JP 2004-500829 A 2004.1.15

(74) R A

(19) EFEIFHFF (UP) R T F L AW (1) 1SRF AR & 2
$53%2004-500829
(PZ004-500829A)
(43)/5%E FR165E18158 (2004.1.15)
(51) Int.CL.” F 1 F—va—F (B%)
C12N 15/09 C12N 15/00 ZNAA 2G045
AG61P 9/00 AGL1P 9/00 4B024
AB1P 9/10 AG61P 9/10 101 4B0O63
AB1P 31/4 AG61P 31/04 4B0O64
AG61P 35/00 AG1P 35/00 4B0O65
EEER RER TREERER B (£66 H BREICHES
CHEES $FBA2001-576864 (P2001-576864) | (71) HEEA 591032596
(86) (22) HEEH ER13F4H11H (2001. 4. 11) AWl KT FEATLTE v
(85) FIFRCHE R SER144E10A 188 (2002, 10.18) P RV ITFA NT R
(86) HEEHEEZES  PCT/EP2001/004170 Merck Patent Gesell
87 HELHES W02001/079269 schaft mit beschrae
@7 BELHB ERL13E10A 258 (2001.10.25) nkter Haftung
(31) AR ERES 001079953 FAVEHRENE F——64293 X
(32) B%R SER125E4F 180 (2000. 4. 18) WhiaZwh 777V E— Yo
(33) BAEEERE B ErEF T EP) b=t 250
B1) 8ER EP (AT, BE, CH, CY, DE, DK, ES, FI, FR, Frankfurter Str. 25
GB,GR, IE, IT, LU, MC, NL, PT, SE, TR) , CA, JP, US O, D—-64293 Darmstadt

, Federal Republic o
f Germany

100088328

#EL &H WBZ

B R ICRE <

(54) (READEF] FHli RS

(57)0 000

ooobobooboooooao

EENRIE4

oooocoboooboo

ooooobooooooooooao

obobooboboooboboobooboooboobooboobobooobooboobonn

oooOoooOoOooooobooooooaon

ooooao

ooDoooobooobonn

oooooooobooobooooaon



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

OoooooogoQgg
Ooooooogogg
OO0 ooooogogdg
OoooooooQgodg

OOo0oooooo0oooooo oo ooooo oo oooDoDoooo oo oDoDoo4gogooooao

O OooOooo
O OoOgooo
O O0oo0ooOoo

OOooooooooooooogdg
OO0 oDoDooogogoooooogd
OOo0ooooooooooooood

Ooooooooooooooooogao
OooooooDooooooooogao

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

OOooooooogooOgodg
OooooooQgogoao

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

OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
OooooogoQgogaoQg
OO0 oooogQgogaog
Oooo0oooOgogoao
OOoo0oood
OOoo0ooood
O0Ooo0ooood

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

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

OOoo0oooao
OOoo0oooao
O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O OoO0ooogoao

O
O
O
O
O
O
O
O
O
O

|

|

O
O
O
O
O
O
O
O
O
O

(2)

JP 2004-500829 A 2004.

O
O
O
O
O
O
O
O

O
O

.15

10

20

30

40

50



e R e [ [ A [

Oooooooooooooogooooaoo

Oo0oooooo0oooDoooo0ooDoooooooDooogdg
OO0oooooo0oooooDoooo0ooDoooooooooogg
OO0oooooooooDooooooDoDoDooooooooogdg
OO0 o0ooooUdUoooDoouUoodUoooDoDooooUooUooooogdg
Ooo0oooooooooooooo0oooDooooooooooogodg

OOo0oooooooooDoooooooooodg
OooooooogoQgdg
OoooooogQgdg

|
[

Oo0ooooooooooooogooooao

OOo0oooDooooooooogooooaog

OoOoooooDoooDooobooooogooogao

Oooooocoooooooogogooooao

O O

O 0Oooo

O0Ooo0oo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo

Ooo0oo0oood
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo

OOoo0ooood
OOoOo0ooood
O0Oo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
OO0OoO0o0oood
O0Ooo0o0oood
OOoo0oood
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooOoo
O 0Ooo0ooo

O Oooo

O Oooo

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

O
O
O
O
O
O

O Oooo

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

O
OJ
O
O

|

|

)

O
O

O
O

O
O
O
O
O
O
O
O

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

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

JP 2004-500829 A 2004.

ooooooooooan

.15

10

20

30

40

50



e R e [ [ A [

Ooo0ooDooooQo0ooDooooo0D oo oo oooo0ooDoooogQgdg
Oo0oooooooooooooo0D oo oDoooooooDoooogoQgg

Oo0oooooooooooooodoooooogogooao
OO0 oooogg4oooDooodooooooggogoao
Ooo0ooooooooooooooooooooogooao

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

Oooooooo o0 ooooogogoo
Oooooooooooooogogoao
Oooooooooooooogogoao
OO0 oDoooogog4gogooDooogogogoao
Ooooooooooooooogogogoao

OooooooooQgooao
Ooo0oooooogoQgogooQg
OO0 oooooogoggogooQg
OO0 ooooooggogog
OO0 ooooooggogodg
OooooooooOgoogoao
Ooo0ooooooQgogooQg
Oo0oooooogogogogooQg
Oo0ooooooggogooQg
OO0 ooooooggogog
OO0 oooDoooggogoodg
OooooooooOgoogoo
OoooooooogoogogooQg
OooooooogogogooQg
Oo0oooooogoggogooQg
OO0 ooooooggogog
Ooo0oooooooogoogood
OooooooooQgoogoao
OoooooooogogogoogooQo
Oo0oooooogogQgogooQg
OO0 ooooooggogoQg
OO0 ooooooggogodg
OooooooooogooOgood
OooooooooQgoogoo
Oo0oooooogogogoogooQg
OooooooogogogogooQg
Oo0oooooogoggogoog
OO0 ooooooggogg
Ooo0oooooooogoogoo
OooooooooQgoogoQo
Ooo0oooooogogQgogooQg
OO0 oooooogogogooQg
Oo0ooooooggogoQg
OO0 oooDoooggogdg

O OooOooo
O OoOgooo
O O0oo0ooOoo
O 0Oooo

O
O
O
OJ

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

OooooooogogogoQg
OoooooogoQgg
Oooooooogogog

O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoo
OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo

O
O
O
O

Ooooooggg

OoOoooogoood

|

OooooooQgdg

Ooo0oooogoQgdg

OooooogQgog

OooooogoQgg

Ooooooggdg

OoOoooogogood

|

OooooooQgdg

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

Oo0oooogoQgdg

4)

OoooooogoQgdg
Oooooogogg

Ooooooggdg

OooOoo0oooodgadg

O 0Ooo0ooo

O

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

JP 2004-500829 A 2004.

O oOooo
O oOooo
O 0Ooo

10

20

30

40

50



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

O
O

OOoooooooooooooooooooao
OOo0ooooooooDoooooogooooao
OOo0oooooooooooooogooooao
OOo0ooooooogooooogogogooooao
OO0 0o ooodgdoooDoooggogogooooao
OOo0oooooooooooooooooooao
Ooooooooooooooooooooao
OOooooooooooDoooooooooao
OOo0ooooooooooDoooogogogooooao
OO0 ooooooooDoDooogogogooooao
OO0 0o ooodoooDoooggogogooooao
OOoooooooooooooooooooaoo
OOooooooooooDoooooooooao
OOo0oooooooooooooooooooao
OOooooooooooooogogoooooao
OO0 oDoooooooDoDooogogogooooao

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

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

O o0Oooo
O 0Oooo

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

OOoooooogogg
OO0 ooooogogdg
OooooooogooQgodg
Oooooooogogogoog
Oooooooogogoog
Oooooooogogg
OOoooooogogg
OoOoooooooOod
OoooooooogooQgodg
Oooooooogogodg
OooooooogoQgog
Oooooooogogg
OOoooooogogg
OOooooooogoogodg
OoooooooogooQgoog
OooooooogoQgg
Oooooooogogog
Oooooooogogg
Ooooooogogg
OoooooooogooOodg
OoooooooogooQgodg
OooooooogoQgog
OooooooogoQgog
OooooooogoQgog
OO0 ooooogogg

%)

[ |
O d

O
O

O
O
O
O
O
O

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

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

Oooooooooooooooogoooooao

Oooooooooooooogogooooao

Oo0oooooo o0 ooooogogooooo

Oo0ooooooo0ooooogogooooao

Oo0oooooo4o0ooooogooooao

JP 2004-500829 A 2004.

ooooooooooan

OO0 oo oDoogog4Qgooooogooooao

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

Ooooooooooooooogoooooao

Oooooooooooooogoooooao

Oo0oooooo o0 ooooogogooooo

Ooooooooo0ooooogogooooao

Oo0ooooooo0ooooogooooao

OO0 oDooDoooo4o0ooooo4gooooao

Oooooooooooooooogoooooao

Ooooooooooooooogoooooao

Oo0oooooo o0 ooooogogooooo

Oo0ooooooo0ooooogogooooao

Oo0oooDooo4o0ooooogooooao

.15

OO0 Do oDooooQo0ooDooodgooooao

10

20

30

40

50



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

Oo0ooooooooooog
OO0 ooooogogogogoooog
OO0 oooDoogog4gogoooog
Oo0oooocooooooondo
Oo0ooooooooooog
Oo0ooooooooooog
Oo0ooooooogoooog
OO0 ooooogogogogoooog
OO0 oDooDoogog4gogoooog
Oo0ooooocooooooonOo
Oo0oooocooooooog
Oo0ooooooooooog
OO0 oooooogooooog
OO0 oooDoogogogogoooog

