO 02/02756 PCT/GB01/02803

10

i5

20

25

30

hybridization conditions are preferred. The skilled
person is readily able to design such probes, label them
and devise suitable conditions for the hybridization
reactions, assisted by textbooks such as Sambrook et al
(1989) and Ausubel et al (1992).

Examples of “stringent conditions” are those which: (1)
employ low ionic strength and high temperature for
washing, for example 0.015 M sodium chloride/0.0015 M
sodium citrate/0.1% sodium dodecyl sulphate at 50°C; (2)
employ during hybridisation a denaturing agent, such as
formamide, for example, 50% (v/v) formamide with 0.1%
BSA/0.1% Ficoll/0.1% polyvinylpyrrolidone/50mM sodium
phosphate buffer at pH 6.5 with 750mM sodium chloride,
75md sodium citrate at 42°C; or (3) employ 50% formamide,
5 x SSC {0.75 M NaCl, 0.075 M sodium citrate), 50mM
sodium phosphate {pH 6.8), 0.1% sodium pyrophosphate, 5 x
Denhardt’s solution, sonicated salmon sperm DNA (50mg/ml),
0.1% SDS, and 10% dextran sulphate at 42°C, with washes
at 42°C in 0.2 x SSC and 50% formamide at 55°C, followed
by high stringency wash consisting of 0.1 x SSC
containing EDTA at 55°C. These hybridisation conditions
may be used in the context of defining nucleic acid
sequences which hybridize with GPI-PLD nucleic acid

sequences.

Uses of GPI-PLD Nucleic Acid

The GPI-PLD nucleic acid sequences can be used in the
preparation of cell lines capable of expressing GPI-PLD
and included in expression vectors or otherwise

formulated, e.g. for use in gene therapy techniques.

Thus, the present invention provides a cell line for
16

JP 2004-533985 A 2004.11.11



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

(35)

WO 02/02756 PCT/GB01/02803

10

15

20

25

30

transplantation into a patient, the cell line being
transformed with nucleic acid encoding GPI-PLD, and being
capable of expressing and secreting GPI-PLD. In one
embodiment, the cell lines are encapsulated, e.g. in a
biocompatible polymer, so that the GPI-PLD produced by
the cell line can be secreted into the patient, while
preventing rejection by the immune system of the host.
Methods for encapsulating cells in biocompatible polymers
ar€ described in WO093/16687 and W096/31199.

As a further alternative, the nucleic acid encoded the
GPI-PLD protein could be used in a method of gene
therapy, to treat a patient who is unable to synthesize
the active polypeptide or unable to synthesize it at the
normal level, thereby providing the effect provided by
wild-type GPI-PLD protein and suppressing the occurrence

of diabetes in the target cells.

Vectors such as viral vectors have been used in the prior
art to introduce genes into a wide variety of different
target cells. Typically, the vectors are exposed to the
target cells so that transfection can take place in a
sufficient proportion of the cells to provide‘a useful
therapeutic or prophylactic effect from the expression of
the desired polypeptide. The transfected nucleic acid
may be permenently incorporated into the genome of each
of the targeted tumour cells, providing long lasting
effect, or alternatively the treatment may have to be

repeated periocdically.

A variety of vectors, both viral vectors and plasmid

vectors, are known in the art, see US Patent No:

5,252,479 and WO93/07282. In particular, a number of
’ 17
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viruses have been used as gene transfer vectors,

including papovaviruses, such as SV40, vaccinia virus,
herpesviruses, including HSV and EBV, and retroviruses.
Many gene therapy protocols in the prior art have used

disabled murine retroviruses.

As an alternative to the use of viral vectors other known
methods of introducing nucleic acid into cells includes
el&ctroporation, calcium phosphate co-precipitation,
mechanical techniques such as microinjection, transfer
mediated by liposomes and direct DNA uptake and receptor-
mediated DNA transfer.

