(19) B FEREFT (JP)

JP 2004-502432 A 2004.1.29

WA R LEA (I SHFLELAESS

$2R2004-502432
(P2004-5024324)
439 ARA FAR1651H208 (2004.1.29)

(51) Int.CL."
C12N 15/08
A6 1K 31/7088
A6 1K 39/395
A6 1K 45/00
A6 1K 48/00

F1

C12N 15/00
A6 1K 231/7088
AB1K 39/3%
AB1K 39/3%
A61K 45/00

F=vI—F (%)

ZNAA 2G045
4B024

D 4B0O50

N 4B0OB3
4BO65

EERR RFER TFHREEMRKF (218 R BERICHRS

)

) (22) HEEH

) BIERSTIRILE
) HEELEEE
) HRELHES
) BRELHME

) BEEERES
)
)
)
)

BRBETIRES

#182002-508037 (P2002-508037) | (71) ER A

EREI3ETR4A (2001.7.4)
R ISELAGH (2003.1.6)

PCT/EP2001/007632
W02002/002797

EREI4E1R 108 (2002.1.10)

60/216, 350

R L24ETHSH (2000.7.5)

HE (US)
60/231, 295

(T4) fREA

(74) R A

EEL12429A 8H (2000.9.8) (T4H REA

HE (US)

(74) R A

591063187

NATN TIFzHFERNTFT b
FAWERLEME L—7IAZ—E (
Eid L)

D—-51368 Leverkusen,
Germany

100062144

#ELY J|IL BT

100086405

#ELT @E B

100068526

#E+ HF HE

100103230

#ELT =L ®BE

B R ICRE <

(G4) [READEM] Brl118—bFOd2ATOA KFE Foyrd—E | BBROHASH

(57)0 000

ocooopO0O0oOoooOODODOOOD DOODODODODOODDDODOOODODODOOOODOOOO
ocoopO0O00O0OoOoOOOOOD DOODODOODODODODDDOOOODODOOOODOOOO
ooobooobOoobOoobOoobOoooOoobooOoobooobOooobooobooOobooobood
oooboooboobOooobooobooooooooooooooooooOooboobooobooo

gobooooboaoao

gbooooaan



e R e [ [ A [

Oo0ooooooooooog
Oo0ooooooooooog
OO0 oooooooog

O

O
>

OoOooooooo0oooooooD oo oDooooo0oDoDooogoQgoQg
OOooooooo0oooooooD oo oDoooooooDoDooogogoQg
OOo0ooDooo4o0oooooooDUoooDoDoooUoooooDoDooogoggogog
OO0o0oDooo0o4ddoooDoooo4-dUooooDoDooUUooDoooggog
OoooooooooooooooooDoooooooooooogoQgoa-g

O
O
O

O
O
O

OO0 oooDoogog4gogoooog
oo oooooooogoaog
Oooooooodg

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

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

O
O
O
O
O
O
(]
O
O

T OO -

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

O 0Oooo
O 0Oooo
O oOooo
O oOooo

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

O
O
O

[

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

OooooooogQgdg
OoooooogoQg™g
OoooooogoQgdg
Ooooooggdg

T O o -

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 0Oooo

O
OJ
O
O
O
O
O
O
O
O

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

OJ
O
O
O
O

O
O
O
O
O

O

(2)

O 0Ooooo
O 0Oo0ooOoo
T O OoQgo-g
O oOoooo
O Ooooo
O 0Ooooo

JP 2004-502432 A 2004.

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O
O

.29

10

20

30

40

50



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

Oo0oooooooooooo4o0 oo oooo4ooooDooogogog

O Oooo

Oooooooo0oooooogogoooao

OoDoDoDoogogo©woooogd
OO0 Oo0DoDooogogooooogd
D O oo oooOooowoogo

O Oooo
O 0Ooo
O 0ooo
O 0Oooo

OOo0oooooooooooo4ddoooooogogogooao

OO0 oDooooogooooooogd
Oo0oooooooooooooogod
Ooo0oooooooooooooogd

Oooo0oooogo

O Oood

Ooooooooo

O 0ooo

Ooooocoooooooogdg

O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O O™ 0o
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Ooo

Ooooooog

O 0Oooo

Oo0oooogoQgdg

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

OooooogoQgdg

Ooooooggg

Oo0Dooo®©gdodg
OooooooQgdg

|

Ooo0oooogoQgdg

OooooogQgog

OooooogoQgg

Ooooooggdg

OoOoooogogood

|

OooooooQgdg

Oo0oooogoQgdg

)

OOoo0ooooogo
OOoo0ooooaog
D OO QOgogoo
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
O OooOooo
O OoOgooo
i o B B
O 0Oooo
O 0Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0Oooo

O o 0O

O
O

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

™

JP 2004-502432 A 2004.

O
O O™

O Oooo
OO oo
OO oo

O
O
O

.29

ugoodaoand

O

O

goooaoand

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 [ |

Oo0oooooooooDooooooooooogoooao
Oo0ooooooo0ooDoooooDooDoooogoooao

Ooooooooooooooooooooodg
Oooooooo0ooooooooooooogodg

O O 0Oooo

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

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

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

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

OO oOooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao

O Oooo

O Oooo

O Oooo

O oOood

O

O O0ooo

O O0ooo

O Oooo

O Oooo

O Ooogo

O oOood

|

O O0ooo

O Oooo

4)

O Oooo
O Oooo

O
O

O Ooogo

O 0ooo

O O0ooo

O O0ooo

O Oooo

O
O

O

O Oooo

JP 2004-502432 A 2004.

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
™
O
O
O

O
OJ

.29

10

20

30

40

50



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

Ooo0ooooooo o0 oo ooo oo oo oD oD oooo0oooDoooogoQgog

Ooooooooo o0 ooooogogoo

OoOoo©ooodg

O Oo©oooo

Ooooooodg
Ooooooogod
S N R s Y O |

OOoo0oooao
O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao

Ooooooood
Oooooooodg
Oooooooodg
Oooooood
OOoooooogod
Oo0Dooooogod
Oooooooodg

O Oooo

Ooo0oo0ogno
Ooo0oo0ooano

O O

O

%)

O O
O O

O Oooo
O Oooo

O
O

O
O
O
O
O

O
O
O
O
O

O Oooo

O
O

O 0ooo

O O0ooo

O
O
O
O
O
O

g

O 0Oooo

O Oooo

O Oooo

JP 2004-502432 A 2004.

O Ooogoo

O 0ooo

O 0Oooo

[ I e e R
O Oooo

O
O
O
O
O
O
O
O

O Oooo

O Ooogo

O 0ooo

gbooogboooodghn

O 0Oooo

O Oooo

O Oooo

O Oooo

.29

O Ooogo

10

20

30

40

50



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

(6) JP 2004-502432 A 2004.1.29

oooooobooooooooooobobooooOooooobDboooo
ocpoOOo0OoooOOoO0OdOooDO0oOooooDOoooooDOooooooogooao
cooooopOO0OO0OO0OObOO0OOODODODOODODODOOODOOODRODO
oooopoOOoOOOO0OO0OO0OooooobobooOoOOoOoOoOoooobDoDOoOoo

e e R e [ [
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
Ooooooooo0oooooo oo oo ooooooDoDooooooDoooogodg

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

ocoopoooOO0OO0OOODDOO0OO0 ODODOODOODOODODODODODODOO

ugbo oooboao
oooooooao
gooooooan
gbooooooand
oooooooao
oooob OO0
ocoooooooOooooooooooooooobODOoOoooboDboDOopOODODOOO
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao

Oooooooodg
Ooooooodg
OO0 ogo©>ooodg
Oooooood
O 0Ooo0oooao
O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogoooo
O Ooogooao
I I I [ o
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooogoooao
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao

10

20

30

40

50



D)

JP 2004-502432 A 2004.1.29

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
oooooooooboobob0D ObbObobD ODbOOOOD ODDODOODODOOOoOoooooboDaO
O ooboooooooooobooboo ooobooooooooooooODO OoDooobOoao

O0Ooo0oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooao

gooad

oo™ oooooooooooooooodg
OO0 ooooooogogoooao

L OoOoooooooogoQgoo
oo oooooogoQgoooo
O O0ooo

Oo0owoooogoggogoooao
OO0 oooDooogogdQg©=ooao
OO0 oo oDoooggQgoooao

O

ooooooao
ooooooao
oooog O
O

oo ooooooQgogooo
OO0 ooooooQgogooo
oo oooooQgooo
OOoo0oooao
OO0Oo0oooao
O0Ooo0oo0ooao
O 0Oooo
O 0Oooo
O oOooo
[ e R o |

Oooo0oogooogod

O
O
0
B
O
0
O
0

O 0Ooo0oooao

O O0ooo

OOoo0oo0oooao
OOoooooao
O

O
O
O
O

0

O OoOo0ooooao
O 0Ooo0ooooao

oo0 0Doboooboobooboobao

oooooooooboboooooooooooboobooooooOogoano
goboooooboobobooboobooboooboobobn
uoboooooboobobdo ooooboobooboooobada
oooooooooboboooo0 Oboooo0o4o4o oooooooao
oooooooOoooooooooooopoooooooonodO

ooooooooboOoooobOoOooooboooooboooooogB
oooooooooooOoOogooooooboobobooogooooooo

gcoooooooooooooooooboOopoOOoO0O0 Dooooao
OO0 oooooooobOpOO0ODOO0OO0OODOODODODODDODOODDODOO
goooboobobooboboogoboobooboogo oboobooao
cooopooOoOO0oO0OooObODO0oOoOoOoODO0OOoOoOoDODOoOoODODODOOoOoOO
oooooobooooooooooobobooooOooooobDboooo
ooooboob ocoboooboooooboooaoadao

gooobooboboobobobobooboobobooboboo
gboooboobooboobdoobooboobooboobooboobooag
ooooooooooo0 booooooooooboooobooooooao
gooobooobobooboboooboobobobo 0o oboobaoao

O Ooogo
O 0o oo
[ o R |

oo ooooooogogooQg
oo oooooogogoog
OO0 oooooogogogog
OO0 oo oDooogogdg
Oooooooooogoogoa-g
OooooooooogoogooQg
oo ooooooogogoog
OO0 oooooogogogogog
OO0 oooooogggog
OO0 oo oDooogogdg
Oooooooooogoogo-g

O
O
O

O
O
0

O 0Ooo
I o R
O o0Oooo
O oOooo

O
O
O
O

O

g
O
g

coooooooOooooooooooOobDO0ooopOOOoO0OOODODODODDODDODOOD
goao

ocoooooooOOoopOObOO0O0OO0DODOOOODOODODOOD

a
O
g

O
O

gbooooooobad

gboooboboobooboooboaodnb

U ooocoooooooooboooboooooooooao

oo ocoooooooboobooooooooooao

gboooboooogobao

gboooboobooboobonb

U gobooboboobdooboobooobooboobdd

ooooooooooao

g o
od
g o
u o
OB
g o
oooooao
gooooboao
ooboooboaoaao
ooooooao

O 0Ooo0oooao
O Ooo0oooo
O 0Oo0ooOooao
O 0Ooo0oo0ooao
O 0Ooo0oooao

O
O
O
O

ooooooao
gbooooooobad

ooooono oooooboao

gboboooooboobooobobdo ooboboobobobooboobo obooao
o000 ocooooooobooooooooao

g ooooad
ooooooao
gbooboogao
gobooaood
goooooaon
gbobooooao
ooooooooooao
OoooopOoODODDOOO
gboooboobooboooad
ooooo ocoooooao

O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo

OooooogoQgdg
O 0o oooog

ooooooobOooooogao
oooooooboboooogao

10

20

30

40

50



e R e [ [ A [

Oo0ooooooo0ooooooogooooao
Oo0oooooooooDooooogooooao
OO0 oooooo4oooooooogogogogogoooao
OO0 Do oooogogggoooooogooooao
Oo0ooooooooooooooooooao

e e e e e e I By
OO0 o0ooDooowUoOoooooooooooooogoooooao

OO0 o0ooODooo4o0 oo oDoDooo oo UoOooDoDooogooooao
P OO0 OoDoDooodUoooDooUooUoUooDooogogoooao

oo ooooooo oo o ooo o0 oo oDoooo0oooooo

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

O O0ooo O

O

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O

™

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

O

O

O o0Oooo
O 0Oooo
[ o R e
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O o0ooo
O 0Oooo

O 0Oooo

O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo

O
O
O
O
O
OJ

O 0Ooo0oooao
O 0Ooo0oooo
O Oooooao
O O0Oo0ooOo©™wo

O
O
O
O
O
O
O
O
O
O

O
O

O Oooo

O™ oo

O Oooo

O 0Oood

O 0O0ooo™
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogoooo
O Ooogooao
O™ Ooood

O

O
O
O
O
O
OJ

O 0Oooo

O
O
O
O
O
O

O
O
O
O
OJ

O 0Oooo

O Oooo

O Oooo

O Oooo

O

O O0ood

(8)

O O
O O
O O
O O

O
O

O
O
O
O

gooao

gooad

O O
O O
O
O

O
O

O
O

O
O

oo

g o

O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

JP 2004-502432 A 2004.1.

goooooooooooban

goobogao
uboboobooboobobooobooboaoobooad
ocooooooOOoOOoooooooopObOOODBbOO

O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooogoooao
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogooao
O 0Oo0ooOooao
OO ooo

O
O

O
O

O
O

oo

O
O

O
O

oo

O
O
O

O
O
O

goo

O
O

O
O

oo

O O0Oo0oo0o©wo
O 0Ooo0oooao
O Ooogooao

O
O

O
O

oo

29

O

O

0

O 0OooOooo

10

20

30

40

50



Ooo0ooooooo Qo0 oo oo oOo0 oo oD oD oDoo oD UoUoD oD oo o0 WwWoDoDooooooDoDooooDowoDoood
e e e e e e e A [
e e e e s e [ R s 2 [ [ B [

OO0 oDoDooo4oooDoooogogooo®©wooogdg
OO0 o0ooDoogg4doooDoooogUooooooogdg
Ooooooooooooooooooooodg

O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0OooO0o™
O oOooo
O Oooo
O 0Ooo
O o0ooo
O 0Oooo
[ e A i |

OoooOoooOooooooooooooooooooogogodg
OoooOoooD4ooooooooooooooooooogogodg

€))

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

[ |
[ |
O O
O d
O d
[ |
[ |
[ |
O d
O d
O
(]
O
O
O
O

OO0O0Oo0oo0oooao
O O
O d
O d
O d
O O
O O
O O
O O
O d
O d
O O
O O
O O
O O
O d

O
O
O
O
O
O
O
O
™
O
O
O
O
O
O
O

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

[ |
@™ O
OO
O d
O
O
O
O
O
O
O
O
O
O
O
O

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

O

O

O

O
O
O
O
O
O

OO0 ooooogdg
OJ
O
O
O
O

OooooooooQogooao
OoooooogooQgooao
OoooooogogQgooao
Oooooooggogoao
OO0 oDoDoooggogoao
Ooooooooogooao
oo ooooooQgodg
OO0 oooooogodg
Oooooooogdg

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

0

OOo0oooooooooooooooooood
O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
OO ooo
O Ooo0oooo
Oooooo™
O OoOooo
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooogogoog

O

O

O

JP 2004-502432 A 2004.1.

O
O
O
O
O

O
O
O
O
O

goodaao

O
O
O
O

0OO0p O

goooao

O

0

O

ugoad

O

O

O

O

u o

29

0

oooDboooopOO0OO0ODOOODOODO

gooobooobooobooboooooboa
oooooooooboooooooooao
goboooooooboooboooog o
ocoopoooopOO0OoOoODOOoOoOoODOO

oooooooobooboooooooooobboooooooooobooObond
ooooooooboooooooooooboboobooooopOOoDbODDbDOOO
ugoobooobooboboooboob ocoboobobooboobooobaoada
oooooooobooboooooooooobobobooooooooooboDboood
goboooooboboobooboooboobooobooboobooobooboooban

10

20

30

40

50



(10)

I ) [
O 0o oOoo
O O o
O Ooogo
O Ooogoo
O O oo
[ o R e
I [ I [y
O 0o oo
O Ooogoo
O Ooogo
O O oo
I Y
O 0o oo
O 0Ooogoo
I [
O Ooogoo
O™ OO

Oo0oo0oood
OoOoo0oood
Ooooog™
OO0o0Oo0oooogod
OO0Oo0oooogod
OoOoo0oo0oood
OOoo0oood
OO oood
OOoo0ooood
O Oo0oooao
O 0Oo0oooao
T OO O0gooOgo
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooo
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
Oo0Ooo0oo0ooao
O Oo©ooo

OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
O OoOoooao
OOo0oo0ooooao
OOoo0ooooao
Oooooogd
OoOoo0oooood

OooooooooQobooooo o0 oo oo oogoogogoo
OooooooogQgboooooo0 oo @Iomooogoogoo
Oooooooogod

OOo0ooDooogQg|boooooogooIomooogogoao

OooooooogogI@bhooooogooogiog
Ooooooooo|inmboooooooOooOoi;d

Oooo0oooQgog|o
Ooooooogog|g
Oooooogoglg
OOoo0oooogogig
OO0oo0oooogogig
OoOoo0oooogod
I A s o B [ |

OoooooowQOooooooo4oooo@Ioooogoogogoao
Ooooooogd

oooooao
ooooooooboooogogod

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 [

Oo0ooooooooooooa.o

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0o0o0ooooao
OOo0o0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOo0oo0ooooao
OOoo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0O0o0oo0o©w@o
OO0Ooo0ooooao
OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OO0O0o0ooooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OO0Ooo0oo0oooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao

OooooooDoooogooogo
OooOoo0ogoood

OO0 oooooo4gogooooog
O O0DooDooogog4gogooooaog

Ooooooooo|jooooooo0oooooogooao
OOo0ooooooo|io oo ooo4o0ooooooQgooao
Oo0oooooogigg
OOo0oooooogligg
OO0oo0ooooi;md
OoOoo0oo0oooi.;md
OOoo0oo0oooi.m
OOoo0oooao
OOoo0oooao
O Oooooao
O 0Oo0ooogoao
OoO0ooo®™
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
OO0Oo0o0o©™@o
OOoo0oooaoo
O Ooo0oooao
O Oo0ooogoao

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

JP 2004-502432 A 2004.

OO0Ooo0ooooao
O0O0o0oo0oo©wo
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OO0O0o0ooooao
OOoo0ooooao
OO0Oo0ooooao
OOooooogd
OoOooooood
Oooooooogod
Oooooooogd
Oooooooogdg
OOooooogd
OOooooogd

gboooodaoad

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

O Oooo

O Ooo0oooo
O Oo0oooao

10

20

30

40

50



(11) JP 2004-502432 A 2004.1.29

ocpoOOooooooooobobooooobOooooOobOO0ooooDbOooooDbDDOooDooaoD
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
coooooooooooooooooboooooOobboUoooobDOoooooooop O
ooooooooooooogoooao

googao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
ocooooooooooobobooooobDOooooboDbOOopOoODbDODOODODODDOOpBOOO
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oo 0 obobobooooooooooboDbOOOU0oU0o0o00 ooooooooboDoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
cooooooboooooooboopOObOO0O0OOoDODDOO0OO0OODODODOODODDODOODOOO
goooboooobogoboboogobooboboooboobooboobooDbonb
poooOO0O0oOoooOOoOoOoooOoboDO0oOooooDOoOooooODOoDOoooOoOoDoDOoDOoooDoDOoOoo
googao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
ooooooooobooooooooooooobooooooooooooDO OoooOoOao
ooooboooboboobdo0 obooboobooboobobog booboao
ugooobooboboobobobouobdobo boob0o obooobooboobo obao

oooooooooboooooooooobo oooob oooooboobOoO oobobDobOoao
oooooo0 ooooooobobobo0og0oo0o0D oooooooboobo ODoDboo
ooooooob oooooooooooooooobooooooooo ooooao
0O Oboooo0oOoogooooobboboogogoooooboobopoooooo

oo
uod
gagaod
oond

[ R [y [ o I
O Ooooo
O Ooooo
O OooOooo
O 0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
OO oOgoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
R e B R
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0ooo
O 0Oooo
O Oooo

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

oo ooooooogoooiog
OoDooooooooowiog-g
OO0 oooooogogogoooijog
OO0 oo oODooogooolio-g

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

oo
ugboobooouoboobooboouobooboood

O oOooo|;o
O Oooo|;o
O oOooo
O oOooo
O 0Ooo
O o0Oooo
O o0Oooo
O oOooo

Ooooooooooooolioo
O oOooo

10

20

30

40

50



(12)

JP 2004-502432 A 2004.

O O0oooOgooogoao
Ooooooooogoogooao
OoooooooQgooao
Oooooooogogoao
Oooooooogogoao
OoDooooogogoogao
Ooooooooogoogooao
OooooooOoQgoOo™
LT oo Oooooooogdg
Oooooo®©®Qgogoao
OOooooooQgQg™©wo
OoooDooogogoao

O 0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O OooOooo
O OooOooo
O OooOooo
I R B [
O 0Ooo0ooo
O Ooooo

oad
00

Ooo0oooooooQgoOooao
OoooooooogoQgooao
OooooooooQgooao
Oo0oowooogoQgooao

O 0o o
[y |
[y |
I |
O Ooogogoog

g
u
O
g

O 0Oooo

g
u
O
g
O
g

UOoooogoad
UOoooogad

ugboobod ocooobod

N
[{e}

oooooooooaon
oooooooao

oo

O Oooo
O 0Oooo

Oo0ooooooggooao
OO0 ooooooggogogoao
Ooooooooogog®©wod
OoooooooogoQgooao
Ooo0oooooogoogooao
Oo0oooooogogQgooao

O Ooo0oooo
O Oo0oooao

0
0

O Ooogo

O
O

0B
00

ocopO0OoOoOOOO0OOODDOO0OOODODODOODODOOODOGDOD
oboooboobooboooboooboooboooboobooboao
oooooooooboooooooooooooboooooooao
ooooboobobooobooboooobooboboao
uobooboobooboobooobooboooooboobooboag
ooooooooobooocoooooooooobooooooOogoao
obooobooboboogobooboobooobooboboboao
ubbobouobdobooobooboooooboobobooad
ooooooooboooooooooooobooooooOogoao
oboooboobooboooboooboooboooboobooboao
ocoooooooOOooopOO0O0OO0ODOOOODOOOOODOD
goooboobobooboo

gooaogoboad

o0ooogooooooocfoogogogogoooan
ooooopooObDOoODOoOO0OO0oO0oOoooooooooooOogoo
coooooooOoOoooboboooooobooooopOoOoOoOO
ooooooooboooooooooooobooooooOogoao
gcopO0OoOoOoOOO0OO0OODO0OOO0ODODOODOoODOOOOOO
oooooooooboo 00 00 oooooooo oooao
gooobooobobogoboobobodob boobooobooboboonox
uobooboobooboobobodo oboobooooobaoaox

o0 OO0 OoOooOoOooooooooooooboooooooao
obooobooboboogobooboobooobooboboboao
ubobobooboobogobooboobooobooboad
oooooao
ocoooooooOooopOO0O0O0OoDOoOoOoooDOoOoOooaO
oooooooooboooooooooooooboooooooao
ooooboobobooobooboooobooboboao
uobooboobooboobooobooboooooboobooboag
ooooooooboooooooooobobooooggOoooao
obooobooboboogobooboobooobooboboboao
cooooooOoOoooboboooooobopOooboDOoOoOooOO
ocoooooopO0OO0OODDOO0DODODODODOODODOOODOGDOD
oboooboobooboooboooboooboooboobooboao
oooooooooboooooooooooooboooooooao
ooooboobobooobooboooobooboboao
uobooboobooboobooobooboooooboobooboag
ooooooobooooooooooboboooood
googobao
ubbobouobdobooobooboooooboobobooad
ooooooooboooooooooooobooooooOogoao
gcopO0OoOoOoOOO0OO0OODO0OOO0ODODOODOoODOOOOOO
oooooooooboooooooooooooboooooooao
oo goooobooobob0 booboob 0o gooboao
uobooobooboobooboad

oooooao
obooobooboboogobooboobooobooboboboao
ubooboobooboobooobooboobouobdooobod
ooooooooboooooooooooobooooooOogoao
opoO0OoooOOoOO0OdOooOODO0oOooooDOoOooooooooao

O
O

O
O

O
OJ

O
O

O
O

0
0

gbobooooao
oooooao
o ooogao

gbooboogao
goooaooaoad
goooooaon
gbobooooao

10

20

30

40

50



(13) JP 2004-502432 A 2004.1.29

oooooooobbooooooooobobobooooooooobobDbOOobd
oooooooobboooooggg0ObDbDbOObOO0OO0oOooobobobDbDOoODbODO
ooooooooobooooooooboob ooobooboo ODoboooooo

O Ooogoo

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
oooooooooao

gbooobooboooogogbod

u o

oooooboboOooo0oo0o0odx boboooooooobbDbOooo
000000000000 UdUdUdx DoooUoUooooOooOooDoOOoOoOao
ooooobooooooooooooobobooboOodx bbooOoooao

oo oooooOodg
O x Ooood

Ooooooooog|™
OO0 ooooooog|g
Ooooooooog|g
OO0 ooooooog|g
OO0 ooooooogl|g
OoooooooOodg
oo ooooooQgodg
oo ooooogooQgodg
OO0 ooooogoQgdg
OO0 ooooogoogdg
OO0 oooooogdg
OoooooooOodg
OooooooooQgodg
oo ooooooQgg
OO0 ooooogoogg
OO o> ooogogdg
Oooooooood
OoooooooOodg
oo ooooooQgdg
oo ooooooQgog
Ooooooogogogdg
oo oOooogoogg
Oooooooood
Ooooooooodg
oo ooooooQgg
oo ooooooQgog
Ooooooogoogdg
OO0 ooooogogdg
OoooooooOodg
Ooooooooodg
oo oooooQgdg
oo ooooogooQgdg
Oo0oooooogoogdg
OO0 oooooggg

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O Ooooo
O Ooooo
O Ooooo
O O0Oo0ooOo™
O O0Ooo0ooo
O Ooo0ooOoo
O O0OoO0o©no
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
OJ
O
™
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

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

oooao oooooooooao
gooao gooobooobooano
goaoao gbooboobdaohnb goodado
ooooooao ooooooooao gooao
gbooobooobo ooboaod o0 bOboo oboooboooboogao
ooooooooooogoao oooooooobooooog
gbobooboobooboobano goooboobobogao

a

O

g
gbooobooooobooboob boooboooboo oooboao

O

a

u

oooggao
ooogogao

O 0o o).
O 0o o).
L R
H0O O

O
O
O
O

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

O
O
O
O

) R R A [ [ A [y o
O 0Oooo

ey s e e e e e 1 s s I O

Ooo0ooooogQo|boDOoDoDoo00oooDoDoo>wUODUooDoDoooo4ooowohoooooooooooogoooao
e e e e s e e e e e s e A Y [ Y o
e e e e e s s e e ) e e e s e R s s [ |
[ ) e R A R B [ |

OOooooog>o0ooooaol|g

O

O
OooooogoQgdg
OoOoo0oooogod

oooooo0O oooooao oooooobooooogog
gboo ooobobDbao goooboooogogb 0o
ugbod oobooodo odgao gooobd ooooo 0O
goooooooao

O
O
O
O Ooo0oooao

OOoo0ogoo
sy Ry o [y
O 0Ooo0oooao

U oood
oooooao
gooogbad



I ey e e e Iy
I s e e e e e s s e I
e s e e e e s s e I o

Ooooocooogooooao
Oooooooooooao
Ooooooogoogoooao
Oooooogogoooao
OO0 oDooogogogoooao
Ooooocooooooao

O

N e I Y A |
OooooocoOoooOoooOoooOoooOoocoOoooOoooooooooOoadd

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

ooooboooad

googao

OO0 oooOoog>0o0ogao
Oooooooogogooao
Oooooooogogogoao
Oooooooogogoao
OO0 ooDooogogoogao
Ooooooooogoogooao
OooooooooQgogooo
Oooooooogogogoao
Oooooooogogogoao
Ooooooogogoao
OO0 ooooogogogao
Ooooooooogoogooao
OoooooooQgooao
Oooooooogogogoao
OoDoooooogog >0
Ooooooogogoao
OoooooooogoogooOoo
Ooooooooogogooao

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

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

Oooooooodg

O 0Oooo

O 0Ooo0ooo

O

O
DDDDD
Oooooood

ooaod
ogaod
ooaog
ogagad

Oo0oooogoQgogao
Oooooooogoo
Ooo0oooogoo
Oo0oooogogogoo
Oooooogoggoao
OoooogoQgoao
Oo0oooogogogao
Ooo0oo0ooogoogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoo
Oo0oooogoggoao

ooogan

Ooooooooodg
Oooooooogdg
Ooooooodg
Oo0ooooodg

oad

O

googobooan

gooooaoaao

oooooooao
oooooooao

I [ Y
Y Y
O 0Ooo0gooo
O 0Ooogoo
O 0Ooogoo
O 0Ooogoo
I [ Y
O 0Oo0oo0oo
O 0Ooo0gooo
O 0Ooogoo
O 0Ooogoo
O 0Ooogoo

I I Y O [
Ny [y I N [y B

O Oooo

O

(14)

O

O
O
O

O
O
O

O

oggad

gobooogoobooan
ooooooao

O Oooo

O Oooo

0
O

O Ooogo

OOooooogd

O
O

O 0ooo

OoOoo0oo0ooood

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

JP 2004-502432 A 2004.