O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo
O O0Oo0oo0ooao

OoOoooooo4ooooooo0o o oo ooo oo oDoooooooDoooogdg
OOo0ooooo4oooooooo oo oDooooooooDoDoDogogogoooooogdg
e s e e s e e e s
OoooooooooooooooooDoDooooooDooooooooooogod

O0Ooo0oo0ooao

O
O
O
O
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

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

OOoo0oo0oooaoo
OoOoooooao
OOoooooao
OOooOooooao
O O0Oo0ooooao
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoo0ooooaoo
OOoooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooaoo
OoOoo0ooooaoo
OOoooooao
OOoo0ooooao
O0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooaoo
OOoooooao
OOoo0ooooaog
O 0Oo0ooooao

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

OOoo0oooo

OOoo0oooo

O0Oo0oooao

OoOoo0oo0odao

O0Ooo0oo0oo0oao

O0Ooo0oooao

O
O
O
OJ

O oOooo
O oOooo
O 0Oooo
O 0Ooo

OO0OoO0o0oood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0ooood
O0Oo0ooood
OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
OOoo0oood

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

(6)

O
O

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

Ooooooog

Ooooooog

O Ooooo
O 0Ooooo
O 0OooOooo

OoOoooooog

JP 2004-500829 A 2004.

O 0O0ogooooog

OoooOoooooo

Oooooooo

ooooooao

O
O

Ooooooog

O

Oooooooog

O

O oo oooog

0

O Oo0oooooog

O

Oooooooo

O

Oooooooo

O

Ooooooog

OOooooooog

O Ooooooog

.15

OO0 ooooog

10

20

30

40

50



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

Oo0oooooooooooogoooao
OOo0oooooooooooogogoooao
OO0 oooDoogog4oooDooodgogooao
Oooooooooooooogogogoooao

Oo0ooooooooooog
Oo0ooooooooooog
Oo0ooooooogoooog
OO0 ooooogogogogoooog
OO0 oDooDoogog4gogoooog
Oo0ooooocooooooonOo
Oo0oooocooooooog
Oo0ooooooooooog
OO0 oooooogooooog
OO0 oooDoogogogogoooog
OO0 o0ooDoogogogogoooog
Oo0ooooocooooooondo
Oo0ooooooooooog
Oo0ooooooooooog
OO0 ooooooogoooog
OO0 oooDoogoggogoooodg
OOo0ooooooooooood
Oo0ooooocooooooondo
Oo0ooooooooooog
Oo0ooooooooooog
Oo0oooooogogoooog
OO0 oooDoogoggogoooog
Oo0ooooooooooooOo
Oo0oooocooooooodg
Oo0ooooooooooog
Oo0ooooooooooog
OO0 oooooogogogoooog
OO0 oooDoogoggogoooog
Oo0oooooooogooooOo
Oo0ooooooooooog
Oo0ooooooooooog
Ooooooooooooog
OO0 ooooogogogogoooog
OO0 oooDoogoggogoooog

OOooooooooooooo0 oo oDooooooDooogogoao
OOo0Do0ooooo0Uooooooo0oDoDoDooooooDooogogoao
OO0o0oooUdUoooDoooUddUooDoDooUoUoUoooDoooggogao
OooooooooooooooooDooooooooooogogoao

Oo0oo0oood

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0Oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooaog
O0Oo0oo0ooao
O0Ooo0oo0ooao
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo

O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
O O o0goo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Oogooo
O O o0gogaog
O Ooo0oono
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O OooOooo

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

O

I [ |
O Ooogogoog
OO ogogog

OJ
O
O

O
O
O

D)

O O
O O

O
O
O
O
O

O
O
O
O
O

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 2004-500829 A 2004.

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

O
O
O

.15

10

20

30

40

50



e R e [ [ A [

Oo0oooooo0oooDoooo0ooDoooooooDooogdg

Oooooooooooooogooooaoo

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

O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoo
OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

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

OooooooQgooQgQd
OooooooogogoaoQg
Oooooogogaog
Oooooogogaodg
OOooooogogodg
Oooo0oooogoogod
OoooooooQgoQgoQg
OooooooQgogoaoQg
OooooogogaoQg
Oooooogogdg

OoooooooOoooooano
Ooooooooooooog
OoDooooo4ogooooaog
OoDooDoogog4ogooooaog
OO0 OoDoDoogog4ogooooaog
Oo0oooooooooooano

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

OooooooooQgooao
Oo0oooooogoQgooao
Oooooooogogooao
OO0 oooooogoggogooao
OO0 oooooogogogoao
Ooooooooogooao
Oooooooooogooao
Oo0oooooogoQgooao
Oo0oooooogogooao
OO0 oooooogoggogoao
Ooo0oooooooOgoOooao
Ooooooooogooao
OooooooogoQgooao
Oo0oooooogoQgooao
Oo0oooooogogooao
OO0 oooooogoggogoao
Ooo0ooooooogoOooao
OooooooooQgooao
Ooo0oooooogoQgooao
OooooooogoQgooao
Oo0oooooogoggooao
OO0 oooooogoggogoao
OoooooooogoOooao

OoooooooQgoooao

OoooooogooQogoooao

OOoDooooogoQgogoooao

OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Ooooooood
Oooooooodg
Oooooooodg

O Ooogoog
[ Y
O 0Ooo0oo0oo
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOgooo
O 0Ooogoog
O O0Oogogaog
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooogooo
O Ooogoo
O O0Oogogog

Ooooooooooogoogo

Ooo0oooooOooOooOooao

OoooooooQooooao

(8)

OooooooQgoooao
OooooooQgoooao

OO0 ooooogogQgogogooao

OOoo0oooooOooOooOooOoao

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

OoooooooOooOooOooao

OooooooQooooao

OooooooQgoooao

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

OoooooogoQgoooao

JP 2004-500829 A 2004.

OoDooooogoQgogogooao

OOoo0oooooOooOooOooOoao

OoooooooOoooOooao

OoooooooQooooao

OoooooooQooooao

OooooooQgogoooao

OO0 ooDooogogQgogooao

OoooooooOooOooOooOoao

oo ooooooogogog
OoooooooogoQgooao
Oooooooogooao
Oo0oooooogogooao
OO0 ooooooggogoao

OoooooooOooooao

OooooooQgoooao

OoooooooQooooao

OoooooogoQgogoooao

.15

OO0 ooDooogoQgogoooao

10

20

30

40

50



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

Y e Y O e O e Y o e Y O e e e e e e s e s e O e O e o e Y o e e o e Y o e 5 o
Y e Y e e Y O e Y e Y o e e o e e e e e e s e s e O e e O e e e Y o e e o O e Y o e 5 Y o
Y e Y e e Y o Y Y e e Y o e Y Y o O e e Y e e e e s e e s e s e e O e e e e e Y o e e Y o e e Y o e 5 Y o
e Y e e Y e Y e Y e e Y e e e Y e e e e e e e s e e s e e e e e e e e e e e e e Y e O e e Y o e Y e Y o e 5 Y o Y |
o e Y Y Y e e e e e e e e e e o Y o e O e e e e e e e s o o Y o Y e Y e e e e e e O Y Y o Y o e e 5 s [

OoDoooooobBboao
Ooooooooo0doaog
oo ooooooOo0doog
OooooooooOo0doog
Oooooogootoao
Do oooooobBboaog
OoDoooooobBboao
Ooooooooo0doaog
OooooooooOo0doaog
oo oooooOx OOgg
Oooooogobdoao
ODOoDooooobdboaog
OoDooOoooobdboaog
ooooooo0ddogaog
ooooooo0O0dOgaog
OooooOXx Oo0O0gaog
oDoDooobobbogoaog
oOooooobobdbogoaog
Oooooob0Ood0dogag
ODoooobOo0odOoaog
O O e e Y e T O I s I
e e Y e O I s I
oDooooobobDboaog
OoOooooobobbogaog
Oooooob0Ood00doOoag
OooooobOod0odOgaog

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

Oooooocoooooooooooooao

O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooo
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
Oo0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O Oo0oooao

O 0Oooo

Oooooooooooooogooao
Oooooooooooooogogooao
Oo0oooooooooooogoggogogoao

O Oooo

O Oooo

O Oooo

Ooooooogogoogoo

[ I o Iy

O 0Oood

Ooooooooooooooogooao
Oooooooooooooogooao

O 0Oooo

O 0Oooo

OooDooooooooooogogdg

O

O Oooo

Oooooooooooooogooao

O Oooo

OO0 ooDooogooooao

O Oooo

O Oooo

OO0 o0ooooggogoooDooogodgogooao
Ooooooooooooooogooao
Ooooooooooooooogooao
Oooooooooooooogooao
Oooooooooooooogooao
Oo0ooooogogoooooogoggogoao
Ooo0ooooooooooooogogooao
Ooooooooooooooogogooao

O O0ood

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 O0ooo

O Oooo

~
©
o/

O Oooo

O Oooo

O Oooo

O 0ooo

O O0ooo

o oDoOoOooOoQgooo

Oooooooogod

O 0Oooo

Oooooooooooooogooao
Oooooooooooooogogogoao
OOo0ooooogogoooooogoggogoao
Ooo0ooooooooooooogooao
Ooooooooooooooogogooao
Oooooooooooooogooao
Oooooooooooooogooao
Oooooooooooooogoggogogoao
OO0 ooooogogoooooogoggdgogoao
Ooo0ooooooooooooogooao
Ooooooooooooooogogooao
Oooooooooooooogooao
Oooooooooooooogooao
Oooooooooooooogoggogogoao
OO0 o0ooooogogoooooogogdgogoao

O Oooo

O Oooo

JP 2004-500829 A 2004.