As mentioned above, the aim of gene therapy using nucleic
acid encoding the GPI-PLD protein, or an active portion
thereof, is to increase the amount of the expression
product of the nucleic acid in cells in which the level
of the wild~type GPI~PLD protein is absent or present
only at reduced levels. Target cells for gene therapy

include insulin secreting B-cells or any neuron derived

cells. Cell engineering can be used to provide the

overexpression or repression of GPI-PLD protein in
transfected cell lines which can then be subséquently
transplanted to humans. Gene therapy can be employed
using a promoter to drive GPI-PLD protein expression in a
tissue specific manner (i.e. an insulin promoter linked
to GPI-PLD cDNA will overexpress GPI-PLD protein in b-
cells and transiently in the brain). If defective
function of GPI-PLD protein is involved in neurological
disease, GPI-PLD protein can be overexpressed in

transformed cell lines for transplantation.

Gene transfer techniques which selectively target the
18
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GPI-PLD nucleic acid to target tissues are preferred.
Examples of this included receptor-mediated gene
transfer, in which the nucleic acid is linked to a
protein ligand via polylysine, with the ligand being
specific for a receptor present on the surface of the

target cells.

Pharmaceutical Compositions

As-mentioned above, GPI-PLD proteins and nucleic acid can
be formulated as pharmaceutical compositions using

techniques well known in the art.

Pharmaceutical compositions for oral administration may
be in tablet, capsule, powder or liquid form. A tablet
may include a solid carrier such as gelatin or an
adjuvant or an inert diluent. Liquid pharmaceutical
compositions generally include a liquid carrier such as
water, petroleum, animal or vegetable oils, mineral oil
or synthetic oil. Physiological saline solution, or
glycols such as ethylene glycol, propylene glycol or
polyethylene glycol may be included. Such compositions
and preparations generally contain at least 0.1 wt% of

the compound.

Parenteral administration includes administration by the
following routes: intravenous, cutaneous or subcutaneous,
nasal, intramuscular, intraocular, transepithelial,
intraperitoneal and topical (including dermal, ocular,
rectal, nasal, inhalation and aeroscl), and rectal
systemic routes. For intravenous, cutaneous or
subcutaneous injection, or injection at the site of
affliction, the active ingredient will be in the form of
a parenterally acceptable agueous sclution which is

19
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pyrogen-free and has suitable pH, isotonicity and
stability. Those of relevant skill in the art are well
able to prepare suitable solutions using, for example,
solutions of the compounds or a derivative thereof, e.g.
in physiological saline, a dispersion prepared with

glycerol, liquid polyethylene glycol or oils.

In addition to one or more of the compounds, opticnally
inwcombination with other active ingredient, the
compositions can comprise one or more of a
pharmaceutically acceptable excipient, carrier, buffer,
stabiliser, iscotonicizing agent, preservative or anti-
oxidant or other materials well known to those skilled in
the art. Such materials should be non-toxic and should
not interfere with the efficacy of the active ingredient.
The precise nature of the carrier or other material may
depend on the route of administration, e.g. orally or

parenterally.

Liquid pharmaceutical compositions are typically
formulated to have a pH between about 3.0 and 2.0, more
preferably between about 4.5 and 8.5 and still more
preferably between about 5.0 and 8.0. The pH>of a
composition can be maintained by the use of a buffer such
as acetate, citrate, phosphate, succinate, Tris or
histidine, typically employed in the range from about 1
mM to 50 mM. The pH of compositions can otherwise be
adjusted by using physiologically acceptable acids or

bases.

Preservatives are generally included in pharmaceutical

compositions to retard microbial growth, extending the

shelf life of the compositions and allowing multiple use
20
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packaging. Examples of preservatives include phenol,
meta-cresol, benzyl alcohol, para~hydroxybenzoic acid and
its esters, methyl paraben, propyl paraben, benzalconium
chloride and benzethonium chloride. Preservatives are
typically employed in the range of about 0.1 to 1.0 %
(w/v).

pPreferably, the pharmaceutically compositions are given
towan individual in a “prophylactically effective amount”
or a “therapeutically effective amount” {as the case may
be, although prophylaxis may be considered therapy), this
being sufficient to show benefit to the individual.
Typically, this will be to cause a therapeutically useful
activity providing benefit to the individual. The actual
amount of the compounds administered, and rate and time-
course of administration, will depend on the nature and
severity of the condition being treated. Prescription of
treatment, e.g. decisions on dosage etc, is within the
responsibkility of general practitioners and other medical
doctors, and typically takes account of the disorder to
be treated, the condition of the individual patient, the
site of delivery, the method of administration and other
factors known to practitioners. Examplés of the
technigues and protocols mentioned above can be found in
Remington's Pharmaceutical Sciences, 16th edition, Osol,
A. {ed}, 1880. By way of example, and the compositions
are preferably administered to patients in dosages of
between about 0.01 and 100mg of active compound per kg of
body weight, and more preferably between about 0.5 and
10mg/kg of body weight.