Oo0oooooogooQgodg
Oo0oooooogoogog
Oo0oooooogogdg
OO0 oooooogogdg
Ooo0ooooooood
Oooooooooodg
oo oooooogooQgodg
Oo0oooooogoogodg
Oo0oooooogoogodg
OO0 oooooogogg
Oo0ooooooood
Ooooooooodg
Oo0oooooogooQgodg
OO0 oooooogoogog
OO0 oooooogogdg
OO0 ooooooggdg

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

ooad
oodad

oono
uoano
oodd
oono

OOoooooodg
OOo0ooooogodg
Ooooooood
Oooooood
Ooooooodg
Oo0oooooodg
Ooooooodg
OO0 oooood
Oooooood
Oooooood
Oooooooodg
Ooooooodg

oooooooooobao

ooooooooooDbao

oooogo oooogo oo
ooooooooDooano

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

O
O
O

O
O
O
O
O

OOoo0ooogd
OOoo0oooogod

OOoooooogodg

OO oo
OO oo

Ooooooodg
OO0 ooooodg

O

O Ooo0oooao
OO oOgooo

N
[{e}

oooooobooooooooooobobooooOooooobDboooo
o000 obooogooooooboDoboobooooooooobobobooogoo

10

20

30

40

50



(15)

gooooao

gooag g
oooooao
gboooobao
ugoad

O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
O O o0goo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O O g o
O 0O oo
O 0O oo
O 0o oo

O 0Ooo0goooao
O 0OooQgoooo
O Ooogooo
O Ooogogooao
OO oQgogoao
O 0Ooo0oo0ooao
O 0Ooo0goooo
O 0Ooo0oooao
O OooQgooo
O Ooogogooao
O O0OoQgogoao
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo

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

OooooooQgoao
OooooooQgoao
Oo0oooogoQgogoao
Oo0o0ooogQgoao
OooooogQgogao
OoOoo0oooOgoOoao
Ooo0oo0oooQgoao
Oo0ooooQgoao
Oo0ooooogoQgoao

oooooooobooooogooao
ooooboobooboobogobao
oboobooboobooboobooobad
ooooooobobooooooooao

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

Oo0ooooo-oooooQg|™
OoDoooooooooogdg
Oooooooooooodg
Oo0oDooogogogoooodg
OO0 oDooo4Qgooooodg
Oo0ooooooooood
Oo0ooocooooooodg
Oooooooooooog
Ooooooogooooog
OO0 oDooogoooood
OO0 o0Dooo4gogooooodg
Oo0ooocoooooood
Oo0oooooooooodg
Oo0oooooooooodg
OoDooooogooooodg
Oo0DoDooo4gogooooodg
OOo0oOoooooOoooood
Oo0ooocoooooood
Oo0oooooooooodg
Oo0oooooooooog
Oooooo4gogooooodg
OO0 oDooo4gooooodg
OOo0ooooooooood
Oo0ooooooooood

e e R [y [ A B [
Ooo0ooooo oo ooDwoo4oowoDoooogo|moooooooooDoDoooooooDoDoooooooooogdg

Oo0oooowWooooooo4ooooooowWUooo©wWooooooooooooooooooooooogd

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

s e e s e e s e e e e e e e s [ |
e A R R e [ [ A By |
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Oo0Oo0ooooi™m
Oo0Oo0ooooi™
Oo0Oo0oooogi™
O 0Oo0oooogi™
OO0Oo0oooogi™»
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OOoo0ooooao
O Ooo0ooooao
OO0 oo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
O Ooo0ooooao
O 0Oo0ooooao
O Ooo0ooO0oo0ooao
OOoo0oo0oooao
OOoooooao
O Ooooooao
O Ooo0ooooao
O O0Oo0ooooao

gooboooboooboad ooooboooboad

JP 2004-502432 A 2004.1.29

ooooooobOooooogao

gbooboooooboobad
oooo0o ooooo oooao

googao

O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo

oo

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

Oooooooogoogoooao
Oooooooogoogooao
Oooooooogogogooao
OO0 ooDooog©®ogoao

good

OOoooooogd
OOoooooogd
OoOooooood
Oooooooogod
Ooooooogod
OOoooooogd
OOoooooogd
OOoooooogd

O oo ooooooQooo™
Oooooooooogoooao
OooooooogooQogooao
Oooooooogoogooao
Oooooooogogogooao
OO0 ooooogogooao

O0Oo0Ooo0ooao
Oo0Ooo0ooao
OOoo0oooao
OoOoo0oooao
OoOoo0oooao
O 0Oo0ooooao

googao

gooad

10

20

30

40

50



Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood

OooooooooooooooQgodg

OooooooooooooooQgdg
Oooooooooooooogogdg
OOoDooDooo4gogooooooggdg
OO0 oDoDooogogoooooogoogdg
OoooooooooooooOodg

e e R [y [ A [

Ooo0oooooogogQgogooQg
OoooooooggogooQg

e e o e ey R s I [y
e e e s e e s s Y I [ O

e e e e e e e ) e e ) e e e [ [ [ |
e e e e e s e e e e s ) e s e s e Y o A
[y ) e A ) e R e s [ B I A By

oo oooooo o0 ooooogogogooi;

O

Oooooooooooooogogogoo|o

OoooooooooooogQgow|io
OoooDoogog4ogooooogogoo|o
OO0 o0ooDoogog4doooDoooggogao
Oooooooooooooogoogoao

|

(16) JP 2004-502432 A 2004.1.29

ouodd 0Oooo0o40o ocoooooooooobooao

oooooooooboooooooooooooooooooao
ooooboobobooboobooooboobooboo
uoboobooboobooboooboobooooobooboobooag
oooooooooOooooooooooobooooooOooao
obobooboobobooobooboooobooboboo
uboboobooboboboobooboooooboobooboad
oooooooobooooooooooooboooooOogoao
oboooboobooboooboad
ooooboobobooboobooooboobooboo
uoboooboobooobooobr obooor obooboobodd
oooooooooOooooooooooobooooooOooao
obobooboobobooobooboooobooboboo
uboboobooboboboobooboooooboobooboad
oo ooooooobobooooooooobobDboood
gboooboobooboobooboobooobooboobad
oooooooooboooooooooooooooooooao
ooooboobobooboobooooboobooboo
uoboobooboobooboooboobooooobooboobooag
oooooooooOooooooooooobooooooOooao
obobooboobobooobooboooobooboboo
uboboobooboboboobooboooooboobooboad
oooooooobooooooooooooboooooOogoao
oboooboobobobooboooboooooboobooboag
oooooooooaon
oooooooooOooooooooooobooooooOooao
ooooooooboobooogoooopoboooooOoOoo
uboboobooboboboobooboooooboobooboad
oooooooobooooooooooooboooooOogoao
oboooboobobobooboooboooooboobooboag
cooooooOooOOooobobooooobooooopOoOoOO
oooooooopOOO0OO0oO0OoOooooooooooOoOoao
uoboobooboobooboooboobooooobooboobooag
ooooooooooooooooooooboobo OoOoOao
ooooboobobod0 oooboobooooobooao
uboobooboobodg oboooboobd oooobaoadao
oooooooobooooooooooooboooooOogoao
oboooboobobobooboooboooooboobooboag
oooooooooboooooooooooooooooooao
ooooboobobooboobooooboobooboo
uoboobooboobooboooboobooooobooboobooag
oooooooooOooooooooooobooooooOooao

Udd OCooooooobboooo0oo0otd0tbaoeb0bODbODDOOOO
oboooboobobobooboooboooooboobooboag

10

20

30

40

50



O
O

uoooooobooboooogao
oooooooao

O
O
O
O
O

Ooooooooooooooiocgogooo

oo ooooooogooooolioo

Ooooooogogoooimo

O

ooooo oogao

O Ooooioo
O 0Oo0ooi;oo
O 0Ooo0oo0oi;o

Oo0oo0oooool|o
OoooooogoQg|g
OoOooooogog|g
O0Ooo0oooogoglg

g o
ooao
ogood
goaoaao

OO 0ooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O0Ooo0oooao
O 0OoOoooao
O 0OoO0Oo0ooog
O 0Ooo0oo0oooao

oo

(17) JP 2004-502432 A 2004.

oooooooboooog

gooooboboobogobao

O oo ooo™
O Ooo0ooooao
O Ooo0gooooao
O Oo0goooao
O O0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O OoOo0ooooo
O OooQgooooao
O Oo0gooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O Ooo0ooooao
O Ooo0ooooao
O OooQgooooao
O Oo0gooooao
O 0Ooo0ooOoooao
O 0Ooo0oo0oooao
O Ooo0ooooo

O

O

ooooooao

O

O

O

O

O

O

O

O
g
u
O
g

1.

O

O

29

O

oo
ooao

uoooooboooboboboboobooboooboooboooboaadab

gooooooooo OboOoooU0oUo0oL0 ocooooooooboDbOOoOOOoooooao
gboooboooogoboobobooboboboboobobobooboobobao

ooooooao
goooooao

ubobooboouobdooboboobooboooboooboooadnb
oooooooooboooodd oboo4o ocooooooao

4
O

goboooboobo bboo oooboooboobooOo oboooboog obobooboo ooao
O

OooooooooogogooQg
oo ooooooogogooQg
OO0 ooooooQgQg™w
OO0 ooooooggogog
OO0 oo oDooogogogdg
Oooooooooogoogoadg
Ooooooooodg
Oooooooodg
OOoo0ooood
O0O0Oo0oooogod
OO0 oO0Oooogod
OoOoo0oood
Oo0oo0oood
OOoo0ooood
OOoo0ooood
OO0Oo0oooogod
O0Ooo0Oo0oood
OoOoo0o0oood
OOoo0oood
OOoo0ooood
OOoo0ooood
OO0O0Oo0oooogod
O0Ooo0Oo0oood
OooOoo0ooQg™
OoOoo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0Oo0ooogod
OO0Ooo0Oo0oood
OoO0Ooo0o0oood
OO0Oo0o0o©wod
OOoo0ooood
OOoOo0ooood
O oOo0oood

Ooo0ooooooo o0 oo oDoo oo oI oDooo o0 oo ooooQgog

Oooooooo0ooooooooDooDoooooooooao
Ooooooo4oooooo oo ooDoDoooogooooao
OOoooooo4oooooo oo ooDoDoooogooooao
OO0 o0ooDoooo4dooDoooUUUooDoDooooUggooooao
OoOoooo0ooo oo oooooooooooooOoQ

O
O

O
O

O O0Oo0oo0oooii@m
O 0Ooo0oooo

OoooooogoQgg
OOoDo©>ooogogg
OO0 oooooggg
OoooooooQgodg
OooooooogoQgdg

oo ooooogoQgg
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
O

O O o
O OO
O O o
O O o
O O o
O O o
[ i Ry |
[ i R
O O o
O O o
O O o

O O
O O
O O

O™

O O
O
O
(]
|
O
O
O
O
(]

O
O
O
O
O
O
O
O
O

oooooooobDooooooao

goooobooboban
gooobooobooaoand
ooooooobooooano

oooooobooooao
ooooooooooano

Oooo0ooo™
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogooao

OoooooooQgodg
OooooooogoQodg
Oo0ooooogooQgg
OoooooogoQgg
OoooooogoQgg
OoDooooogogg

gboobooobgobogoboobobn

gboobooooboobooboodd
goooooooooooooooooooao
gbooobooobooboobooboobooao

gooogooaon
gooaoand
ooooogano

oooogao
oooogao

O
O
O
O
O
O

O
O
O
O
O
OJ

O

O

uoboobooboobooboooboobooooobooboobooag
oooooooooooooooooooboboooooooao
gooobooboobooboobobooboobobn

10

20

30

40

50



e e R e e [y [ A [

Oooooogd
OOooooogd
OoOoo0oo0ooood
Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
Oooo0oooQgoao
Ooo0oooogoQgoo
Ooo0oooogogQgoao
Oo0ooogQgo™®
Ooooooggoao
Oo0o0ooogoQgogao
OoooooogoQgoao
Ooo0oooogoQgoo
Ooo0oooogogQgoo
Ooooooggoao
Ooooooggogao
Oooo0oooogoo
Oooo0ooogooQgoao
Ooo0oooogoQgoo
OoooooogogQgoo
Ooooooggoao
Oooooggogao

goooooaon

O
O

OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao

OooDOooodgood

0
O
O
0
4
O
O
O

OoOooooood
Ooo0ooooQodg
Ooooooogdg
Ooooooogdg
OOooooogdg

goooooboooad
ooooooooao
g

OooooooogoQooo
OoooooogoQgogooQg
OoooooogQgogoaoQg
Oo0oooooggogog
OO0 oDoooggogg
OoooooooOoogoo
OooooooogogoQoogoo
OoooooogoQogogoaoQg

goooao

A ey e I s 1 e Iy
e e e A s e e e e s [ |

OOo0ooDooo4oooooooo oD oo oooooUoooDoDoDoogogoooi;oog
e e e e e e s s e Y Y Y

Ooooooooooooooogogooood

OOoo0ooood
OooooooQgogoao
OoooooQgogoao
OoooooQgogoao
O0Oo0oooao
O 0OoO0Oo0ooaog
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo

oooao
gooobooobooano

(18)

Oooooooooodg
Oooooooogogogogdg
OooooooogoQgodg
OO0 oooooogogg
OO0 oooooogogdg

gu o

Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
OoooooogogaoQg
OooooogogaoQg
Oooooogogg
OoOooooooogon
Oooo0oooQogogoaQd
OooooooQgoQgQg
OoooooogoQgoQg
OooooogogaoQg

godoaao
oggaod

ooooooao

g o
uo
oad
g o
o

O0Ooo0oooao
O 0Oo0oooao
O 0Oo0Oo0ooog
O0Ooo0oo0oo0oao
O0Ooo0oooao

OoooooooOod

oo

oo
u o
oad
g o
oo

JP 2004-502432 A 2004.1.29

OoOoo0oo0ooood
Oooooooogod
Oooooooogd
Ooooooogdg
OO0Oo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OO0Ooo0oo0oooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao

ugoooaooadod

OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoooooao
O O0Oo0ooooao
OO0Ooo0ooO0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0Oo0ooooao
oo oooog™
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

oooooooooooooooao
goo0 oobooooooboo oo o
obooboobooboooboooboaoobooboad

OO0 ooooodg
Ooooooood
Oooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooogodg
Ooooooood
oo ooood
Oooooooodg
Ooooooodg
OO0 ooooog™
OO0 ooooodg

gbooobooboaobad

ooooooooobooooooogoao

" DoDO0DO000O0D0O0OD0O0O0O0O00O0D0O00O00O0O0D0O00O00
gboooboooboobooboobooboobooobooobobooboad
ooooooboooobooooooooooao

oooobooboboooboboboo
ubbooboobooboooboood
oooooooooobooooo oOao
oboooboobooboooboboboag
ooooooooooboobo bOboOoOao

gooobooobobooboboogoboobobooobooboobogoboboDbao

O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao

uoboooboooboboboobooboobooobooboobooobooboobdad
O boboocooooooooobooooouoooooboboobobooogoao

gooboooboooboboboobooboboogobooboboobooboobonn
uboboobouobooboogogbooboooboobooboboobooboo 0 4
oo oboooooooobbooboboo40ooob0 oooooboboooooo
coooooooOoooooDOogooooDpUOOoooDOoOoOoooODOoOoOooDoOO

10

20

30

40

50



e e [

Oo0ooooooooooog
Oo0ooooooooooog
OO0 ooooogogogogoooog
OO0 oooDoogog4gogoooog

Ooooooooooooooo0o oo oooo0o oo oDoooooomoooogdg
Ooo>ooo>®™OoODoooooooooooooooDoDoo-wooooooogd
e s e e e e e s e 1 [
e e e 1 s

O Ooo0ooOoo

R e R s [y [ |

O
O
O
O
O
O
O
O
O

I B [ o= O |
OoooooQgdg
OooooogoQgdg
Oooooogogdg
Y > [ o [ |
Oooo0oooOodg
OO0 oooogodg
OoooooQgdg
OooooogoQgdg
DL OO QOQOgoo™

OooooooooQgogogoo
Ooo0oooooogoQgogooQg
Oo0ooo®©woogogooaog
OO0 oooDooogQgg™®
OO0 ooooooggogodg
OooooooooOgoogoao
Ooo0ooooooQgogooQg
Oo0oooooogogogogooQg
Oo0ooooooggogooQg
OO0 ooooooggogog
OO0 oooDoooggogoodg
OooooooooOgoogoo
OooowooogoogooQm
OooooooogogogooQg
Oo0oooooogoggogooQg
OO0 ooooooggogog
Ooo0oooooooogoogood
OooooooooQgoogoao
O oooooogooQoogooQg
Oo0oooooogogQgogooQg
OO0 ooooooggogoQg
OO0 ooooooggogodg

OoooooooogooOodg
OoooooooogogoQgodg
Oooooooogogog
OO0 oooooogogg
OO0 oooooogogg
OOoo0oooOod
Ooo0oooQgodg
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

OoooooooogogoQgoog
OoooooooogoQgdg
OooooooogoQgog
OOooooooogogg
OO0 ooooogogg
OoOoooooooOodg
Ooooooooogogog
OooooooogoQgog
OooooooogoQgg

Oooooooooogoo
Oooooogooogoo

oooooooao
ooooboobad

O
O
O
O

Oooooogoood

OooooooOodg

Oo0ooooooQgoOo®wo
oo ooooooQgooo
oo ooooooQgooao
OO oooooogogooao
OO0 oooooogogogogoao
OooooooooOgoOooao
OooooooooQgooao
oo ooooooQgooao
oo ooooooQgooao
OO0 oooooogogooao
OO0 oooooogogogogoao

OoooooQgdg

oooooooo O

(19)

oooooooooao
oooooooooDao
ooooooooao

OoooooQgdg
OooooogogoQgdg
Oooooogogdg
OooOoo0ooooOodg
Oooo0oooOodg
OooooooQgdg
OooooogooQgdg
Oooooogogogdg
Oooooogogdg
I [ |

OooooooooQgo™
OooooooooQgoogoo

OoOoooooooOodg
OoOooooooogoQgodg
OoooooooogogoQgg
OoooooooogoQgg
OOo0ooo®©woogogodg
OO0 oooooogogg
OoOoooooooOod
OooooooooQodg

O
O
O

OooooooQgodg

O
O
O
O
O
O
O

OooooooogogQgogooQo OooooooQgdg

OoooooogoQgogoaoQg
O oOoooogQgogooQg

Oooooogoogdg

Oooooogogdg

oooooooooao
goooboob oDoboob Doboobooobooboo
U oboooboobobooboobooobooobooboobad

Oooooogogdg

Oo0oooooggogog
OoooooooOooOoo
OooooooogoOoogoo
OoooooogQgogoo
OoooooogQgogooQg
OoooooogQgogoaoQg
OO0 oooogQgogog

OooOoo0ooooOodg

g
g
O
g
u
O
g
O

OoOoo0oo0oooao
OoOoo0ooooaoo
OOoooooao
OOoo0ooooaog
O 0Oo0ooooao

Oooo0oooOodg

OoooooooQgdg
Oooooooogdg

oo oooooQgdg
oo ooooogooQgdg
Oo0oooooogoogdg
OO0 oooooggg

JP 2004-502432 A 2004.1.29

O
O
O

OOooooogdg
Oooooogdg

uoano

ooooooooooao
goooobooobooooadg

10

20

30

40

50



O
O
O
O

O O

O
O
O
O
O
O
O

Oo0ooooooooooDooogogooo®©wiooogd

O
O

Ooooooooo o0 ooDooooo0 oo oooo|jgoogooOoao
Ooo0oooooooo0ooDoDoooo0 oo ooooigogooao

Oo0oo0oooooQgo|™g
O o0oooooog|g
O OoOooooog|g
OO0Oo0oooogoglg

Oooooooooooooooooogogoi|ioogoo
Oooooooooooooobooooooi|ioooOod

OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao

Ooooooogooogao

O oDoooo4oooDoooogogoooio;oogdg
OO ood

goooobao
ugboooodaao
goooooao

Ooooo0ogogooii™

gbobooooooadg

Oo0Ooo0oo0ooool|™
Ooo0oo0oooooQg|™
OOoo0ooooogl|g
O0Ooo0ooood
OO0Oo0ooood
OO0OoO0o0oood
O0Ooo0o0oood
O oOoOood
OOoo0oooodg
O0Ooo0ooood
O0Oo0ooood
OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0oooodg
O0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Ooo0ooood
O0Oo0Oo0oood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
OO0OoO0O©ood

O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0Oo0ooog
O0Ooo0oo0oo0oao

googobao

O 0Ooo0oooo
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0ooOooao
O 0Ooo0oooao

Oo0ooooooogooooao
Oo0ooooooQgoooao
OO0 oooooogogoooao
OO0 oooDooggoooao
OOo0oooooooogogoOoooao
Oo0oooooooooo™
Oo0ooooooogooooao
OoDoooooogoQgoooao

O Ooo0oooo
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0ogooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooo0oooo
O Oooooo

(20)

O
O

JP 2004-502432 A 2004.1.29

oooooooboooooogao

O0Ooo0oooao
O 0OoOooogoaog
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0Oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oooo
O0Ooo0oooo
O0Ooo0oooo
O 0Oo0Oooaog

goooboobobogno

OJ

O 0O oo

oooooooooboooooooooooobooooooOooooooboooboooOooao

OoOoooooOodg
O oo oooao
O |OO0Oo0Ooao

g
u
O
g g
U
O
g

oooooooobboooogog
oooooooobboboooo
ooooooooooooo bObooao

ooog0g oboooboobooobogb O
ocpoOo0oooOoOoOoOoooooooooao
oooooooooboooboooooooao
goooobooboobobbo ooobao

OooooooooQgoogoao
OooooooQgogoaoQg
OooooogogaQg

Ooooo0oogood
Oooooogood

O O0Oo0ooooao
O O0Oo0ooooao
O O0Oo0ooooao
O O0Oo0oo0oooao
O O0Ooo0ooooao
OO0O0o0ooooao
O O0Oo0ooooao
O O0Oo0ooooao
O O0Oo0ooooao
O O0Oo0ooooao
OO0Oo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O O0Oo0ooooao
O 0Oo0ooOoooao
O O0Oo0ooooao
OO0Oo0ooooao
O O0O0o0ooooao
O O0Oo0ooooao

ooooboobooboboobogoboobao

ooooooooobboooOoOoooooobooboooboooOoooooboDoboDppOOO
goboooboooboobooboobooboboobooboboboobooboobooboag
O 0OoOoO0O OoOoODoO0O ODobOobooOooooooooooboooboooooao
0

O O0Oo0ooooao
Ooo0oo0ogoood

oodod ocoooooooooboooooooooobDboobobooooao

cooooooooboooooooooooboboooooooooooo o

o000 ooooooooobboobobooo0ooob0D ooooobooboooooo
coooooopO0OO0OObOO0OOO0OODODOODODOODOODODOODODODOO
O
O
O

ooooooooboOooooooooobbooooooooobobDoobond

goboooooboog ooboboobob0bo 0ob booboobooo ooao
ugoooobo oo obobooodob b0bbob0 boob0 Oob booobo oobaao

ocoooooooOoooobOOoo0ooooODbOOooopOO0OODO0DODODDODO0DODDODDOOD
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb

10

20

30

40

50



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

O
O
O

|

Oooooooo0ooDooooooomboooogodg
Oooooooo0ooooooooomoooogodg

Ooo0oooooooo0 oo ooooooDoDooooogoooooaoo
Oo0ooooooo0ooDoooooDooDooooogooooao
OOo0ooowooooooooooooo©wooooooaoao
Oo0oooooooooDoooooooooDoooogooooaog
OO0 o0ooDoooogQUoooDooo4gdUgooooDoDoogoggooooao
Oo0ooooooooDooDooooooooooooooooaoo

OOo0ooooooooooooogog|oooooao
OO0 oooooooooooogligog
OO0 oDooooogogooooogligg
OOo0oooooooooooooogl|gog

O 0Ooo0oooi.o

Ooooooog

O0Ooo0o©ooao

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

O Ooooo
O Ooooo
O0Ooo0ooOo™
O OooOooo
O 0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
OO oOgoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo

O 0Ooo0oo0ooao
O O0Oo0o©oo
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

Ooooooog O 0Ooo0oooio

OoOoooooao
OOoooooao
OOooOooooao
O O0Oo0ooooao
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoooooao
OOoo0ooooao
O Ooo0ooooao
oo ooog™
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoo0ooooaoo

O 0Ooo0oooio

O oo oooog

O OoOoooio

O Oo0oooooog

OO o0Oooijo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
OO oOgoo
O 0Ooo0ooo
O Ooooo
O Ooooo

Oooo0ogoooogo

Ooooooooo

Ooooooooog

Ooooooog

O oo oooog

O O0ooooog

Oooo0ooogo

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

Ooooooooo

Ooooooog

21)

O
O Oooo O

Ooooooog
O0Ooo0ooood
O0Oo0ooood
OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0oooodg
O0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Ooo0ooood
O0Oo0Oo0oood
OoOoo0o0oood
OOoo0ooood
OO0Oo0o0o©wod
O0Ooo0ooood
O0Oo0ooood

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

O Oooo

O 0ooo

O O0ooo

O O0ooo

O 0Oooo

O 0Oooo

O Oooo

[ I B

O Oooo

O

O Oooo

O Oooo

JP 2004-502432 A 2004.

™

O Ooogoo

O Oo0ooooao
I [y

O Ooogoo

O 0ooo

O O

O 0ooo

OoOoo0oo0oooaoo O 0Oooo

OOoo0ooooaoo

O 0Oooo

O Oooo

O Oooo

O 0OooQoogooo O Oooo

O OooQgogoo

O oOooQ

O Oooo

O Oooo

I R e
O 0ooo

O Ooogogooao
O 0Oo0oooao
O 0Ooo0goooo
O 0Ooo0oooao
O 0OooQgoogooo
O Ooogogoao
OO ogogooo

O Ooogo

O 0ooo

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O Oooo

O Oooo

O Oooo

.29

O Ooogo

O Ooogo

10

20

30

40

50



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

e e e e e I s [ |

OOo0oooDooo4o0oooooo4ogooooogogaog

O Ooo0oooo
O Ooo0oooo

Oooooooooooooooooogooao
Oooooooooooooooooogoaog

Oooooooooooood

O 0Oooo

gbooboooboobogobao

(22)

oooooooboboOoooooooobboDboon
oooooooobobooooooooobobDoon
ooooooooboboOoooooooobooon

gooobooboooooboado

gboooboobooboobaoao
ubouobooboobooboado
oooooooboooooogao
oboooboobooboooaoadao

Oooo0oooQgdg
OoooooQgdg
OooooogoQgdg
Oooooogogdg
OO0 oooogoogdg
Oooo0oooOodg

oad

ubooboobooboobooboado
ooooooboobooooooooooao
gboobooboooboooboooaoadao

O
O
O
U Ooooooooooboooood

Oo0ooooooooooog

OooooooogoQgQg
OooooooogoQgdg
OoooooogQgdg
Ooooooggodg
OO0 ooooogogdg
OooooooogoQgdg
OooooooogQgdg
OoooooogoQg™g
OoooooogoQgdg
Ooooooggdg
OO0 oooogogdg
OooooooogoQgdg
Ooooooooogogog
Ooo0oooooogoQgog
OO0 oooooogogoQgodg
OO0 oooooogogg
OoOo0oooooooOodg
OoOoooooooog
Ooooooooogoogog
Ooo0oooooogoQgodg

OOoooooooooooood
I I I o R
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 OooOooo

O 0Oo0ooo

O Ooo0ooo

O Ooooo

O OooOooo

O Ooooo

O Ooooo

O Ooo0ooo

O Ooooo

O Ooooo

O Ooooo

O Ooooo

ooooooooooooooooooao

Ooooooooooooooogooogogo

gooooao
gboooobao
goodaoand
gooooao
gooaao
oooooao
gpooob 0oooboooboao

gooooan
goodaao

O
O

O Ooo0ooo

O Ooooo
O0Ooo0oooo

O O o

O 0Oo0Oo0oogoog
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooo
O Oo0ooooao
O O0Ooo0ooOoooao
O 0Ooo0oo0oooao
O OoOo0ooooao
O O0O0goooo
O O0Oo0goooao

I ) [

goboobooboobaoao
gboobooooooado
gooooooobooooban
gboooboooboooaoadao

Oooo0oogooogod
Ooo0oo0Oo0oo0oobooOoadd

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

JP 2004-502432 A 2004.1.29

oooooooOooogogao
oooooooDoooogao
oooooooOoooogano

gooob booboboobooboobooboboboobooboboboo

gboboooboobooboonn
gbooboobooboaodd
oooooooOooogogao
gbooooo booobao 10

oooooooooOooooooooooooboobooo oo
goooboobobooboobgoboobooobogo oo
uoboodg obobooooboooboooboodo ooooo ooao

gbooboooboobdaobdd
ooooooobooooan
gboooboooboogan

20

oo ooooooogodg
oo ooooooogodg
oo o0 oooooogdg
oo o0 oooooogdg
OO0 o oooooogdg

OO0 ooDooogogoooood
O 0o ooooogdg

OOo0ooooooooooood

OooooooooQgoao
OoooooooogooQgogoaog
Oooooooogoogogaog
Oooooooogoggogog
OO0 oooooogogogog

30

O Ooooo
O OooOooo

oooooooooaon
o obobooogobao
gboogogbooaooodghnb 40
oooooooooaon
gboboooo ooba
oooooooooaon
goooobooboobod

O 0Oo0Ooogoog
O0Ooo0oo0ooao
OOoo0oooao

gboboooboobooboonn
gbooboobooboaodd
oooooooOooogogao
gboboobooboooooand 50



(23) JP 2004-502432 A 2004.1.29

o0 booooooooobob oooboobooo4o4o0o ooooooao
o0 ooooboboobooboobobobo ocoobooooobaooao
goooboooboobogobooboobooboooboobooobooDbonb
ubooobooobooobooobooboooboooboooooboooboooboagadnb
ooooooooboOooooooooobbooooooooobobDoobond
gooooboooboobooobooboboobobobooboobo Oobao
uboooboobod oboobooboobdooboo oboobooobaoaoaob
oad
ooooooooooooooooooboboooooooooobobooobond
goooboooboobogobooboobooboooboobooobooDbonb
ubooobooobooobooobooboooboooboooooboooboooboagadnb
ooooooooOoooooooooboobano

[ |
[ i R |
[ i R |
[ o R |
[ o R |
[ I R |
[ I R |
[ R |
[ I R |
[ R |
[ o R |
[ I R |
[ R |
[ R |
[ i R |
[ o R |
[ I R |
[ I R |
[ R |
[ R |
[ i R |
[ o R |
[ I R |
[ I R |
[ I R |
[ R |
[ i R |
[ o R |
[ I |
[ I R |
[ R |
O O™
[ R |
[ o R |

I ey e e e s [ |

Oooooooo»®OoODiooooo4ooooooooo oo oDooo| o oD oo oD oo oDoDoo4goOo©wooao
Oo0ooDooo4ooooooUog Do ooooo0ooooDoDoDoogUoooooooogdg

I [ e e e e e e [ A Iy
OoooOoooOoooOoooOoooOoo)ibhoocooooOoocohoooooooononOoadd

ey ey R R I

googogooag
ubooobooobooobooobooboooboooboooooboooboooboagadnb
ooooooooboOooooooooobbooooooooobobDoobond
goooboooboboobooboooboogoboooboobooobooDbodnb
ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooooooboooooooooobboooooooooobobooobod
oboooboooboooboooboooboooboooboooooboooboooboaodnb
ooooooooooooooooooboboooooooooobobooobond
opo0oooooooOooOO0oUoOoOoooooooobooooooooao
ooooooooboOooooooooobbooooooooobobDoobond
goooboooboboobooboooboogoboooboobooobooDbodnb
' ugbobooboobooboboobooboboboobooboooboooboooboadnb
O ooooooooboooooooooobboooooooooobobooobod
a oboooboooboooboooboooboooboooboooooboooboooboaodnb
O ooooooooooooooooooboboooooooooobobooobond
O ' goooboooboobogobooboobooboooboobooobooDbonb
a u oo oooobobooodob oboobobodgo oboboooobooboobo booao
O O oooooooooobooo0oo0 Obooooooooooboo oooobOoao
a g gooooboog obobobooboobooboobooobooboonnb
u u u
O O ooooooooobooooogo”" ooooboboboooooOooooboboDbOooo
a g coooooooOoooopoOooooopoopooDOoOooooDOoOooooOoO
O O oooooooooboooooooooooobooooooooooooboDboOOobond
O g goobooobooobobobgoboobobogoboobobooboooboobono
a u uoboooboooboboboobooboobooobooboobooobooboobdad
O O ooooooooobooooooooooboboboooooooooobODbOOo0ond
a g gooooboooboboogobooboobooboobobooboboDbD 0o
u u goboooboboo obog oboboooobouobdo oboobooboobao
ooooob0 oooooooboo ooobobO ODoooOooOOoOOOO0O ODOOOO bObOoOGo
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



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

(24) JP 2004-502432 A 2004.