Cooo0Oo0OdOgag
CDCooo0Oo0O0dQgaog
Ooooob0oddoaog
Oooodb0ododoaog
CDCooo0Oo0O0doOgoag
Cooo0Oo0O0dOgaog
Cooo0Oo0OdOgag
ODCoooO0OoO0O0dQgaog

O 0Oooo

O 0Oo0ooOoo
O 0Ooo0ooao
O Ooooo
O oOoooo
O 0Ooooo
O 0OoOooog

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

O Oooo

[
(S)]

O Ooogo

10

20

30

40

50



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

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao

O0Ooo0oo0ooao

OooooooooooooogoQgdg
OooooooooooooogQgdg
Oooooooooooooogogdg
OoooDooo4ogooooooggdg
OO0 oOooDooo4goooooogogdg
OoooooooooooooQgdg
OooooooooooooogogQgdg
OooooooooooooogQgdg
Oooooooooooooogogg
OoDooDooo4gogooooooggdg
OO0 Oo0ooDoooo4Qgoooooogogdg
OooooooooooooogoQgdg
OooooooooooooogogQgg
OooooooooooooogoQgdg
Ooooooooooooooggg
OoDooDooo4gogooooooggdg
Oooooooooooooogdg
OooooooooooooogogQgdg

O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao

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
O
O

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

OoooooQgdg

OooooogoQgdg

Oooooogogdg

Oooooogoood

Oooo0oooOodg

OooooooQgdg

OoooooQgdg

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

OooooogoQgdg

Oooooogogdg

Oooooogoood

OooooooOodg

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

OoooooQgdg

(10)

OoooooQgdg
OooooogogoQgdg

O O
O O

Oooooogogdg

O
O
O
O
O
O
O
O
O
O

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

OooOoo0ooooOodg

Oooo0oooOodg

Oo0ooooooooooooaoo
Oo0ooooooooooooaoo
Oo0oooooogogoooooaog
OO0 oooooogoggogoooooaog
Ooo0oooooooooooooao
Ooooooooooooooaoo
Oo0ooooooooooooaoo
Oo0ooooooooooooaoo
Oo0oooooogogoooooaog
OO0 oooDooogoggogoooooaog
OoOo0oooooooooooooao
Oo0ooooooooooooaoo
Oooooooooooooooaoo
Oo0ooooooooooooao
OO0 oooooogogoooooaog
OO0 oooDooogoggoooooaog

OooooooQgdg

OooooogooQgdg

Oooooogogogdg

JP 2004-500829 A 2004.

Oooooogogdg

I [ |

OooooooQgodg

OooooooQgdg

OOoooooao
OOoo0ooooao
O0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooaoo
OOoooooao
OOoo0ooooaog
O 0Oo0ooooao

10

20

30

40

50



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

OooooooogoQgg

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

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

Oooo0oooQgdg

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

OoooooQgdg

OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OOoooooaog
OO0Oo0ooooog
OoOoo0oo0oooao

OooooogoQgdg

Oooooogogdg

Oooooogoood

Oooo0oooOodg

OooooooQgdg

OoOoooooaoo
OOoooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoo0ooooaoo
OOoooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooaoo
OoOoo0ooooaoo
OOoooooao
OOoo0ooooao
O0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooaoo
OOoooooao
OOoo0ooooaog
O 0Oo0ooooao

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

(11

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

JP 2004-500829 A 2004.

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

O
O
O
O
O

.15

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 [

Oo0ooooooogogoooao
Oo0oooooogogoooo
Oo0oooooogoggoooao
OO0 oooDooogoggoooao
OO0 oooDooogoggogoooao
Oo0ooooooogoooao
Oo0ooooooogooooao
Oo0ooooooogogoooao
OO0 oooooogogoooao
OO0 oooDooogoggoooao
OO0 o0oooDoooggoooao
Oo0ooooooogoooao
Oo0ooooooogooooao
OO0 oooooogoooao
OO0 oooooogogoooao
OO0 oooDoooggoooao
Oo0oooooooOgooOoooao
Oo0oooooooogoooao
Oo0ooooooogogoooao
Oooooooogogoooao
OO0 oooooogoggoooao
OO0 oooDoooggoooaog
Oo0oooooooogogoOoooao
Oo0ooooooogoooao
Oo0ooooooQgoooao
Oo0oooooogoooao
OO0 oooooogoggoooao
OO0 oooDooogoggoooaog
Oo0ooooooogogoOoooao
Oooooooogogoooao
Oo0oooooogoQgoooao
OO0 oooooogogoooao
Oo0oooooogoggoooao
OO0 oooDoooggogoooaog

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

I e e e [
e e e e e e s [
e e s e e e e e s [
e s e e e e e e s [
e e e e e e e A e e A s [ |
oo ooooooo0 oo oDooo o o0 oo oooo o0 oooooogog
I e e [
e e e e e e s [

OoooooooooDoooogooooao

OO0 o0 oooooogdg

e s e e e e e e A s [
e s e e e e e e A s [
oo ooooooo0 oD oo ooo o o0 oo oo oo o0 ooDoooogodg
e e e I e ) [
e e e e e s [
e s [ e e e e e s [
e s e e e e e e e A s [
OoOooooooooooooDoooo o0 oo ooooooooooogodg
oo o0o oo oooo0 oD oo ooo o o0 oo oo oo o0 oo oooogodg
e e I e e A ) s
e s e e e e e [
e e e e e e e s [
e s e s e e e e e A s [ |
oo ooooooo oo oDoooo o0 oo ooooooooooogodg
I e e R [
e e e e e e s [
e [ e e e e A s [
e s e e e e e s [ |
e s e e e e A e e A s [
oo ooooooo oD oo oooo o0 oo oooo o oooooogodg

(12)

[ |
O d

O
O
O
O
O
O

O
O
O
O
O
O

JP 2004-500829 A 2004.

Ooooooooo0oooooo o oDoDooooooDoooogoQgoao
Oooooooo0oooooo0o oo oo ooooooDooogQgoao
OOooooooooooooo0 oD oDoDooooooDooogQgoao
OOo0oooooo4oooooooo oo oDooooooDoooggoao
e s A s [ e e e e Y [ [

.15

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 [

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

O
O
O

O

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

Ooooooooogoogoao
Ooooooooogogogoao
Oooooooogogogoo
Oooooooogogogao
OO0 ooDooogogogao
Ooooooooogoogogoao
Ooooooooogoogoo
Ooooooooogoogoao
Oooooooogogoao
Oooooooogogoao

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

O 0Oooo

O Oooo

O Oooo

O Oooo

O 0Oood

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

oo oo oDoooogdg
Ooooooooogodg
oo ooooooogog
oo ooooooogodg
OO0 ooooooogdg
OO0 oooooogdg
Ooooooooood
Oooooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
Ooooooooood
oo ooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
Ooooooooodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 oo ooooogdg

O O0ood

O O0ooo

O
O
O
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

(13)

O
O

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

JP 2004-500829 A 2004.

goao

O

O

O

ooooooao

O

O

O

0

O

O

O

.15

O 0Ooo

10

20

30

40

50



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

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg
Oo0oooooooQodg
OO0 ooooooogodg
Oo0oooooogogodg
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooooodg
Ooooooooogodg
OO0 oooooogoogodg
OO0 oooooogogodg
OO0 oooooogogdg
Ooooooooood
Ooooooooodg
Oo0oooooogooQgodg
Oo0oooooogoogog
Oo0oooooogogdg
OO0 oooooogogdg

OoooooooOoooooaoo
Ooooooooooooao
OooooooQgooooao
OO0 ooooo4Qgooooao
OO0 ooDooo4Qgogoooao
OOoooooooooooao
OoooooooOoooooao
Ooooooooooooao
Ooooooogogooooao
OO0 ooDooogooooao
OO0 o0oDooo4Qgooooao
OOo0oooooooooooao
OoooooooOoooooaoo
Oooooooogooooao
Ooooooogogooooao
OO0 ooDooo4gooooao
OOo0ooooooo0ooOooobooaoo
OOo0oooooooooooaoo
OoooooooOoooooao
Oooooooogooooao
Ooooooogogooooao
OO0 ooDooo4gogoooao
OOo0oooooooooooao
OOoooooooooooaoo
OoooooooOoooooao
Oooooooogooooao
OooooooQgooooao
OO0 ooDooo4Qgogoooao
OOo0oooooooOoooooao

Oo0ooooooogoooooo

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

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

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

Oo0ooooooogooooog

OO0 oooooo4gogooooog

OO0 oooDooogog4Qgooooog

Ooooooooooogooogo

Oo0oooooooogoooooao.o

Oo0ooooooogoooooono

OO0 ooooooogooooog

OO0 ooooooQgooooog

OO0 oo oDooogog4Qgooooaog

Ooooooooooogooogo

Oo0ooooooogogooooano

Oo0ooooooogoooooao

(14)

OO0 oooooo4gogooooog
OO0 oooooogog4Qgooooog

O O
O O

OO0 oo oDoogog4gooooog

O
O
O

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

Oo0ooooooooooooa.o

Oo0oooooooogoooooano

Oo0ooooooogooooao

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

OO0 oooooo4gogooooog

OO0 oooooogogooooog

JP 2004-500829 A 2004.