The composition may further comprise one or more other
pharmaceutically active agents, either further compounds
21
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of the invention, inositol phosphoglycans, growth factors
such as insulin, NGF or other growth factors listed
below, or other drugs, e.g. those in use for the

treatment of the conditions set out below.

Medical Uses

The GPI-PLD polypeptides and nucleic acid of the
invention can be used in the preparation of medicaments
to=treat (either prophylactically or therapeutically)
conditions characterised by atherosclerosis, or
autoimmune conditions, especially those characterised by
the presence of autocantibodies to GPI-PLD or the
ApoAl/GPI-PLD complex. Examples of conditions include
cardiovascular disorders and their complications such as
coronary artery disease (CAD), the treatment of systemic
lupus erythematosis (SLE), especially atherosclerotic
lesions, Sjogren's syndrome and lipidic disorders
associated with Type 1 or Type 2 diabetes.

Dyslipidemia is recognised as a classic risk factor in
coronary artery disease. Premature atherosclerosis is an
important cause of morbity in patients with systemic
lupus exrythematosis (SLE), an autoimmune diseése of
unknown cause with a wide spectrum of systemic pathology.
It has been reported that patients with SLE contain
autoantibodies directed against apolipoprotein Al
(Merrill et al, Arthitis and Rheum., 38:1655-1659, 1995).

Without wishing to be bound by any particular theory, the

present invention postulates that in patients having

conditions characterised by atherosclerosis have a defect

in the GPI-PLD delivery by ApoAl. This is consistent

with patients who have a congenital absence of Apo Al and
22
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exhibit diabetic complications.

In some aspects, the GPI-PLD may be administered in
combination with apolipoprotein Al to which it is bound

in human serum and blood.

In a further aspect, the present invention provides an
article of manufacture containing materials useful in the
diegnosis and/or treatment of conditions characterised by
atherosclerosis. The article of manufacture comprises a
container and a label. Suitable containers include
bottles, vials, syringes and test tubes, for example
formed from materials such as glass or plastic. The
container holds a composition which is effective for
diagnosing or treating atherosclerosis and may have a
sterile access port, e.g. a stopper which can be pierced
by a needle to allow access to the composition. Where
the article is used for the prevention or treatment of
atherosclerosis, the composition may comprises GPI-PLD,
or a variant, active portion or fragment thereof. The
article may optionally comprise one or more further
active ingredients, in admixture with the GPI-PLD or as
part of a kit in one or more further cohtainefs, for the
treatment of atherosclerosis or to improve the
pharmacological properties of the GPI-PLD. Where the
article is used for the diagnosis of atherosclerosis, the
container may be used to hold one or more reagents useful
in carrying out the assays described herein. The label
on or associated with the container indicates the use of
the composition for the diagnosis or treatment of
atherosclerosis and may provide detailed instructions to
direct the user. The article for manufacture may further
comprise a second container comprising a pharmaceutically
23
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acceptable buffer, Ringer’s solution and/or dextrose

solution.

Diagnostic Assays

Methods for determining GPI-PLD activity or the amount or
concentration of this enzyme in biological samples from
individuals are well known in the art and can be employed
in the context of the present invention to determine
whether an individual has or is at risk of developing
atherosclerosis or one of the other conditions discussed
herein. The purpose of such analysis may be used for
diagnosis or prognosis to assist a physician in
determining the severity or likely course of the

atherosclerosis and/or to optimise treatment of it.