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

OoooooooQgoooao
OooooooQogoooao
O ooooogogogoooao
OoooooogQgoooao
OO0 oDoDoog4Qgoooao
OooooooooogoOoao
Ooooooooogoogogoao
Ooooooooogogogogoao
Oooooooogoogogoao
Ooooooooggogoaog
OO0 oooooogogogaog
OooooooooQgoOoao
Oo0oooooogoQgQo™w
Ooooooooogoogoao
Oooooooogogogogoao
OOoDooo®©wooggogaog
OooooooooogooOoao
Oooooooooogoogoao
OoooooooogoQgoao
Oooooooooogoao
Oooooooogoogogoao
OO0 oooooogogogaog
OooooooooOooOoao
Ooooooooogogoao
Ooooooooogogogoao
Ooooooooogoogoao
Ooooooo®© gogao
OO0 oooooogogogaog
Oooooooooogoogoao
Oooooooooogoao
OoooooooogogQgogoo
Oo0oooooogogQg™©wQg
Oooooooogogogogoao
OO0 oooooogogogaog

O Ooogogog

OOo0oooooooooDooooogooooao
O Ooogogoog

O
OooooooggogoQg

OO0 oooood
Ooooooood
Oooooooodg
Oooooooog™
Ooooooodg
OO0 ooooodg
Ooooooood
Ooooooood
Oooooooodg
Oooooooodg
OoooooooOooOoo
OooooooogoQoogoo
OoooooogQogogoo
OoooooogoQgogoaoQg
OoooooogQgogoQg
Oooooooggogog
OoooooooOooOoo
OoooooooOoogoo
OoooooogQogogooQo
OoooooogQgogoaoQg

OOo0oooooo0oooooo4ogooooooogogoao
O d

OoooOoooDoooDoo oD ooogoooogogooogogoo
OoooOooooooooobhoooooooooOooOooad

OooooooQgooQgQd
OooooooogogoaoQg
Oooooogogaog
Oooooogogaodg
OOooooogogodg
Oooo0oooogoogod
OoooooooQgoQgoQg
OooooooQgogoaoQg
OooooogogaoQg

oooooobooooan
gooooobooocooooooooobo oooobao

ooooooao
O

OoooooogoQgdg

I I
I I

Oooooogogog

.29

OO ogogog

O

g
u
O

goooobooboboogoboobooboo ooooboooboooobooboao

ooooooooobooooooooooobbooooogo ooooooao
oooooooob oooob oDooboDb oooooboooooogoooao

ubobooboooduobdo ooboob booboOo obooobooobooboboobaooao
ooooooao

OoOoo0oo0oooaog
OOoo0ooooaog
OOoooooaog
OOoooooaog
OO0Ooo0ooooaog

O
O

O
O

O
O

O
O

0
0

gooooooan

gooooaoobaoaao

ooooo0 ooooooobobo oboooo boooooo o

oo ooooob bboooboob booobooobooobobo boooboaoadao
ooooooobooooooouooooooboocooooooooooao
gooobooobobooobobooboobobooobobbobod
gboooboboobooboooboooboobooboooboooboboboobodd
oooooobooooooooooooboboocoooooooooDoao
gooobooboobgobooboboboobooboboobobbobod
ugobooogbooooboobooobooboobooboouobobobooobaod
gooao
poocoODOo0O0O0oooOO0O0oOoooDOoOooooDOoOooooDooopOOOO
ooooooobooooooouooooooboocooooooooooao
goooboobobooboboogobooboboobogoboobao
gboooboobobooobooboooboobooooobooboad
goooooobooooooouooooooboobooooooooao
gooobooboboobobogobooboboobooboobao
ugboooboobobouobobooobooboooooboaooboad
uooooooboobooooogooooooobooobooooooooao
gboboobobooooboooboao

oooooooao
oooooooao
oooooooaon
oooooooao

10

20

30

40

50



oo ooooooogoQgog
oo o ooooogoQgg
oo o0 ooooogogog
OO0 o oooooggg
OO0 oo ooDooogogdg
Oooooooooogoogodg
oo o oooooogogogog
oo o0oooooogoQgg
oo o0 ooooogogg
OO0 oo oooooggg
OO0 oo oDooogogdg

OooooooQgoao
OooooogoQgoao
Oo0ooooog™©ogog
Ooooooggogao
OO0 oOoooogQgogaog
OooooooQgoao
OooooooQgoao
OoooooogogQgogoao
OooooogQgogoao
Ooooooggogao
OO0 oOoooogoQgogaog
OooooooQgoao

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

Oooooooooogog|o
O ooooooogog|o
oo oooooogogogig
OO0 ooooooggogig
OO0 oooooogog™= |»g
Oooooooooogo|o
oo ooooooogodg
oo ooooooogodg
OO0 ooooooogdg
OO0 ooooooogdg
oo oo oDoooogdg
Ooooooooogodg
oo ooooooogog

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

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

O Ooogoo|i.
I I I
I o I
O 0o ogo|i.g
Y [
O Ooo0oo|i.
O Oooo|i.
O Ooogoo|i.
I o I
O Oooo

O O0ood

OooooooogooQgodg
Oooooooogogogoog
Oooooooogogoog
Oooooooogogg
OOoooooogogg
OoOoooooooOod
OoooooooogooQgodg
Oooooooogogodg
OooooooogoQgog
Oooooooogogg
OOoooooogogg
OOooooooogoogodg
OoooooooogooQgoog
OooooooogoQgg
Oooooooogogog
Oooooooogogg
Ooooooogogg
OoooooooogooOodg
OOoo0oo®©wooogodg
OooooooogoQgog
OooooooogoQgog
OooooooogoQgog
OO0 ooooogogg

O O0ooo

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

O Oooo

(25) JP 2004-502432 A 2004.1.29

O
O
O
O
O

ooooooooooooooooao

Oooooooogod
Ooooooogd
OOoooooogd
OO0Oo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoo0ooooaoo
OOoooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooaoo
OoOoo0ooooaoo
OOoooooao
OOoo0ooooao
O0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooaoo
OOoooooao
OOoo0ooooaog
O 0Oo0ooooao

ooooooboooobooooooooooao
ogaod

ooooooooao
oo
ooooooooao

O
O
O
O
O
O
O d

O

oono
uon
ogogad

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 Ooogo

10

20

30

40

50



Oooooooooooogdg
Ooooooooooooogdg
OO0 ooDoogog4ogooooaog

(26)
0000 OO

ooooao
googao
uoano

O

Oooo0ooogogogoo

OO0 ODoOoO0O0O OoOoOOoOO0OO0 ODooooogoao
gooooboooboobooboogobogbao
goboooooboobooooobooobaoadao
O Ooboboboocooooooooooo ooao

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0o0o0ooooao
OOo0o0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
Ooooooo™
O0O0o0o0o©woo
OOoo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao
OO0Ooo0ooooao
OOo0o0ooooao
OO oOoooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao

e e e R [y [ A B [

I ey e s e e e
e e e e s e
e ey e e
e e e s e e e e e s s e A A o

Oo0oooooooooooooogQgog

O O0Oo0oo0oooii@m
O O0O0o0oo®wio
O O0Oo0ooooiio
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
Oooono™
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

OOoooooo|oooooooQogogao
O O0OoO0o©oo

Ooooooooogooao
oo o oooooogogogog
oo o0oooooogoQgg
oo o0 ooooogogg
OO0 oo oooooggg
OO0 oo oDooogogdg
oo ooooooogogoog
oo ooooooogoQgg
oo o0oooooogoQgog
oo o0 ooooogogg
OO0 oo oooooggg
Oooooooooogoogod
OooooooooQgooao
oo ooooooQgooao
OO0 oooooogoQgooao
OO0 oooooogoggooao

gboooboooodgan

OoooooooOoooooano
Ooooooooooooog
OoDooooo4ogooooaog
OoDooDoogog4ogooooaog
OO0 OoDoDoogog4ogooooaog

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

ooooooooooao

O
O
O
O

O
O
O
O

JP 2004-502432 A 2004.1.29

ooooug ocoooooobob o0 ocoooooooobo oo
oooo oobooo 0 oooboob bboobO Ooob booOoobOo obao
oooooooooboobooooooooooooboboooooooao
gooooboooboooboobobogoboooboooboooboobodao

gooboooboooboboboobooboboogobooboboobooboobonn
ubobooboouobobobobooboobobooboobooboboobooboodad
oooooob0 00 oooo obooooooooooDbOObOOooOooooao
gboooobooboobooobooboooboooboooboooboooboooboaodab

oo ooo 0ooO oooao
oooooooobooooood
O Oboocooog oo
oooooooooooao

0
O

OO0 oo ooooogogg
Oooooooooogoogodg
oo ooooooogogog
oo ooooooogoQgg
oo o ooooogoQgog
Oo0oooooogoggooao
OO0 oooooogoggogooao
OoooooooogoOooao
Ooooooooogooao
oo oooooogoQgooao
OO0 oooooogogooao
OOo0oooooogogooao
OO0 oooooogoggogooao

a
O
g
a
oad
a

oooad

goooooooao
ooooooooaon

oooooooao

O

O

O

O

O

uboobooboobooboobooboooboobad
ooooooooobooooo bOoO:o
oboooboooboooboooboobooboob oobooobooobooobao

O
O

O

gboooboooag
gooooad

O
o

u o

10

20

30

40

50



27) JP 2004-502432 A 2004.1.29

goooooooboobooobooooooooooboboo0 ODooooooooooboDoDoao
oooobo oooobooboboobo oboobobooboobooao
ooooooooooobo Oboboooboooooooobobo ooooooOoo
goooboooboobogobobobo obobobouobo0o obooboono
uoooob booobooboooboooooboobooooboobooboobad
ooooooooooooo0oU0o0 ocoooooooobooboo OboboDoOoo
goooboooboboobobobo oboobobog oboobooobooaob
uboooboobodob bboobob booobooobooboboboobaoodao
ooooooooboooooooooobboooooooooobobooobod
obooobooobooobooobobobobo ooooboobooobooobao
ooooooooobooobo 0O ooooobobO ooooobooOo0 OobooOoOoo
goooob booboobo0o oboobobo booboooboboobao
ubooobooobooobooobooboooboooboooooboooboooboagadnb

ooodo oooouooo0 ooooooboooo booooooooao
O Obooooogogooooobobooooooooooooooooo

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

Oo0ooooooooooog
OO0 ooooogogogogoooog
OO0 oooDoogog4gogoooog
Oo0oooocooooooondo

OOoooooo4ooooooo oD oo ooODooooooDoDoDooooooooaog

OOo0ooDooo0o40oooooooo oD oDoDooOooooooDoDoDooggoooooaog

I I A A I A |

Ooooooooo0oooooooooDooooooDooooooooooao

A s s |
Oo0oooooogooQg|g
OOo0oooooogog|g
OOo0oooooogoglg
OO0 oooooogogl|g
Oooooooooo|d
Ooo0ooooooogooQo|g
Oo0oooooogooQg|g
Oo0oooooogog|g
OoooooogQgdg
OO0 ooooogogdg
OoooooooQgodg
oo OoooogooQgdg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OoooooooOoadg
Oooooooogoodg
OooooooogoQgg
OooooooogoQgg
OoooooogoQgg
Oooooooggdg
OoooooooQgodg
OOo0ooooog™d
OooooooogoQgog
OoooooogoQgg
Oo0ooogd™®
Ooooooggdg
OooOoooooQgdg
Ooo0oooooQgdg
OoooooogoQgdg
Oo0oooogoQgdg
Ooooooggdg
Ooooooggg

goboboboooboooboooboogoboobobobonb

goboooboooboobooooobooboobooboagadab

ooooooobobOoOoooooooobobDboooo
ooooboobobobobooboobooboo

OOooooogdg

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

Ooooooogdg
O 0Oooo

Ooo0ooooQodg
Ooooooogdg
Ooooooogdg
OOooooogdg
OOo0ooooogdg
OOoo0oooOod
Ooo0oooQgodg
Ooooooogdg

O Oooo
O 0Ooo

Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
Oo0oooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
O0o0Dooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
Ooooooogod
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
Oooooooogd
OOoooooogd
O 0O0gooooao

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

ooooooooDao
oooooooooaon
oooooooobooooooooooobooooooOogoao

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

10

20

30

40

50



e e R e e A [

[y e e e e I

Oooooooogoogooao

OooooOoood
Oooo0oogoood

a
O
O
a
O
a
u
O
a

OOooooooo0oooooo oo oDoDooDooooooao
OOo0Dooooo4o0ooDooooooooDoDooDogogogoooao

Oooooooooooooooooogoaog
OooooooooooooobooooO0ooOooOoad

OOoo0ooood
OO0Oo0o0o©wod

O

OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao

O O0Oo0ooooao
OO0Oo0oo0oooao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao

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 [ [

O0Ooo0oo0ooao
OOoo0oooo
OOoo0oooo
O0Oo0oooao
O 0OoO0Oo0ooaog
Oo0O™ood
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0Oo0ooog
Oo0Ooo0oo0oow
O0Ooo0oooao

L R
L I R

Oooooog™
O0Oo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
O oOoOood
O O o

O O o

OO0Oo0oo0oood
O0Ooo0o0oood
OOoo0o0oood
OOoo0ooood
OO0Ooo0ooood

O oOood
O oOood

(28)

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

O0Ooo0oooo

O
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

O O0Oo0oooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooo0oooo
O O0Ooooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooao
O Ooo0oooo
O O0Oo0oooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooao

O
ocobopoOoOO0OO0OO0OOODDOO0DOODODDOODOODDODDOODDODO
O
O

JP 2004-502432 A 2004.1.29

O Ooooo
O O o0goo

O
O
O
O
O
O

O 0Oo0oo0oo0oao
O0Ooo0oo0ooao
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

O Ooo0oooao
O O0Oo0oooao

oooooooooboooooooooao

oooooao

ooo0 ocobooooboob obobooobooboobobobobooaob
ugboooobooboboooob 0 ooboobooboob Doobooabao

gooooooboooboooooooooobooobooooooooboooobooooo

g
O
goooboobobognno
goooboobooaooodgan
O

oooooooboooop O
gooboobooboaooodghb

oooooobooboobooogogoao

gbooboboobooobooobaodo

ooooobooooooooooao
goooobooobob0 oboogboobo o
ocoooooooooooopOooooOoO
oooooooobobooooooooooao

O

ooooooobD oooooboboooooooooobooboobooooao
ooooooooooooooooooboboooooooooobobooobond

gbooobooboboobogobogoboooboboo

ao

O Oooo

a
u
O
a
O

uboboooboouoboobooooobooboad
ooooooooobooboooooooao
gooooooboobooooobooboao

O

gboobooobooobobooboao

gooooan

ubooboob ocobooooobaoaoab

ooooooobobooood

ooog O

goooooobooboooboobognb

ooooao O
O
0

O

O 0Oooo
O oOood
O O0ood
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O oO0ood

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

ooog oo
googobao
goooaoand

ugoodaoand
oooogao
gooooand

10

20

30

40

50



Oooooooo0ooooooo0oooDoDooooooooao
OOoooooo4o0ooooooooooDoDoooogooooao

OoDoDoDooooooooooggdg
OO0 oDoDooogogoooooogogd
OoooooooooooooOodg
Oooooooooooooodg
Oooooooooooooodg
Ooooooooooooood
OO0 ooooogogogoooood
OO0 o0DoDooogogoooood
OOooooooooooooodg
Oooooooooooooodg
OooDoooooooooo™wd
Oooooooooooooodg
OO0 ooooogogogoooood
OO0 o0DoDooo4gooooood
Ooooooooooooood
Oooooooooooooodg
OooDooooooooooodg
Ooooooooooooood
OO0 ooooogogooooood
OOo0oo0ooooooooooood
Oooooooooooooodg
Oooooooooooooodg
oo oooooooooood
Ooooooooooooood
OO0 ooDooogogogoooood
OOo0oooooooooooood
Oooooooooooooodg
Oooooooooooooodg
OooDooooooooooodg
OooDoooooooooood
OO0 oDoDooogogogoooood
OOo0oo0oooooooooood
Ooooooooooooood
Oooooooooooooodg
Ooooowooooooood
Oooooooogogooooood
OO0 oDoDooogogooooood

Ooo0oo0ooo oo oo oo oOo0 oo oD oDoo oD oo oD oo oo UoHoDoDoDowWOoOoooDoooooDooDoooQg™®

OO0 ooooooo0ooDoooooooooog
OO0 ooooooooooDoooooooooog

OOo0oooDooooooooog™d
OO0 oDooDooo4goooooggg
Oo0oooooooooooooogQgog

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg
Oo0oooooooQodg
OO0 ooooooogodg
Oo0oooooogogodg
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooooodg
Ooooooooogodg
OO0 oooooogoogodg

I [ O R v

OO0 oooooogogodg
OO0 oooooogogdg
OOo0ooooooood
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
O oooooogogodg

Ooo0ooop
ooooooo
Dooo0Oo0O0oo
0ooooooo0o0o

O Oooo
OO oo
[ I |

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

oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
oo oo oDoooogdg
Ooooooooogodg
oo ooooooogog
oo ooooooogodg
OO0 ooooooogdg

O Ooogoo

JP 2004-502432 A 2004.1.

N
[{e}

Oo0oooooogoogodg
OO0 oooooogogg
Oo0ooooooood
Ooooooooodg
Oo0oooooogooQgodg
OO0 oooooogoogog
OO0 oooooogogdg
OO0 ooooooggdg

oooooooopO0OOO0ODOOODOODO
gbooboooboobooboobobnn
gboobooooboobooboodd
O ObOboooooooobbbooboodo
gboooboooboobooboobooobad
oooooooooboooooooooao
gbooboooogobogobooboban
gboobooooobooboobooobad
gooooooooboooooooooao
goboooano

gooooobooooboooooooooao
ooooOoooobooooopOOoOoOoOO
oooooooooboooooooooao
gbooboooogobogobooboban
uoooboooooboo oboooboooboadao
gooooooooboooooooooao
gbooboooboobooboobobnn
gbooboooooboob ocoobaoado
oooDpO0OOOODOO0OODODODOOODOODO
ooooooooboDOooooooooogp



e e ey R S e [ [ A [

O 0Ooo0ooo
O OooOgooo
O Ooogoo
O O0OoOgoogo
O 0Ooo0ooOoo
O 0Oooo

O O
O O
O
O
O

O 0Oo™©0Oo
O Oooo
O Oooo
O Oooo
OO oo
O 0Oooo

O OO

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

OOooOooo4ooooooogogood
I

OOo0ooooooooooooood

pOOODODODO
0000000
0Do0o0o0O00oO00o
0Do0o0o0O00oO0oo
0Dooooo
0Oo0oooo

OoIoOooooo0ooooooogoooao
OoIoOoooooDowooooogoooao
OO ooooo0oooooogogogoooao

O

OooooooQgoao
Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OO0 oooog™
OoOoo0oooogod
Oooooooogod
Ooooooogd

OO0 oooooooImOboooo o0 oo oooogodg
OO0 ooooooUoIOboDooo oo ooooogdg
OO0 oooow4OouUo|Oobooogogooooooogod
e s e e e e s [ |

oo ooooooodg
oo ooooooogodg
oo o0 oooooogog
OO0 o ooooo©wd
OO0 o0oooDooogw
OO0 oo ooooogdg
oo ooooooodg
oo o oooooogog
oo o0oooooogodg
OO0 o0 oooooogdg
O oo oooooogodg
OO0 oo ooooogodg
oo ooooooogodg
oo o oooooogodg
oo o0 oooooogodg
OO0 o0 oooooogodg
OO0 o oooooogodg
OOooooooood
oo ooooooogodg
oo o oooooogog
oo o0 oooooogodg
OO0 o oooooogodg
OO0 oo ooooogdg
OOoooooooodg
oo ooooooogodg
oo o0 oooooogog
oo o0 oooooogdg
OO0 o oooooogodg
OO0 oo ooooogodg
OOoooooooodg
oo ooooooogodg
oo o0 oooooogog
oo o0 oooooogg
OO0 o oooooogdg
OO0 oo ooooogdg

O Oooo
I I o B v
O Oooo
O 0O oOgo

O 0Oo0oooao

O 0Oooo

O Ooooo
O Ooooo

O 0Oooo

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 Oooo

(30)

O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O0oO0o™0o
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo.o
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

ocooooopoOOd
ocooDooopO0OO
gboboooboobood
gboooo oooad
ooooo ooog o

OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
DL O OOoo
O0O0oOo©ooo
O O0Oo0ooooao
O0o0oooOo™wog
OO0Ooo0oo0oooao
OO0Ooo0ooooao
OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OO0O0o0ooooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OO0Ooo0oo0oooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao

O Oooo
O Oooo
O 0O ogo
O O0ooo
O Oooo
O Oooo
O Oooo
[ o i B
O 0ooo
O O0ooo

O Ooooo
O Ooooo
O 0Oo0ooao

O 0Oooo

O Oooo

O Oooo

JP 2004-502432 A 2004.1.29

oooooooOooogogao
oooooooDoooogao

O 0O oo
O
O
O
O
O
O
O
O
O
O
O

gboboobooboooooand
oooooooOoooogano
ooog obooboogobao

gbooobooboobaoadd
ooooo ocoooooao

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

10

20

30

40

50



e ey [ R e e [y [ [
e e e e e e R e [ [
e e e e e [ |
e e e e e ) e e [

Oooo0ooogogogoo
OoooO0oo0ooboooOoO

[ ) ) ) A I By Ay

Oo0ooooooooooooooooDoooooooooodg

Ooooooooogoogooo

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

O Ooo0ooOoo
O Oo©oo

Oooo0oooQgdg OoOoo0o©ooQgdg

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

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

OooooooogoQgdg
OoooooogQgdg
Ooooooggodg
OO0 ooooogogdg
OooooooogoQgdg
OooooooogQgdg
OoooooogoQg™g
OoooooogoQgdg
Ooooooggdg
OO0 oooogogdg
OOoo0oo0oooOg©™d™d
OooooooogQgdg
OooooooogQgodg
OoooooogoQgdg
Ooooooggg
OoOooooooOoad
OooooooogoQgdg
OooooooogoQgdg
OoooooogQgg
OooooogQgdg
Ooooooggdg
OoOoooooogogoad
OooooooogoQo™g
OooooooogoQgdg
OoooooogoQgdg
Ooooooogogdg
OO0 oooog™d
OoOoooooogogoad
OOoo0o0ooo©wOgodg
OooooooogoQg™g
OoooooogoQgdg
OooooogoQgdg
Ooooooggdg

OoooooQgdg

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

OooooogoQgdg

Oooooogogdg

Oooooogoood

O

O
O
O
O
O
O
O
O

Oooo0oooOodg

OooooooQgdg

OoooooQgdg

OooooogoQgdg

Oooooogogdg

|

Oooooogoood

O

OooooooOodg

OoooooQgdg

G

O
O

OoooooQgdg
OooooogogoQgdg

O
O

O
O

™

Oooooogogdg

O
O
O
O
O

OooOoo0ooooOodg

O

Oooo0oooOodg

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

OooooooQgdg

OooooogooQgdg

Oooooogogogdg

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

JP 2004-502432 A 2004.

Oooooogogdg

I [ |

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

OooooooQgodg

OooooooQgdg

Oooooogoogdg

Oooooogogdg

Oooooogogdg

OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooaoo
OOoooooao
OOoo0ooooaog
O 0Oo0ooooao

.29

10

20

30

40

50



OOo0Do0ooooo0Uooooooo0oDoDoDooooooDooogogoao
OO0o0oooUdUoooDoooUddUooDoDooUoUoUoooDoooggogao
OooooooooooooooooDooooooooooogogoao

O

O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo

OoooooooQgooao
OoooooogogQgooao
OoooooogoQgooao

OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
OooooogoQgogaoQg

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
Oooooooogogg
OO0 oooooogogg
OoOoooooooOod
OooooooooQodg
OoooooooogQgg
OooooooogoQgg
OooooooogoQgg
OO0 ooooogogg

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

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

(32)

oboobooboobooboobooobad
ooooooooobooooodo ocoooooooob oooo oooao
goboooboooogoboobobooboboboobooboboooboobodnb

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

Oo0oooooooooimoogjoooao
OO0 oDooDoogogoooimooo©®|gooao

Oooooooooogoogoo
OooooooooQgogogoo
Ooo0oooooogoQgogooQg
OO0 oooooogoggogooQg
OO0 ooooooggogog
OO0 ooooooggogodg

O 0o o).,

O
O
O
O
O

[

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

u
O
a
O
g
u

O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O Oo0oooao

gooooaooaoaao

JP 2004-502432 A 2004.1.29

gooaao

0O

O 0o oo
O O ogo

g oboooogobad

ubobooboouobobobobooboobobooboobooboboobooboodad
ooooooobbooooao

oooo0 ocooooooboboOoooooooobobDoooad
gooboooboooboboboboobooboobooobobooboonb
ubobooboouobdooboboobooboooboooboooadnb
oooooooooobooooooooooobooboooooOogoao
uoobO oobooboboobooobooobooobooboobad

10

20

30

40

50



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

e e e e e s e e e o A |

I ey ) ) Ay A
OooooooooooooOooooooOooohoooOoooooohooooocooobooonoad

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
OJ
O
O
O
O
O
OJ
O
O

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

OO0 ooooooQgoooo
OO0 oo ooooQgoooo
OO0 oo oooogogoooo
OO0 oo oDooogogoooo
OO0 o0oooDooodgogogooao
oo oooooogoogoooo
oo ooooooQgoooo
OO0 oo ooooQgooooo

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

O0Ooo0oo0ooao

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

O
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

OOoo0oooo

OOoo0oooo

O0Oo0oooao

OoOoo0oo0odao

O0Ooo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

OoooooogooQogoooao

O0Ooo0oooao

O0Ooo0oooao

OOoDooooogoQgogoooao

O 0Oo0oooao

O 0Oo0oooao

Ooooooooooogoogo

OoOoo0oo0odgano

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

Ooo0oooooOooOooOooao

O0Ooo0oo0oo0oao

OoooooooQooooao

O0Ooo0oooao

(33)

O O
O O

OooooooQgoooao
OooooooQgoooao

O0Ooo0oooo
OOoo0oooao

[ |
O d

O
O

O
O
O

O
O
O

OO0 ooooogogQgogogooao

O 0Oo0oooao

O

O
O
O
O
O

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

OOoo0oooooOooOooOooOoao

O 0Oo0oo0oo0oao

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

OoooooooOooOooOooao

O0Ooo0oo0ooao

OooooooQooooao

O0Ooo0oooao

OooooooQgoooao

O0Ooo0oooo

OoooooogoQgoooao

O0Ooo0oooao

JP 2004-502432 A 2004.

OoDooooogoQgogogooao

O 0OoOooogoaog

OOoo0oooooOooOooOooOoao

O 0Oo0oo0oo0oao

OoooooooOoooOooao

O0Ooo0oo0oo0oao

OoooooooQooooao

O0Ooo0oooao

OoooooooQooooao

O0Ooo0oooo

OooooooQgogoooao

O0Ooo0oooao

OO0 ooDooogogQgogooao

O 0Oo0Oooao

OoooooooOooOooOooOoao

O 0Oo0oo0oo0oao

OoooooooOooooao

O0Ooo0oo0ooao

OooooooQgoooao

O0Ooo0oooo

OoooooooQooooao

O0Ooo0oooo

OoooooogoQgogoooao

O0Ooo0oooo

.29

OO0 ooDooogoQgogoooao

O 0Oo0Oooaog

10

20

30

40

50



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

OOoDooooo4oooooooogoooooogdg
OO0 o0ooDoogg4doooDoooogUooooooogdg
Ooooooooooooooooooooodg

OOoooooo4oooDoooooooooooggogaog
OO0 o0ooDooggUooooDoooUggUgooDooogogogogaog
OooooooooooooooooooooogoaQg

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

oo ooooooQgogooo
OO0 ooooooQgogooo
oo oooooogogogooo
OO0 oooooogogogogoao
OO0 oDooDooogQgogoao
Ooo0oooooogogooo
oo ooooooQgogooo
oo ooooooQgogogoo
OO0 oooooogogogoo
OO0 oooooogogogogoao

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

OooooooQooooao

OooooooogoQgQg
OooooooogoQgdg
OoooooogQgdg
Ooooooggodg
OO0 ooooogogdg
OooooooogoQgdg
OooooooogQgdg
OoooooogoQg™g
OoooooogoQgdg
Ooooooggdg
OO0 oooogogdg
OooooooogoQgdg
OooooooogQgdg
OooooooogQgodg
OoooooogoQgdg
Ooooooggg
OoOooooooOoad
OooooooogoQgdg
OooooooogoQgdg
OoooooogQgg
OooooogQgdg
Ooooooggdg
OoOoooooogogoad
OooooooogoQo™g
OooooooogoQgdg
OoooooogoQgdg
Ooooooogogdg
Ooooooggdg
OoOoooooogogoad
OooooooogoQodg
OooooooogoQg™g
OoooooogoQgdg
OooooogoQgdg

OoooooooQogoooao

Oooooooogooooao

OoooooogoQgogoooao

|

Ooooooooooogoogo

|

Ooo0oooooOooOooOooao

OoooooooQooooao

OoooooooQgoooao

OoooooogooQogoooao

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

OOoDooooogoQgogoooao

|

OO0 oDoooggogoao
OooooooooQoooOoao
Oooooooogoooao
OoooooogogQgooao
OoooooogogQgooao
OoooooogQgogoao
OooooooooOooOooOoao
OooooooooQgooOoao
Oooooooogooao
OoooooogogoQgooao
Ooooooogogogogooao
Oooooooggogoao
OooooooooOoooOoao
Ooooooooogoooao
OooooooooQgooao
Ooooooogogogooao
Ooooooogoggogooao
OoDoooooggogoao
OoooooooogoooOoao
Ooooooooogooao
OoooooogooQgooao
OoooooogogQgooao
Oooooooggogooao
OO0 ooDoooggogoao

Ooooooooooogoogo

[

(34) JP 2004-502432 A 2004.1.29

ooooooobobooooooooobDboooboo

O
O
O
O
O
O
O
O
O

OoooooooQooOgoo
OooooooogoQogogoo
OoooooogoQgogooQg
OoooooogQgogooQg
Oooooooggogog
OoooooooOooOon
OooooooogoOoogoo
OooooooogogQgogoo
OoooooogoQgoogooQg
OoooooogQgogooQg
Oo0oooooggogoQg
OoooooooOooOoOo
OooooooogoQoogoo
OooooooogogQgogooQo
OoooooogoQgogoaoQg
OoooooogQgogoQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoOoogoo
OoooooogQgogoo
OoooooogQgogooQg
OoooooogQgogoaoQg
OO0 oooogQgogog

obooobooboobooboobooooobao
ooooooooao

OO0 ooooog

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

10

20

30

40

50



e R e [ [ A [
Ooo0oooooo0Qo0woDooo4oooooooooD oo oDooDooD oo oDoDoDoooo0 oo oDoDooo0DooDoooogdg

Ooo0ooooooQoooDwoDooooooDoDooooooooDoDoDoooooooooogdg

OO0 o ooooogogooo
OO0 oooooogogoo
OO0 ooooDooogogogo
Oooooooooogogoo

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
[ [ o O i I |

OoOo0oooooo0ooooooUog o UoooDoDoDoUooUDoooDoDoDoooggoooooogdg

O oo oooDooogoo oo oooooogogoogao
OoooOoocobhooohoooooooooooonooOoano

O 0Oooo

Oooooooooogogood
OoooOoobooooooOodd

O
O
O
O
O
O
O
O

O O0ooo

Oooo0oooQgdg

O
O
O
O
OJ
O
O
O
O
O
OJ

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

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

OOoo0oo0oooaoo
OoOoooooao
OOoooooao
OO0o0Oooo®©™wog
O O0Oo0ooooao
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooaoo

O 0Oooo

OoooooQgdg

O Oooo

O Oooo

OooooogoQgdg

O Oooo

O Oooo

Oooooogogdg

O Oooo

|

O oOood

Oooooogoood

O

O 0Oood

O O0ooo

Oooo0oooOodg

O 0Oooo

O O0ooo

OooooooQgdg

O 0Oooo

O Oooo

OoooooQgdg

O Oooo

O Oooo

OooooogoQgdg

O Oooo

O Ooogo

Oooooogogdg

O Oooo

O oOood

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
O 0Oo0ooooao

O

O O0ood

O O0ooo

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™ OO

O O0ooo

O Oooo

O Oooo

(35)

oad

O Oooo
O Oooo

O
O

O Oooo
O Oooo

O

O Ooogo

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

O Oooo

O 0ooo

O 0ooo

O 0on0o™
O O0ooo

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

O O0ooo

Ooooooog

O 0Oooo

O Oooo

Ooooooog

O Oooo

O Oooo

OoOoooooog

O Oooo

JP 2004-502432 A 2004.

ooooooooooan

O Ooogo

O 0O0ogooooog

O Ooogoo

O 0Oooo

OoooOoooooo

O 0ooo

O
O
O
O
O
O
O
O
O
O
OJ

Oooooooo

O 0Oooo

Ooooooog

O Oooo

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

Oooooooog

O Oooo

O oo oooog

O Oooo

™

O Oo0oooooog

O Ooogo

Oooooooo

O 0ooo

Oooooooo

O 0Oooo

Ooooooog

O Oooo

OOo0o0oo©woog
O Ooooooog

O Oooo

O Oooo

.29

OO0 ooooog

O Ooogo

10

20

30

40

50



OO0oooooooooDoooo0 oD oo oDoooooooDoDoDoooooooao

0000
Ooo0Q
000
0000
0000
“oDooo
0000
0000
0000
Ooo0Q
0000
0o0oao
0000
0000
0000
0000
0000
oo
000
0000
O

O
O

Ooooooogdg
Ooo= oOoooogdg

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

oo

O
O
O

|

O O0Oo0ooooao
OOoo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oo0ooao

[ o R |

|

ogoad

O
O

oo

O
O

oo

(36)

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

O

L R |
OOoooooao
O Ooo0ooooao
O Ooo0ogoooao
OO0Oo0ooOoo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0ooO0oooao
O0Ooo0oo0oo0ooao
OOoooooao
OOoooooao
OOooOooooao
OOoogo=T oo
OO0Oo0ooOoooao
OOooOooo0ooao
OOoo0ooooao
OOoooooao
OOoo0ooooao
OQOoog=T= ooo

[ |

JP 2004-502432 A 2004.1.29

oooooooOooogogao

O 0Ooooo
O 0OoOooog

goboboboooboooboooboogoboobobobonb

goooooobooboob boooobooooooobooboooboogdab

goooooooocooooooooobooobooooooooboooboopp oo

oo oooDooTE*T®
Oooo0ooogono

O
O
oooooob oo o ooo oo ooao
uoooooob oooobooobo oooboo O
o000 ooooooooboob bbooo
oo oooooob ooooooo ooao

oo obooobooo ooogb boao

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

Oooooooogoooiooao
Oooooooogogoio;oo

[}

O
O

O 0o oo
OO oo
O O oo

O
O
O

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

O O

o
OoooooooooOooooioo

Ooooooooogogooogooi;go

O O
O O

O
OJ
O

>
O

O
OJ
O

O
O
O

O
O

O O
O O

gooooboobooobooboogoboo
uob booobobooboobodg ooa

O
O
O
O
oooooooooboooooooooao
O
O
oo ocoooooobobDbooao

O

O O
O O

O

O O
O O

O
g
u
O
g
u
O
a
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

OoOoo0ooood

O
O
O
O
O
O
O
O
O

(]
O
O
O
O
O
O
O
O

O

O 0Ooo0ooo

O

O
g
a
O
g

oogd

goooboooboboobooboooboogoboooboobooobooDbodnb
dbpoboobobooboobobouobooboooboooboobadnb
ooooupwO0ObOODODOOOOOOOooOooOoao

ooooooobooooan
gooobooobobooag
gooooo aao
oo ODoooogad
oo 0ooogbaod

O
O

a
O
oo

gooad

oo oOao
gooaoan
oo ooano
goooobo0 oboobo oooobooboao

t
0
g
u
O

O

O

O
O

O
O

O
O

O
O

oo oOo0oano
goooao

O ODDoOoOaO
oooog o

O
O
O
O
O
O

O
O
O
O
O
O

10

20

30

40

50



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

e e e == I e ) e e e e e [

e e e e e ) e ) e e e e e [ B s [

OO0 oO0DoDoo4gogooooogdg
Ooooocoooooooogod

e e I I [y o
OoooOoocoOoooooooooOoooOoooooooooooooobooOoOgoan.