OO0 oOoDoog4gogooooaog
OOo0oooooooOoooooao
Oooooooooooono
OoDoooooogooooaog
Ooooooooooooaog
OoDooooogog4gogooooaog
OO0 oDoDoog4gogooooaog
OOo0oooooooOoooooao
Oo0ooooooooooano
Oooooooogooooaog
Oooooooogooooaog
OoDoooogog4ogooooaog
OO0 oDoDoogog4ogooooaog

Oooo0oooogoao
Ooo0oooogoQgoo
Ooo0oooogoQgoo
OoooooogQgoo
Ooooooogogoao
Oo0oOoogQgogao
Oooooooogoo
Ooo0oooogooQgoao
OoooooogogQgoo
OoooooogogQgoao
OooooogQgoao
Oo0ooooogoQgogao

oo ooooooQgogooo
oo ooooooQgogooo
OO0 oooooogogooo
OO0 oooooogogogogoo
OO0 oo oDooogogogoao

[
(S)]

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 [

Oo0oooooooooooogoQgg
Oo0oooooooooooogoQgg
Oo0oooooooooooogogg
OO0 oooDooogogoooooggg

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

OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
Oooooogogdg

OooooooooQgogogoo
Ooo0oooooogoQgogooQg
OO0 oooooogoggogooQg
OO0 ooooooggogog
OO0 ooooooggogodg
OooooooooOgoogoao
Ooo0ooooooQgogooQg
Oo0oooooogogogogooQg
Oo0ooooooggogooQg
OO0 ooooooggogog
OO0 oooDoooggogoodg
OooooooooOgoogoo
OoooooooogoogogooQg

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

Oooooogoood

Oo0DoOooDooogog4UoooDooogogdg
Ooooocooooooooogogogodg
OooooooooooooogoQgg
OooooooooooooogQgog
Ooooooooooooooggg
Oo0ooooooooooooggg
OO0 OoDooogogUoooDooogogdg
Oooooooooooooogogg
OooooooooooooogQgog
OooooooooooooogQgog
Oooooooooooooggog
Oo0ooooo4ogooDoooggg
Oooooooooooooogogadg
OooooooooooooogooQgog
OooooooooooooogQgg
OooooooooooooogoQgog
Ooooooooooooooggg
Oo0DoOooooog4ogoooooggdg
Ooooooooooooooogdg
OooooooooooooogogQgodg
OooooooooooooogQgog
OooooooooooooogQgog
Ooooooooooooooggg
Oo0Dooooog4ogooDoooggdg
Oooooooooooooogogdg
OooooooooooooogogQgog
OooooooooooooogQgog
OooooooooooooogoQgog
OoDoooooooooooggg

OO0 oDoooggogooao

Oooo0oooOodg

OooooooQgdg

OoooooQgdg

O
O
O
O
O

OooooogoQgdg

Oooooogogdg

Oooooogoood

OooooooOodg

OoooooQgdg

(15)

O
O

OoooooQgdg
OooooogogoQgdg

OoooooogoQgogooQg
OoooooogQgogooQg
Oooooooggogog
OoooooooOooOon
OooooooogoOoogoo
OooooooogogQgogoo
OoooooogoQgoogooQg
OoooooogQgogooQg
Oo0oooooggogoQg
OoooooooOooOoOo
OooooooogoQoogoo
OooooooogogQgogooQo
OoooooogoQgogoaoQg
OoooooogQgogoQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoOoogoo

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

Oooooogogdg

OooOoo0ooooOodg

Oooo0oooOodg

OooooooQgdg

OooooogooQgdg

Oooooogogogdg

O Oooo

JP 2004-500829 A 2004.

Oooooogogdg

O Ooogo

I [ |

O 0Oooo

OooooooQgodg

O O0ooo

OooooooQgdg

O O0ooo

Oooooogoogdg

O Oooo

Oooooogogdg

O Oooo

O0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooaoo
OOoooooao
OOoo0ooooaog
O 0Oo0ooooao

O O oo

O O0ooo

O O0ooo

O
O
O

0O
0O
0O

Oo0DooooogQgogog

Ooo0oood
OoOoo0ooood
OoOoo0oooogod

O 0Oooo

O Oooo

O Oooo

.15

O Ooogo

O d

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 [ |

Ooo0ooooOooo oo oDooooo0o0 oo oDoooo0o oo oDoooooooooaobo

OOo0ooooooooOooooao

OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
O Oooo
OO oo
O 0O oo
O 0ooo
O Oooo
O Oooo

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

OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
OO0 oOoooogQgogaog
OooooooQgoao
OooooooQgoao
OoooooogogQgogoao
OooooogQgogoao
Ooooooggogao
OO0 oOoooogoQgogaog

Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooooooooood
OO0 oooDooogogoooooood
OO0 Do oDoooggooooood
Ooooooooooooooodg
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogooooooodg
OO0 oooDoooggogooooood
OO0 Do oDoooggogogoooood
Ooooooooooooooodg
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogooooooodg
OO0 oo oDooogogogoooooodg
Ooo0ooooooooooooood
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogoooooood
OO0 oo oDooogggogooooood
Oooooooooooooood
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogooooooodg
OO0 oo oDoooggogooooood
Oo0ooooooooooooood
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogooooooodg
Oo0oooooogogoooooood
OO0 Do oDooogggogooooood

|

O
O
OJ
O
O

O

|

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

(16)

O
O

[ |
O d

O
O
O
O
O
O
O

O
O
O
O
O
O
O

JP 2004-500829 A 2004.

.15

10

20

30

40

50



Ooo0ooo0oooo o0 oo oDooo o0 o0 oD oD oo o oo oo ooooQgofg

Oo0ooooooooooooogoQgg

Oooooooo0ooooooo0oooDoDooooooooao
O

OO0 ooooooo0ooDoooooooooog

Oooooooooooooo4gooooao

Oo0oooooo0ooooooo4o0ooDooooooooao

O O

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

Oo0oooooooooooood

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

Ooooooooo0oooooo o oo oDooooooooooogoogooao

OoooooogoQgdg

Ooooooooo0oooooooooDoooogoogoo

O O0ooo

e e e e e e s [ |
D00 oo oDoDoDoDooDoD<OoDooooooooooooooogoogooao
Oo0OoOooo4dUoooooo4o0 oo oDoooo oo oDoDooogooooao

O 0Oooo

O Oooo

O Oooo

OoooooooooDoooDoo Do oobooogogoogoog

Oooo0oood

O oOood

Ooooooooo0oooooooooooooogogoao

O O0ooo

OoOoooooo0ooooooo0o oo oDooooooDoDoooogooooao

O O0ooo

Oo0ooooooooooDoooo0ooDoooooooDoooogdg

O O

O Oooo

OO0ooDooo4ddoooooooo oo oDooooooooDoDooogogoao

O Oooo

OOo0ooDooo40ooooDooUog4oDooDooogogogogoooao

I o Iy
O o0oooo0oogoooooo oo oo oD oo oo oooooogogoogao

Oooooocoo0ooooooo0o oo oDooooooDoDooooooooao

O Ooogo

O oOood

O O0ooo

OoOo0oooooo0oDooDoooo00ooDooooooooooogdg

O

O
O oOooo

O Oooo

a7

Oo0ooooooooooDooooooooooogdg

e s e e e e s e I
OO0Oo0Oooao
Ooo0Ooo0ooood

O Oooo
O Oooo

Oo0ooDooo40oUoooDooog4UoDooDooogogogogoooao

O Ooogo

Oooooocoo0ooooooooooooooooDoooooooooao

O 0Ooooo

O 0ooo

Oooooooo0oooooooooDoooooooooao

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

Oo0ooooooo0ooDooooooooooogodg

Oo0oooogQgoao

Oo0ooooogogooooooo0o oo oDooooooDooogogoao

OOo0oooooo0oooooo4ooooooogogoao
Oo0ooDooo40odUooooDooUoo4oDooDooogogogogoooao

O 0Oooo O O
OooOoo0oood

JP 2004-500829 A 2004.