Preferred diagnostic methods rely on the determination of
GPI-PLD activity as abnormal or dysregulated GPI-PLD
activity present in the placenta is believed to be one of
the causes of atherosclerosis. In one embodiment, this
method comprises determining GPI-PLD activity in a
bioclogical sample obtained from the patient, e.g. by
measuring the action of GPI~-PLD on a labelled substrate.
Alternatively or additionally, the concentration or
amount of GPI-PLD in a sample may be determined.
Typically, the methods employ biological samples such as
blood, serum, tissue samples or urine. Depending on the
sample, it may be advantageous to carry out a
pretreatment step, e.g. to remove cellular debris or

unwanted contaminants from the sample.

In some embodiments, the assay methods for determining
GPI-PLD activity employ a binding agent having binding
sites capable of specifically binding to GPI-PLD in

24
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individuals are well known in the art and can be employed
in the context of the present invention to determine
whether an individual has or is at risk of developing
atherosclerosis or one of the other conditions discussed
herein. The purpose of such analysis may be used for
diagnosis or prognosis to assist a physician in
determining the severity or likely course of the

atherosclerosis and/or to optimise treatment of it.

Preferred diagnostic methods rely on the determination of
GPI-PLD activity as abnormal or dysregulated GPI-PLD
activity present in the placenta is believed to be one of
the causes of atherosclerosis. In one embodiment, this
method comprises determining GPI-PLD activity in a
biolegical sample obtained from the patient, e.g. by
measuring the action of GPI-PLD on a labelled substrate.
Alternatively or additionally, the concentration or
amount of GPI-PLD in a sample may be determined.
Typically, the methods employ bioclogical samples such as
blocd, serum, tissue samples or urine. Depending on the
sample, it may be advantageous to carry out a
pretreatment step, e.g. to remove cellular debris or

unwanted contaminants from the sample.

In some embodiments, the assay methods for determining
GPI-PLD activity employ a binding agent having binding
sites capable of specifically binding to GPI~PLD in
preference to other molecules, and especially other
molecules likely to be present in the sample. Examples
of binding agents include antibodies, receptors and other
molecules capable of specifically binding GPI-PLD.
Conveniently, the binding agent is immobilised on solid

support, e.g. at a defined location, to make it easy to

25

JP 2004-533985 A 2004.11.11



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

(44)

WO 02/02756 PCT/GB01/02803

10

15

20

25

30

manipulate during the assay. This can be achieved using
techniques well known in the art such as physisorption or
chemisorption, e.g. employing biotin/avidin or
biotin/streptavidin to chemically link the binding agent
to the solid support.

The sample is generally contacted with a binding agent
under appropriate conditions so that GPI-PLD present in
the sample can bind to the binding agent. GPI-PLD
activity can be determined by employing a suitable
substrate, such as glycosylphosphatidylinositol which has
a phosphodiester bond cleaved by GPI-PLD to release
phosphatidic acid and a GPI-anchor, and monitoring the
enzymatic reaction, e.g. by following the amount of
substrate or reaction product(s), in the assay system.
This process can be facilitated by labelling the
substrate, and detecting the reduction in the label on
the substrate or the increase of the label in a reaction

product.

In the case of determinations of the amount of GPI-PLD in
the sample (rather than its activity), the fractional
occupancy of the binding sites of the binding -agent can
then be determined using a developing agent or agents.
The developing agent can be used in a competitive method
in which the developing agent competes with the analyte
for occupied binding sites of the binding agent (e.qg.
using a labelled analogue of the analyte), or non-
competitive method, in which the labelled developing
agent binds analyte bound by the binding agent or to
occcupied binding sites (e.g. using an antibody with
appropriate binding specificity). Both methods provide

an indication of the number of the binding sites occupied

26
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by the analyte, and hence the concentration of the
analyte in the sample, e.g. by comparison with standards
obtained using samples containing known concentrations of

the analyte.

Typically, the substrates or developing agents are tagged
with a label or reporter molecule which are directly or
indirectly generate detectable, and preferably
measurable, signals. The linkage of reporter molecules
may be directly or indirectly, covalently, e.g. via a
peptide bond or non-covalently. Linkage via a peptide
bond may be as a result of recombinant expression of a
gene fusion encoding antibody and reporter molecule. Any
method known in the art for separately conjugating the
antibody to the detectable moiety may be employed,
including those methods described by Hunter et al, Nature
144:945, 1962; David et al, Biochemistry 13:1014, 1974;
Pain et al, J. Immunol. Meth. 40:219, 1981; and Nygren, J
Histochem. and Cytochem. 30:407, 1982.