O

O 0Ooo0ooo
O 0Ooogoo

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0Oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooaog
O0Oo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Ooogoao

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao

Oo0oo0oood
OoOoo0oood
OoOoo0ooood

O0Ooo0oo0ooao
O 0Ooo0oooao
T OO gTE 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

Ooo0oo0oood
Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OO0oo0© oo™

O

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

O 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
O O o0goo

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 Ooo0oooo

O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
OoT Oo0Ooo
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
OooooT T

Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
T OoOooQgoao

O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao

37

|
I [y |
T OoOooQgE

O O
O
O

OO oood
Oo0o0oood
OoOoooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0Ooood
OO0Oo0o0o©wod
Ooo0oo0oood
Oo0o0ooood
Ooooog™
OoOoo0oooogod
Ooo0Ooo0ooood
OooOoo0oood
O oOoood
OoOoo0ooood

I [ |
I [ |
O Ooogogoog
OO ogogog
O 0Oo0oo0oo
I [y |
I |
T Oo0Ood

JP 2004-502432 A 2004.1.29

O d
[ |

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

O
O

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

gooobooboooodgan

O OooOgoox
OO ogogog
O 0O o0ooo
I [ [ Iy |
I [ |
[ |
O Ooogogog
OO ogogog

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

OoOoo0oooogod
OOo0o0oooogod

10

20

30

40

50



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

OOooooo™wd
Ooooooogod
OO0 ooooogod
Ooooooood

e e e e e I
[ e

e A e e e e e e I [
Oooooooo0oooooooooDooooooooooogod

Oo0oooooooooogdg
OoDoooooooooogdg
Oooooooooooodg
Oo0oDooogogogoooodg
OO0 oDooo4Qgooooodg
Oo0ooooooooood
Oo0ooocooooooodg
Oooooooooooog
Ooooooogooooog
OO0 oDooogoooood
OO0 o0Dooo4gogooooodg
Oo0ooocoooooood
Oo0oooooooooodg
Oo0oooooooooodg

OoOoo0oooogod

Ooocoooogooogoog
OoooooooooOoooO

O 0Ooo0oooao
O 0Ooo0oooo

O
O

O
O
O
O
O

O0Ooo0oo0ooao

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

O O0ooo

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

OOoo0oooo

O 0Oooo

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

OOoo0oooo

O Oooo

O0Oo0oooao

O Oooo

|

|

OoOoo0oo0odao

O oOood

O

O0Ooo0oo0oo0oao

O O0ooo

O0Ooo0oooao

O O0ooo

O0Ooo0oooo

O Oooo

O0Ooo0oooao

O Oooo

O 0Oo0oooao

O Ooogo

|

OoOoo0oo0odgano

O oOood

O

O0Ooo0oo0oo0oao

O O0ooo

O0Ooo0oooao

O Oooo

(38)

O0Ooo0oooo

O Oooo

JP 2004-502432 A 2004.1.29

O Ooooo
O 0OooOooo

OOoo0oooao
O 0Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0OoOooogoaog
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oooao
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
O O©ogog

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

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

goooooobooboooboobognb
ooooooooobooooooogoao
ooooboobooboobobog
gbooboobooobooobogan
oooooooobooOooooogao
oooobooboboooboboboo
ubbooboobooboooboood
ooooooooboobooooooao

O Ooo0oooao
O 0Oo0oo0oo0oao

gbobooboobooboobano
goobooobooobooaoood
ooooooobooooano

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

O
O
O
O
O
O
O
O

oooooooboooao
gbooobooboobooboobooooao

10

20

30

40

50



e ey R e [y [ [

ToOoDo0DoooOoD oD oDoDooo o0 oo oDooogoogogIo;mooo

Oo0oooooooQoImoooo4o0ooooooQgooao

Oooooo©|o0ogoo
Ooooooo|jgoogoao
OO0OoOoooodg O O
O O
O

OooT oogao
OOoo0ooood

gooad

O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0ooo

OO ooooog

oo ooooooogodg
oo ooooooogdg

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

Ooooooooooooooogogooogogodg
OooOoo0oo0odgao

Oooooooooooooogoooao

OoOooOoDooooo0oooooooD oo oDoooooooImbooogogog
oo oDooooo oo oDoDooogogogoooao

pOOOD

O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
OO0 oo
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
OO oOgogo

O 0Ooo0ooo

go

OoOoo0oooaoo

OooooogogQgogoao
Oooooogogdg

0o

Ooo0oo0ogao O

Oooooogoood

uoano
oogd
ooano
uoano

g
u

OooooooQgdg

Oooo0oooOodg
O Ooooo

googoboao
gboobooboobooboob oobooboobdd
ooooooooOoooo0 ooooppoooooono
goooobo obogop,0o0oboboobono oogob
uboobooboboobdooboobooboooadnb
goooooooOooboooogoooooboooogooao
xdJooobooobooooboooboooboboobooxooboooooooboono

gu o
od
g o
u o

OoopOoOOoOODODDOOO
gboooboooboooado
ooo oo0

O O0OoQgoooao

OooooogoQgdg

oo

O oOood
O o0ood

Oooo0oOoooogo
Oooooooog

O

O

(39) JP 2004-502432 A 2004.1.29

oooooooobooooooooooboboooboo

oo

oooooooooan
gooooboobgab
ocooooooop O
oooooooooan
gobooobooboaoanb

O0O0O0O0000O0O0
i s
00000000 OoO
O0O0O0O0O0O0Op OO0
Oo0o0O0O0Oooo0o0n
0 000 00000
O0O0O0O0OpOOODO
0000000000
0000000000
00000000 O0O0
0000000000
Oo0o0O0O00o0oO0OonO

ooogag
oooogao
ooooan
oooogoaod
o o000
ooooao

O 0Ooo0oooao
OoOoo0Ooooao
T OO Ogoo

ocoooopoOOO0O

goooboobgaob

oooooooooao
oooooooooao
oooooooooao
oooooooooao

O

[

Ooooooooo

g
a
O
g
u
O

O
O
O
O

O 0Ooo

goooboooobogobad
oooooooooooooooooooooobocooooooooao
ooog0 oboooboboobooobooboobooboobo

O 0Oooo
O 0Oooo
O Oooo

Oooooooog

Ooooooog

OOoo0oooao
O0Ooo0oooo
O 0Ooo0oooao

g
t
O
g

O

Ooooooog

O

O

0

O oo oooog

O

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

O oo ooooog
Ooooooooog
Oooooooog
Ooooooog
Ooooooog
O O0oOoooo®™wd
O 0O0oooooog

oooooooooboooooooooooboobooooo
ooooooboOoocoooooooooboobooogogao

goooooaon
ooooooaon
ooooooaon
ooooooao
oooooao
ooooooao

gbobooooao

gbobooobogao

gooooooboad

00,00, 00
Ooo0o0O0oOooo

ooooooooaon
oooooooooaon

10

20

30

40

50



e e [y R e e [ [ A [

(40) JP 2004-502432 A 2004.1.29

ooooooboobooooogogoao

ogoogano
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
obooobooboooboboobooboooooboooad

ooooao
gooobooobobooboboooboobooboooboobopwbooboboDboOonb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooooboooooogooooooboobooooooooon0 oooooobODoao
oooobooobooboobooobooobooboboo oboob booooboao
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
oooobooobooboobgyg g0 b0oobocboobooboboobaoadnn
oooooooboooooooooooooboooooOoooooboobooobooOogoao
oooddgyggpg0bOD0OD0O,00000O0O0DO0DDDODOOODODOODODODDODDDDODODOORB
ugbooboobobouobdooboboobooboooboobad

ooooao

uon

ocpoOooobooO0oOoOobobooooooboooooDobboooooo
oooooooopO0O0OO0oO0oOoOoOoooobDoOoboU0oUOoOoOooooooDoboboooOoOoao
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooooboooboao

goodgano

oooooooooooogoogoooobobob OboOo OooOobOOoOOOoOoooooao
ooooboooboobooboobobooboobooooobooboobooobobpponb
ooooooooooooooooooobooooooooooobobooboooOoOoan
DDDDDD[I[IEIBDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
cooooooboooooobobooooobobOoooobobbOOooooDboooopOO0DOoOOO
ooooooooooboooogooooooboooopUOoOooooobooboDobobooOoOoo
gbooobooboobaoaoab

ooooao

uon
ocpoOooooOoOoO0oOoooboOoooobDOoOoooDbODOOoOooOODbODOoDOooDoODDboOoOoo
goooboooobogoboboogobooboboooboobooboobooDbonb
coopO0oboOoO0oOooooOooooooDOooooOOoOoOooobDOoooooDOooooao
oo oo oboooo0oo ODOOUO0 ODOOOUOUOoOooooOooboDboODOOoObOOoo bOoo
o ooooobooobdo oboboo0 obooboboobooboboobooboobobao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboo ooobooobob boboboOob bObOooOobOOo OoboboDb Dobao
oooobdo oobooobo obooboob Oobo ocooboooboo ooooboo o
ooooooao

googao
gboooboobpb0oobobooboobobobooboobobooobooboboadnb
ooooooooooooooooooobooooOooooooboboboooOoOodo
oboooboooboad

10

20

30

40

50



O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
T O oOod

Ooooooooooooogodg
Oooooooooooogdg

(41)

JP 2004-502432 A 2004.1.29

ooopO0OOoOODOO0DO0OODODOODOODODOODODOODDODODODODDODDODODOODDODDOOO

gooad

O 0Oooo
O oOooo
O 0Oooo
O 0Ooo

oooooooooboooooooooobboooooo
oboboobooboboobooboboooboobooboo

oooooooooOoOoooooooooobooboooooOooao

ocoopO0OOoOooOO0O0OoOoOODOO0DOoOODDODO0OOODODO0OOODODDODOODDODOOO

ocoopUOO0O0CODO0O0O0DOODOO0OOODODODO0OODODODDODOOOODDODOOODODDOOO

goboooooboo0 ooboobobooboooboobooboobobooboboboo

0
0
goooooooo
ooooano
agodoao
BLASTX -AM{#Ty—) = AWLE3E84; v b = RAR |PL62)Z|DHIL_RAT
CHEVHE: le-12 (MMll) EBEHARITILITHS
FSAAVHE (T—ri=3%7) : 86
—Bx ;43 %

ARATYLYIEYSHR  : BLOSUMEZ ( —BiR—LERETEOLALSD )

FIXH—U—FxFIL—L : 41

F—yA—A¥—F | nrap

PASLOGARVLLTGANAGYGEELAYHYARLGSHLVLTAHTEALLOXVVGNCREKLALPRS SH

F..LQG :V: TGA:.G:6.E:AYH :::G:H:VLTA.:E. LQKVV..C :L.A..:.:

FEMLOGKKYIVTGASKG IGREMAYHL S KMGAHVV L TARSELG LOKUVERCLELGAASAHY

RGGPGLX*GARERGAFALDQ-LGGLD 506

-G . . -ER .....: LGGLD

TAGTMEDMATAERFVVERGKLLGGLE 110

pooO0O0O0OOoOoOO0O0OOoOOoODO0oO0oOooOoDOoOoOoooDOoOoOooaO

10



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

0 02/02797 A2

{I4) World Intellectual Proper

(42) JP 2004-502432

(12} INTERNATIONAL APPLICATION PHBLISHED UNIHCR THE PATENT COOPERATION TREATY (FCT)

¢ Organization
Tnternational Burean

(43) Internativmal Publication Dale

(X0 0 U AN VO

(14 Intermational Publication Numlser

11 January 2002 (10.01.2002} PCT WO 02/02797 A2
(51} Internatinmal Patenl Chssilication™ CHZQ LN (41) Dresignaied Stales routianelss AF, AGE AL, &M, AL AL,
AZ BA,BB,BG, BILBY. BZ, Ca, CILCN. COLCR, O,
213 Internadonal Application Nuwher:  PULHPO1ATE52 ©Z. DI DK, DM. TZ. TC, BE. ES. FL G, G AL
G HEHU, T3, 1L, LK, IS, T8 K. KOG, KR KR KZ, 1L,
(22 Inteenativosl Filing Date:  + Jaly 2001 (34.07.29003 VX, 32, 9o V2. T P B RI. §5. SF 50, 61 8K
SL.TLTM. TR, TT. TZ. UA, UG, 18, UZ, VIV, YT, ZA,
(25 Fibng Langunge: English o
(26} Punlication Language: English iy Designared States frgionadis ARTPO) pareint (1T, GM
KL, LS, MW, MZ, 5[V, SL. SZ, TZ. |G, ZW), Eureian
(303 Priority Data: patentAM. AL Y, KG. KZ M1, /U, T1. TM). Livropean
GNZLG.350 5 Iuly 2000 IDSUZ2000 (15 patent (AL BE, CH. UY. DI DKL 158, 11, FR, I3, CK. E,
601231263 £ Seplember 2000 108.00.2000,  US 1T LU, MO, NL, BT SE, TR, QAL potent (RE, K1, CE
CG, CL CM, (G4, GN, GW, ML, MR, NE, SN, TD, TG).
(713 Applicant (for afl dusigmated Stetex cxsept E85) ER
AKTIENGESELLSCIIAFT  [DEME] 51368 Lev-  punlishod:

72y
5

(&2}

erknsen IDEY

Inventor; and

InventariApplicant 1for LS onfelt RAMAKRISIDNAN,
Shyam [NUS]: 76 Fuston Raad, Apt. #10. Brighton, MA
OZL43 1LIS),

Cammew  Reprasentarivet
SELLSCHAFT, 51368 Loverkusen iTEL

withewt imeraations] sear vepert ond te b republished
Ko receipt of thai repert

with sequence listing port of deseription pablished sepa-
rutihy i 2l fort it v iilible upon et oo
the breersertionil Burea

For oeo-leteer codes mud otficr abbreviations. reier e the *Guid-
et Noges dy Cubas il ADBroviITions " appetring ot v dogine
nityy of coch regular ine of the PCT Gazerte.

{54 Tide: REGULATION OF ILMAN 11 BETA [IYDROXYSTEROID DEIYDROGENASE 1 LIEE ENZYME

&

Tuarrae LD Thelas
dysfunetions ar diseases including, bt not fimited we CWS disorders, osicoporosi

Alstrace: Reapents which repolste human 11 ota-
werox ysburoinl duhydropernsg Llie

development abnormalities. and diabeles.

L prestiueels e

provanting, smelivrating, oroum
er disease. ohesily, blood pressure or Fial

A 2004.1.29



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

20

23

30

(43)

WO 01mT PCT/EPOLNT032

REGULATION OF HUMAN 11 BETA-HYDPROXYSTEROID
DEHYDROGENASE {-LIKE ENZYME

TECHNICAL FIELD OF THE INVENTION

The invention relates to the regulation of human 11 beta-hydroxystereid dehydroge-

nase i-like enzyme.

BACKGROUND OF THE INVENTION

Glucocorticodd levels in tissues are modulated by the enzyme §1R-hydroxysterend
dehydrogenase. Two {soforms of the enzyme have been isolated. The type 1 enzyme
(LIR-HSD1) is a bifunctional enzyme which acts predominamly as an oxoraductase o
form the active glucocorticoids cortisol (in man) or corticosterone {in rodents) from
their inactive 1l-keto mewbolites, conisone and 11-dehydrocoricosterone, respec-
tively, Agorwal ef «f, J. Biol. Chem 264, 1893%-46, 1989, The type 1 isoform (1 18-
HSD2) acts unindirectionally 1o produce inactive 1l-keto metabolites. 1t utilizes
NAD to metabolize glucocertiooids to 1I-kete compounds with low afTinity {or gluce-
corticoid and mineralocorticoid receptors. Albiston ef al., Molec Cell Endecr 103,
RI1-17, 1994; Funder ef al, Science 242, 583-85, 198R; Edwards ef af, Lwet 2,
986-89, 1688,

Gene deletion experiments in mice indicate that this enzyme is important for the
mainicnance of normal serum glucecorticnid levels and is involved in the activation of
key hepatic gluconeogenic enzymes. Other importani sitss of action include ementl
fat, ovary, kidney, brain, and vasculature. Koozowsky ez al, .J Sieroid Biochem. Mol
Biol 69, 321-401, 1999, 11B-HSD activity is found in all major blood vessels and
the heart and is higher in resistance vessels, suggesting a role of 118-HSDI in modo-
lating blood pressure. Walker ef of, Endocrinel, 129, 3305-12, 1991, 1148-1ISD1 and
118-HSD2 mRNA coexist in rat aortic endothelial cells, with the 115-HSD isoform

JP 2004-502432 A 2004.1.29
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predominating. Brem e/ af, Hypertension 31, 459-62, 1998, Seclecnve inhibition of
TIB-HSDI1 activity attenuaies the contractile effect of phenylephrine and angiotensin

11 on aortic rings. Brem ef af., Hypertension 30, 449-54, 1997,

The highest concentrations of 118-HSD1 cnzyme arc in the liver. [mmunohisto-
chemical studies in human liver show that 1 1B-HSD1 is concentrated around the cen-
1ral vein. Ricketts er af, J. Endocrinol. 156, 139-68, 1998, Hepatic 118-HSD1 par-
ticipates in dgtoxification mechanisms. Opperman e/ al., Eur. S Biochem. 227, 202-
08, 1995. ‘The levels of the two 118-HSDI isoforms differ and change during fetal
brain development. High amounts of 118-HSDI1 are found in rai kidneys and in hu-
man placenta, bul lower levels are seen in women taking oral contraceptives. See

teview by Kozowsky, Mol Cell Endecrin. 101, 121-27, 1999,

In the rat liver, 113-HSD) mRNA is present at low Jevels in the neonate, increasing to
a platean at 8 woeelks of age (Krozowski ef af., 1990). Males have about 20-fold more
11B-HSD| mRINA than femnales, and the levels in females are suppressed by estradiol
and growlh hommene, Low ef af., /. Endocrinel 143, 541-48, 1994; Alliston et af,
Mal. Cell, Endocrinol. 109, 183-88, 1995,

Factors that affect 113-HSD1 expression are known. In the hcpatoma ecll line 28
FAZA, I 1B-HSD1 activity and mRNA expression are increased by dexamethasone
and decreased by forskolin and insulin-like growth factor 1. Voice et al., Biochem J.
317, 621-25, 1996. Studies in rat and huran hepatocytes have shown that thyroid
hormone and progesterone exert species-specific effects on 1IB-HSDL activity but
have no cffcct on message levels. Ricketts er ol, J Clin. Endocrinol. Metah. 83,
1325-35, 1998. Exposure of rats to dexamethasene in late pregnancy resulls in sig-
mficant increases in glucocorticoid receptor and phosphoenolpynivate carboxykinase,
without changes in 116-HSD1 in the adult offspring. Nyirenda et af,, J. Clin. frvest.
101, 2174-81, 1998.
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Tt is obvious that 11B-I1SD1 expression and its regulation are delicately balanced, as
well as tissue- and developmental-stage specific. A need exists for further identifica-
tion of similar enzymes which can be regulated to provide therapeutic effects, for

example, via developmental stage- or tissue-specific agonists/antagonists.

SUMMARY OF THE INVENTION

I1is an obyeet of the invention 1 provide reagents and methods of regulating a human
11B-HSD1-like enzyme. This and other objects of the invention are provided by one

or more of the embodimenis deseribed below.

One embodiment of the inventien 1s a 113-11SD-like enzyme polypeptide comprising

an amino acid sequence selected from the group consisting of:

aminp acid sequences which are at least about 50% ideniical to the amino acid se-

quence shown in SEQ [D NO: 2; and

the amino acid sequence shown in SEQ ID NO: 2,

Yet anothet embodiment of the invention is a method of screening for agents whicl
decrease extracellular matrix degradation. A test compound is contacted with a 11p-
HSD1-like eozyme polypeptide comprising an amino acid sequence selected from the

group consisting of:

amino acid sequences which are at least about 50% identical to the amine acid se-

quence shown in SEQ 1D NO: 2; and

the amino acid sequence shown in SEQ 1D NQ: 2.
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Binding betweaen the test compound and the [1[F-HSD1-like enzyme palypeptide is
detected. A test compound which binds to the 11B-HSD1-like cnzyme pelypeptide is
thereby identificd as a potential agent for decreasing extraceliular matrix degradation.

The agent can work by deereasing the activity of the 11p-HSD-like enzyme.

Another embodiment of the iavention is a method of screemng for ageots which de-
crease extracellular matrix degradation. A test compound is contacted with a pelyna-
clectide encoding a 11p-HS8D1-like enzyme polypeptide, wherein the polynucleonde

eomprises a nucleotide sequence selected from the group consisting of*

nucleotide sequences which are at least about 30% identical to the nucleotide sequence

shown in SEQ D NO: 1; and

the nucleotide sequence shown in SEQ 1D NO: 1.

Binding of the w5t compound to the polynucleoride is detected. A rest compound
which binds to the polynucleotide is identificd as a patential agent for decreasing
extraccliular mateix degradation. The agent can work by decreasing the amount of the

11B-HSD1-likc enmyme through interacting with the | LR-HSD1-like enzyme mRNA

Another embodiment of the invention is a method of sereening for agents which
regulate extracellular matrix degradation. A test compound is contacted with a 113~
HSDI-like cnzyme polypeptide comprising an amino acid sequence selected from the

group consisting of*

amino acid sequences which are a1 least eboul 56% identical to the amino acid se-

quence shown in SEQ 1D NO: 2; and

the amine acid sequence showo in SEQ 1D NO: 2.
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A 11p-HSDI1-like cnzyme activity of the pelypeptide is detested. A test comipound
which increases LLA-HSD1-like enzyme activity of the polypeptide relative to 11j-
HSDi-like enzyme activity in the absence of the test compound is thereby identified
as a potential agent for increasing extracellular matrix degradation. A test compound
which decreases 11[3-HS-like enzyme activity of the palypeptide relative to 31]3-
HSD1I1-like snzyme aclivity tn the absence of the test compound is thereby ientified
as a potential apent for decreasing extracellular matrix depradation.

Even anvother embodiment of the invention is a methed of screening for agenis which
decrease extracellular matrix depradation. A test componnd is contacted with & 110-
HSD1-like enryme product of a polynucleotide which comprises a nucleatide se-

quenece selected from the group consisung of:

nucleatide sequences which are at least abour 30% identical 10 the nuclsetide sequence
shown in SEGQ [ NQ: 1; and

the nuclectide sequence shown in SEQ 1D NC: 1.

Binding of the test compound to the 11B-HSDI1-ltke enzyme product is detected. A
test compeound which binds 1o the 115-HSD1-like enzyme product is thereby identi-

{ied as a polential agem for decreasing extracel lular matns degradation.

Sul] another embodiment of the invention is a method of ceducing extracellular matrix
degradation. A cell is contacted with a reagent which specifically binds to a polynu-
cleotide encoding a T1B-118D1-like enzyme polypepiide er the product encoded by the
poelynueleotide, whercin the polynucleotide comprises a nucleotide sequence selected

from the group consisting of:

nucleotide sequences which are at Jeast about 50% tdentical to the nucleotide sequence

shown iy SEQ (D NO: [ and

JP 2004-502432 A 2004.1.29



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

15

20

25

30

WO 01mT

(48)

PCT/EPOLNT032

_5-

1he nucleotide sequence shown in SEQ 1D Nk 1.

1 1p-HS 21 -like enzymc activity in the cell is thereby decreased.

The invention thus provides a human 113-H3D1-likc enzyme which can be used to

identily test compounds whnch may act, for example, as agonists or antaponists a1 the

enzyme's activc sitc. Human 115-HSD1-likc cnzyme and fragments thercof also arc

uscful in raising specific antibodies which can block the enzyme and effectively re-

duee its activity.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1

Fip. 2

Fig. 3

Fig. 4

Fig. §

Fig. 6

Fig. 7

shows the DNA-sequence enceding a 115-118D1-like enzyme polypeptide
(SEQ ID N1y

shows the amino acid sequence deduced from the DNA-sequence af Fig.l
(SEQ 1D NO:2).

shows the ammo ackd sequence of the protein wdentified with SwissProt Ac-
cession No. F16232 (SEQ [ NO:3).

shows the DNA-sequence encoding a 11B-IISDL-like enzyme polypeptide
(SEQ ID NO:-4).

shows the DNA-sequence encoding a 1)B-HSDI-ike enzyme polypeptide
(SEQ ID NO:5).

shows the DMNA-sequence encoding a [1B-HSDI1-like cnzyme polypeptide
(SEQ 1D NO:g).

shows the BLASTX alignment of 113-HSD1-like enzyme polypeptide (SEQ
(D NO:23 with the protein idemified with SwissPro1 Accession No. P16232
{SEQ I NO:1).

DETAILED DESCRIPTION OF THE INVENTION
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The invention relates o an isolated polynucleotide encading a 113-HSD1-like enzyme

polypeptide and being sclected from the group consisting of:

a) a palynucleotide encoding a 11B-HSDH -like enzyme polypeptide comprising
an amino acid sequence selectad (o the proup consisting ol
antino acid sequences witich are at least abour 50% identical to
the amine acid sequence shown in SEQ ID NO: 2; and
the amine acid sequence shown in SEQ IDNO: 2.
b) a polynocleotide comprising the sequence of SEQ IR NO: (;
<) a polynucleolide which hybridizes under siringent conditions to a polynucleo-
tide specified in (a) and (b);
d) a polynucleotide the scquence of which deviates from the polymicleotide se-
quences specified in (a) to {¢) due o the degeneration of the penetic code; and
€) a polynucleotide which tepresents a fragment, derivative or allelic variation of

2 polynucleotide sequence specified in (a) to {d).

Furthermorc. it has been discovered by the present applicant that a novel 113-HSDH -
like enzyme, particularly a human 113-HSDM-like enzyme, is a discovery of the pres-
cnt invention.  Human 11B-[1SD1-like enzymc comprises the amino acid scquence
shawn in SEQ 1D NO:2 (GenBank Aecession No. AW163684). Humae 118-HSD1-
like enzyme was identified by searchinp human sequences with 2 el corticostereid
110 dehydrogenase (SEQ ID NO0:3, SwissProt Accession No. P16232). Human 118-
HSD I -like enzyme is 43% identical over 86 amino ucids 1o the rat protein identified
with SwissProt Accessian No. P16232 (FIG. 7). The human 113-HSD1-like enzyme
of the invention is theretore expected to be useful for the same purposes as previously
identified hydroxysteroid dchydrogenases, such as the carcful balancing of steroid
levels in varipus tissues and during fetal development. Further, steroid regulation s
cxpeeted to have a significant role in ostcoporasis. Thus, human 1I-HSD1-like
cnzyme cao be used in therapeutic methods 1o treat diserders such as CNS, osteopare-

sis, blood pressure, fetal develapment disorders, and diabetes. Human [1B-HED1-like
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enzyme also can be used 1o screen for buman 11B-HSD1-like enzyme agonists and

antagonists and in diagnostic methods.

Polypeptides

113-H5D1-like polypeptides according to the invention comprise at least 14, 15, 20,
25, 30, 35, 40, 45, 50, 75, 100, 125, 150, 125, 200, ov 220 contiguous amigo acids
selected from the amino acid sequence shown in SEQ [D NO:2 or a biologically active
variant thereof, as defined below. An 118-HSDM-like polypeptide of the invention
therelore can be 2 portion of an 118-118D1-like enzyme protein, a full-length 116+
HSD-like enzyme protein, or a fusicn proteit comprizing ali or a portion of an 116-

HS8D-like enzyme protein.

Bislegically Active Variants

113-HSD1-like polypeptide variants which are bislogicatly active, Qe rewin the
ability to intcrconvert cortisol and certisone, alse arc 118-HS5D1-ltke polypeptides.
Prefesably, naturally or non-paturally oscurring 11B-HSD 3 -like polypeptide variants
have amino acid sequences which arc at lcast aboui 44, 5@, 55, 60, 65, or 70, prefer-
ably about 75, 80, 83, 90, 96, 96, or 98% identical to the amino acid sequence shown
in SEQ 1D NG:2 or a fragmem thereof.  Percent identity between a putative |15-
HSD1-like polypeplide variant and an amino acid sequence of SEQ [D NO:2 1s deter-
mined using the Blast2 alignment program (Blosum62, Expect 10, standard genetic

codes).

Varialions m percent identity can be duc, for example, to amine zcid substitutions,
inseriions, or deletions.  Amino acid substitutions arc defined as one for one amino
zcid replacements. They are conservative in nalure when the substituted amino acid

bhas similar structaral and/or chemical propertics. Examples of conservative replace-
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ments are substitution of a leccine with an isoleucine or valine, an aspartate with a

glutamate, or a threonine with a serine.

Amino acid insertions or deletions are changes to or within an amine acid scquence.
They typically fall in the range of about 1 to 5 amino acids. Guidanee in determining
which amine acid residues can be substituted. inserted, or deleted without abolishing
bielogical or immunclogical activity of an 11B-HSD1-like pelypeptide can be found
using computer programs well known in the art, such as DNASTAR sofiware.
Whether an amino acid change results in a biologically active 118-HSD1-like poly-
peptide can readily be determined by assaving for conversion of cortisone to cortisel,

as described for example, in the specific Examples, below.

Fusion Proieiny

Fusion protcins arc uscful for generating antibodies against 11B8-HSD1-like polypep-
ride amino acid sequences and for vse in various assay systems. TFor example, fusion
proteins can be used to identify proteins which interact with portions ol an 110-HSD1-
like polypeptide. Protein afiinity chromatography or library-based assays for protein-
prolein interactions, such as the yeast two-hybrid or phage display sysiems. can be
usged for this purpose. Such methods are well known in the art and also can be used as

drug screens.

An 1168-HSD!-like polypeptide fusion protein comprises twe polypeptide scgments
fused together by means of & peplide bond.  The (irst polypepride segmem comprises
at least 14, 15, 20, 25, 30, 35, 40, 43, 50, 75, 100, 125, 150, 125, 200, or 250 contigu-
ous amine acids of SEQ 1D NO:2 or of a biclogically active variant, such as thase
described above. The first polypeptide segment also can comprise full-length 118~

TISD1-like enzyme protein.
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The second polypeptide segment can be a full-length protein or a protein fragment.
Proteins commenly used in fusion protein construction include B-galactosidase, 8-
glucuronidase, preen Muorescent protein (GFP). autofluorescent proteins, including
blue fluorescent protein (BFP), glutathione-S-transferase {(iST), luciferase, horserad-
ish peroxidase (HRP), and chloramphenicol acetyltranslerase {CAT).  Additionally,
epitope tags arc used in fusion protein censtructions, including histidine (His) 1ags,
FLAG tags, miluenza hemaggiutinin (HA) tags, Myc s, VSV-G tags, and thiore-
doxin (Trx) tags. Other fusion constructions can include maltose binding protein
{MBP), S-tag, Lex 1 BNA binding demain (DBD) fusions, GAL4 DNA binding do-
main fusions, and herpes simplex virus (HSV) BP16 protein fusions. A fusion protein
also can be epginecred to contain a cleavage site located between the 118-HSDI-like
polypeptide-encoding sequence and the heterologous protein sequence. so that the
11B-HSD1-like polypeptide can be cleaved and purified away from the heterologous

moiety.

A fusion protein can be synthesized chemically, as is known in the art. Preferably, a
fusion protein is produccd by covalently linking two palypeptide scgments or by
standard procedurss in the art of molecular biclugy, Recombinant DMNA methods can
be used to prepare fusion proteins, for example, by making a DNA construci which
compriscs coding scquences selected from SEQ D NOS: 1. 4, 5, or 6 in proper read-
g frame with nucleotides encoding the second polypepiide segment and expressing
the DNA construct in a host cell, as is known in the arl. Many kits for constructing
fusion proteins are available Grom companies such as Promega Corporation {(Madison,
WT), Stratagene {La Jeila, CA), CLONTECH {Mountain View, CA}, Santz Cruz Bio-
technology (Santa Cruz, CA), MBL Intemaiional Corporation (MIC; Walsrtown,
MA), and Quantum Biotcchnnlogies (Montreal, Canada; 1-888-DMNA-KITS).

Hentification of Species Homologs
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Species homelogs of buman 118-HSD1-like polypeptide can be obtained using 1103-
HSDi-like polypeptide polynucleotides (described below) to make suitable probes or
primers for screening cDNA, expression libraries from other species, such as mice,
monkeys. or ycast, identifying <DNAs which cncode homologs of 118-HSD1-bke
pelypeptide, and expressing the ¢DNAs as is known in the art,

DPolyrucleotides

Coding sequence for human | 1B-HSDI-like enzyme Accession No. are found in hu-
man clones identified by GenBank Accession Nos. AWI163684 (SEQ ID NO:1),
AW162782 (SEQ [0 NOw4), AI564725 (SEQ [D NO: 5), and AI436330 (SEQ 1D NO:
6).