Oo0oooooooooooooooDoooooooDoooooooooao
Oo0oooooo0oooooooo oo oDooooDooDoDooooooooao

O 0Oooo

OO0 ooDoooOo0 o oo ooo o0 oo oDoo o0 ooooo

Oo0o0ooooo0oooDoooo0 oo oDooo oo oDoDooogogooooao

O

OO0 0DoDooodoooooooooooDoDoooUoooooDoDooogogoao
o A e e e s e e e e s ey Y o

Oooooooooooooooooooooood

OoOoo0oo0ooao

O
Oo0oooooo0oooooooo oo oDooooooDoDooooooooao

O 0Oooo

Ooooooo0oooooooo0ooDooooooooao

O

OO0 o0oooo4o0oooDoDooooo oo oDooooo oo oDooogogooooao

I B s [ B |

Oo0oooooooooooo4ogoooooogogoao

[
(S)]

e A e e e s e ey Y I o

10

20

30

40

50



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

Ooooooood
Ooooooogod
OO0 ooooogod
Ooooooood
OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoooooao
O O0Oo0ooooao
OO0Ooo0ooO0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

Ooooooo0ooooooo0ooooDoDoooo oD oooDoDoDooooDoooDoDooooooooao
[ s e e e e ey e s s e I o
s e e e s s e Y
OoOoooooooo0oooooooDooDoooooooDoooooooDoooooooooao

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

oo oooooogogogoo

O OoOo0ooooao

O
O
O
O
O
O
(]
O

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

OooooooooQodg

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

O

OoooooooogogoQgodg

O oo ooooogogogoo
OO0 oooooogogoao
OO0 o0 ooDooogogogao
oo oooooogogoo
oo oooooogogoo
OO0 oooooogogoo
OO0 o ooooogogoo
OO0 o0 ooooogogoo

Ooo0oOo0ogoood

Oo0oooooogogog

OO0 oooooogogdg

O

|

OoooOooogogood

OooooooooOodg

Oooooooooog

Ooo0oooooogoQgog

Oo0oooooogoQgg

OO0 oooooogogdg

O o0Oood

|

Ooooooodgood

Oooooooogoogoo
oo oooooogogoo
OO0 oooooogogooo

Ooooooog

OoOoooooooodg

Ooooooooogogog

(18)

O O

O
O

Ooo0oooooogoQgog
Oo0oooooogogg

OO0 ooooooogogogoo
OooooooooogoOooo
oo oooooogogoo
oo oooooogogoo
OO0 oooooogogogoo
OO0 oooooogogogoo

O
O
O
O
O
O
O

OO0 oooooogogdg

OoOoooooooOod

OoOoooooooodg

OoooooooogooQgog

OoOoo0oooaoo

I Ry |

Oo0oooooogoQgg

JP 2004-500829 A 2004.

OO0 o0ooDooogogogo
OooooooooogoOgooo

Oooooooog

OO0 oooooogogdg

Ooo0oooooooOod

O O

OooooooooOodg

oo oooooogogoo
OO0 o ooooogogooo
O oo ooooogogogoo

OoooooooogoQgodg

Ooo0oooooogooQgog

OOo0oooooogoQgg

OO0 oo oDooogogogoo

OO0 oooooogogg

OoooooooogogooOoo
Ooooooooogogooo
Oooooooogogooao
Oooooooogooao

OoOo0oooooooOod

Oooooooooodg

OoooooooogooQgog

OO0 oooooogoQgog

O O

Oooooooogoogoao

OOoo0ooood

OOo0oooooogogg

O Ooooo
O 0OoOooo

[
(S)]

OO0 oooooogogdg

10

20

30

40

50



Ooo0ooooooo oD oo oooo0o oo oDoDoooo00 oo oDoDooooooooogodg

OooooooooQgooao

Oooooooooooogdg

O 0Oooo

Ooo0ooooooo oo oooo0 oo oDoooo0oooDooogoQgo-g

O Oooo

Oo0oooooogoooooao

Ooooooooooooooo0ooDoooogoogoooao

O Ooo0oooo

OOo0ooooo4dodoooooo oo oDoDoooUoooooDoDooogogoao
e e e e e R e s e Y Y Y
Ooooooooooooooo o0 oo oDooooooooooogogooao

Ooooooooogoogoao

OOoo0oooao

O O

O

OO0 oooooogogdg

OooooooDooooooooogao

O 0Ooo0ooo

OOooooooogoQgdg

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

oo o oooooogodg

oo ooooooQgodg
OOoo0ooooao

O

[ |

Oooooooooooao

O Ooogoo

OOo0ooooooooooooooooooogodg

OO0 ooooo4Qgooooao
OoooooooOoooogoogo

Ooooooodg O oOooo

O OooQgogoao

O
O

O OooQgoog

O

O
O 0Ooo

O Ooo0oooao

|
O

|
|

OOoo0oooOooOoao
O 0Ooo0oo0oooao
OooooooQooooao

O O

Ooooooooooooooogooao O

[ |

Oo0ooooooooooooooooooogodg

Ooooooooogoooao

[ |

O0Ooo0oooao

Ooooooooogoogogoao
Ooooooggogoao
OO0 oooogoogdg

OOo0oooooogod

OooooooQgooooao

O

O
O

OoooooooogogoooOoao

OO0 ooDooo4o0ooDoDooog4gogoooooogod

OOoooooooooooogogood

O

Ooo0oodgno

O
O

O
O

O

Oooooooooooooogooao

OooooooQgoOgoao

Oooooooo0oooooogoooao

Oooooooodg

O

O
O Ooooo

(19)

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

OOo0oooooo0oooooo4ooooooogodg
OOo0oooooo0oooDoooog4gooooooogodg

OO0 ooooogogogooao

O0Ooo0oo0oo0ooao

OJ
O oOood

O O
OO0 oooogoogdg
O0Oo0oo0ooao

O Oooo

[ I R |

OOo0oo0ooooooooood

Oooooood

O 0Ooooo

Oo0oooooooooooooooooooodg
OOo0ooooooooooooooooooogodg
OoooooogogoooooogQgooao

Oo0ooooogooooao

OOooOooooog

O O

O
Oooooooggogoooao

O
O

O
OoooooDoooogood

OoDoDooogQgogooao

O

Ooo0Ooo0ogao

O

O
O Oooo

OooooooQgoao
OO0oo0oood

JP 2004-500829 A 2004.

Oo0oooooooooooooogogoooog

O O

O 0Ooo0oooao
Ooooooogogogoooao

OOo0ooooooooooooOooooooogdg
OOo0oooooogoooooog4ooooooogdg
OOo0ooooodgdgoooooog4ooooooogodg

Oooooood

O

O
O

[ |

Oo0ooO0oood
OooooooogogoooOoao

O

OO0 oDoDoooo0ooooDoDooo4ggoooooogod

O0Ooo0oo0oo0ooao

O

OOo0oooooogoooooogoggoooao

OOo0ooooood

OoooooooQgoooao

O 0Ooo0ooao

O 0Oooo

OO0o0ooooogod

OOoooooogogooooao

Ooooooogogogoooao

OO0Oo0ooood

OOo0oooooggoooooogooooooogodg

Oooooooogogoooao

OOoo0ooooaog

O

OoOoOoo0ogooogo

OoooooooogooaQao

O O

Oo0oooooogogogao

Ooooooooo
OoooooooQogoooao

.15

OO0 o0ooDoooo0ooooDoDoooggoooooogod

10

20

30

40

50



e R e [ [ A [

Oo0o0oooooo0oooooo 00 ooDoooo oD oooDoDooo0oooDoDoDooogogooooao

[}

OoooooogogB

e e e e e e I o B

OOoooooo040ooooooUoo U oDoDooDoooUoUoooDoDooUoooDoDooogogoao
e e e e e e e R ) e e ) Y Y [

o

OO0 oooooogogog

OoOoo0oo0ogao

O

|

O
O

Oo0oooooooooooooao

Oooooooooooooooooooooood

O

O Ooo0ooo
O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao
O0Oooooao
O 0Oo0Oooao
O0Oo0oo0ooao

O
O
O
O
O

O O0ooo

Ooooocoooooooogdg
Oooooooooooogdg
Oooooooooooogdg
Ooooocogogooooogdg

OO0 ooooooQgoooo
OO0 oo ooooQgoooo
OO0 oo oooogogoooo
OO0 oo oDooogogoooo
OO0 o0oooDooodgogogooao

O

O 0Oooo

O Oooo

O Oooo

O

O oOood
O

D s [ [ Y

OoOoo0oo0ogao

O

Ooooocoooooooogodg
Ooooocoooooooogdg
Oooooooooooogdg
Ooooooooooooogdg
OO0 oDoDooogooooogdg
OO0 Oo0ooDoogogooooogd
Ooooocoooooooogd
Ooooooooooooogdg
Ooooooooooooogdg
OooDoooooooooogdg
OoDooDoogogooooogd
Ooooooooooooogod
Ooooocoooooooogod
Ooooooooooooogdg
Oooooooooooogdg
OoooDoooooooogdg
OoDoDoDoo4gogooooogd
Ooooocooooooood
Ooooocoooooooogod
Oooooooooooogdg
Oooooooooooogdg
Oooooooooooogdg
OoDoDoDoogogooooogd
Ooooocoooooooogod
Ooooooooooooogdg
Ooooooooooooogdg
Oooooooooooogdg