One favoured mode is to covalently link of each species
of substrate or developing agent with an individual
fluorochrome, phosphor or laser dye with spectrally
isolated absorption or emission characteristics.
Suitable fluorochromes include fluorescein, rhodamine,
luciferin, phycoerythrin and Texas Red. Suitable
chromogenic dyes include diaminobenzidine. Other
detectable labels include radioactive isotopic labels,
such as ’H, Yc, ?p, g, I, or *™c, and enzyme labels
such as alkaline phosphatase, f-galactosidase or
horseradish peroxidase, which catalyze reactions leading
to detectable reaction products and can provide

amplification of signal.

27

JP 2004-533985 A 2004.11.11



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

(46)

WO 02/02756 PCT/GB01/02803

10

15

20

25

30

Other reporters include macromolecular colloidal
particles or particulate material such as latex beads
that are coloured, magnetic or paramagnetic, and
biologically or chemically active agents that can
directly or indirectly cause detectable signals to be
visually observed, electronically detected or otherwise
recorded. These molecules may be enzymes which catalyze
reactions that develop or change colours or cause changes
in electrical properties, for example. They may be
molecularly excitable, such that electronic transitions
between energy states result in characteristic spectral
absorptions or emissions. They may include chemical

entities used in conjunction with biosensors.

As mentioned above, the substrates or developing agents
are labelled (e.g. with radiocactive, fluorescent or
enzyme labels) so that they can be detected using
techniques well known in the art. Thus, radiocactive
labels can be detected using a scintillation counter or
other radiation counting device, fluorescent labels using
a laser and confocal microscope, and enzyme labels by the
action of an enzyme label on a substrate, typically to

produce a colour change.

Examples
It has been established in SLE patients that

autoantibodies are present against Apo-Al and SLE is
considered to be a prime model for premature coronary
heart diease. The linkage to coronary heart disease has
not been established in the prior art, but antibodies
against the ApoAl-complex could interfere with the

delivery of GPI-PLD to the tissues, having a similar

28

JP 2004-533985 A 2004.11.11



[
—m —m m @ ™@ ™@ ™@ M™@ oM™@ & & s & s & s /s s /s s /s o/ /o

(47) JP 2004-533985 A 2004.11.11

WO 02/02756 PCT/GB01/02803

10

i5

20

25

clinical effect to the Apo-Al deficient patients. These
linkages suggest that deficiencies of GPI-PLD, in
addition to mediating insulin resistance, also mediate
deficilencies of ther IPG mediated growth factors whose
diminished activity gives rise to coreonary heart disease.
There is therefore a linkage between diabetic
complications, SLE and congenitaal disorders of Apo-Al as
all involve a reuction in GPI-PLD levels in target

tissues.

In order to test this hypothesis, a comparison was made
of GPI-PLD plasma levels in a number of autoimmune
disorders. The GPI-PLD levels in patients with SLE and
Sjogren's syndrome was measured and compared to control
groups, namely normal patients and patients with
rheumatoid arthritis. As shown in Figure 2, the GPI-PLD
levels in patients with both SLE and Sjogren's syndrome
were statistically elevated, consistent with the
disclosure herein that, in these conditions,
autcantibodies inhibit or prevent delivery of GPI-PLD to
the tissues and lead to a build-up of GPI-PLD in the
blood stream. Thus, this creates a paradoxical
deficiency in that such patients have high plasma levels

of GPI-PLD and corresponding deficiency in tissue.
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Claims:
1. Use of GPI~PLD for the preparation of a medicament
for the treatment of conditions characterised by
atherosclerosis.
5

2. Use of a nucleic acid molecule encoding GPI-PLD for
the preparation of a medicament for the treatment of
conditions characterised by atherosclerosis.