An 11A-HSD1-like polynucicoride can be single- or double-stranded and comprises a
coding scquence or the complement of a coding scquence for an | 1B-HSDH -like poly-
peptide. Degenerate nucleotide sequences encoding human 113-HSD1-like polypep-
tides, as well as homologous nucleotide sequences which are at least about 30, 35, 60,
63, 20, preferably about 75, ), 96, or 9§% identical 1o the nucleotide sequence shown
in SCQ 1D MO:l alse are 110-H3D1-like pelynucleotides. Percent seguence idenbty
between the sequences of two pelynucleotides is determined using computer programs
such as ALIGN which employ the FASTA algorithm, using an affine gap search with
a gap open penalty of -12 and a gap extension penally of -2. Complementary DNA
(cDNA) molecules, species hamologs, and vanianis of 11 B-HSDL-like polynucleotides
which encode biolopgically active 110-HSDH-like polypeptides also are 115-HSDI-

like polynuclectides.

Hdentification of Polyauclestide Voriants and Hemologs

Variants and homologs of the [1B-HSDI-like pelynucleotides described above also
are 113-HSD1-like polynucleatides. Typically, homologous 113-HSD1-like polynu-
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cleptide sequences can be identified by hybridization of candidate polynuclectides to
koown 11B-HSD1-like polvoucleotides under stringent conditions, as is known in the
art, For example, using the follawing wash conditions--2X SSC (0.3 M NaCl, 0.03 M
sodium citrate, pH 7.0}, 0.1% SDS, room temperature twice, 30 minutes each; then 2X
S8C, 0.1% SD8, 50°C once, 30 minutes; then 2X SSC, room temperature twice, 10
minutes each—homelogous sequences can be 1entified which contain at most about
25-30% basepair mismatches. More preferably, homologous nucleic acid strands
contain 15-25% busepair mismatches, even more preferably 5-15% basepair mis-

matches.

Species homologs of the 11B-HSDH-like polynucleatides disclused herein also can be
identified by making suitable probes or primers and sereening cDNA expression li-
braries from other species, such as mice, mankeys, or yeast. Human variants of 116-
HSD1-like polynucleotides can be identiticd, for example, by screening human cDNA
expression libraries. [t is well known that the T, of a doublc-stranded DA decrcascs
by 1-1.5°C with every 1% decrease in homology (Bonner ¢t al., J Mol Biol 81, 123
(1973). Vanants of human 118-HSD-like polynucleotides or 113-HSD1-like poly-
nucleotides of other species can therefore be idemtified by hybridizing a putative ho-
mologous 115-HSD1-like polynucleotide with a polynscleatide havieg a nucleotide
saquence of SEQ (1 NO:1, 4, 5, or 6 or the complement thereof to form a test hybrid.
The melung wmperature of the test hybrid is compared with (he melting temperature
of a hybrid comprising polynucleotides having perfectly complementary nucleotide
sequences, and the number or percent of basepair mismatchcs within the test hybrid is

caleulared,

Nucleotide sequences which hybridize 10 1L3-HSD1-like polynucleotides or their
complements following stringent hybridization and/or wash conditions also are 116-
HSD-like polynucleotides.  Stringent wash conditions are well known and under-
stogd in the art and are disclosed, for exarople, i Sambrook e al, MOLECULAR

CLONING: A LABORATORY ManuaL, 2d ed., 1989, at pages 9.50-9.51.
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Typically, for sicingent hybiidization conditions & combinalion of temperatuce and salt
concentration should be chosen that is approximately 12-20°C below the calculated T,
of the hybnd under study. The T, of a hybrid between a 1 1-HSD-like polynuclec-
tide having a nucleotide scquence shown in 8EQ ID NO:L, 4, 5, or 6 or the comple-
ment thersof and a polynucleotide sequence which is at least about 540, preferably
about 75, 90, 96, or 98% identical to one of these nucleotide sequences cen be caleu-
lated, for exarple, using the equation of Belton and MeCarthy, Proc. Nadl, dead. Sci,
US4 48,1390 (1962):

T, = 81.5°C - 16.6(Jog,,[Ma’ ]y + 0.41(%G + C) - 0.63{%formamide) - 600/0),

where f = the length of the hybrid in basepairs.

Stringent wash conditions include, for example, 4X S5C at 65°C, or 50% formarnde,
4X B3C at 42°C, or 0.5X 550, 0.1% SIS at 63°C. Highly stringent wash condilions
include, for example, 9.2X $5C at 65°C.

Preparation of Polynucleotides

An 118-HSD1-like polynucicotide can be isolated free of other cellular components
such as membrane components, proteins, and lipids. Polynucleotides can be made by
a cell and iselated using standard nucleic acid purification techniques, or synthesized
using an amplhitication technique, such as the pelymerase chain reaction (PCR), or by
using an autornafic synthesizer. Methods for isolating polynucleotides ate routine and
are known in the art. Any such technigue for obtaining a polynucleotide can be used
to obtain isolated 11B-11SDH-like polynuclectides. For example, resiriction enzymes
and prebes can be used to isolate polynucleotide fragments which comprises 1171-
HSD-like enzyme nucleotide sequences. [selated pelynuckeotides are in preparations

which are frce or at Jeast 70, 80, or 90% free of other molecules.

TIB-HSDI-like enzyme ¢cDNA molecules can be made with standard molecular bio-

togy techriques, using 118-HSD1-like enzyme mRNA as o template. 118-HSDI-like
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enzyme ¢cDNA malecules can thereafier be replicated using molecular biology tech-
niques known in the arl and disclosed in manuals such as Sambrook ef @, (I989). An
amplification technique, such as PCR, can be used 10 obtain additional copies of poly-
nucleotides of the invention, using either human genomic DNA or cDNA as a tem-

plate.

Alternatively, synthetic chemistry techniques can be used to synthesize 118-BSDI-
like polyrucleotides. The degeneracy of the genetic code allows aliernate nucleotide
sequences to be synthesized which will encode an 118-HSD1-like polypeptide having
an amino acid sequence shown in SEQ ID NO:2Z or a bivlogically active varian

thereol.

Extending Polynucleotides

The partial sequences disclosed herein can be used to tdeniify the corresponding full
length gene from which they were dedved. The partial sequences can be
nick-transloted or end-labeled with P using polynucleolide kinase using labeling
methods known to those with skill in the art (Basic METHODS ™ MOLECULAR
BioLocy, Davis er al, eds., Elsevier Press, MY, 1986). A lambda library peepared
from human tissuc can be direetly screcned with the fabeled sequences of interest or
the library can be conpverted en masse to pBluescript (Stratagene Cloning Systems, La
Jollg, Calif. 92037) 10 facilitate bacterial colony screening (see Sambrook er af.,
MouLECULAR CLONING. A LARORATORY MANUAL, Cold Spring Harbor Laboratory
Press {1989, py. 1.20).

Both methods are well known in the arl. Briefly, tilters with bacterial colonies con-
taining the library in pBluescript or bacterial lawns containing Jambda plaques are
denatursd, and the DNA. is fixed to the filiers. The filters are hybridized with the
labeled probe using hybridization condiions described by Dravis et «l., 1986, The

partial sequenses, cloned into lambda or pBlueseript, can be used as positive conirols
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to assess background binding and to adjust the hybridization ard washing stringencies
necessary for accurate clone identification. The resuliing autoradiograms are com-
parcd to duplicate plates of colonies or plagues; each exposed spot corresponds to a
posizive colony or plaque. The colonies or plagues are selected, expanded and the

DNA is isolated from the calonies for further analysis and sequencing.

Positive cONA clones are analyzed to determine the amonnt of additional sequence
they contain wing PCR with one pritner from the partial sequence and the other
primer from the vector. Clones with a larger vector-insert PCR product than the origi-
nal parial sequence are analyzed by restriction digestion and TINA scquencing to
determine whether they contain an insert of the same size or similar as the mRNA size

determined from Northemn blot analysis.

Once one or more overlapping ¢<DNA clones are identified, the complete sequence of
the clones can be determined. The cI3NA sequenee is determined from sequence
analysis of muitiple, overlapping clones (usually three to five overlapping sequences

a1 each nucleotide position), resulting in a highly accurate final sequence.

Various PCR-based methods can be used (o exiend the nucleic acid sequences dis-
¢losed hersin to detect upstream scquences such as promoiers and regulatory elements.
For example, restriction-site PCR. uses wniversal primers o retrieve unknown se-
quence adjacent to a known locus (Satkar, PCR Methods Applic. 2, 318-322, 1993).
Genomic DMA is first amplitied in the presence of a primer to a linker sequence and a
primer specific to the known region. The amplified sequences are then subjected o a
second round of PCR with the same linker primer and another specific printer internal
10 the first one.  Products of each round of PCR are transcribed with an appropriate

RNA polymerase and scquenced vsing reverse transcripiase.

Inverse PCR aise can be used 1o amplify or extend scquences using divergent primers

based on a known region {Trighia ef o, Nucleic Acids Res. 16, 8185, 1988). Pnmers
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can be designed asing conumercially available software, such as OLIGO 4.06 Primer
Analysis software (National Biosciences [nc., Plymouth, Minn), to be 22-30 nuclec-
tides in lengih, to have a GC content of 50% or more, and to anneal to the targel sc-
quence at temperatures about 68-72°C. The method uses scveral restriction enzymes te
generate a svitable fragment in the known region of a gene. The fragment is then

circularized by inamolecular ligation and used as a PCR template.

Another method which can be used is capture PCR, which involves PCR amplilication
of DNA frapments adjacent to a known sequence in human and yeast artificial chro-
mosome DNA (Lagerstcom. ef al., PCE Methods Applic. I, 111-119, 1991}, In this
method, multiple restriction enzyme digestions and ligations alse can be used to place
an cngincered double-stranded sequence into an unknown fragment of the DNA mole-

cule before perlprming FCR.

Ancther method which can be used to retrieve unknown sequences is that of Parker o1
al., Nucleic Acidy Reg. 12, 30535-3060, 1991), Additionally. PCR, nested primers, and
PROMOTERFINDIR libradies (CLONTECH, Palo Alto, Calif)) can be used to walk
genomic DNA (CLONTECH, Pale Alto, Calif). This process avoids the need 10

screen libraries and is useful in finding intron/exon junctions.

When screening for full-length cDNAg, it is preferable to use libraries that have been
size-selected 1w include larger cDNAs. Randomly-primeg libranies are preferable, in
that they will comtain more sequences which contain the §' regions of genes. LUse ol a
randomly primed library may be especially preferable for sitwations in which an oligo
d(T) library dees not yicld a full-length ¢DNA. Genemic librarics can be useful for

extension of scquence into 57 non-transcribed regulatory regions.

Commecreially available capillary electroplioresis systems can be used to analyze the
size o confirm the nucleotide sequence of PCR or sequencing prodogts. For example,

capillary sequencing can employ flowable polymers for electrophoretic separation,
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four different fluoreseent dyes {one for each nucleotide) which are laser activated, and
detection of the emitted wavelengths by a charge coupled device camera. Qutput/tight
intensity can be converted to elecirical sipnal using appropriate software (e.g.
GENOTYPER and Sequence NAVIGATOR, Perkin Elmer), and the emtire process
from loading of samples to computer analysis and ekectronic data display can be com-
puter contrelled. Capillary eleetropheresis is especially preferable (or the sequencing
of small pieces of DNA which might be present in limited amounts in a particular

sample.

Qbraining Polypeptides

11B-HSD! -like pulypeptides can be obtained, fur example, by purification from hu-
man cells, by expression of 115-HSDI-like polynucieotides, or by direct chemaeal

synthesis.

Protein Purification

118-H5D1-like pelypeptides can be purilied from any cell which expresses the cn-
zyme, including host cells which have been transfected with 110-I1TSD1-like enzyme
expression constructs.  Based on the site of expression of the human sequences with
GenBank Accession Nos, AWI63634, AW162782, Al534725, and Al436330, it is
expected that the 11B-HSDI-)ike polypeptides are expressed in the fetal brain, the
frontal lobe of the adult brain, and in anuplastic oligodendroglioma. A purified 116-
HSD I -like polypeptide is separaled from other compounds which normally associale
with the 113-1{8D1-like polypeptide in the cell, such as cerlain proteins, carbohy-
drates, or Jipids, using methods well-known in the art. Such methods include, but are
not limited to, size exclusion chromatography. ammonium sulfate fractionation, ion
exchange chromatography, affinity chromatography, and preparative gel slectrophore-
sis. A preparation of purified 118-HSD} -like polypeptides is at least 80% pure; pref-
crably, the preparations are 90%, 95%, ar 99% pure. Purity of the preparations can be
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assessed by any means known in the art, such as SDE-polyaciylamide gel electro-

phoresis,

Expression of Polynucleoiides

To express an 113-H8D1-like polynucleotide, the polynuclectide can be inserted into
an expression vector which containg the necessary clements for the wansceiption and
translation of the inserted coding sequence. Methods which are well known to those
skilied in 1he arl can be wsed 10 construct expeession veotors containing sequences
encoding 113-HSD1-like polypeptides and appropriate transcriptional and fransla-
tionai ¢ontro) elements. ‘These methods include in vitro recombinant DNA techniques,
synthetic techniques, and ir vive genctic recombination. Such techniques arc de-
scribed, for example, in Sambrook et &l (1989) and in Ausubel er al., CURRENT

ProTCCOLS M MOLECULAR BloLoGy, John Wiley & Sons, New York, N Y., 1489,

A variety of expression veclorfost systems can be utilized 10 contain and express
sequences encoding an 1168-HSD -like polypeptide. Thesc include, but arc not limited
W, microorganisms, such as bactena transformed with recombinant bacreriophage,
plasmid, or cosmid DNA expression vectors; yeast transformed with ycast expression
veetors, insect cell systems infected with virus expression vectors {e.g, baculevirus),
plant ceil systems ransformed with virus expression veciors (e g, cauliflower mosaic
virus, CaMV; tobacco mosaic virus. TMY) or with bacterial expression vestors (e.g..

Ti or pBR322 plasmids), or animal cell systems.

The control elements or regulatory sequences are those non-translated regions of the
vector -- enhancers, promaoters, 5° and 3’ untranslated regions -- which interact with
host cellular protcing 1o carry out transeription and translation.  Such elements can
vary in their strength and specificity.  Depending on the vector system and host utii-
ized, any number of suilable ranscoption and reanslation elements, including consti-

tutive and inducible promoters, can be used. For example, when cloning in bacterial
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systems, inducible promoters such as the hybrid lacZ promoter of the BLLUESCRIPT
phagemid (Stratagene, Lalolla, Calif.) or pSPORT] plasmid (Life Technologies) and
the like can be used. The baculovirus palyhedrin promoter can be used in insect cells.
Promoters or enhancers derved from the genomes of plam cells (e.g, heat shock,
RUBISCCY, and storage protein genes) or from plant viruses {e.g., viral promoters or
leader sequences) can be ¢loned Jnto the vector.  In mammalian cell systems, pro-
moters from mammalian genes or from mammalian viruses are preferable. If it is
necessary to generate a cell line that containg multiple copies of a nucleotide sequence
encoding a 110-HSD1-like polypeptide, vectors based on SV40 or EBV can be used

with an appropriate selceiable marker.

Bacterial and Yeast Expression Systems

In bacteral systerns, a number of expression vectors can be selected depending upon
the use intended for the 113-HSD1-like polypeptide.  For example, when a large
quanitily of an |18-HSD (-like polypeplide is needed for the induction of antibodies,
vectors which direct high level expression of fusion proteins that are readily purified
can be used. Such vectors include, but are not limited to, multifunctional £ celf
cloning and exprsssion vectors such as BLUESCRIPT (Stratagene). In a
BLUESCRIPT vector, a sequence encoding the §18-FISDH -like polypeplide can be
ligated into the vector in tframe with sequences for the amino-terminal Met and the
subsequent 7 residues of B-ualactosiduse so that a hybrid protein is produced. pIN
vectors (Van Heeke & Schuster, J. Biol, Chem. 264, 5503-3509, 1989) or pGEX vee-
tors (Promega, Madison, Wis.) also can be used 1o express forcign polypeptides as
fusion proteins with glutathionc S-transferase (GST). In general, such fusion proteins
are soluble and can easily be purified from lysed cells by adsorption to glutathi-
one-agarose beads followed by elution in the presence of free glutathione.  Proteins
made in such systems can ke designed 10 include heparin, theombin, or factor ¥a
protease cleavage sites so that the cloned polypeptide of interest can be released from

the GST moiely at will.
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In the yeast Saccharomyces cerevisiae, a number of vectors conlaining constitutive or
inducible promoters such as alpha factor, alcohol oxidase, and PGH can be used. For
reviews, see Ausubel e al. (1989) and Grant er ol., Methads Ereymol. 133, 516-544,
1987

Plant and msect Expression Systems

[f plant expression vectors are used, the expression of sequences encoding 113-HSD1-
like polypeptides can be driven by any of a number of promoters. For example, viral
promoters such as the 358 and 195 promoters of CaMV can be used alene or in com-
bination with the omepa leader sequence from TMV (Takamatsu, EMBE? 1 6,
M17-311, [987).  Atlernatively, plant promoters such as the small subumit of
RUBISCO or heat shock promoters can be used (Coruezi et wl, EMBG J 3,
1671-1680, 19%4; Broglie er ol., Science 224, 838-843, 1984, Winter er of., Results
Probi. Cefl Differ. 17, 85-103, 1991). These constructs gan be introduced into plant
ceils by direct DNA transformation or by pathogen-mediated transfection. Such tech-
niques arc described in a number of generally available reviews {(e.g., Hobbs or
Murray, in McGraw L YEARROOK OF SCIENCE aND TECHNOLOGY, McGraw Hill,

New York, N.Y.. pp. 191-196, 1992).

An inscct system alse can be used W express an 113-11SD-like polypeptide. For
example, in one such system Awtographa californica nuclear polvhedrosis virus
{ACNPV) is used as a vector to express foreign gencs in Spodopiera frugiperda cells
or in Trichoplusic larvae. Sequences encoding 118-HSD1-like polypeptides can be
cloned into a non-essential Tegicn of the virus, such as the polyhedrin gene, and placed
under control of the polyhedrin promoter.  Successful insertion of 116-HSR -like
enzyme coding sequences will render the polybedrin gene inactive and produce re-

combinant virus lacking coat protein. The recombinant virnses can then be vsed to
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infect 8. frugiperda cells or Trichoplusia larvae o which 110-HSD1-Lke polypeptides
can be expressed (Fngelhard ef al., Proc. Nat. Acad. Seci. 91, 3224-3227, 1994).

Mammalion Expression Svstems

A number of viral-based expression sysiems can be used to express 115-HSD1-like
pelypeptides in manmalian host cells, For example, if an adenovirus is used as an
expression vector, sequences encoding 118-HSD1-like polypeptides can be ligated
into an adenovirus transcription/translation complex comprising the late promoter and
tripartite leader sequence. Inserlion in a non-essepiial E1 or E3 region ol the viml
genome can be used (o obtain a viable virus which is capable of expressing an 18-
HSD1-like polypeptide in infected host cells (Logan & Shenk, Proc. Naf. Acad Sci.
#4, 3653-3659. 1984). If desired. ranscription enhuncers, such as the Rous sarcoma

virus (RSV) enhancer, ¢an be used 1o indrcase expression in matunalian host cells.

Human artificizl chromesemes (HACs) also can be used 10 dehiver larper fagments of
DNA than can be contained and expressed ip a plasmid. HACs of 6M to 10M arc
constructed and delivered 1o cells via conventional delivery methods (e.g., liposomes,

polycationic amino polymers, or vesicles).

Specific inftiation signals alse can be used to zchieve more eflicient translation of
sequences cneeding 111-HSDI1-like polypeptides. Such signals include the ATG
initiation codon and adjacent sequences. In cases where sequences encoding an 118-
HSD1-like polypeptide, its initiation codon, and upstreum sequences are inserted inlo
the appropriale expression vector, no additional transcriptional or translational control
signals may be nceded. Howcver, in cases where only ceding scquence, or a fragment
thereof, 15 inserted, exogenous translational control signals (including the ATG ind-
tiation cadon) should be provided. The initiation codon should be in ihe correct read-
ing frarne to ensure ranslation of the enfire insert, Exogenous translationa] elements

and initiation codons can be of various origins, both natral and synthetic. The effi-
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ciency of expression can be enhanced by the inclusion of enhancers which are appro-
priate for the particular cell system which is used (see Scharf er al, Results Probl Cell
Differ. 20, 125-162, 1594).

Host Celis

A host cell strain can be chosen for its ability to modulate the expression of the in-
serted sequences ot to proeess the expressed L18-HSD | -like polypeptide in the desired
fashion.  Such modifications of the polypeptide include, but are not limited to, acet-
ylation, carboxylation, glycosylation, phospharylation, lipidation, apd acylation
Post-translational processing which cleaves a “prepra” form of the polypeplide also
can be used to faciliiate correct insertion, folding and/or function.  Ditferemt host cells
which have spccific cellular machinery and characteristic mechanisms for
post-iranslational acivities (¢.g, CHO, IleLa, MDCE, HEK293, and WI3§), are
availeble from the American Type Culture Collection {ATCC; 10801 Umversity
Boulevard, Manassas, VA 20110-2209) and can he choscn o ensure the correet mods-

fication and processing of the foraign protein.

Stabie expression is preferred for long-term, high-yicld production of recombinant
proweins. For example, cell lines which stably express 118-HSDI-like polypeptides
<an b transformed using expression vectors which can contain viral erigins of repli-
cation and/or endogencus expression elements and a selectable marker gene on the
same or on a separate vector. Following the introduction of the veetor, cells can be
allpwed to grow for 1-2 days in an enriched medium before they are switched to a
selective medium. The purpose of the sclectable marker is to confer resistance to
selection, and it prescoce allows growth and recovery of cells which successfully
express the introduced 115-HSD1-like enzyme sequences. Resistant clones of stably
wransformes cells can be proliferated usieg tissue cullore techniques appropriate to the

cell type. See, for example, AvimaL CELL CULTURE, R.I. Freshney, ed., 1986.
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Any number of selection systems can be used to recover wwansformed cell lings. These
include, but are noti limited to, the herpes simplex virus thymidine kinasc {Wigler ef
al., Celf 11, 223-32, 1977) and adeninc phosphoribosylmansferese (Lowy ef al., Cell
22, 817-23, 19800 genes which can be employed in ¢k or apri- cells, respectively.
Also, antimetabolite, antikiotic, or herbicide resistance can be used as the basis for
selection. For example, d4fr confers resistance to methotrexate (Wigler er /., Proc.
Neadl Acad Sei 77, 3567-70, 1980%, myw confers resistance to the aminoglycosides,
neomycin and G-418 (Colbere-Garapin ef ., . Mol Biot 130, 1-14, 1981), ang ofs
and pat confer resistance to chlorsulfuron and phosphinotricin acctyliransferase, re-
spectively (Murray, 1992, supra).  Additional selectable genes have been described.
For cxample, mp8 allows cells to utilize indole in place of tryptophan, or hisD, which
allows cells to utiiize histinel in place of histidine {(Hartman & Mulligan, Proc. Natl.
Acad. Sci. 83, 8047-51, 1988). Visible markers such as anthocyaning, (1-glucueroni-
dase and its substrate GUS, and luciferase and its substeate luciferin, can be used to
identify transformants and to quantify the amount of transient or sizble protein expres-
sion attributable to a specific vecior system (Rhodes e al., Methads Mol Biol 35,
i21-131, 1995).

Detecting Expression

Although the presence of marker gene expression sugpgests thai the 118-HSD1-like
polynucleotide is also presenl, its presence and expression may need W be confinmed.
For example, if a scquence encoding an 118-11SD-like polypeptide is inserted within
a marker gene sequence, transformed cells containing sequences which encode an 110-
HS5DI-like polypeptide can be identified by the absence of marker gene function.
Alternatively, a marker gene can be placed in tandem with a sequence cncoding an
T1R-HSD1-like polvpeptide under the control of w single promoter. Expression of the
marker gene in response io induction or selection usvally indicates expression of the
118-HSMH -like polynucleatide.
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Alternatively, host cells which comtain an [16-HSD1-like polynucleotide and which
express an 116-HSD-like polypeptide can be identified by a variety of procedures
knowen. to those of skill in the art. These procedures include, but are oot limited to,
DNA-DNA or DNA-RNA hybridizations and protein bicassay or immuncassay tech-
nigues which iaclude membrane, salution, or chip-based technologies lor the detection
and/or quantification of nucleic acid or protein. For example, the presence af a poly-
nuelentide sequence encading an 113-HSD1-like polypeptide can be detected by
DNA-DNA or DNA-RNA hybridization or amplification using probes or fragments or
fragments of polyoucleotides encoding an 116-HSDI-like polypeptide. Nucleic acid
zmplification-based assays involve the use of oligonucleotides selected from se-
quences encoding an 115-HSD-like polypeptide to detect trapsformanis which con-
1ain an 1168-HSD -like polynucleotide.

A varicty of protocols for detecting and measuring the expression of an 11B-HSD-
like polypeplide, using either polycional or monoclonal antibodies specific for the
polypeptide, are known in the art. Examples include enzyme-linked immunosorbent
assay (ELISA), radiciromunoassay (RIA), and tluorescence activated cell sorting
(FACS). A two-site, mopoclonal-based Immuncussay using monoclonal antibodies
reactive to two non-interfering cpitopes on an 11B-HSIX1-like polypeptide can be
used, or & compctitive binding assay can he employed. These and other assays are
described in [lamplon er af., SEROLOGICAL METHODS: A LABORATORY MaNUAL.
APS Press, 8t. Paul, Minn., 1990) and Maddox et af., J Exp. Med. 138, 1211-1216,
1983).

A wide vartety of labels and conjugalion techmques are known by those skilled in the
art and can be used in various nucleic acid and amino acid assays. Means for produe-
ing labeled hybridization or PCR probes for detecting segquences related to polynu-
cleotides encoding 113-HSDI-like polypeptides include oligolabeiing, nick transla-
tien, end-labeling, or PCR amplification vsing a labeled nucleotide.  Allernatively,

sequences encoding an 118-HSD1-like polypeptide can be cloned into a vector for the
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production of an mENA probe. Such vectors are known in the ant, are commercially
available, and can be used to synthesize RNA probes in vifre by addition of labeled
rugleotides and an appropriate RNA polymerase such as T7, T3, or SP6. These pro-
cedures can be conducted using a variety of commercially available kits {Amersham
Pharmacia Biotech, Promega, and US Biockemical), Suftable reponter melscules or
labels which can be used for ease of detection include radicnuclides, enzymes, and
fluoreseent, chemiluminescent, or chromapenic agents, as well as subsirares, cofae-

tors, inhibitors, magnetic particles, and the like.

Expression ond Purification of Polypeptides

Hast cells transformed with nucleotide sequences encoding an 113-HS[) -like poly-
peptide can be cullured under conditions suitable for the expresston and recovery of
the protein from cell culture. The polypeptide produced by & transformied cell can be
secreled or contained intracelinlarly depending on the sequence and/or the vector used.
As will be understoad by those of skill in the an, expression veclors containing pely-
nucleotides which cncode T1B-HSD1-like polypeptides can be designed to contain
sigoal sequences which dirveet secretion of seluble 118-HSIN-lke polypeptides
thraugh a prokaryetic or eukaryotic ccll membranc or which direct the membrane

insertion ef membrane-bound 115-HSDI1-like pelypeptide.

As discussed above, other construciions can be uzed to join a sequence enceding an
118-IT8D1-like polypeptide 1o a nucleotide sequence encoding 4 polypeptide domain
which will facilitate purification of soluble proteins. Such purification factlitating
domains include, but are net limited 10, metal chelating peptides such as hisud-
ine-trypiophan madules that allow purification on immobilized metals, protein A
domains that allow purification en immaobilized mmuneglobulin, and the domain
utilized in the FLAGS cxtension/affinity purification system {Immunex Corp., Seatile,
Wash.). [nclusion of cleavable linker sequences such as those specific for Factor Xa

or enterckinase {Invitrogen, San Diego, CA) between the purification dumain and the
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11G-H8D1-like polypeptide also can be used to facilitate purification. Cne¢ such
expression vector provides for expression of a fusion protein contzining an 118
HS5D1-like polypeptide and 6 hislidine residues preceding a thioredoxin or an entera-
kinase cleavage site. The histidine rvesidues facilitate purification by IMAC (immobi-
lized metal jon affinity chromatography, as described in Porath ef al., Prot. Exp. Purif.
3, 263-281, 1992), while the enterokinase cleavage site provides a means for purifying
the 1iB-IISD1-ike polypeptide from the {usicn protein. Vectors which contain fusion
proteins are disclosed in Kroll ef of., DNA Cell Biol 12, 441-433, 1993.

Chemical Synthesis

Sequences encoding an | IB-HSD1-like polypeptide can be synthesived, in whale ot in
patt, using chemical methods well known in the art (see Caruthers &f of.. Nuel Acids
Res. Symp. Ser. 215-223, 1980; Hom et al. Nycl Acids Res. Symp. Ser. 223-232,
1980).  Ahernatively, an 118-HSD1-like polypeptide itself can be produced using
chemical methods to synthesize its amine acid sequence, such as by direct peptide
synthesis using solid-phase techniques (Memificld, £ 4w Chen Soc. 83, 2149-2154,
1963; Roberge ef al, Science 269, 202-204, 1995). Protein synthesis can be per-
fonned using manual techniques or by automation. Automated synthesis can be
achieved, {or example, using Applied Biosystems 43 1A Peplide Synthesizer (Perkin
Elmer). Opuonally. fragmems of L1-HSD1-like polypeptides can be separately

synthesized and combined using chemical metheds to produce a full-length melecule.

The newly synthesized peptide can be substantially purificd by preparative high per-
formance liquid chromatography {e.g., Creighlon, PROTENS:  STRUCTURES AND
MoLECULAR PRINCIPLES, WH Freeman and Co., New York, N.Y, 1983). The compo-
sition of a synthetic 113-HSD1-like polypeptide can be confimed by amino acid
analysis of sequencing {e.g., the Edman degradation procedure; see Creighton, suprak.
Additionally, any portion of the amino aci< sequence of the 11 0-[SD1-like polypep-

tide can be altered during direct synthesis and/or combined using chemical methods

JP 2004-502432 A 2004.1.29



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

20

25

(69)

WO 01mT PCT/EPOLNT032

-27-

with sequences from other proteins to produce a variant polypeptide or a fusion pro-

Lein.

Production of Altered Polypeptides

As will be understood by those of skill in the an, it may be advantageous 1o produce
1163-HSD1-like polypeptide-encoding nucleatide sequences possessing non-naturally
oceurring codons.  For example, codons preferred by a particular prokaryotic or
eukaryotic host can be selected to increase 1he rate of protein expression or to produce
an RMA transctipt having desirable properties, such as a half-life which is longer than

that of a lrapsenpl generated from the naturally eccurring scquence.

The nucleotide sequences discloscd herein can be engincered using metheds gencrally
known in the an to alter 1168-HSD1-like polypeptide-encoding sequences for 4 variery
ol reasons, including bul not limited 1o, allerations which modify the cloning, proc-
essing, and/or expression of the polypeptide or mRNA product. DNA shuffling by
vandom fragmentation and PCR. reassembly of gene fragments and synthetic aligo-
nucleotides can be used to engineer the nuclectide seguences. For example,
gite-directed mutagenesis can be used 10 fnsert new restriction sites, alter glycosylaticn
patterns, change codon prefarence, produes splice variants, mroduce mutations, and
so forth.

Ansibodies

Any typa of antibody known in the art can he generated to bind specifically 1o an
epitope of an 110-HSD ) -ike pelypeptide. “Antibody™ as wsed herein includes intact
immunoglobulin melecules, as well as fragments thereof, such as Fab, F(ab™),, and Fv,
which are capahle of binding an epilope of an 11-HSD |-like palypepiide. Typically,

at least 6, 8, 10, or 12 contiguous amino acids are required to form an epitope. How-
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ever, epitopes which involve non-contiguous aming acids may require more, e.g., at

least 15, 25, or 50 amino acids.

An aniibody which specifically binds 1o an epitape of an 118-1ISD]-like polypeptide
can be used therapenticatly, as well as in immunochemical assays, such as Western
blots, ELISAs, radivimmunoassays, immunohistochemical assays, immunoprecipi-
tationg, or other immunochemical assays known in the ari. Various immumoassays
can. be used to identify antibodies having the desired specificity. Numerous protocels
for competitive binding or immunoradiemetric assays are well known iz the art. Such
immunoassays typically involve the measurement of complex formation between an

immunogen and an antibody which specifically binds to the immunogen.