Ooo0oooooOooOooOooao

O
O
O

O Oooo

OoooooooQooooao

O
O
O
O
O
O
O
O
O

O O0ooo

OoooooooQgoooao

O Oooo

OoooooogooQogoooao

O O oo

OOoDooooogoQgogoooao

O
O
O
O
O
O
O
O
O
O
O

Ooo0ood
O O0ooo

Ooooooooooogoogo

Ooo0oooooOooOooOooao

O O0ooo

OoooooooQooooao

(20)

O Oooo

OooooooQgoooao

O Oooo

OooooooQgoooao

O Ooogo

OO0 ooooogogQgogogooao

O 0ooo

OOoo0oooooOooOooOooOoao

O O0ooo

OoooooooOooOooOooao

O O0ooo

OooooooQooooao

O Oooo

OooooooQgoooao

O Oooo

OoooooogoQgoooao

JP 2004-500829 A 2004.

oogdd

O

O O oo

OoDooooogoQgogogooao

O

O O0ooo

OOoo0oooooOooOooOooOoao

O

O O0ooo

OoooooooOoooOooao

gooooooao

O

O O0ooo

OoooooooQooooao

O

O Oooo

OoooooooQooooao

O

O Oooo

OooooooQgogoooao

0

O O oo

OO0 ooDooogogQgogooao

O

O O0ooo

OoooooooOooOooOooOoao

O

O O0ooo

OoooooooOooooao

O

O 0Oooo

OooooooQgoooao

O
O
OJ

OoooooooQooooao

OO0 ooooogogogoooao
OO0 ooooogogogooooao

OoooooogoQgogoooao

.15

OO0 ooDooogoQgogoooao

10

20

30

40

50



Oooooooo0ooooooo0ooDoooooooooao
Oooooooo0ooooooo0oooDoDooooooooao
OOoooooo4o0ooooooooooDoDoooogooooao
OOoDoDooDooo4o0ooooooooooDoDooogogogoooao
OO0o0ooDooo0ddoooooUogUDoooDoDooogooooao
Oooooooo0oooooooooDoooooooooao

O0Ooo0oo0ooao

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

OO0 ooooooQgoooo

OoooooooQogoooao

OOoo0oooo

Oooooooogooooao

OOoo0oooo

OoooooogoQgogoooao

O Ooogoo
OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

Ooooooooooogoogo

Ooo0oooooOooOooOooao

OoooooooQooooao

OoooooooQgoooao

OoooooogooQogoooao

OOoDooooogoQgogoooao

Ooooooooooogoogo

Ooo0oooooOooOooOooao

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

OoooooooQooooao

21)

OooooooQgoooao
O oO0Oo0ooodg

O Ooooo

OO0 ooooogogQgogogooao

OOoo0oooooOooOooOooOoao

OoooooooOooOooOooao

BN Iy B |

O Ooooo

OooooooQgoooao

OoooooogoQgoooao

JP 2004-500829 A 2004.

OoDooooogoQgogogooao

OOoo0oooooOooOooOooOoao

OoooooooOoooOooao

OoooooooQooooao

OoooooooQooooao

OooooooQgogoooao

OO0 ooDooogogQgogooao

OoooooooOooOooOooOoao

OoooooooOooooao

OooooooQgoooao

OoooooooQooooao

OoooooogoQgogoooao

OO0 ooDooogoQgogoooao

10

20



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

oagdad

01/79269 A2

gooooooooao

(22)

€133 INTERNATHHNAL APPLICATION PUBLISEED | XDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Urganization
Intemational Bureau

{43) International Puhlication Date

|0 S A A N

{14 Internutional Publicativn Number

2% October 200F ¢25.1L2001) PCT WO 01/79269 A2
(5D [nternativnal Pateat Classification”: CITK 14i08 [NEME]  Asiernweg 3, 071 Leinlelden  (DE)
DUCKER. Klous [DEDE]: Edesterstrasse 3. 643191
(1) Dnteruativnal Application Number:  PCT/EROIAO41 70 Lyarmstade (DL

1212) [nternational Filing Daie: 10 Apl 2001 (11442400

(25) Filing Language: Lnglish
(26) Fublicaivn 13nguage: English

(30 Priority Data:
0T

18 April 2000 (180420001 EP

(T1) Applicant ffor afi desigaarsd Staies sxcend T
PATENT GMBH [DEE]: Frankfurier Sirasse 250,
64295 Darmstadt (D).

{(72) Biventors; and
(75) InventprsiApplicanty (for L5 oniv): GRELL, Marthias

(74) Common Representative: MERCK PATENT {:VIRH;
Frank furter Strasse 250k 54293 Darmstadl (1DE).

(8T) Designated Stotes frativnadi: CALJE US,
84) Designated States fregionalis Luropesn patent (AL BLL
<H.

. DL. DK, L5, FI, FR. GB. GR, TR IT, LU MC,
L TR

NL, PT.

Puhlished:
withtme internutivaed search mepant @id o be republished
apem reocint of ihat cepor!

For iwerletter cores and echer abbreviations, yofer ra the "Guid-
anee Nofes on Codes and Abbreviations " appearing at ihe bagin-
ning af eexcht regular issuz of the PCT Gaceire.

{84) Tigte: NEW LIMD BINDING PROTEDN 4

O (57) abstrae: New Lipid Binding Protwin 4 polypeptices and pelynuclecrides and methods for producing such polypeptides by

w

meronbinany technigues are disclosed. Also disclosed are methods for utilizing Mew Lipid Biodioy Proiein 4 palypepiides

pulynuckoties i Gugmostc assays.

JP 2004-500829 A 2004.1.15



L s T e T e Y e R e |
—m —m —m @ @ @ @ ™@ M™@ oM™@ & s & & s s /s /e /e /o
—

(23)

WO 01779269 PCT/EPN1/0427¢

New Lipid Binding Protein 4

Field of the invention

This invention relates 1o newly identified polypeptides and
polynucleotides enceding such palypeptides  sometimes hereinafter
refarred to as New Lipid Binding Protain 4 (NLIBP4)", to their use in
diagnosis and in  identifying compeunds that may be agonisis.
antagonists that are palentially useful in therapy, and to production of
such polypeptides and polynuclectides

Background of the Invention

The drug discovery precess is curently undergoing a fundamental
revalytion as it embraces "functional genamics”, that is, high threughput
genome- or gene-based biology. This approach as a means to identify
genes and gene products as therapeutic targets is rapidly superceding
earlier appruaches based on “positional cloning”. A phenotype, that is &
bialogicat function or genetic disease, would be identified and this would
then be tracked back to the respansible gene. based ani its genetic map
position

Functional gencmics relies heavily on high-throughput DNA sequencing
tachnoicgies and the various tools of bioinformafics to identify gene
sequances of potential interest from the many matecular biology databases
now avalable. There is a continuing need to identify and characterise
further genes and their refated polypeptidesfroteins, as targels for drug
discavery.

Summary of the Invention

The present inventian relates to New Lipid Binding Pretein 4, in particular
New Lipid Binding Protein 4 polypeptides and New Lipid Binding Protein 4
polynucleohides. recombinant materials and methods for ihelr production.
Such polypeptides and polynucleotides are of interest in relation to mathods

JP 2004-500829 A 2004.1.15
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of tremtment of certan diseases, including, but not fimited to, cancer,
pactaremia. endotaximia, meningococcemia, hemorrhagic trauma, partial
hepatectamy, severe perituneal infections, cystic fibrosis, coronary heart
disease, anheriosclerosis hereinafter referred to as * diseases of the
invention". In a further aspect, the invention reiates to methods for
identifying agonists and antagonists (e.g., inhibitors} using the materials
provided by the invention, and treating conditions associated with New
Lipid Binding Protein 4 imbalance with the identified compounds. I a still
further aspect, the invention relates to diagnostic assays for detecting
diseases associated with inappropriate Mew Lipid Binding Protein 4 activity
or levels.

Description af the invention

In a first aspect, the present invention relates to New Lipid Binding
Protein 4 polypepldes. Such polypeptides include:

ta) a palypeplide encoded by a polynucleotide comprising the sequence
of SEQ I NO:1;

(b) a polypeptide comprising a polypeptide sequence having at ieast
§5%, 96%, 97%. 98%, or 99% identity fo the polypeptide saquence of
SEQ 1D NO:Z;

(c) apolypeptide comprising the polypeptide sequence of SEQ ID NO:2;

{d) a polypeptide having at least 95%. 96%, q7%, 98%, ar 9% identity
1o the polypeptide sequence of SEQ 1D NOZ,

{€) the polypeplide sequence of SEQ ID NO:2: and

{f} a polypeptide having or comprising a polypeptide sequence that has
an Identity index of 0.85, 0.96, 0.7, 0.98, or 0.99 compared to the
polypeptide sequence of SEQ 1D NO:2;

(g} fragments and variants of such polypeptides in (a) to {f).