10 3. The use of claim 1 or claim 2, wherein the
atherosclerosis is caused by a failure to produce GPI-
PLD, a failure to deliver GPI~PLD, or by the presence of
auntoantibodies to either GPI-PLD or Apo-Al.

i5 4. The use of claim 1 or claim 2, wherein the
atherosclerosis is the result of an autoimmune condition.
5. The use of claim 1 or claim 2, wherein the
atherosclerosis results from a loss in GPI-PLD activity.

20
6. Use of a host cell capable of expressing and
secreting GPI~PLD in the preparation of a medicament for
the treatment of conditions characterised by
atherosclerosis.

25
7. The use of any one of the preceding claims, wherein
the condition is type 1 diabetes, a condition
characterised by ApoAl deficiency, a cardiovascular
disorders such as coronary artery disease (CAD), systemic

30 lupus erythematosis (SLE) or Sjogren's syndrome.

8. A kit comprising a composition including GPI-PLD for

the treatment of conditions characterised by
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9. A method of diagnosing a patient who has or at risk
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of developing a condition characterised by
atherosclerosis, the method comprising determining the
amount of GPI-PLD and/or GPI-PLD activity in a sample
obtained from the patient.

10. The method of claim 9, wherein the method comprises
the steps of:

(a) contacting a sample obtained from the patient
with a solid support having immobilised thereon a binding
agent having binding sites specific for GPI-PLD;

(b) determining the amount of GPI-PLD or the
activity of GPI-PLD which binds to the binding agent.

11. The method of claim 10, wherein the method further
comprises the step of:

(c) correlating the value obtained in step (b) with
measurements obtained from control subjects to determine
whether the patient has or is at risk of developing the

condition.

12. The method of any one of claims 9 to 11, wherein the
condition is type 1 diabetes, a condition characterised
by ApoRl deficiency, a cardiovascular disorders such as
coronary artery disease (CAD), systemic lupus

erythematosis (SLE) or Sjogren's syndrome.
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protein produced from cDNA clone Al human liver sequence PCT/GB99/04399:

protein produced from Roche patent bovine liver sequence
protein produced from Roche patent human liver sequence

MSAFRLWPGLLIMLG - SLCHRGSPCGLS THIEIGHRALEFLOLENGRVNYRELLLEHQDA
MSAFRFWSGLLMLLG - FLCPRSSPCGISTHIEIGHRALEFLHLODGS INYKELLLRHQDA
MSAFRLWPGLLMIVMASLCHRGSSCGLS THIEIGHRALEFLHLENGHVNYKELLLEHQDA

YQAGIVFPDCFYPSICKGGKFHDVSESTHRTPFLNASVHY IRENYPLPREKDTEKLVAFL
YOAGSVFPDSFYPSICERGQFHDVSESTHWTPFLNASVEY IRKNY PLPWDEDTEKLVAFL
YQAGTVFPDCFYPSLCKGGKFHDVSESTHRTRPFLNASVHY IRENY PLPWEKDTEKLVAFL

FGITSHMAADVSWHSLGLEQGFLRTMGAIDFHGSY SEAHSAGDFGGDVLSQFEFNFNYLA
FEITSHMVADVNWHSLGIENGFLRTMAAIDFHNS Y PEARPAGDFGGDVLSQFEFKFNYLS
FGITSHMVADVSWHSLGIEQGFLRTMGAIDFHGSYSEAHSACDRGGDVLSQFEFNFNYLA

RRWYVPVRDLLGIYEKLYGRKVITENVIVDCSHIQFLEMYGEMLAVSKLYPTYSTKSPFL
RHWYVPAEDLLGIYRELYGRIVITKKAIVDCSYLQFLEMYAEMLAISKLYPTYSVKSPFL
RRWYVPVEDLLGIYEKLYGREVITENVIVDCSHIQFLEMYGEMLAVSKLYPSYSTHKSPFL

VEQFQEYFLGGLDDMAFWS TNIYHL TSFMLENGTSDCNLRPENPENPLF IACGGQONHTQG
VEQFQEYFLGGLEDMAFWS TNIYHLTS TMLKNGTSNCNLPENP - ~ ~ LE I TCGGQONNTHG
VEQFQEYFLGGLDDMAFWS TN I YHL T SFMLENGTSDCSLFENPENPLFIACGGQONHTQG