Typically, an antibody which specifically binds o an 113-HSDI-like polypeptide
provides a detaction signal ar least 5-, 10-, or 20-fold higher than a detection signal
provided with other proteins when used in an immunochemical assay. Preferably,
antibodies which specifically bind o 110-13D1-like polypeptides do not detect other
profeins in immunochemical assays and can immunoprecipitate a 1i8-13SDl1-iike

polypeptide from solution.

1163-B5D1-like polypeptides can be used to inmunize a mammal, such as a mouse,
rat, rabbil, guinea pig, mankey, or human, to produce polyclonal antibodies. If de-
sired, an 11B-HSD1-like polypepiide can be conjugated 1o a carer protein, suck as
hovine serum albumin, thyreglobulin, and keyhole limpet hemocyanin. Depending on
the host species, various adiuvants can be used o murease the immunoclogical re-
sponse.  Such adjuvants include, but are not limited to, Freund’s adjuvant, mineral
gels {(e.g, aluminum hydroxide), and surface aciive substances (eg lysolecithin,
pluronic polyols, polyanions, peptides, 0il emulsions, keyhole limpet hemacyenin, and
dinitrophenol).  Among adjuvanis uscd in humans, BCG {bacilli Calmette-Guerin)

and Curyrebacierium parvim are especially useful.
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Monoclonal antibodies which specifically bind to an 118-1ISD ]-like polypeptide can
be prepared using any technique which provides for the production of antibody mole-
cules by continuous cell lings in culture.  These techniques include, but are not lim-
ited to, the hybridoma technique, the human B-coli bybridoma iechnique, and the
EBV-hybridoma technique (Kohler ef af., Nature 256, 495-497, 1983; Kozbor er al.,
S Immunel, Methods &£, 31-42, 1985; Cote er af., Proc. Natl Acad Sci. 30,
2026-2030, 1983; Cole ef gl., Mal. Cell Biol. 62, 109-120, 1984).

In addition, techniques developed for the production of “chimeric antibodies,” the
spiicing of mouse aniibody genes to human antibody genes to obtain a molecule with
appropriate antigen specificity and bivlogical activity, can be used (Morrison et ai.,
Proc. Natl, Acad. Sci. 81, 6851-6853, 1984, Neuberger o al., Natwre 312, 604-608,
1984, Tukeda ef af., Nature 314, 452-434, 1985). Monoclonal and other antihodies
also can be “humanized™ o prevent a patient from mounting an immune response
against the antibody when it is used therapewtically. Such antibodies may be suffi-
ciently similar in sequence to human amtibedies to be used directly in therapy or may
require alicration of a few key residues. Sequence differences between rodent anti-
bodics and human sequences can be minimized by replacing residues which differ
from: thase in the humen sequences by site direcled mutagenesis of individual residues
or by grating of entire complemenarity determining regions. Alweenatively, human-
ized antibodies can be produced using recombirant methods, as described in
GB2188638B. Antibodies which specilically bind 1o & 114-HSD1-like polypeplide
can contwn anligen binding sites which are either partially or fully humanized, as

disclosed in LS. 5,565,332,

Alternatively, techniques described for the production of single chain antibodies can
be adapted using methods known in the art to produce single chain antibodics which
specifically bind 1o 116-HSD1-like polypeptides. Antibodics with elated specificity,

bur of distinet idiotypic composition, can be genersted by chain shufiling from ran-
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dem combinatorial immuneglobin libraries {Burten, Proc. Narl Aced. Sci. 88,

11120-23, 1991).

Single-chain antibodies also can be constructed using a DNA amplification method,
such as PCR, using hybridoma ¢cDNA as a template (Thition f af., 1996, Eur. J Can-
cer Prev. 5, 507-11} Binglechain antibodies can be mono- or bispecific, and can be
bivalent or tetravalent. Construction of tetravalent, bispecific single-chain antibodies
is taught, for example, in Coloma & Morrison, 1997, Naot. Bistechnol 13, 139-63.
Construction of bivalent, bispecific single-chain antibodies is taught in Mallender &
Voss, 1994, J Biol. Chem. 264, 199-206.

A nucleotide sequence ercoding a single-chain antibody can be constructed using
manuval or autemated nucleotide synthesis, cloned into an expression construct using
standard recombinant DXNA methods, and introduced inio a cell 1o cxpress the coding
sequence, a5 described below. Altematively, single-chain antibedies can be produced
directly using, for example. filamentous phage technolopy (Verhaar ¢/ ol., 1995, Inf. J.

Cancer 61,497-501; Nicbolls er &, 1993, J fmmurol. Meth. 165, 81-91).

Antibedies which specifically tind to 118-HSDI-like polypeptides also can be pro-
duced by inducing ir vivo production in tbe lymphocyte population or by screening
immunoglebulin libraries or panels of highly specific binding reagems a5 disclosed in
the literahae {Orlandi er af., Proc. Nad. Acad. Sci. 86, 3833-3837, 1989, Winter &7 ol.,
Narure 349, 293-299, 1991,

Other types of anlibodies can be conséructed and used therapeutically in methods of
the invention. For example, chimeric antibodies can be constructed as disclosed in
WO 9343151, Binding proteins which are derived from immunoglobulins and which
are rultivalent and muitispecific, such as the “diabodies” described in WO 94711804,

also can be prepared.
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Antibndies according to the invention can be purified by methods well known in the
arl. For cxample, antibodies can be affinity purified by passage over a column to
which an | 1B-HSDI-like polypeptide is bound The bound antibodies can then be

ehuled from the column using a buffer with a high salt concentration.

Antisense Oligonucleotides

Antisense oligonucleotides are nucleotide sequences which are complementary to a
specific DNA or RNA sequence. Once introduced inte a ccll, the complemerrary
nucleotides combine with ratural sequences produced hy the cell to form complexes
and block either Lranscription or translation.  Preferably, an antisense oligonucieotide
35 at deast 11 muclectides in length, but can be al least 12, 15, 20, 25, 30, 35, 40, 45, or
50 or more puclectides long. Longer sequences also can be used.  Antisense oligonu-
cleotide molecules can be provided in a DNA construct and intreduced into a cell as
deseribed above to deerease the level of 118-HSD1-like enzyme gene products in the

cell.

Antisense nligonucleotides can be deoxyribonucleotides, ribonucleotides, or a combi-
nation of both,  Oligenucleotides can be synthesized manually or by en aulomated
synthesizer, by covalently linking the 37 end of one nucleotide with the 3° end of
another nucleotide with non-phosphodiesier internucleotide linkages such alkylphos-
phonates, phosphorothicates, phosphorodithioates, alkyiphosphonothicates, alicyl-
phosphonates, phosphoramidates, phosphate esters, carbamales, acetamidate, carb-
axymethy! esters, carbonates, and phosphate triesters.  See Drown, Merk. Mol Biol.
20, 1-8, 1904; Sonveaux, Meth. Mol Bicl 206, 1-72, 1994; Uhlmann er af., Chem.
Rev, 90, 543-583, 1950,

Madifications of 113-HSD1-like enzyme gene expression can be obtained by design-
ing antisense oligonucleotides which will form duplexes to the coatrol, 37, or regula-

tory regions of the 118-HSD1-like eozyme gene. Oligonucleotides derived from the
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transcription initiation site, ¢ g., between positions -10 and +10 from the start site, are
prefered,  Similarly, mhibition ¢an be achieved using “triple helix” base-paicing
methodology. Triple helix pairing is useful becouse it causes inhibition of the ability
of the double helix te open sufficiently [or the binding of pulymerases, iranscription
factors, or chaperons. Therapeutic advances using teiplex DNA have been deseribed
in the literature (e.g., Gee f al,, in Huber & Carr, MOLECULAR AND JMMUNGLOGIC
APPROACIHES, Futura Publishing Co., Mt. Kisco, N.Y., 1994}. An antisense cligonu-
clectide also can be designed to block ranslation of mENA by prevenring the tan-

scripl from binding 1o ribosomes.

Precisc complementarity is not required for successful complex formation between an
antisense oligonuclectide and the complementary sequence of an 113-HSDI1-like

pelynuclentide. Antisensc sligonucleotides which comprise, for example, 2, 3. 4, 0r 5

or more siretehes of contiguous nucleptides which are precisely complementary w an

11B-HSD1-like polynucleciide, cach separated by a stretch of contigpous nuclcotides
which are not complementary to adjacent !153-H5D)-like enzyme nucleotides, can
provide suflicient targeting specificity for L1B-HSD1-like enzyme mBNA, Prefer-
ably, each stretch of complementary contiguous mucleotides is at least 4, 5, 6, 7, or 8
or mate pucleatides in lepgth.  Non-complementary intervening sequences arc pref-
erably 1, 2, 1, or 4 nucleotides in length. One skilled in the art can easily use the
calculated melting point of an antisense-scnsc pair 1o determine ihe degree of mis-
matching which will be tolerated between a particular antisense aligonucleatide and a

particular 118-HSD 1-like pelynucleotide sequence.

Antiscnse oligonucleotides can be modified without affecting their ability to hybridize
to an §10-HSD -like pelynucicotide. These modifications cun be intemal or al one or
both ends of the antisense molecule. For example, internucleoside phosphate linkages
can be modified by adding chelesteryl or diamine moieties with varying oumbers of
carbon residues between the emino groups and terminal ribose. Modified bases and/or

supars, such as arabinose instead of nbose, or a 3%, $7-substiuiled oliponuclectide in
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which the 3° hydroxyl group or the 3 phosphate group are substituted, alse can be
employed in a modified anusense oliponucleatide. These modified oligonucleotides
can be prepared by methods well known in the ant. Nee, e.g., Agrawal er al., Trends
Biotechnol. 10, 152-158, 1992, Uklmann. &f al., Chem. Rev. 98, 543-584, 1599; Uhl-
mann ef al., Tetrahedron. Lett. 215, 3539-3542, 1987.

Ribozymes

Ribozymes are RMNA molecules with catalylic activity. See, e.g.. Cech, Science 236,
1532-1539; 1987; Cech, Ann. Rev Biochem. 5%, 543-568; 1990, Cech, Curr Opin.
Struct. Biol. 2, 605-669; 1992, Couiure & Stnchcomb, Trends Gener, 12, 510-515,
1996, Ribozymes can be used 1o inhibit gene funciien by cleaving an RNA sequence,
as is known in the art {e.&r., HasclofT ef al., U.S. Patent 5,641,673). The mechanism of
ribozyme action involves sequence-specific hybridization of the rbozyme molecule to
complementary 1arget RNA, [ollowed by endonucleoiytic cleavage. Examples include
engincered hammerhead motif ribozyme malecules that can specifically and cffi-

ciently catalyze endonucleslytic cleavage of specific nuclentide sequences.

The coding sequence of an | |B-HSDH-like polynucleotide can be used to generate
ribozymes which will specifically bind to mRNA transcribed from the 118-1HSD1-like
pelynucleatide.  Metheds of designing and censtructing ribozymes which can cleave
other RNA melecules in trans in a highly sequence specific manner have been devel-
oped and described in the art (see Haseloff e al. Nowwre 334, 585-591. 1988). For
example, the cieavape activity of ribozymes can be tarpeted 1o specific RNAs by
engineering a discrete “hybridization” region into the ribozyme. The hybridization
region containg a sequence complementary to the targel RNA and thus specifieally

hybridizes with the target (see, for example, Gerlach er af., EP 321.201).

Specific ribozyme cleavage sites within an 113-HSD1-like enzyme RNA 1arget can be

idennified by scarming the targei molecule for rbozyme cleavage sites which inelude
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the following sequences: GUA, GUU, and GUC. Once identified, short RNA se-
quenges of between 15 and 20 niboaugleotidss comesponding o the tegion of the
target RNA containing the cleavage site can be evaluated for secondary struciural
features which may render the target inoperable. Suitabilily of candidate 118-118D1-
like enzyme RMA (argeis also can be evaluated by testing accessibility to hybridiza-
tiun with complementary oligooucleotides using ribonuclease prolection assays.
Longer complementary sequences can be used 1o increase the affinity of the hybridi-
zation sequence for the targer. The hybridizing and cleavage regions of the xibozyme
can be integrully related such that vpon hybrddizing to the target RNA through the

complementary regions, the catalytic repion of the ribazyme can cleave the target.

Ribozymes can be introduced into cells as part of a DNA conswuct.  Mechanical
metheds, such as microinjection, liposome-mediated transfection, electroporalion, or
caleium phosphare precipitation, can be used to introduce a ribozyme-containing DNA
construct into cclls in which it is desired to decrease 11B-HSD1-like cnzyme expres-
sion. Altemnatively, if it is desired that the cells stably retain the DNA constrct, the
construct can be supplied on a plassid and maintained as a separate element or inte-
grated into the genome of the cells, as is known in the art. A ribozyme-enceding DNA
construet ean joclude transeriptional regelatory clements, such as a promoter element,
an enhancer or UAS element, and a wanscriptional terminator signal, for controlling

1eanscription of ribozymes in the celis.

As taught in Hascloff ef al., U.S. Patent 5,641,673, ribozymes can be engincered so
that ribozyme expression will eccur in response 10 faciors which induce expression of
a target gene.  Ribozymes also can be engineered to provide an additional level of
regulation, o that destruction of mRNA cccurs only when both & rbozyme and a

target gene are induced in the cells.
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Lifferentially Expressed Genes

Described herein are methods tor the identitication of genes whose produets interact
with human 11 beta-hydroxysteroid dehydrogennse I-like enzyme. Such penes may
represent genes which are differentially expressed in diserders including, but net
limited to,CNS disorders, ostecporosis, liver disease, obesity, blood pressure or fetal
develapment abnormalities, and diabetes. Further. such genes may represcnt genes
which are differentially regulated in response to manipulations refevant to the progres-
sion or treatment of such diseases. Additionally, such genes may have a temporally
modulated expression, increased or deertased at different stages of tissue or organism
development. A dilferentially expressed gene may alse have iis expression modulated
under control versus experimental conditions. In addition, the human 11 beta-hy-
droxysteroid dehydrogenase 1-like gene or gene product may iself be tested for dif-

ferential expression.

The degree to which expression difters in 2 normal versus a diseased state need only
be large enough to be visualized via standard characierization techniques such as
differential display techniques. ©Other such standard cheracterization techriques by
which expression dilferences may be visualized include but are vot limited o, quanti-

wmtive RT {reveise transcriptase), PCR, and Narthern analysis.

Tdentificarion of Differenticily Expressed Genes

To identify differentially expressed penes total RNA or, preferably, mRNA 15 isolated
from tissucs of intercst.  For example, RMA samples arc obtained from tissues of
experimental subjects and from correspending tissues of control subjects. Any RNA
isolation technique which does not select against the iselation of mRNA may be wtil-
ized for the purification of such RNA semples. See, for example, Ausubel ef af., ed.,,
CURRENT PROTOCOLS IN MoLEcuLar BioLoGy, John Wiley & Sons, Inc. New York,

1987-1993. Large numbers of tissus samples may teadily be processed wsing tech-
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nigues well known to those of skill in the art, such as, for example, the single-step

RNA isclation process of Chomezynskd, U.S., Paten 4,843,155

Transcripts within the collected RNA samples which represent RNA preduced by
differcntially expressed genes are identified by methods well known to these of skill
in the art. They include, for example, differenual sereening (Tedder of af., Proc. Nati,
Acad Sci. U.S.A. 83, 208-12, 1988}, subtractive hybridization {Hedrick & af., Nature
308, 149-33; Lec er ol , Prac, Natl Acad. Sel (5.4 88, 2825, 1984), and, preferably,
differential display (Liang & Pardee, Sciemce 257, 967-71, 1942; U.S. Patent
52623113

The differential expression information mey itself suggest relevam methods for the
treatment of disorders invelving the human 11 beta-hydrexysteroid dehydrogenase 1-
like enzyme. For example, treaiment may include a medulation of expression of the
difTerentially expressed genes and/or the gene encoding the human 11 beta-hydroxy-
sterodd dehydrogenase 1-like enzyme. The differential expression information may
indicate whether the expression or activity of the differentially expressed gene or gene
product or the human 11 beta-hydrexysteroid dehydrogenase 1-like gene or gene

prodduct are up-regulated or down-regulated.

Screening Methods

The invention provides assays for screening test compounds which bind to or medu-
late the activity of an L1B-HSD-like polypeptide or an 11B-HSD)-like polynucieo-
tide. A test compound preferably binds to an 118-HSDI1-like polypeptide or poly-
oucleotide. More preferably, & test compound deereases or increases 110-HSD1 ae-
tivity by at least about 10, preferably about 50, more preferably about 75, 90, or 100%

relative to the absence of the test compound.
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Test Compounds

Test compounds can be pharmacologic agents already krown in the art or can be
compounds previously unknown (o have any pharmacolopical activity, The com-
pounds can be naturally eccurring or designed in the laboratory. They can be isolated
from microorgamisms, animals, or plants, and can be produced secombinantly, or
synthesized by chemical methods known in the art. [F desired, test compounds can be
obtained using any of the numerous combinatoria) library methods known in the ar,
including but not limited to, biologicn] libraries, spatially addressable parallel solid
phase or solution phase libravies, synthetic library methads requiring deconvolution,
the “one-bead one-compound™ library method, and synthetic library methods using
affinity chromatography selection. The biological tibrary approach is limited 10 poly-
peptide libraries, while the other four approaches arc applicable 10 polypeptide,
non-peptide oligomer, or small moleculs libraries of compounds. See Lam, Awri-
cancer Drug Des. 12,145, 1997,

Methods for the synthesis of molecular libravies are well koown in the art {xee, for
example, DeWitt ef al., Proc. Natl. Acad. Sci. US.A. 90, 6909, 1993; Erb ef af. Proc.
Natl Avad. Sci /.84 21, 11422, 1994; Zuckermann & af., J Med Chem. 37, 2678,
1994, Cho ef al.. Sclence 261, 1303, 1993; Carell e af., Angew, Chem . Bd. Engl.
33, 2059, 1994, Carell er of., Angew. Chem. Int. Ed Engl. 33, 2001; Gallop et ol ]
Med Chem. 37, 1233, 1994}, Libraries of compounds can be presented in solution
{vee, e.g., Houghten, BinTechniguwes 13, 412-421, 1992), or on beads (Lam, Manare
334, B2-84, 1991), chips (Fodor, Natwre 364, 535-336, 1993), bacteria or spores
{Ladner, LS. Patent 5,223,409), plasmids (Cull et af., Froc. Natl. Acad Sei. U5 A
82, 1865-1869, 1992), or phage (Scotl & Smith, Science 249, 386-350, 19%0; Devlin,
Science 249, 504-406, 1990); Cwirle er al., Proc. Narl Acad. Sci. 97, 6378-6382,
1994; Felict, J Mol Biol 222,301-310, 1991; and Laduver, LS. Patent 5,223,409).
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High Throughput Screening

Test compounds can be screened for the ability to bind to 116-HSD1-like polypeptides
or polynuslectides or o affect 118-HSD)-lke enzyme activity or 118-HSD1-like
enzyme gene expression using high throughput screening. Using high throughput
screening, many diserete compounds can be tested in parallel so that large numbers of
test compounds can be quickly screened. The most widely established techniyues
utilize 96-well microtiter plates. The wells of the microtiter plates typieally require
assay volumes that range from 50 to 500 pl. In addition to the plaies, many instru-
ments, materyals, pipettors, robotics, plate washers, and plate readers are commercially

available to {it the 96-well format.

Alternatively, “free formal assays,” or assays that have no physical barrier between
samples, can be used. For example, an assay using pigment cells (melanocytes) in a
simple homogencous assay [or combinatorial peplide libraries is described by
Jayawickreme ef al., Proc. Natl. Acad, Sci. US.A. 19, 1614-18 (1994). The cells are
placed under ngacose In petnl dishes, then beads that carry combinatorial compeunds
are placed on the surface of the agarose. The combinatorial compounds are partially
released the compounds from the beads. Active compounds can be visualized as dark
pigment areas because, as the compounds diffuse locally infe the gel matrix, the active

compounds causc the cells to change colors.

Aupother example of a frec format assay is deseribed by Chelsky, "Strategics for
Screening Combinatorial Libraries: Novel and Traditiona! Approaches,” veported at
the First Annual Confercnce of The Socicty for Biomolocular Screcning in Philadel-
phin, Pa. (Nov. 7-10, 1993). Chelsky placed a simpl: homogenous enzyme assay for
carbonic anhydrase inside an agarose gel such that the enzyme in the ge) would cause
& color change (broughout the gel. Thereafter, beads carrying combinatorial com-

pounds via a phetolinker were placed inside the gel and the compounds were partially
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released by UV-lipht. Compounds that inhibited the enzyme were observed as local

zones of inhibition having less color change.

Yet another example i deseribed by Salmon et ai., Molecudar Diversity 2, 57-63
(1996}, In this example, combinatorial libraries were screened for compounds that

had eytotoxic effects on cancer cells growing in agar.

Anather high throughput screening method is described in Bemel et af., U.S. Patent
5,976,813, In this method, test samples are placed in a porous matrix. One er more
assay components are then placed within, on lop of, or at the hottom of a matrix such
as a gel, a plastic sheet, a filter, or other form of easily manipulated solid support.
When samples are introduced 1o the perous matrix they difluse sulficiently slowly,

such that the assays can be performed without the test samples running together.
Binding Assuys

For binding assays, the test compound is preferably a small moleeule which binds to
and occupics, for example, the ATP/GTP binding site of the enzyme of the active site
of the 118-HSD}-like polypeptide, such that normal biclogical activity is prevented.
Examples of such small molecules include, but are not limited to, small peplides or

peptide-like molecules.

Lo binding assays, cither the lest compoand or the 11A-HSDI-like polypepiide can
comprise a detectable label, such as a fluorescent, radioisotopic, chemilumineseent, or
envymalic label, such as horseradish peroxidase, alkaline phosphatase, or lociferase.
Detection of a test compound which is bound to the [1l-HSD1-like polypeptide can
then be accomplished, for example, by direct counting of radicemmissior, by scinul-
lation counting, or by determining, eonversion of an appropriate substrate to a detect-

able preduct.
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Altematively, binding of a test compound to an 113-HSD1-like polypeptide can be
determined without labeling either of the inleractants. For example, a microphysi-
ameter can be nsed to detect binding of a test compound with a 11B-HSD! -like poly-
peptide. A microphysiometer (e.g., Cvlosensor™) is an analyticzl instrumcnt that
measures the rate at which a ccll acidifies its envirenment using 2 light-addressable
potentiometric sensor (LAPS). Changes in this acidification rate can be used as an
indicater of {he intcraction between a test compound and an 118-HSD-like pelypep-
tide (McConnell ef ol , Science 237, 19056-1912, 1992).

Determining the ability of a test compound 1 bind to an [1B-HSD-like polypeptide
also can be accomplished using a technology such as real-time Bimolecular Intcrac-
tion Analysis (BIA) {Sjolander & Urbaniczky, Anal. Chem. 63, 2338-2345, 1991, and
Suzabo ef af., Curr. Opin. Struct. Biol. 5, 699-705, 1995). BIA is a technology for
studying biospecific interactions in real time, without labeling any of the interactants
{e.g., BlAcore™). Changes in the optical phenomenon surface plasmon resonance
(SPR) can be used as an indication of real-ime reactions berween biclogical mole-

cules.

In yel another aspect of the invention, an 113-HSD 1-like polypeptide can be uszed as a
“bait protein” in a two-hybrid assay or three-hybrid assay (see, ez, U.S. Patent
5,283,317, Zervos er al., Cefl 72, 223-232, 199%; Madura ¢f al., J Biol Chem. 268,
12046-12054, 1593; Banel ¢t ., BioTechnigues 14, 320-924, 1993, lwabuchi er of.,
COneogerne 5, 1693-1696, 1993; and Breni W094/10309), to idenlify otber proteins
which. bind to or interact with the 113-HSDI-like polypeptide and modulate its activ-

ity.

The two-hybrid system is based on the modular nature of most transcription factors,
which consist of separable DNA-binding and activation domains. DBriefly, the assay
utilizes twe different DNA construets. For example, in one constiuet, polynueleotide

encoding an 118-HSD1-like polypeptide can be fused o a polynucleciide enceding
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the DNA binding domain of a known wanscription factor (e.g, GAL-4). In the nther
construct a DNA scquence that encodes an unidentificd protein (“prey” or “sample”)
can be fused 10 & polynucleotide that codes for the activation domain of the known
transcription factor. 1f the “bait™ and the “prey” proteins are able 1o interact in vive to
formn an protein-dependent complex, the DNA-binding and activation domains of the
transcription factor are brought into close proximity. This proximity aliows transcrip-
ton of a reporter gene (& g., LacZ), which iz operably linked to a transeriptional regu-
latory site responsive to the transcoptien facter. Expression of the reporter gene can be
detected, and cell colonics containing the functional transeription factor can be iso-
lated and used (o obtain the DNA sequence encoding the protein which interacts with

the 116-HSD-like polypeptide.

It may be desirable 10 immobilize either the 115-HSDi-like polypeplide (or poly-
nuecleotide) or the st compound 10 tacilitate separation of bound from vnbound forms
of one or both of the interactants, as well as to accommodate automation of the assay.
Thus, either the 115-H5D [-like polypeptide {or polynucieotide) or the test compound
can be bound to a solid support. Suitable selid supports include, but are not limited to,
glass or plastic slides, tissue culture plates, microtiter wells, tubes, silicon: chips, or
particles such as beads (including, but not limited to, latex, polystyrene. or glass
beads). Any method known in the art ¢an be used to attach the 1165-HSDI-like poly-
peptide (or polynuclevtide) or 1est compound Lo 2 solid support, including use of co-
valent #nd non-covalent linkages, passive absorption, or paits of binding moieties
attached respectively to the polypeplide {or palyoucleotide) or test compound and the
solid support. Test compounds are preterably bound 1e the solid supperl in an arzay,
so that the location of individual test compounds can be tracked. Hinding of a test
compound to 2 110-118D21-like polypeptidc {or polynucleatide) can be accomplished
in any vessel suitable for containing the reactants. Examples of such vessels include

microtiter plates, test tubes, and microcentrifuge tubces.
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In cne embodiment, the 1B-HSD1-like polypeptide is a fusien protein comprising a
domain that allows the 11B-HSD-like polypeptide to be bound 10 a solid support.
For example, glutathione-S-transierase fusion proteins can be adsorbed onto gluathi-
one sepharose beads (Sigma Chemical, St Louis, Moe.) or glutathione derivatized
micratiter plates, which are then combined with the test compound or the test com-
pound and the non-adsorbed 11B-HSD-like polypeptide; the mixture is then incu-
bated under conditions conducive 1o complex formation (e.g., at physiological condi-
tions for salt and pH). Following incubation, the heads or microtiter plate wells are
washed 10 remove any unbound components. Binding of the interactants can be de-
tevmined either directly or indirectly, as described above.  Allematively, the com-

plexes can be dissociated from the solid support before binding is determined.

Other weehnigques for immobilizing proteins or polynucleotides on a solid support also
can be used in ihe screening assays of the inveniion. For example, either an L1B-
HSDI1-like poiypeptde (or polynucieotide) or & tesi compound can be immeobilized
utilizing conjugation of biotin and streptavidin,  Biotinylated 118-HSD-like pely-
peptides (or polynucleotidesy or test compounds can be prepared from  hio-
tin-NHS(N-hydroxysuccinimide) using techniques well known in the arnt (eg. bi-
otinylation kit, Pierce Chemicals, Rockford, 1Ly and immobilized in the wells of
streptavidin-coaled %6 well plates (Fierce Chemical). Allematively, antibodies which
specifically bind to an 110-HSD1-like polypeptids, polynucleotide, o1 a tesi com-
pound, but which do not interfere with a desired binding site, such as the ATP/GTP
binding siwe or the active site of the 118-HSD 1-like polypeptide, can be denvatized 1o
tie wells of the plate. Unbound target or protein can be trapped in the wells by anti-

body conjugation.

Methods for detecting such complexes, in addition to those described above for the
GET-immobilized complexes, inclode immunodetestion of complexes using antibod-

ies which specifically bind to the 118-HSDI-like polypeptide or test ccmpound, en-
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zyme-linked assays which rcly on detecting an activity of ihe 118-HSDi-like poly-

peptide, and SDS gel electrophoresis under non-reducing conditions.

Screening for test compounds which bind to a 11B-HSD1-like polypeptide or poly-
nucleotide alse can be carried out in an intact cell.  Any cell which comprises a L118-
HSDI-like polypeptide or polynucleotide can be used in a celi-based assay system. A
118-HSD1-like polynucleotide can be naturally occurring in the cell or can be intro-
duced vsing techniques such as those described above. Binding of the test compound

ta a 11B-H5D1-like polypepnide or polynucleotide is determined as descnbed above.

Enzyme Asseys

Test compernds can be tested for the ability to increase or decrease the 11A-HSD1
activity of a burman 118-H3D)like polypeptide. 1 18-HST}) activity can be measured,
for example, as descnbed in Diaz ef ol., J Newrosci. 18:2570-2580 {1988); Rajan ef
al, . Newrosci 16:65-70 (1996), and Lloyd-MacGilp ef al., Hypertension, 34:1123-
1128 (1999).

Enzyme assays can he carried out after contacting either a purified 113-HSD1-like
polypeptide, a cell membrane preparation, or an intact cell with a (est compound. A
tesi compound which decreases 2 iransketolase activity of an 113-HSD 1-like poly-
peptide by at least about 10, preferably about 50, more preferably about 75, 90, or
100% is identified as & polential therupeutic agent for decreasing 118-11SD1-like
enzyme aclivity. A test compound which increases a transketolasc activity of a
human 118-1180-like polypepiide by al least about 10, preferably about 50, more
preferably about 75, 90, o0 100% is idemified as a potential therapeutic agent for

increasing human 1 18-HSD1-like enzyme activity.

Gene Expression
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In another embodiment, test compounds which increase or decrease 118-HSD1-like
enzyme gene expression are identified. An | 1B-BSDi-like polyoucleotide is con-
tacted with a test compound, and the cxpression of an RNA or pelypeptide product of
the 1i8-HSD1-like polynucleotide is determined. The level of cxpression of appropri-
ate miNA or polypeptide in the presence of the test compeund is compwred 1 the
level of cxpression of mRINA or polypeptide in the absence of the test compound.
The test compound can then be sdentified a¢ 4 modulator of expression based on this
comparison. For example, when expression of mRNA or polypeptide 15 yreater in the
presence of the lest compound than in its absence, the st compound is identificd as a
stimulator or enhancer of the mENA or polypeplide expression. Aliematively, when
expression of the mRNA or polypeptide is less in the presence of the fest compound
than in its absence, the lest compound is identificd as an inhibiter of the mRNA or

polypeptide expression.

The level of 118-IISD1-like enzyrne mRNA or polypeptide expression in the cells can
be determined by metheds well known in the art for detecting mRNA o7 polypeplide.
Either qualitative or quantitative methods can be used. The presence of polypeptide
products of an L1 B-HSDH -like polynucleotide can be determined, for example, using a
varicty of techniques known in the an, including immunochemical methods such as
radicimmuncassay, Westem blotting, and immunohistochemistry.  Alternatively,
polypeptide symhesis can be derermined fz vivo, in a cell culiere, or in an in virre
translation sysiem by detecting incorporation of labeled amine acids into an 113-

HSD-like polypeptide.

Such screening can be caried oul elther in & cell-free assey system or in an intact cell.
Any cell which expresses an }13-HSDi-like polynuclcotide can be used in a ccll-
based assay system. The 11B-11SD1-like polynucleotide can be naturally occurring, in
the cell or can be introduced wsing tcchniques such as thosc described above. Either a
primary culiure or an established cell ling, such as CHO or human embryonic kidney

263 cells, can be used.
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Pharmaceutical Compositions

The invention also provides pharmaceutical compositions which can be administered
0 a patient to achieve g therapeutic effect.  Pharmaceutical compugitions of the in-
vention can comprise, for example, an 113-HSD}-like polypeptide. 118-HSD1-like
polymiueleotide, ribozymes or antisense oligonucleatides, antibodies which specifically
bind to an 11/A-HSD1-like polypeptide, or mimetics, agonists, antagonists, or inhibi-
tors of an 113-HSDI1-like polypeptide activity. The compuositions can be administered
alone or in combination with at least one other agent, such as stabilizing compound,
which can be sdministered in any sterile, biocompaiible pharmaceutical carrer, in-
cluding, but not limited to, saline, buttered saline, dextrose, and water. The composi-
tions can be administered to a patient alone, or in combination with other agents,

drugs of harmones,

In addition to the active ingredienis, these pharmacentical compasitions can contain
suitable phammaceutically-acceptable carriers comprising excipients and auxiliaries
which facilitate processing of the active compounds into preparations which can he
used pharmaceutically. Pharmaceutical compositions of the inventien can be admin-
istered by any number of routes including, but not limited to, oral, intravenous, intra-
muscular, intra-arierial, intramedullary, intrathecal, ntraventricular, transdermal,
subcutaneous, intrapenitoneal, intrenasal, parenteral, topical, sublingual, or reclal
means. Pharmaccutical compositions for oral administration can be formulated using
pharmaceutically acceptable camers well known m the art in dosages suitable for oral
administration. Such carriers enable the pharmaceutical compositions to be formmu-
lated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurties, suspensions, and

the like, for ingestion by the patient.