Palypeptides of the present invention are believed to be members of the
LUipid Binding Proteins, such as lipopolysaccharide-binding pratein (LBP) or
pactericidialpermeability-increasing protein (BPt). They are therefore of

JP 2004-500829 A 2004.1.15
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interest because lipid hinding proteins show high-affinity tinding te
lipopalysaccharide (LPS), a glycolipid found in the outer membrane of gram
negative bactena. Accordingly, lipid binding proteins play a decisive role in
the host defanse against bacterial infections,

Further, all of the known members of the protein family of lipid birding
proteins are able to bind phosphaiipids. LBP, cholesteryl ester transfer
protein (CETP) and phospholipid-transfer protein (PLTF) can alsa bind
sholestero| and high-dansity fipoproteins (HDL). HDL plasma levels are
nversely conelaled withht coronary near dissase and artherosciernsis. Lipid
hinding and transfer proteins, such as CETP and PLTP, facilitate the
transfer of phospholipids and chalesterol from trigtyeeride-rich lipoproteins
(TRL) into HOL. Accordingly, members of the family of lipid binding proteins
are thought to play & role in the prevention of these disease.

Further. LBP is an acute phase serum protein secreted by the liver that
catalyses the transfer of LPS monomers to CD14 thereby facilitating a
broad spectrum of cellular and tissue responses leading to antivacterial and
prainflammatory activities. BPI is a 456-residue cationic profein praduced
by polymorphonuclear leukocytes (PMN} and is stared in the primary
granules of these cells. The biological effects of isolated BPI are linked to
complex formatien with LPS, Binding of BP to live bacteria via LPS
causes immediate growth arest. Complex formation of BPI with cell-
associated or call-free LPS inhibits all LPS-induced host cell regponsas.
BP-blocking antibodies abalish the potent activity of whale PMN lysates
and inflammatory fluids against BP\-sensitive bacteria. The antibacterial
ang the anti-endotoxin activities of BPI are fully expressed by the amino
terminal haif of the molecule. These properties of BPI have promptad
praciinical and subseyuent clinicat lesting of recombinant amina-terminal
fragments of BP(. In animais, human BPI protein products pretect against
lethal injections of isclated LPS. Phase | irals in healthy human
voluntears and multiple Phase VI clinical trials have been completed or
are in progress (severe pediatric meningccoccemia. hemarrhagic trauma,
parfial hepatectomy, severe peritonaal infections, and cystis fibrosis) and
ghase Il trials (meningococcemia and hemorrhagic trauma) have been
initiated. In nore of >800 normal and severely ill individuals have issues
of safety or immunogenicity been encountered. Preliminary evidence
points fo overall benefit in BPI-treated patients. These results suggest
thai BPI, but also other lipid binding protein such as the present

JP 2004-500829 A 2004.1.15
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invention, may have a place in the treatment of life-threatening infections
and canditions associated with bacteremia and endotoxemia.

The amino acid sequence of NLIBP4 shows significant homology to other
membars of the protein family of lipid binding proteins such as LEP, BP
and CETP. NLIBP4 containg several amino acids which are conserved
petwan the other members of the pratein family of lipid binding proteins
such as  Prolin-266, Cystein-378. Cysetein-355. Prolin-392, which
correspends e.g. to the amino acids Prolin-87, Cystein-158, Cystein-198,
Prefin-235 in LBP, respectively. Further. NLIBP4 shows a simia?
exonfintran organisation ta LBP, BPI, NLIBP1, NLIBP2, NLEP3, and
GETP, suggesting that (i} NLIEP4 like other members of the protain
family of %ipid binding proteins, has evolved from a common primaoriial
gene and (i) that these groteins share similar functional properties.

A further aspect relates to the finding that NLIBP1 is downregulated in
tumor tissues, 2.9. In larynx carcinomas. This finding indicates a role of lipid
binding proteins such as New Lipid Binding Protein 4 in mechanisms of
immune escape of the tumor ang as such gives a rationale for therapeutic
interventions.

The biclogicat properties of the New Lipid Binding Protein 4 are
hareinafter referred to as “biolagical activity of New Lipid Binding Protein
4" gr "Mew Lipid Binding Protein 4 activity’. Preferably, a polypeptide of
the present invention exhibits 2t least one biological activity of New Lipid
Binding Protein 4.

Polypeptides of the present invention also incluges wvariants of the
aforementioned palypentidas. including all allelic forms and spiice vartants
Such polypeptides vary from the reference polypeptide by insertions
delations, and substitutions that may be conservative or non-conservative.
or any combination therecf.  Particutarly preferred variants are those in
which sevetal, for instance from 50 to 30, from 30 te 20, from 20 te 10, fram
1010 5. fram & to 3. from 3 to 2, from 2 to 1 or 1 aming acids are inserted.
substituted, or deleted, in any combination.

Preferred fragments of polypeptides of the present invention include a
polypeptide comprising an amine acid sequence having at least 30, 50 or
100 contiguous amino acids from the aming acid sequence of SEQ ID
NO- 2 ar SEQ ID NO; 4, or a polypeptide comprising an amine acid

JP 2004-500829 A 2004.1.15
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sequence having at least 30, 50 or 100 contiguous amino acids truncated
or deleted frem the amino acid sequence of SEQ 1D NO: 2 or SEQ ID
NO: 4. Preferred fragments are biologically active fragments that mediate
the biological activity of New Lipid Binding Protein 4, including those with
a similar activity or an improved activity, or with a decreased undesirable
activity.  Alsc preferred are those fragmenis that are antigenic or
immunogenic in an animat, especially in a human.

Fragments of the polypeptides of the invention may be employed for
producing the correspanding full-length polypeptide by peptide synthesis;
therefore, these variants may he employed as intermediates for
producing the full-length polypeptides of the invention. The polypeptides of
the present invention may be in the form of the "mature” protein or may
be a part of a larger protein such as a precursor or a fusion praten. it is
often advantageous o include an additional amino acid sequence that
contains secretory of leader sequences, pro-saguences, seguences that
aid in purification, for nstance multiple histiding residues, or an additional
sequence for stabilily during recombinant praduction.

Polypapiides of the present invention can be prepared in any suttable
manrer, for instance Dy isofation form naturally occuring sources, from
genetically engincered host cells comprising axprassion systems (wide
infra} or by chemical synthesis. using for instance automated peplide
synthesisers, or a combination of such methods. Means far preparing such
polypeptides are well undarstaod in the art.

In a further aspect, the present invention relates to Mew Lipd Binding
Protein 4 polynucleotides. Such polynuclectides include:

{a} & polynucleotide comprising 2 polynucleotide sequence having at
least 95%, 96%, 97%, 98%. or 99% identity to the polynucleatide
sguance of SEQ 10 NO:1 or SEQ ID NO: 3

{b) a polynuclectide comprising the polynucleotida of SEQ 1D NO:1 or SEQ
1D NG 3

{c) a polynuclectide having at least 05%, BB%, 97%, 96%. or 88% identity
to the polynuclectide of SEQ 1D NO:1 or SEQ 1D NO: 3,

JP 2004-500829 A 2004.1.15
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{d) the polynuciectide of SEQ 1D NO:1 or SEQ ID NO: 3;

(e) a polynuclectide comprising a palynucleofide sequence encoding a
polypeptide sequence having at least 85%, 96%, 97%, BB%, or 89%
identity to the polypeptide sequence of SEQ ID NO:2 or SEQ (D NO: 4;

i a polynucleotide comprising a polynucleotide seguence encoding the
palypeptide of SEQ 1D NO:2 or SEG 1D NO: 4;

(g) a polynuclectide having a polynuclectide sequence encoding a
polypeptide sequence having at least 95%, 96%. 97%. 98%. or 9%%
identity to the polypeptide sequence of SEQ ID NQ:2 or SEQ 1D NO: 4;

(h) a polynucieotide encoding the polypeptide of SEQ 10 N2 or SEQ IR
NO: 4

{0 a palynucleotide having or comprising a poiynuclectide sequence that
has an Identity Index of 0.85, 0.96, ¢.97, 0.88, or 0.98 compared to the
polynucieatide sequence of SEQ IDNO:1 or SEQ (D NO: 3;

() a polynucleofide having or comprising a polynucleotide sequence
encoding a polypeptide sequence that has an ldentity Index of 0.93, 0.86,
0.67, 0.88, or 0.99 compared to the palypeptide sequence of SEQ 1D
NG:2 or SEG 1D NO: 4; and

palynuclectides that are fragments and variants of the above mentioned
polynucleotides or that are complementary to above mentioned
polynucleoiides, over the entire length thereof.

Preferred fragments of polynudiectides of the present mvention
include a pelynucleotide comprising an nuclectide sequence having at
least 15, 30, 80 or 100 contiguous nucleotides from the sequence of SEG
10 NG 1 or SEQ 1D NO: 3, ar a polynuclectide comprising an sequence
having at least 30, 50 or 100 contiguous nuclectides truncated or deleted
from the seguence of SEQ 1D NO: 1 or SEQ 1D N 3.