SICMQKNDFHRNLTTSLTESVDRNIN’Y'I‘ERGVFFSVNSWTPDSMSFIYKALERNIRTMFIG
SKVQKNGFEENVTARLTKNIGKHINYTKRGVFFSVDSWIMDFLSFMYKSLERSE IREMFIG
SKMQKNDFERNLTSSLTENIDRNINYTERGVFFSVNSWTPDSMSFIYKALERNVRTHMFIG

GSQLSQKHVSSPLASYFLEFPYARLGRAMTS ADLNODEHEDLVVGEA PGYSRPGHIHIGRV
8SQP-LTHV! ASYYLEFFYTRL LNQDGYGDLVVGAPGYSHPGRIHVGRV
GSQLSQKHISSPLASYFLSFEYARLGHAMTSADLNODGYGDLVVGAPGYSRPGRIHIGRV

YLIYGNDLGLPPVDLDLDKEAHR ILEGFQPSGRPGSALAVLDFNVDGVPDLAVGAPSVGS
YLIYGNDLG-PRIDLDLDKEAHGILEGFQPSGRFGSAVAVLDFNVDGVPDLAVGRPSVGS
YLIYGNELGLEPPVDLDLDKEAHGILEGFQPSGRFGSALAMLDFNMDGVPDLAVGAPSVGS

EQLTYKGAVYVYFGSK( ITISCODIYCNLGWTLLARDVNGDSEPD-LVIGSP
ERLTYTGAVYVYFGSKQGQLSSSPNVTISCQDTYCNLGWTLLAADVDGDSEPDLFVIGSP
EQLTYKGAVYVYFGSKQGRMS: ITISCODIYCNLGWTLLARDVNGDSEPD-LVIGSE

FAPGCGKQKGIVAAFY SCPSLEDKEKLNVEAANWTVRGEEDF SWFGYSLHGVTVDNRTLL
FAFGGGKQKGIVAAFYSGS. REKLNVEAANWMVKGEEDFAWLGY SLHGVNVNNRTLL
FAPGGEKQKGIVAAFYSGPSLSNKEKLNVEAANWTVRGEEDFAWFGY SLHGVTVDNRTLL

LVGSPTWRNASRLGHLLEIRDEKKSLGRVYGYFPPNGQSWFTISGDKAMGKLGTSLSSGH
LAGSPTHWKDTSSQGHLFRTRDEKQSPGRVYGYFPPICQSWFTI SGDKAMGKLGTSLSSGH
LVGSPTRENASRLGRLLHIRDEKKSLGRVYGYFPPNSQSWFTIVGDKAMGKLGTSLSSGH

Fig. 1 part10f2)

SUBSTITUTE SHEET (RULE 26)
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VLMNGTLKQVLLVGAPTYDDVSKVAFLTVTLHOGGATRMYALISDAQPLLLSTFSGDRRE
VIVNGTRTQVLLVGAPTQDVVSKS - FLTMTLEQGGS TRMYELTPDSQPSLLS TFSGNRRE
VLMNGTLTQVLLVGAPTRDDVS KMAFLTMTLEQGGATRMYALTSDLOPPLLSTFSGDRRF

SRFGGVLHLSDLDDDRGLDEIIMARPLRIADVTSGLIGGEDGRVYVYNGKETTLGDMIGKC
SRFGGVLHLSDLDNDGLDEI IVAAPLR ITDATAGLMGEEDGRVYVENGKQITVGDVTIGKC
SRFGGVLHLSDLDDDGVDEIIVAAPLRIADVTSGLIGGEDCRVYVYNGKETTLGDMTGKC

KSWITPCPEEKRQYVLISPEASSRFGSSLITVRSKAKNQVVIAAGRSSLGARLSGALHVY
KSWVTPCPEEKAQYVLISPEAGSRFGSSVITVRSKEKNQVI IAAGRSSLGARLSGVLHIY
KSWMTPCPEEKAQYVLISPEASSRFESSLITVRSKAKNQVVIAAGRS SLEARLSGALHVY

SLGESD
RLGQD
SLGSD

Fig. 1 Part20f2)

SUBSTITUTE SHEET (RULE 26)
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