Phannaceutical preparations for oral use can be obtained through combination of

active compounds with solid excipient, optiomally grinding a resulting mixture, and
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processing the mixture of granules, after adding suitable auxiliaries, if desired, 1o
obtain tablets or dragee cores. Suitable excipients are carbohydrate or protei fillecs,
such as sugars, including Jactose, sucrose, mannitol, or sorbital; starch from com,
wheal, rice, potato, or other plants; celludose, such as methyl cellulosz, bydroxy-
propyimethyl-cellulase, or sodium carboxymethylcellulose; gums including arabic and
fragacanth; and proteins such as gelatio and collagen.  1f desired, disintegrating or
solubilizing agents can be added, such us the cross-linked polyvinyl pyrrolidone., agar,

alginic acid, or a salt thereof, such as sodium alginate.

Dragee cores can be used in conjunction with suitable coatings, such as concentrated
sugar solutjons, which also can contain gum arabic, tale, polyvinylpytrolidone,
carbopol gel, polyethylune glycol, andfor titanium dioxide, lacquer solutions, and
suitable organic solvents or solvent mixtures. Dvestuffs or pigments can he added to
the tablets or drapee coatings for product idenufication or to characterize the quantity

of active compound, i e., dosage.

Pharmaceutical preparations which ¢an be used orally include push-fit capsules made
of gelatin, as well as sofi, sealed capsules made of pelatin and a coafing, such as
glyceral or sorbital. Push-fit capsules ean contain active ingredients mixed with a
filler or binders, such as lactose or starches, lubricamts, such as tale or mapnesinm
stearate, and, optionally, stabilizers. In soft capsules, the active compounds can be
dissolved or suspended in suitable liquids, such as fatly oils, liquid, or liquid polyeth-

ylene plycol with or without stabilizers.

Pharmaceutical (ormulations suitable for parenteral administration can be (ormulated
in aqueous solutions, preferably in physiologically compatible buffers such as Hanks
solution, Ringer’s solution, or physiologically buffered saline. Aqueous injection
suspensions can contain substances which increase the viscosity of the suspension,
such as sodium carboxymethyl ceilulose, sorbitol, or dextran. Additionally, suspen-

sions of the active compounds can be prepared as appropriate oily injection suspen-
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sions. Suitable lipophilic solvents or vehicles include fatly oils such as sesame oil, or
symthetic faity acid esters, such as ethyl oleate or triglycerides, or [iposomes.
Mon-lipid polycationie amine polymers also can be used for delivery. Optionally, the
suspension also can contain suilabie stabilizers or agents which increase the solubility
of the compounds 1o allow lor the preparation ¢f highly concentrated solutivns. For
topical or nasal administration, penetrants appropriate Lo the particular barrier to be

permeated are used in the formulation. Such penetrants are generally known m the art.

The pharmaceutical compositions of the present invention can be manufactured in a
mansner that is known in the art, e.g, by means of coenventional mixing, dissolving.
granulating. dragee-making, levipating. emulsifying, encapsulating, enwapping, or
Iyophilizing processcs.  The pharmaceutical composition can be provided as a salt and
can be formed with many acids, including but not limited to, hydrochloric, sulfuric,
acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be more soluble in aquecus or
other protonic solvents than are the correspending free base forms. In other cases, the
praferred preparation can be a Iyophilised powder which can eontain any or all of the
following: 1-50 mM histidine, 0.1%-2% sucrose, and 2-7% mannitel, at a pH range of

4.5 10 5.5, that is combined with boffer prier te use.

Further details on techniques for formulation and administration can be found in the
latest edition of REMINGTON'S PHARMACEUTICAL SCIENCES {Maack Publishing Co.,
Caston, Pz.). Afler pharmaceutical compesitions have been prepared, they can be
placed in zn appropriate container and labeled for treatment of an indicated condition.

Such labeling would include amount, frequency, and method of admintstration.

Therapewric Indicariens and Methods

The activity of human 118-H8D1-like enzyme can be regulated to treat diseases such
as CNS diseases, usteoporosis, lver disease, and obesily, as well as blood pressure

abnormalities. abnormalities of [etal development, and diubetes.
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CNS Disorders

CNS disorders which can be treated inelude brain injuries, cerebrovaseular diseases
and their consequences, Parkinson's disease, corticobasal degeneration, moter neuron
disease, dementia, including ALS, multiple sclerasis, treumatic brain injury, stroke,
post-stzoke, post-traumatic brain injury, and small-vessel cercbrovascular disease.
Deme.ntiﬂs, such as Alzhcimer's discasc, vascular dementia, dementia with Lewy
bodses, frortatemporal dementia and Parkinsenisma hnked to chromesome 17, fronto-
temporal dementias, including Pick’s disease, progressive nuclear palsy, corlicobasal
degencration, Huntingion's disease, thelamic degeneration, Creutzfeld-Jakob demen-
tia, IV dementia, schizophrenia wilh demenlia, and Korsako(T's psychosis also can
be trested. Similarly, it is possible 1o tweat cognitive-relaied disorders, such as mild
cognitive impairment, age-associated memory impairment, age-related cognitive
decling, vascular cognitive impairment, agention deficit disorders, attention deficit
hyperactivity disorders, and memory disturbances in children with leaming disabili-

ties, by regulating the zctivity of hurman matriptase-like protein.

Dsteaporosis. Osteoporosis is a disease characterized by Jow bone mass and micro-
architectuzal delerioration of bone tissue, icading to enhanced bone fragility and a
consegquent increase 1n fraclure nsk. [t s the most commen buman metabolic bone

disorder. Established osteoporosis includes the presence of fractures.

Bone fumover occurs by the action of two major effector cell types within bonc: the
asteoclast, which is respansible for bone resorption, and the osteoblast, which syathe-
yizes and mineralizes bone matrix. The actions of osteoclasts and osteoblasts are
highly coordinated. Osteoclast precursors are recruited to the site of lumover; they
differentiate and fuse to form mature esteoclasts which then resorb bone. Atiached to
the bone surlzce, usteoclasts produce an acidic microenviranment in a tightly defined

junction between the specialized ostcoclast border membrane and the bone mairix,
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thus allowing the lacalized solubilization of bone matrix. This in turn facilitates the
proteolysis of demineralized bone collagen. Mairx degradation is thought to release
matrix-associated growth factor and cytekines, which recruit osteoblasts in a tempo-
relly and spatially conirelled fashion, Osteoblasts synthesice and secrete new bone
matrix proteins, and subsequently mineralize this new matrix. In the normal skeleton
this is a physiological process which does not resvlt in a net change in bone mass. In
pathological states, such as osteoporosis, the balance between resorption and for-

maticn is altered such that bone loss ocours. See WE 99745023,

The osteoslast itsel{ is the direet or indirect target of all currently available osteoporo-
sis agenls with the possible exception of fluoride. Anliresorptive therapy prevents
further bane less in weated individuals. Qsteoblasts are derived from multipotent stem
cells which reside in bone marrow and also gives risc to adipocyles, chondrocytes,
fibreblasts, and muscle cells. Selective enhancement of osteoblas activity is a highly
desirable goal for osteoporosis therepy, because it would result in an increasc in bone
wmass rather than a prevention of further bone loss.  An effective anabalic therapy
would be expested 1o lead to a significantly grester reduction 1o fraciure risk than

currently available treatments.

The agonisis or antagonists 1o the newly discovered polypeptides may act as antire-
sorptives by directly aliering the osieoclast differentiation, osteoclast adhesion to the
bene matrix, or osieoclust funclion of deprading the bone matnix.  The agenists or
antagonisis could indirectly alter the osteaclast function by interfering in the synthesis
and/or modificaticn of eilecter malecules of osteoclast differentiation ar function such

as cytokines, peptide or steroid hormones, proteases, ete.

The agonists or antagonists to the newly discovered polypeptides may act as anabolics
by directly enhancing the osteoblast differcntiation aod /or its bone matrix forming

function. The agorists or antagonists could also indirectly alter the osteoblast function
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by enbancing ihe synthesis of growik factors, peptide or steroid hormenes, or de-

creasing the synthesis of inhibitory molecules.

The agonists and antapgonists may be used to mimie, augment, or inhibit the action of
the newly disvovered poiypeptides, which may be useful to treat osteoporosis, Iaget's

dis¢ase, degradation of bone implants, and, particularly, dental implants.

Liver disease. All chronic Iiver diseases cause the development of fibrosis in the liver.
Fibrosis 15 a programmed uniform wound healing response.  The most important
chronic liver diseases are viral hepatitis B and C and alcohol-induced liver disease.
Between 10 and 0% of patients affecied develop cirrhosis as 2 late complication.
Liver cirthosis has a 5-year survival rate of 50%. Deaths from liver cirrhosis occurs at

an average age of only 60 years. It is the ninth larpest cause of death in the USA.

Texe damage or injury cavsed by foreign proteins causes the depositton of exiracel-
Iufar matrix such as collagen. fibroncetin and laminin. The common mechanism is the
activation and transfermation of vitamin-A storing hepatic stellate eells ([to cells) into
matrix priducing myolfibroblasts. These proliferate and fil) the extraceilular Space of
I¥sse with extracellular matrix. This process contains para- and autecrine activation
sieps, which eause it to become auto-perpetuzled if the process of injury is sustained
for & long perud of ume. It ceuses a slowly progressing shuni, which reduces the
perfusion of the liver with portal and arterial biood. This results in & loss of liver
fuction.  Build-up of an increased diffusion barrier by a loss of fensstration in the
sinusoidal endothelium. This corrohorates the loss in funciion. Portal hypertension
with the frequent complication of esophagal bleeding, Cawses of liver disease death
include kepatic coma (30%), esophapal bleeding (30%), and primary hepatic carci-
noma (30%).

Indications for which regulation of this pratein may be useful are liver fibrosis and

cirthosis caused by chronic degenerative discases of the liver such as viral hepauitis,
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alcohol hepatitis, antoimmune hepatitis, primary biliary cirrhosis, cystic fibrosis,
hemochromaiosis, Wilson's disease, non-alcoholic steato-hepatitis, and others. Pos-
sible other indications arc the treatment of systemic sclerosis, pulmonary fibrosis,

pancreatic fibrosis, myocardiel fibrosis, and prostatie fibrosis.

Obesity. Obesity and overweight arc defined as an excess of body fat rclative to lean
body mass. An increase in caloric intake or a decrease in enecgy expenditure or both
ean bring about this imbalance leading to surplus energy being stored as fat. Obhesity
is associated with important medical merbidities and an increase n morality. The
causes of abesity are poorly understood and may be due to penetic factors, environ-
mental factars or a combination of the two to cause a positive energy balance. In
contrast, anorexia and cachexia are characterized by an imbalance in enerpy intake
wversus energy expenditure leading to a pegative ehergy balance and weight loss.
Agents that either increase energy expenditure and/or decrease energy intake, absorp-
lien or stotage would be uselul for treating obesity, overweight, and associated
comorbiditics. Agents ihat cither increase cnergy intake andfor decreasc cnergy cx-
penditure or increase the amount of lean tissue would be useful for treating cachexia,

znorexia and wasting disorders.

This gene, translated proteins and agents which modulate this gene ot portions of the
pene or Uts products are usefil for testing obesity, overweight, ancrexia, cachexia,
wasting disorders, appetite suppression, appetite enhancement, increases or decreases
in satiely, modulation of body weight, and/er other cating disorders such as bulimia.
Also this gene, transiated protcins and agents which madulate this gene or portions of
the gene or its products are useful fur treating obesity/overwesight-associated comor-
bidities incloding hypertension, type 2 diabetes, coronary arlery disease, hyperlipide-
mia, stroke. galibladder disease, gout, osteoarthritis. sleep apnea and respiratory
problems, some types of cancer including endometidal, breast, prostate, and colon

cancer, thrombolic disease, polycystic ovarian syndrome, reduced fertility, complica-
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tions of pregnancy, menstrual irregulaniies, hirsutism, stress incontinence, and depres-

sion.

Diabetes

Diabetes mellitus 1s & common metabolic diserder characterized by an abnarmal ele-
vation 1n blood glucose, alterations io lipids and abnormalities (comphcations) in the
cardiovascular system, eye, kidney and nervous systern. Diabetes is divided into two
separate discases: type 1 diabetes (juvenile onset), which results from a [oss of cells
which make and secrete insulin, and type 2 diabetes {adult onset), which is caused by

a defect in insulin secretien and a defect in inswlia action,

‘T'ype | diabetes i5 initiated by an autoimuune reaction that attacks the insulin secreting
ceils (beta eells) in the pancreatic islets. Agents that prevent this reaction from occur-
ring or that stop the reaction before destruction of the beta cells has been accom-
plished are potential therapies for (his disease. Other agents that induce beta cell

preliferation and regeneraticon also are potential therapies.

Type 1l dizbetes is the most commen of the two dizbetic conditions (6% of the popu-
lation). The defect in insulin secretion is an important causc of the diabetic condition
and results from an inability of the beta celi to properlvdetect and respond to rises n
blood glucose levels with insulin release. Therapics that increase the response by the

beta cell to glucose would offer an impottant new treatment for this discasc.

The defect in insulin action in Type 1T diabetic subjects is another target for therapen-
tic intervention. Agents that increase the activity of the insulinreceptor in muscle,
Bwer, and fat will cause a decrease in blood glucose and anocmalization of plusma
lipids. ‘The receptor activity can be increased by agents that directly stimulafe the
recepler or that increase (he intracellular signals from the receplor. Other therapiss

can directly activate the cellularend process, i.e. glucose trunsperl or various enzyme
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syslems, o generale aninsulin-like effecl and therefore a produce bencficial outcome.
Becauseoverweight subjects have a greater susceptibility to Type II diabetes, any

agent that reduces body weight is a possible therapy.

Both Type | and Fype diabetes can be treated with agents that mimic insulinaction or
that treat diabetic complications by reducing blood glucose levels. Likewise, apents
that reduces new blood vessel growth can be used to treaf the eye complications that

develop in both diseases.

This inventton further pertains 1o the use of novel apents idenlilied by the screening
assays described above. Accordingly, it is within the scope of this invention to usc a
test compound identified as described herein in an appropriate animal model. For
example, an agent identified as described herein {e.z, 2 modulating agent, an antisense
nucicic acid molecule, a specific antibody, ribozyme, or an ]li?;‘HSDI-Iike palypep-
tide hinding molecule) can be wsed in an animal medel 1o determine the efficacy,
toxicity, or side effcets of treatment with such an agent. Altemnatively. an agent identi-
tied as described herein can be used in an animal model to determine the mechanism
of actien of such an agent. Furthermore, this invention pertains to uses of novel
agents identified by the above-described screening assays for treatments as described

herein.

A reagent which affects 11B-HSD-like enzyme activity can be administered to a
human ¢ell, either in vitre or in vive, 1o reduce 115-HSD1-lke enzyme activity. The
rzagent preferably hinds to an expression product of a human 1168-HSDI -like enzyme
gene. If the expression product is a prelein, the reagent is preferably an antibody. For
treatment of human cells ex vive, an antibady ¢en be added to a preparation of stem
cells which have been removed from the body. The cells can then be replaced in the
same of another human body, with or without clonal prapagation, as is known ia the

art.
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In one embodiment, the reagent is delivered using a liposome. Preferably, the lipo-
some is stable in the animal into which it has been admuinistered for at least about 30
minutes, mare preferably for at least about 1 howr, and even more preferably for at
least about 24 hours. A liposome comprises a lipid composition that is capable of
targeting a reagent, particularly a polynucleotide, to a purticular site in an animal, such
as a human. Preferably, the lipid composition of the liposome is capable of targeting
to a specific organ of an anirnal, such as the lung, liver, spleen, beart brain, lymph

nodes, and skin.

A liposome useful in the present invention comprises a lipid composition that is cap-
able of fusing with the plasma membrane of the targeted cell to deliver iis contents 1o
the cell. Preferably, the iransfection efficiency of a lipesome is about 0.5 pg of DNA
pet 16 nmole of liposome deliverad to about 10° cells, more preferably about 1.0 g of
DN A per 16 nnole of liposome delivered to about $0° cells, and even more preferably
abot 2.0 pg of DNA per 16 nmol of liposome delivered to about 10° cells. Prefer-
ably, a liposome is between about 100 and 500 nm, more preferably between about
150 and 450 nm, and even mare preferably between about 200 and 400 nm in diame-

ter.

Suitable liposomes for use in the present invention include those liposomes standardly
used in. tor example, gene delivery methods known to those of skill in the an. More
preferred liposomes include lipasomes having a polycationic lipid compasition and/or
liposomes having a cholesterol backbone conjugated to polyethylene glyeol. Option-
ally, a liposome comprises a compound capable of targeting the liposome to a par-
ticular cell type, such as a cell-specific ligand exposed on the outer surface of the

liposome.

Complexing z liposome with a reagent such as an antisense oligonucleotide or rito-
zyme can be achieved using methads which are standard in the an {ses, for example,

1.5. Patent 5,705.151). Prefcrably, from about 0.1 pg to about 10 pg of polynucleo-
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tide is cornbmed wih about 8 nmol of liposomes, more prelerably from sbout 0.5 pg
to about 5 pg of polynucleotides are combined with about 8 nmol liposomes, and even
more preferably about 1.4 kg of polynucleotides is combined with about 8 mmol lipo-

SOMes.

In another embodiment, antibodies can be delivered to specific tissues in vivo using
receptor-mediated argeted delivery. Receptor-mediated DNA delivery technigues are
taught in, for example, Findeis ef al. Trends in Biotechnal. F1, 202-05 (1993); Chiou
et al., GEME TRERAREUTICS: METHODRS AND APPLICATIONS OF DIRECT {FENE TRANSFER
(J.A. Wolll, ed.) (1994); Wu & Wu, L Biol. Chem. 263, 621-24 (1988); Wuer af., /.
Riol. Chem, 769, 542-46 (1994), Zenke ef &l Proc. Natl. Acad. Sei. (4.5 4. 87, 3655-
59{1990): Wu e al, J. Bial Chem. 266, 338-42 {1991}.

Deiermination of a Therapeutically Effeciive Dose

The determination of a therapeutically effective dose 1s well within the capability of
those skilied in the art. A therapeutically effective dose refers to that amount of ac-
tive ingredien which increases or decreases 118-HSD -like enzyme activity relative:
to the 117-HSD1-like enzyme activity which occurs in the absence of the therapeuti-

cally effective dosc.

For any compoeund, the therapentically effective dosc can be estimaled initially either
in cell cullure assays or in animal models, usually mice, rabbits, dogs, or pigs. The
animal mode! also can be used to determine the appropriate concentration range and
toute of administration. Such information can then be used to determine useful doses

and routes for administration in humans.

Therapeutic efficacy and toxicity, e.g., EDy (the dose therapeutically cffective in 50%
of the population) and LDy, (the dose lethal to 50% of the population), can be deer-

mined by standard pharmaceutical procedures in cell cultures or experimental animals.
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The dose ratio of toxic ta therapeutic cffects is the therapeutic index, and it can be

expressed as the ratio, LD, /EDy,.

Pharmacentical compositions which exhibit large therapewtic indiecs are preferred.
The data obtained from celi culiure assays and animal studies is used in fonmulating a
range of dosage for human use. The desage contained in such compositions is pref-
erably within a range of circulating concentrations that include the LDy, with little or
no toxicity. The dosage varics within this range depending upon the dosage form

employed, sensitivily of the patient, and the route of administration.

The exact dosage will be determined by the practitioner, in light of factors rclated o
the subject that requires treatment. Dosage and administration are adjusted to provide
sufficicnt levels of the active ingredient or to maintain the desired effect. Factors
which ¢an be tiken into account include the severity of the disease state, general
health of the subject, age, weight, and gender of the subject, diet, time and frequency
of administration, drug combination{s}, reaction sensitivitics, and tolerance/response
1o therapy. Long-acting pharmaceutical compasitions can be administered every 3 to
4 days, every week, or once every two weeks depending on the half-life and clearance

rate of the particular formulation.

Normal desage amounis can vary from 0.1 to 100,000 micrograms, up to a total dose
of ahout | g, depending upon the route of administration. Guidance as to particular
dosages and methods of delivery is provided in the literature and generally available
tor practitioners in the art. Those skilled in the art will emplay different formulations
for mucleotides than for proteins or their inkibitors.  Similarly, delivery of poly-
nucleotides or polypeptides will be specific to particular cells, conditions, locations,

etc.

1f the reagent is a single-chain antibedy, polynucleotides encoding the antibody can be

constructed and introduced into a cel] either ex vive or fr vivo using well-cstablished
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techrigues including, but not limited to, transferrin-polycation-mediated DNA trans-
fer, transfection with naked or encapsulated nucleic acids, liposome-mediated cellular
fusion, intracellular transpurtation of DNA-couted fatex beads, protoplast fusion, viral
infection, electroporation, “gene gun,” and DEAE- or caleium phosphate-mediated

transfection.

Effective in vive dosages of an antibody are in the range of about 5 pg to about 50
pgfkp, aboul 50 pg to about 5 mg/ky, about 100 pg to about 530 pg/ky of patient bady
weight, and about 200 to about 250 pe/kg of patent body weight. For admnistration
of polynueleatides epcoding single-chain antibodies, effective in vive dosages are in
the range of about 100 ng @ about 200 ng, 5040 ng to about 5¢ mg, about 1 ug 10 about
2 mg, about 5 pg to about 500 py, and about 20 pg ta about 100 ug of DNA.

If the expression product is mRNA, ihe reagent is preferably an antisensc oligonucleo-
tide or a ribozyme. Polynuclectides which express antisense oligomucleotides of ribo-

zymes car: be intraduced into cells by a variety of methods, as described above.

Preferably, a reagent reduces expression of an 11A-H8DI-like enzyme pece or the
activity of an 113-HSD1-like poiypeptide by at lzast abowt 10, preferably about 50,
more preferably about 75, 20, or 100% relative to the absence of the reagent. The
effectiveness of the mechanism chosen 10 decrease the jevel of expression of a 110-
HSDi-like enzyme genc or the activity of an 113-HSD1-like polypeptide can be as-
sessed using methods welt koown in the art, such as hybodization of pucleotide
probes to 118-HSD1-like enzyme-specific mRNA, quantitative RT-PCR, immune-
logic detection of an 118-HSD)-like polypeptide, or measurement of L13-HSD-like

enryme activity.

In any of the embodiments described above, any of the pharmaccutical compasitions
of the invention can be administered in combination with other appropriate therapeutic

agents.  Selection of the appropriate agents for use in combination therapy can be
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made by one of ordinary skill in the ar, according 1o conventional pharmaceutical
principles. The combiznation of therapeutic agents can act synergistically te effect the
treatment or preventien of the various disorders described above. Using this upproach,
one may be able to achieve therapeutic efficacy with lower dosapes of each agent, thus

reducing the potential for adverse side «ffects.

Any of the therapeutic methods described above can be applied to any subject in need
of such therapy, including, for example, mammals such as dogs, cals, cows, horses,

rabhits, monkeys, and muost preferably, humans.

Liagnostic Methods

Human 118-HSD1-like enzyime also can be used in diagnostic assays for detecting
diseases and abnormalitics or susceptibility to discascs and abnormalities relaicd to the
preseace of mutations in the nucleic acid sequences which encode the enzyme.  For
example, differences can be determined between the cDINA or genomic sequence
encoding 110-HSD1-like enzyme in individuals afflicted with a disease and in nomal
individuals. If a mulation is observed in some or all of the afflicted individuals but not

in normal individuals, then the mutation is likely to be the causztive agent of the dis-

. (G- LoN

Sequence differenees hetween a reference gene and a gene having mutations can be
revealed by the dirset DMA $equencing method. In addition, ¢lered DNA segments
can be employed as probes to detect specific DNA segments. The sensitivity of this
method is preatly enhanced when combined with PCR. For example, a scquencing
primer can be used with a double-stranded PCR product or a single-stranded template
molecule generaled by a medified PCR. The sequence determination is perfurmed by
conventional procedures using radiolabeled nucleotides or by zutomatic sequencing

procedues using [uorescenl tags.
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Genetic testing based an DNA. sequence differences can be carricd out by detection of
alteration in electropheretic mobility of DINA fragments in gels with or without dena-
turing agents. Smalfl sequence deletions and insertions ¢an be visualized, for example,
by high resolution gel clectrophoresis. TINA fragments of diffesent sequences ean be
distinguished on denaturing formamide gradient gels in which the mobilities of differ-
ent DNA, fragments are relarded in the pel &l ditferent positions according 1o their
specific melting or partial melling temperatures {sce, e.g., Myers ef af., Science 230,
1242, 1985} Sequence changes at specific locations can alzo be revealed by nuclease
profeciion assays, such as RNase and S 1 protection or the chernical cleavage method
{e.g.. Cotton &f af, Proc. Nail Acad Sei USA &3, 4397-4401, 1985). Thus, the de-
tection of a specific DNA sequence can be performed by methods such as hybridiza-
tion, RiNase protection, chemical cleavaye, direct DNA, sequencing or the use of re-
striction cnzymes and Southern blotting of genomic DNA. In addition 1o direct iheth-
ods such as gel-electrophoresis and DNA sequencing, mulations can also be detected

by in sitw analysis,

Alrered levels of an 11B-HSD1-like cnzyme alse can be detected in various tissues.
Assays used to detect ievels of the receplor polypeplides in a body sample, such as
blood or a tissue biopsy, derived from a host are well known to those of skill in the art
and include radioimmuneassays, competitive binding assays, Western blol analysis,

and ELISA assays.

All patents and patent applications cited in this disclosure are expressly incorporated
herein by reference. The above disclosure generally describes the present invention.
A more complete understanding can be obtained by reference to the following specific
examples whick arg provided for purpeses of iltustration only and are not intended to

limvit the scope of the invention.
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EXAMPLE 1
Detection of 17U-HSDJ -like enzyme activity

The polynucleotide of SEQ ID NO: 1 is inserted into the expression vecter pCEV4
and the expression vector pCEV4-11-HSD-like enzyme polypepiide obtained is
transfected into human embryonic kidney 293 cells. Fram these cells extracts are
obtained and 11R-LISD1 zetivity is determined by measuring ihe conversion of 12
mmaol/L. H-corticosterone (1.2,6,7 H-corticosterone, specific aclivity 86 Ci/mmol;
Amezsham Life Sciences Lid.) to dioactive 11-dehydrocoriicosterom: jo. the presence
of a range of concentrations of cold corticosierone {0 1o 10 pmol/L) and either NADP
or NAD as cofacter (0.2 mmolL). Steroids are extracted into ethyl acetate and are
separated by high-performance liquid chromatography. Maximal velocity (V,,,) and
K., values are estimated using the percent conversion of H-corticosterone to 11-dehy-

drocorticosterone with the various cencentrations of cold corticosterone. It is shown

that SEQ D NO: 2 has a 118-HSD [ -like enzyme activity.

EXAMPLE 2
Expression of recombinant hurman 11 1-HSDI-like enzyme

The Pichia pastoris cxpression vector pPICZR (Invitrogen, San Dicga, CA) is used to
produce large quantings of recombinant human 118-HSD] polypeptidss in yeasn. The
110-HSD1-like enzyme-encoding DNA sequense compriscs SEQ ID NO:1. Bcefore
insertion into vector pPICZR, (he DINA sequence is modified by well known methods
in such a way that it contains at its 5”nd an initiation codon and at ifs 3"-end an
enlemkinase cleavage site, a His6 reporer tag and o wermnation codon. Moreover, at
hoth tcrmini recognition sequences for restriction endonucleases arc added and after
digestion of the multiple cloning site of pPICZ B with the corresponding restriction
enzymes the modificd DNA sequence is ligated into pPICZB. This expression vector

is designed for inducible expression in Pickia pasteris, driven By a yeast proimoter,

The resulting pPICZ/md-His6 vector is used to transtorm the yeast
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The yeast is cultivated under usual conditions in 5 liter shake flasks and the recombi-
nantly produced protein isolated from the culture by affinity chromatography
(Mi-NMTA-Resin) in the presence of 8 M urea. The bound polypeptide is eluted with
buffer, pH 3.5, and nentralized. Separation of the polypeptide from the His6 reparter
tag is accomplished by sie-speeific proteolysis using enterckinase (Invitrogen, San
Diego, CA) according to manufaciurer’s instructions. Purified human 11C-HSD1-like

polypeptide is obrained.

EXAMPLE 3
Defermination of 1 If-HSP1 activity in a kiduney cell; fdentification of compounds that
aeer 1 IE-HSD! acrivivy.

1IB-HSD1 activity is measured essentially as iv Lloyd-MacGilp, supra. Kidneys are
seclioned (50 pm) in ice-cold Krebs-Rinper solution {0.1 mol/L NaCl, 2.5 mmol/L
KCI, 2.5 mmolfi, CaCl,. 1.2 mmal/l. KH,PO,, 1.2 mmol/L MgS(,, and 25 mmal/L
NakCQ,)., and corical tissues are dissecied from inner meduilary tissue. Each region
is processed separately. AfRer homogenization in 4 volumes of Ringer's solution, the
hemogenates are centrifuged at 16,0000 x g for 20 minutes, followed by centrifugation
of the supernatani at for one hour at 10,600 x g and 4 °C (o prepare microsomal frac-

fions.

Aliquots of the reaction are conlacted with test compounds fiem a small melecule
library. Coutral samples are incubatzd in the absence of 125t compounds.  Aficr incu-

bation for ten minutes at 37 °C, 2 m) ethyl acetale is added to terminate the reactions.

Diehydrogenase activity in microsomes is determined by measuring the conversion of
12 mmol/L H-corticosterens (1,2,6,7 H-corticosterone, speeific activity 86 Ci/mmol;
Amersham Life Sciences Ltd.) to radioactive 11-dehydrocorticosierone in the presence

of a range of concentrations of cold corticosterone (9 10 10 Omeal/L} and cither NADP
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or NAD as cofacter (0.2 mmol/1.). Steroids are extracted imo ethyl acetare and are
separated by high-performance liquid chromatography. Maximal velocity (V) and
K., values are estimated using the percent conversion of H-corticostgrone 1o 11-dehy-
drocorticesterone with the various concentrations of cold corticosterone. A test com-
pound which increases or decremses V,,  or K, values by 20% is identified 48 a po-

tential therapeutic agent tor regulating 113-HSD1-like enzyme.

EXAMPLE 4
tdentification of @ test compound which decreases IIf-HSDI-itke enzyme gene ex-

pression

A test compound is administered to 2 culture of human cells iransfected with an 115-
HSD1-like enzyme expression canstruct and incubated at 37°C for 10 to 45 miputes.
A culture of the samc iype of cells which have not been transfected is incubated for

the same time without the test compound to provide a negative control.

RNA is isolated from the two cultures as described in Chirgwin et af., Biockem. 18,
529499, 1979). Northem blows are prepared using 20 to 30 pp total RNA and hy-
bridized with a "'P-labeled 118-HSD 1 -like enzyme-specific probe a1 65°C in Express-
hyb (CLONMTECH). The probe comprises at least 11 contiguous nucleotides selected
Trom the complement of SEQ [ NO:L. A test compound which decreases the 1163-
HSD1-like enzyme-specific signal relative to the signal obtained in the absence of the

jest compound is identified as an inhibitor of 11A-HSD-like enzyme genc expression.

EXAMPLE §
Treatment of a central nerveus sysiem disorder with a reagent which specificatly

binds to an JIB-HSDI gens product

Synthesis of anlisense | [B-HSDH oligonuclectides comprising at least 11 centiguous

nucleotides selected frum the complement of SEQ [D NO:U is performed on a Phar-
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macia Gene Assembler series synthesizer using the phosphoramidite procedure.  Uhl-
mann e? af., supra. Following assembly and deprotection, cligonucleotides are
ethanol-precipitated twice, dried, and suspended in phosphate-buffered saline {PBS) at
the desired copcentration.  Purity of these oligenucleotides is tested by capillary gel
clecirophoreses and ion exchange HPLC. Endotoxin levels in the oligenucleotide
preparation are determined using the Limulvy Amebocyte Assay. Bang, Biol Bull.
(Woods Hele, Mass.) 103, 361-362 (1953).

An aqueaus composition contaming the antisense oligonucleotides af a concentration
of 0.1-100 pM is administered by injection to a patient suffering from a CNS disorder.

The scverity of the disorder is thereby decreased.
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CLAIMS
L An isolated polynuclectide encoding a 1B-HSDI-like enzyme polypeptide

and being selected fiom the group consisting of:

a) a polynuclectide encoding a 11§-HSD1-like enzyme polypeptide com-
prising an amino acid sequence sclected form the group consisting of:
amino acid sequences which wre ai least about 50% identical to
the amino acid sequence shown in SEQ 1D NO: 2; and
the amine acid sequence shown in SEQ 1D RO: 2.

k) a polynucleotide comprising the sequence of SEQ 1D NO: 1;

) a polyaucleotide which hybridizes under stringent conditicns to a
polynucleotide specified in (a) and (b);

d) a polynuclentide the sequence of which deviates from the polynucleo-
tide sequences speeified in () (o (c) doe 10 the degeneration of the ge-
neiic code; and

€) a polynucleotide which represents a fragment, derivative or allelic
vanation of a polynucleotide sequence specificd in (a to (d).

2. An expression vector containing any pelynucleotide of claim 1.
3. A host cell conraining the expression vector of claim 2.
4. A substanally porified 11-HEDI-like enzyme polypeptide encoded by a

polynucleotide of ¢laim 1.

5. A methed for producing a §IP-HSD-like enzyme polypeptide, wherein the

method comprises the following steps:

2

culturing the hest cell of claim 3 woder conditions suitable for the ex-

pression of the 113-HS8D1-lke ensyme polypeptide; and
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b recovering the 118-HSDI-like enzyme polypeptide from the host cell

culture.

A meihod for detection of a polynucleotide encading a 1 1B-HSD ! -like en-

zyme polypeplide in a biological sample comprising the following steps:

a) hybridizing any pelynucleotide of claim [ to a nueleic acid material of
a biological sample, therchy forming a hybridization complex; and

b) detecting said hybridization complex.

‘The methed of claim 6, wherein before hybridization, the nocleic acid material

of the biological sample is amplified.

A methad for the detection of a polynucleotide of claim 1 or a 11B-HSD1-like
enzyme polypeptide of claim 4 comprising the steps of:
contacting & binlugical sample with a reagent which specifically interacts with

the polynucleatide or the 1 1f-HSTH-like enzyvme polypeptide.
A diagnostie kit for cordueting the method of any onc af claims 6 to 8.

A method of screeming for agents which decrease the activily of a 11§-113D1-
like enzyme, eomprising the steps of:

contacting a test compound wilk any 11B-HS21-like enzyme polypeplide en-
coded by any polynucleotide of claiml;

detecting binding of the test compound 1o the | IB-HSDI1-like enzyme poly-
peptide, wherein a test compound which binds to the polypeptide is identified
as a potential therapeutic agent for decreasing the activity of 2 11B-HSDH-like

erzyne.

A method ot screening for agents which regulate the activity of a 11B-HSD1-

like enzyme, comprising the steps of:
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contacting a test compound with a | If-HSDI-like enzyme poiypeptide en-
<oded by any polynucieotide of claim I; and

detecting a 13pb-HSD 1 -like enzyme activity of the polypeptide, wherein a test
compound which increases the 11p-118D1-Hke enzyme activity is idemiBed as
a poteatial therapeutic agent for increasing the activity of the 11p-HSD1-like
enzyme, and wherein a test ¢ompeund which decreases the 11P-HSD1-like
enzyme activity of the polypeptide is identified as a potential therapentic agent

for decreasing the activity of the 113-HS 1 -like cnzyme.

A method of screening for agents which decrease the activity of a 11p-148D1-
Jike enxyme, comprising the steps of:

contacting a test compound with any polynucleotide of claim 1 and detecting
binding of the test compound to the polynucleetide, wherein a test compound
which binds to the polynucleatide is identitied as a potential therapeutic agent

for decreasing the activity of 11i-HSD-like enzyme.

A methed of reducing the activity of [1p-HSD1-like enzyme, comprising the
steps of!

contacting a cell with a reagent which specilically binds to any polynucleotide
of claim 1 or any 11B-HSDI1-like enzyme polypeptide of claim 4, whereby the

activily of 11P-HSD1-like enzyme is reduced.

A rcagent that meduiates the activity of a 11B-HSDI-like enzyme pelypeptide
or a palynucleotide wherein said reagent is idemified by the method of any of

the claim 10 to 2.

A pharmaccutical composition, comprising:
the expression vector of claim 2 or the reagent of claim 14 and a pharmaceuti-

cally acceprable carricer.
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Use of the pharmaceutical composition of claim 15 for modulating, the activity
of a 1 1B-HSD I -like enzyme in a disease.

Use of claim 140 wherein the diszase is CNS disorder, osteoporosts, liver dis-

case, obesity, blood pressure or fetal development abnormality and diabetes.

A cDNA epcoding a polypeptide comprising the amino acid sequence shown

in SEQ ID NO:2.
The ¢DNA of claim 18 which comprises SEQ 10 NO:1.
The «<D'NA of claim 18 which consists of SEC [D NO:1.

An expression vector comprising a pelynucleatide which encodes a polypep-

tide comprising the 2mino acid sequence shovm in SEQ 1D NO:2.

The expression vector of claim 21 wherein the polynucicotide consists of SEQ

13 NO:LL

A host cell compnsing an expression veclor which encodes a polypeptide

comprising the amino acid sequence shown it SEQ 1D NO:2.
‘The host cell of claim 23 wherein the polynucleoiide consists of SEQ [ NO:1,

A purified polypeptide comprising the amine acid sequence shown in 8EQ ID
MNG:2,

The purified polypeptide of claim 25 which consists of the amine acid se-
quence shown in SEQ [D NO:2.
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A fusion protcin comprising a polypeptide having the amino acid sequence
shown in SEQ D NO:2.

A method of producing a polypeptide comprising the amino acid sequence
shown in SEQ [D NO:2, comprising the steps of:

culwring a host ¢2ll ecamprising an expression vector which encodes the poly-
peptide under conditions whereby the polypeptide is expressed; and

isnlating the polypeptide.

The methed of claim 28 wherein the expression vector comprises SEQ 1D

NO:1.

A method of detecting a coding sequence tor a polypeptide comprising the
aming acid sequence shown in SEQ 1D NO:2, comprising the steps of:
hybridizing a polynuclectide comprising 11 contipnous nucleotides of SEQ 1D
NO:1 1o nueleic acid material of a biolagical sample, therehy forming a hy-
bridization complex; and

detecting the hybridization complex.

The method of claim 30 further comprising the step of amplifying (he nucleic

acid material beforc the step of hybridizing.

A kit for detecting a coding sequence for a palypeptide comprising the amine
acid sequence shown in SEQ 1D NO:2, comprising:
a polynucleotide comprising 11 contiguous nucleotides of SEQ [ NO:1; and

nstructions for the method of claim 30.

A meghod of deteeting a pelypeptide comprising the amino acid scquence

shown in SEQ (D NO:2. comprising the steps of:
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contactiog a hiological sample with a reagent that specifically binds 1o the
palypeptide to form a reagent-polypeptide complex; and
detecting the reagent-polypeptide complex.

The method of claim 33 wherzin the reagent is an antibody.

A kit for detecting a polypeplide comprising the amino acid sequence shown in
SEQ 10 NO:2, comprising:
an antibedy which specifically binds io the polypeptide; and

instructions for the methoed of claim 33.

A method of screening for agents which can modulate the activity of a human
113-HSD1-tike enzyme, comprising the steps ol

contaching a test compound with a polypeptide comprising an amino acid se-
quence selecied from the group consisting of: {1) amino acid sequences which
are at least abowm 50% identical 10 the amino acid sequence shown in SEQG 1D
NO:2 and (2) the amino acid sequence shown in SEQ ID NO:2; and

detecting binding of the rest compound to the polypepuide, wherein a 1est
compound whick binds to the polypeptide is identified as a potential agent for

regrulating activity of the human 115-HSD1-like enzyme.

The method of claim 26 wherein the step of contacting is in a cell.

The method of claim 36 wherein the cell is in vitro.

The method of claim 36 wherein the step of contacting is in a cell-lree system.

The method of claim 36 wherein the polypeptide comprises a detectable label.
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The method of claim 36 wherein the test compound comprises a detectable
Jabel.

The method of claim 36 wherein the test compound displaces a labeled ligand

which is bound to the polypeptide.
The method of claim 3€ wherein the polypeptide is bound to a solid support.
The method of claim 36 wherein the test compound is bound to a selid support.

A method of screening for agents which modulate an activity of 8 human 11p-
HED1-like enzyme, compnsing the steps ot

contacting a test compound with a polypeptide comprising an amino acid se-
quence selected from the group consisting of: (1) amino acid sequences which
are at |zast about 50% identical to the amino acid sequence shown in SEG D
N:2 and (2) the amino acid sequence shown in SEQ 1D NO:Z; and

detecting an activity of the polypeptide, wherein a test compound which in-
creases the activity of the polypeptide js identified as a potential ageot for in-
creasing the activity of the human 11B-HSD1-like enzyme, and wherein @ test
compound which decreases the activity of the polypeplide is identified as a
pelential ageni for decreasing the activity of the human !1B-HSDL-like en-

zZyme.
The method of claim 45 whercin the step of contacting is in a eell.
The method of ¢iaim 45 wheigin the cell is in virro.

The method of elaim 45 wherein the step of contacting is in a cell-free system.

JP 2004-502432 A 2004.1.29
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n
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49,

50.

51.

52

33

54.

55.

56.

57.

SR,

(113) JP 2004-502432
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-7 -
A method of screening for agents which modulate an activity of a human t1f-
HS3D1-like enzyme, comprising the steps of:

conlacting a test compound with a product encaded by a palynucleotide which
comprises 1he nucleotide sequence shown in SEG 1D NO:1; and

detecting binding of the test compound o the product, wherein a test com-
pound which binds to the product is idemified as a potential agent for regu-
lating the activity of the human 113-HS1-like eneyme.

The method of claim 49 wherein the preduct is a polypeptide.

The method of claim 49 wherein tbe product is RNA.

A method of reducing activity ol a human 11p-HSD1-like enzyme, compris-
ing the step of:

contacting a cell with a reagent which specifically binds 10 a product sncoded
by a pelynuclectide comprising the nucleotide sequence shown m SEQ D
NO:1, whereby the activity of a buman [ P-FHSD -like enzymine is reduced.
The method of claim 52 wherein the product is a pelypuptide.

The method of claim 53 wherein the reagent is an antibody.

The meihod of ctaim 52 whercin the preduct is RNA.

The method of claim 55 wherein the rcagent is an antjsensc oligonucleotide.

The method of clain 56 whercin the reagent is a ribozyme.

The method of claim 52 wherein the cell is i virro.

A 2004.1.29
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59. The method of claim 52 wherein the cell is in viva.

60. A pharmacentical composition, comprising:
a reagent which specifically binds to a polypeptide comprising the amino acid
sequence shown in SEQ 1D ND:2; and

a pharmaceutically acceptable carrier.

61.  The pharmaceutical compaosition of claim 60 wherein the reagent is an anti-
body.

§2. A pharmaceutical composition, comprising:
a reagent which specifically binds to a product of a polynucleatide comprising
the nuclentide sequence shown in SEG 1D NO:1; and

a pharmaceutically acceptable carrier.

&3, Thke pharmaceutical composition of claim 62 wherein the reagent is a ribo-

Zyme.

64, The pharmaccutical composition el claim 62 wherein the reagent 5 an an-

tisense oligonucleotide.

65, The phamaceutical composition. of claim 62 wherein the reagent s an anu-
body.

66. A pharmaceutical composition, coroprising:
an expression veclor ¢nceding a polypeptide comprising the amino acid se-
gquence shown in SEQ ID NO:2: and

a pharmaceutically acceplable carrier.

2004-502432 A 2004.1.29
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73

67. The pharmacewtical composition of claim 66 wherein the expression vector

compnses SEQ 1D NChi.

68. A method of treating a 11B-HSD1-like enzyme disfunction related discase,
5 wherein the diszase is sclected from CNS disorder, osteoporosis, liver disease,
chesity, blood pressure or fetal development abnormality, and diabetes, com-
prising the step ol
administering t¢ a patient in need thereof a therapeutically effective dose of a
reagent that modulates a functioa of a human }13-HSD1-like enzyme,
10 whereby symptoms of the LIf-1HSD1-ike enzyme disfumction related disease

arc ameliorated.

59.  The method of claim 68 wherein the reagent is identified by the mcthod of

claim 36.
15
70.  The method of claim 68 wherein the reagent is identitied by the method of
claim 45.
71, The methed of claim 68 wherein the resgent i3 identified by the method of
20 claim 49,
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accaggeggy

cocogggagy

999gaccegyg

gccegggace

cerggeraty

gtgttggtga

cecacactya

ggtettotea

ccotggacca

aggrggagcrt

caggagqgedy

coacoooogs

groagerage

ggagctggec

goetotecty

trgeggrgga

JoLtgacsIg

33 got

cgagtcacgt

ceganaagag

tggacagtgg

ctocagggad

tatcactacg

cagaaggtay

cotggectoc

cttgactoce

cac

acktgactton

tecntn

gragoocta gocacteonck

cgectekbtge

cancttgacy

gogetgg

gacccgraoce

aggaccgtgy

gggaaactga

cgogageget

cgegtotagg

tagggzacty

netgaggege

cytgetgace

gotcatgcan

acatcanggs

ctacgagagg

gggogttege

ggcctgageg

gutgacagyg

ctoeracctg

ceggaagety

negagagegt

acatrecacge

gtaactttgt

btockénntn

37

gggrgcggre

gkbggetooea

gagrgaccac

gooaacyry

gtgotcactg

geegcoacaa

ggtgoattry

gotatggeey

gagctottgs

gtgtbnettn
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Fig. 2

QRGTVARRRE GAGSPREGPS PGGGGLRVTR PVDPYGRGCGR GPGRRRPXRE DRGGVEVAPS
PGPRPRWTVG ETBAXKAREXFP RLWPASLOGA RVLLTGANAG VGEELAYHYA RLGSHLVLTA
HTEALIQKVY CRCRELAAPR SSHRGGPGLKX XGRRERGAFA LDQLGGLDSS CXPHSREAMAR

REHAALATXC SCXXLCELLH XLEASCKLOD IXASKXVILX X
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Fig. 3

MEKYILPVLY LOLGYYYSTHN EEFRFEMLCG KKVIVTGASBK GIGREMAYHL SEMGARVVLT
ARSEEGLORV VSRCLELGAA SAHYIAGTME DMAFAERFVV EAGKLLGRLD MLILWHITOT
TMSLFHDDIE SVRRSHMEVRT LSYVVLSTAR LPMLEQSHGS TAITSSMAGK MTQPLIASYS
PABKFALDGFE STIRKEHLMT KYNVSLTLCV LGFIDTETAL KETSGIILSG ARPKOECALE

IEGTVLREDE VYYDKSSWTP LLLGNPGRRI MEFLSLRESYN RDLFVSHN
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Fig. 4

adcageeggy cacktghbbaoe cagegacget ooggegebgg gtocoogagy coeggogoet

gtgcc ctacgggagy gggrgcggte

guggaccogg  Caggagycdd  Cogagasgay Aggacodtay  gggegtUogc  gtggerecca

noccgagace

ccocggotat

ggtgtrggty

geeegeacty

aaggtcttot

tttgogectyg

ocacccocoog ctgaacagtg ggggaaactg

aagoctgase

ggagtgacca

ggccagaecag

aggagctgge

aggetetent

acategegge

gactgeotygy

cctocaggga

ctatractac

gogeacggty

ggacatggcc

cgggetagac

gogegagtge

gegegectgg

gtanggaact

teocccttgag

tagogogrge

tgctgacagyg ggcocaacgoet

gckoccacer

gecggaagor

SRCCEFRTRT

ktnaacogggt

ggtgetoact

gagegegece

cgtggtgcaz

g
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attrattrat

Focaggokgg

crtaggattac

aggtttegee

toggootceo

agtgtgggoa

ACCRRCAGTA

gaattg

thtatttbta

tttbgaactc

aggeatgage

atgttggoca

azagrgcrga

gtgageacca

Fogrrgyecse

btettttgbat

ctgacctcaa

caccatgoot

ggetggtete

ctacaagcgt

ggtgggages

ctgtcageag

- 57 -

ttttagtaga

gtgatccabo

gycctaattt

gaacteatbga

gagcoaccgt

cagacgegeg

cactegoeget

gacagggyttr

cgectbggoe

trgrertott

cctoaggtga

gcocrrorgea

tagtgatagg

ceckggagge
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caccatgtby
tcecaaagtg
agtagagacc
tooectttoo
ggagageote
ccagetecte

tggcigggte
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teeEtattta

tattggeeay

aagkbgotagg

agaccaggtt

Ltrochoggoe

gookcagrge

tectoaccaa

gggtcgaagt

ttEattttat

gokggttibty

atkacaggeca

togesatgt

ctoccraragt

gagcagraagy

caccagogtt

"

Etttatttct

aactoectgac

tgagocacca

gGCcaggory

gctgactaca

caccaggtgg

ggcccetgte
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tgtattttta

ctozagtgat

tgecctggect

gECTLgascT

agcghgageo

gagocoagac

agcageacte

gragagacag

ceatoogegt

aatttbtgte

coEgacctca

acogigectto

cocgogtageg

gogoteectg
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ctgcaggaga
ataggcragc
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Fig. 7

BLASTX - Query -~ AWLE2684; Hit - swiss|P1€132 |DHIL_BAT

This hit i3 scoring at : 2e-11 (expectation wvalue)
alignment length {overlap) : 88

Tdentities : 43 %

Sroring marrix : BLOSUME2 {used to infer conasensum pattern)
Query reading frame : +3

patazbase sgearched : nrdb

Q: 52 PRSLOGARVLLTGANAGVGEELAYHYARLGSHLVLTAHT EALLOKVVGRCRKLAAPRS SH
P..LAG.:V::TGA:.G:G.E:AYH. : : :G:H:VLTA. :E. LQKVV..C :L.A..:.:
H: 25 FEMLOQGKKVIVTGASKGIGREMAYHLSKMAAHVVLTARSERGLOKVVSRCLELGAASAHY
RGGPGLX *GARERGRFALDOQ- LGGLD 506
Ken . . .ER .....: LGGLD

IAGTMEDMAFAERFVVEAGKLLGGLD 110
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<110>

<120>
BEHZYME

<130>

<150
<151>

<150>
<151>

<160

<i70>

<210>
<21il>
<212>
213>

<220>
<221>
<aga>
<223

<220>
<z2l=
€222>
<223>

220>
€221~
<azz>
<223>

<220>
<221>
<>
<223

<220
<221>
<R&z>
223>

<220>
<Z21>
222>

SEQUENCE LIESTING
Bayer AG

REGULATICN OF MUMAN 11 BETA-HYDRCXYSTEROID DEHYDROGEMASE 1-LIKE

Lio 101

60/216,350
2000-07-D5

60/231,295
2000-09-08

&
PatentIn version 3.1

1

666

DNA

Homo sapians

misc feature
{143) . . (146)
n=a,t, g or ¢

misc_faature
{451) .. (452)
n=a,t,g or ¢

misc faature
(461) .. (462}
n=z,t,g or c

nisc_feature
(568) .. (569}
n=a,t,g oF ¢

misc featura
{580} .. {(SB1}
n=a,t, g or c

mise feature
{€10]) .. {&11)
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<223>

<220>
<221
<222>
<223>

<220>
<221>
<222>
<Z23>

<220>
221>
<222>
€223>

<220>
<221>
<222
<223>

<A20>
<221>
222>
<223

<220>
<221>
<222>
<2z23»

<220
<221>
<222>
<223

<220
221>
<222
<223>

«220>
<221
€222>
<223>

n=a,t,g or o

mige_feature
(623) .. (624}
n=a,t,g or o

misc_featura
{637) .. (638}
n=a,t,q or ¢

nige feature
(647} .. (648}
n=a.t,g or e

aisc_featuras
(648} , . {649}
n=a,t,g or c

mizc feature
(650} .. {650)
n=a,t,q or ¢

misc feature
{658) . . (657}
n=a,t,g or c

misc feature
{&60) .. (6E1)
n=a,t,g ar ¢

misc_feature
{6€4) . . (B&5)
n=a,t,g or ©

nise_faatuxe
(66a} .. (667}
n=a,t,g or c

(124)
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WO 01707
<400> 1
accaggeggg cactgtigee
ccococgggegy aggigggett
JIIIACCTIF CAgGIAGFGCTT
gCoCccgggacs CfaAcolcagn
cecggetaty gecagoeage
gtgttggtga ggagotggoe
cccacactga ggototoctg
dgtcttotea tegoggogas
cocotggacea gettyggegyg
cacgogagoa ogcagoocta
actgactton egootettge
tttntn
<210> 2
€211> 221
«212> PRT
<213> Homo sapiens
<220>
€221> MISC_FEATURE
«222> (29)..(30)
<223> Unknown
<220
<221> MISC_FEATURE
<222> (47)..{48)
<223 Upkncwn
<220
<221> MIEC FEATURE
<22Z> (74} ..{75)
<223> Unknown
<220
<221> MISC_FEATURE
<222> (T7}..(78)
<223> Unknown
<220>
<ZZ1> MISC_FEATURE

cggoegacget
cgagtcacgt
ccganazagag
Tggacagtyy
ctocagggag
tatcactacg
cagaaggtgg
cetggectes
ettgactecet
gcoactenct

cancttgacg

ceggegetgg
gacccgtgeo

aggacogtgg

gteocecgagg
ctacgggagg

gggogttege

(125)
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cooggocoot
gggtgcggto

gtggcteooa

tga
cgogagtgot
agogtotggg
tagggaactg
netogaggcge
cgtgetgace
goctoatgoan

acatcanggo

w

gctgacaggg
ctoooacctg
ceggaagetg
negagagegt
acattcacge
gtaactttgt

ttocottnntn

gagtg @
gocaacgoty
gtgotoactg
googooccaa
gotgcatity
gctatggeeyg
gagctettge

gtgtinctin

&0

129

180

240

300

360

420

480

540

(1<)

660

EB&
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<222
223>

<220>
221>
<22%>
<223>

<220
<221>
222>
<223>

<220>
<221>
222>
223>

<220>
<221>
<222
<223»

<220>
<2Z21>
«222>
£223>

<220>
221>
228>
<223>

<Z20>
<221>
232>
223>

<220>
<221>
22>
223>

<220>
<21>
<222>
223>

(143) ..(150)
Unknowzn

MISC_FEATURE
(150} ..¢151)
Unknowmn

MISC_FEATURE
(1713 ..(272)
Unknown

MISC_FEATURE
(1BB) .. (1B6%)
Unknown

MISC_FEATURE
{192} .. (283
Unknown

MIZC_FEATURE
{193). . {194}
Unknown

M1SC_FEATURE
{200) .. (201)
Unknown

MIZC_FEATURE
(202} .. {203)
Unknown

MI5SC_FEATURE
{206} .. {207}
Unknown

MLSC_FEATURE
{211y .. {222)
Unknown

(126)
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<220>
<221>
<2EZ>
<223>

<220>
<221>
<222%
<223

<220>
<d21>
€222>
<223>

220>
<221>
€222
<223>

<220>
<221>
<2z2>
<223>

<4D0>

MI SC_FEATU'RE
{214) .. (215)
Unknewn

MISe_FERTURE
{215) .. (216)
Unknowm

MISC_FEATURE
£217) .. (218}
Unknowrn

MISC_FEATURE
{210}, . (220)
Unknewn

MISC FEATURE
{220} . . (221)
Unknown

2

Gln Ala Gly Thr Val

1

Pro Gly Pzo Zer Pro

20

Pro Tyr Gly Acg Gly

35

Arg Glu Agp Arg Gly

5a

Pro Arg Trp Thr Val

65

Arg Lau Trp Pro Ala

85

Ala

Giy

Cys

Giy

Gly

T0

Sar

Arg Arg

Gly Gly

Gly Axg
40

Val aArg
55

Glu Thr

Lau &ln

hrg

Gly

25

val

Glu

Gly

Ser Gly
10

Leu Arg

Bra Gly

Rla Pro

Ala ¥Xaa

75

Ala Arg
30

[

Ala Gly

val

Thr

Arg Axg

Ser
€0

Ala

val

45

Pro

Glu

L=u

Serc

Raz

30

Arg

Giy

Xaa

Leu

(127)
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Pro

i5

Pro

Ero

Fro

Thr
25

hrg

Val

Xaa

His

Pro

80

Gly
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Ala

Gly

Val

Gly

145

Ala

Asp

WO 01mT

Asn Ala Gly

Sar His Leu

115

val Gly Aon

130

Gly Pro Gly

Asp Gln

Met Ala

Xaa Leu
195

Asp Ile
21D

<210> 3
<Z211> 287
<Z212> PRT
<213> Homo

<400> 3

Mat
1

Glua
&5

Lya Lys

Ser Thr

Ile Val
35

Leu Sor
5D

Gly Leu

100

Leu

Bla

180

Cys

Xaa

Val

val

Cys

Lau

Gly

165

Arg

Glu

Ala

sapians

Tyy

Asn

20

Thx

Lys

&1n

Lau

Glu

GLy

Mot

Ly=

Gly

Leu

Azg

Xaa

150

Gly

Gla

Teu

Ser

Leu

Glu

Ala

Gly

70

Glu

Lys=

135

Xaa

Leu

Big

Leu

Xaa
215

Pro

Pha

Ser

ala

31

val

Glu

Ala

120

Leu

Gly

Ala

His

200

Xaa

Val

Arg

Lys

19

Hia

Ser

Leu Ala
105

Hig Thr

Ala Ala

Ala Arg

Ser Ser
170

Ala Lem
185

Xaa Letu

Val Xaa

Leu Val
ic

Pra Glu

25

Gly Ile

Val val

Arg Cys

Tyr

Gla

Pro

Gly

155

Cys

¥aa

Leu

Leu

Mot

Gly

Lew

Len
75

His

Ala

Arg

140

Arg

Xaa

Thr

Ala

Xaa
220

Cys

Leu

Arg

Thr

60

Glu

Tyz

Leu

125

Ser

Gly

Fro

Faa

Ser

205

Haa

Leu

Gin

Glu

45

Ala

TLeu

(128)
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Ala Rrg
110

Leu Gln

Ser His

Ala Fha

His Ser
175

Cys Sar
190

Cys Xaaz

Gly Tyx
15

Gly Lys

30

Met Ala

Arg Sexr

Gly Ala

Leu

Ly=

Ala

160

Arg

Cys

Leau

Tyr

Lys

Tyr

Glu

Ala
80
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Azg

Ile

Ile

Val

145

ile

Ala

Cys

Gly

225

Ila

Fhe

WO 01mT

ala

Phe

Leu

Eig

12Q

Leu

Ala

Ser

Val

210

Lys

Trp

Leu

His

Val

Asn

115

Sar

Ser

Ile

Tyx

Lys

155

Ile

Gly

Thr

Ser
275

<210> 4
<21t> 531
<212> DNA

Tyr

Val

100

His

Val

Thr

Ila

Sex

180

Glu

Gly

Leu

Thr

Pro
260

Ile

BS

Glu

Ile

Arg

Als

Ser

165

Ala

Eis

Phe

Ser

Val

245

Leu

Ala

Rla

Thr

Ala

150

Sar

Ser

Leu

Tie

Gln

230

Lau

Ley

Ser

Gly

Gly

Gln

Zar

135

Leu

Mot

Lys&

Mat

Bsp

215

Ala

Arg

Lou

Thr

Lys

Thr

120

Met

Pro

Ala

Ehe

Thr

z00

Thx

Ala

Lys

Gly

Asn
280

Met

105

Thr

Glu

Met

cly

Ala

185

Lya

Glu

Proc

Asp

Asn

265

Arg

Glu

90

Leu

Met

Val

Leu

Lysg

170

val

Thr

Glu
250

Pra

Asp

Asp

GLy

fer

aAsn

Lys

155

Met

Asn

Ala

SIln

235

Vsl

Gly

Met

Gly

Leu

Fha

140

Gin

Thx

Gly

val

Leu

220

Gla

Tyc

Arg

Phe

Ala

Leu

Phe

125

Bar

Gin

Phe

Sax

205

Lys

Cys

Arg

Val
285

Phe

Azp

110

His

Asn

Fro

Phe

1390

Ila

Glu

Ala

Asp

Ila

270

Sar
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Mat
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Tyx
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Leu

175
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Thr
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Lsu

Lya
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Asn
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Asp

Vval
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Ser
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WO 01707
«213> Bomo sapiens
<220
<221> misc feature

<222 (1807 ..(18L)
<223> n=a,t,cor g

<220>

<221> misc featura
<222> (393)..(354})
223> n=a,t,cor g

<220>

<221i> wmisc_feature
<222» (5Z1}..{52%)
«€223> n=a,t,c or g

<400> 4

accaggcggg cactgttgec
ceecgggagy aggbgggett
ggggacccgy caggagsegg
nozcgggace ccacaocoog
ccoceggetat ggocagocag
ggtgttguty aggagctgge
geccgoacty aggetetact
aaggtcotteot acategogge
tttgegecty gactgectgg
<210> 5

<211> 426

<212> DNA

<213> Homo sapiens

<400> 5
atttatttat tttattttta

gecaggetgg ttttgaacte
ctaggattac aggoatgago
aggtttogoe atgttggoca
toggocicse asagtgotga

agtgtgggea gtgagcacca

(130)
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T cgot
egagteacgt
ccgagaagag
ctgaacagtg
cctecaggga
ctatcactac
gegeacggty
ggacatggeo

cgggetggac

ttttttgtat
ctgacctcaa
cacoatgoot
ggctagtott
ctacaagegt

ggtgagagec

tag
gaccegtgoco
aggacegtgg
ggggaaactg
gegegagtyge
gogegtetgy
gtanggaact
tceooeottgag

tagegegege

ttttagtaga
gtgatooate
ggootaattt
gaactootga
gagccacegt
cagacgogey

8

gt ag
ctacgggagg
gggegttege
aagootgage
tgetgacagg
getcecacet
geeggaaget
caccogagag

TRAACCYGY L

gacagggttt
cgocttages
titgtottott
cotcaggtga
gocttotgea

tagtgatagy

gggtgeggte
gtggetocca
ggagtgacca
ggccaacgot
ggtgeteact
gggegegecc
cgtgatgcaa

g

caccatgttg
tooccazagty
agtagacacc
tocacttteo
ggagagocta

ccagotecte

&0

120

180

240

300

a60

420

4B0

31

&0

120

1B0

240

300

360
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accaacacca gegttggooo ctgtcagoag cactogoget cootggagge tggotgggte

gaatig
<2i0> &
<2L1> 431
<212> DNA

<Z13> Homo sapiens

<A4d0> &
CCtttattta CLtattttat tbttatetet

tgttggccag getggtittg aactoctgac
aagtgctagg attacaggca tgagccacca
agaocaggtt togecatgtt ggccaggoty
tttecbegye ctoecaaagt getgactaca
gocetocagtgtr gggcagtgag caccaggtgg
teotecacoaa caccagogtt ggococtgte

gggtcgaagt t

bgtathtita
ctcaagtgat
tgcctggect
gtettgaact
agegtgagee
gagoocagac

agcagoacte

gtagagacay gattteasca
ccatcecgeot tggoctocoa
aatttttgte ttcttagtag
cotgacctea ggtgatecac
acegtgeett ctgeaggaga
cocgegtagtg ataggocage

gegetoactg gaggotggct

420

426

&0

120

180

240

3c0

380

420

431
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FURTHER INFORMATIQN CONTINUED FROM  PCT/ISAS 2]0

Continvation of Box T.1 -

Although claims 8, 30, 31, 33 and 34 comprise a diagnostic methad
practised on the human/animal body, the search has been carried out and
based on the alleged effects of the compound/compasition,

Althaugh claims 13, 16, 17, 52-57, 59 and 68-71 are directed to or
comprise a method of treatment of the human/animal body, the search has
been carried out and based on the alleged effects of the
compaund/compasition.

Continuation of Box 1.2

Claims Nos.: &,13-15,33,62,53,60,62,65-71

Present claims 8, 13-15, 33, 52, 53, 60, -62 and 68-71 relate to a
product/compound defined by reference to a desirable characteristic or
property, namely & reagent that interacts with the claimed polypeptide or
modulates its activity.

The claims cover all products/compounds having this characteristic or
property, whereas the application provides suppori within the meaning of
Article 6 PCT and/or disclasure within the meaning of Article 5 PCT for
only a very limited number of such products/compounds. In the present
case, the claims so lack support, and the application so Tacks
disclosure, that a meaningful search over the whole of the ciaimed scope
is impossible. Independant of the above reasaning, the claims also Tack
clarity (Articie & PCT). An atiempt is made to define the
product/compound by reference io a result to be achieved. Again, this
lack of clarity in the present case is such as to render a meaningful
search oyer the whole of the ciaimed scepe impossibie. Consequently, the
search has been carried out for those parts of the ¢laims which appear to
be clear, supported and disclpsed, namely those parts relating to the
wroducts/compounds antibedy, antisense and ribozyme mentioned 1n the
description at pages 27-34.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions fn respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1{e) PCT). The applicant
is advised that the EPO palicy when acting as an International
Freliminary Examining Authority is mormally not to carry out a
preliminary examinatiaon on matier which has not been searched. This 1s
the case irrespective of whether or not the ctaims are amended Tollowing
receipt of the saarch report or during any Chapter II procedurs.
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