Preferred variants of polynucleotides of the present invention include
splice  variants. atelic  variants, ang  polymorphisms, including
polynugleotides having one or more single nucleotide polymarphisms
(SNPs).

PCT/EPO1A4170
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Polynucleotidges of the present invention alsc include polynucleotides
encoding polypeptide variants that comprse the amino acid sequence of
SEQ D NG 2 or SEQ ID NO: 4 and in which several, for instanca from 50
10 30, from 30 to 20, from 20 to 10, frarm 10 to 5, from 5 to 3, from 310 2,
from 2 to 1 ar 1 aming acid residues are substitited, deleted or addad, in
any combination.

In a further aspect. the present invention provides polynucleoctides that
are RNA transcripts of the DMA sequences of the present invention.
Accardingly, thera is provided an RNA polynuclectide that:

(a) comprises an RNA transcript of the DNA sequence encoding
the palypeptide of SEC 1D NO: 2 or B2Q 1D NO. 4;

b) is the RNA transcript of the DNA sequence encoding the
polypeptide of SEQ ID NO:2 or SEQ 10 NO: 4;

{c) comprises an RNA transcript of the DNA sequence of SEQ 1D
NO:1 or SEQ 1D MO: 3: or

fd) is the RMA transcript of the DNA sequence of SEQ 1D NO:1 or
SEG D NG 3;

and RNA polynucleotides that are complementary thereto,

The polynucleatide sequence of SEQ 1D NO:i1 or SEQ ID NG 3 shows
homolagy  with  bactericidalpermeabilty-increasing protein - (Acc:
NM_C01725), lipopolysaccharide-binding  protein  {Acc AF108067),
cholesteryl ester transfer protein (Acc.NM_00D0G78): phespholipic transfer
protein (Aot NM_006227) . The polynuclectide sequence of SEQ D
N1 or SEQ 1D MO: 3 is a cDNA sequence that encodes the polypeptide
of 5EQ 1D NO2 or 3EQ 'D NO- 4. The polynuclectide sequence
encoding the polypeptide of SEQ 1D NO:2 or SEC ID NO: 4 may be
identical to the polypeptide encoding sequence of SEQ ID NO: 1 or SEQ
ID NO: 3 or it may be a sequence ather than SEQ 10 NO:1 or SEQ ID
NGO 3. which, as a result of the redundancy (degeneracy) of the genetic
code, also encodes the poiypeptide of SEQ ID NO:2 or SEQ [D NO- 4
The polypeptide of the SEQ 1D NO:2 ar SEQ 1D NO: £ is related to other
proteins of the Lipid Binding Proteins family. having hamelogy andfar

JP 2004-500829 A 2004.1.15
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structural similarity with bactericidal/permeability-increasing protein fAce.:
NP_001718); lipopolysaccharide-binding protein {Acc.:P18428); cholestaryl
ester fransfer protein (Acc.: NP_00008S). phospholipid tramsfer protein
{Acc.: NP_006218).

Preferred polypeptides and polynuclectides of the present invention are
expacted to have, infer alia, similar biclogical functions/properties to their
homelogeus polypeptides and polynucleotides.  Furthermare, preferred
polypeplides and polynucleotides of the present invention have at least one
New Lipid Binding Protein 4 activity.

Palynuclentides of the present invention may be obtained using standard
cloring and screening techniques from a cONA library derived from mRNA
in cells of human trachea, laryax. larynx carcinoma, palate, pharynx,
endometrium, offactory epithelum, (see for instance. Sambrook ef &,
Molacutar Cloning: A Laboratory Manual, 2nd Ed., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (1988)). Polynucleatides of
the invention can also be obtaired from natural sources such as genomic
DNA fibraries or can be synthesized using well known and commerciaily
available techniques.

When polynucleofides of the present invention are vsed for the
recombinant production of polypeptides of the present invention. the
polynuciectide may include the coding sequence for the mature
polypeptide, by itself, or the coding sequence for the mature polypeptids in
reading frame with other ceding sequences, such as those encoding a
leader or secretary sequence, a pre-, or pro- of prepro- protein sequence,
or aother fusion peplide portions. For example, a marker seguence that
facilitates purification of tre fused polypepfide can be encoded. |n certain
preferred embadiments of this aspect of the invention, the marker sequence
is a hexa-histidine peptide, as provided in the pQE vectar (Qiagen. Inc.)
and described in Gentz ef 2/, Proc Natl Acad Sci USA (1989} 86:821-824,
or is an HA tag. The palynuclectide may also cantain non-coding 5 and 3
sequences, such as transcribed. non-translated sequences, splicing and
polyadenylation signals. ribosome binding sites and sequences that
stabllize mRNA,

JP 2004-500829 A 2004.1.15
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Palynuctectides that are identical, or have sufficient identity to a
polynuclectide sequence of SEQ 1D NO:1 or SEQ ID NO: 3, may be used
as hybridization probes for cDNA and genomic DNA or as primers for a
nucleic aci¢ amplification reaction (for instance, PCR). Such probes and
primars may be used to solate full-length GDNAs and genomic clones
encoding palypeptides of the present invention and to isclate cDNA and
genomic clones of other genes {including genes encoding paralogs from
human sources and ortholegs and paraiogs from species other than
fwuman) that have & high sequence similarity to SEQ 1D NO:1 or SEQ ID
NC: 3, typically at least 95% identity. Preferred probes and primers will
generally comprise al least 15 nucleolides, preferably, at least 30
nuclectides and may have at least 50, if not at least 100 nucleotides.
Particularly preferred probes will have between 30 and 50 nucleotides.
Particularly preferred primers will have between 20 and 25 nuclectides,

A polynuclectide enceding a polypeptide of the present invention, including
nomologs from species other than human, may be obtained by a process
comprising the steps of screening a library under stringent hybridization
conditions with a labeled probe having the sequance of SEQ ID NO: 1 or
SEQ D MNO: 3 or a fragment tharecf, preferably of at least 18 nuglsotides;
and isolating fulklength ¢DNA and genomic clones containing saic
polynuctentide sequence. Such hybridization technigues are well known o
the skilled artigan. FPreferred stringent hybridization conditions include
overnight incubation at 42°C in a solution comprising: 50% formarmide,
5xSSC (150mM NaCl. 15mM trisodium citrate). 50 mM sodium phosphate
(pHT7.6). 5x Denhardt's solution, 10 % dextran sulfate. and 20 microgram/ml
denatured, sheared salmon spemn DNA, fallowed by washing the filters in
0.1x SSC at about 852C. Thus the present invention alse includes isolated
polvnucientides, preferably with a nucleotide sequence of at least 100,
abtained by screening a library under stringent hybridizatian conditions with
atabeled probe having the sequence of SEQ 1D NO:1 or SEQ 1D NO: 3 or
a fragment thereof, prefersbly of at least 15 nudlectides.

The skilled artigan wiil appreciata that, in many cases, an isclated cDNA
sequenca will be incomplete. in that the regien coding for the poiypeptide
does not extend all the way through to  the §' terminus, This is a
comsequence of reverse transcriptase, an enzyme with inherently fow
"processivity” {a measure of the ability of the enzyme to remain attached
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o the femplate during the polymersation reaction), failing to complele a
DNA copy of the mRNMA template during first strand ¢DNA synthesis.

There are several mathods available and well known to those skilled in
the art to obtain full-kength ¢cONAs, or extend shori cONAs, for example
those based on the methed of Rapid Amplification of cDNA ends (RACE}
(see. for example, Frohman et al, Proc Nat Acad Sci USA 85, £5998-
o002, 1988). Recent medifizations of the technigue, exemplfied by the
Marathon (trade mark) technology (Clemtech Laborateries Inc) for
example, have significantly simplified the search for longer cDNAs. in the
Marathon f{trade mark) technology, cDMNAs have been prepared from
mRNA extracted from a chosen tissua and an 'adaptor’ sequence ligated
arto sach end  Mucleic acd amplification (PCR) is then carried out to
amplify the "missing" 5' end of the cDNA using & combinatior of gene
specific and adaptor specific oligonucleotide primers. The PCR reaction
is then repeated using ‘nested primers. that is, primers designed to
anneal within the amplified product (typically an adaptor specific primer
that anneals further 3' in the adaptor seguence and a gene specific
primer that anneals further 5' in the known gene sequence). The
products of this reaction ¢an then be analysed by DNA sequencing and a
full-lengih cDNA constructed either by joining the product directly to the
existing cONA to give 2 complets sequence. or carrying out 2 separate
fullHength PCR using the new sequence information for the design of the
5' primer.

Recombinant polypeptides of the present invention may be prepared by
processes well known in the art fram genetically engineered host cells
comprising expression systems.  Accordingly, in a further aspect. the
prasent invention relates to expression systems comprising a
polynuciactide or polynucleotides of the present invention. to host cells
which are genetically engineered with such expression sylems and to the
production of polypeptides of the invention by recombinant technigues.
Cellfres translation systems can also be emplayed to produce such
proteins using RMAs derived from the DNA constructs of the present
invention.

JP 2004-500829 A 2004.1.15
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Far recombinant preduction, host cells can be genetically enginesred to
incorporate expression systems or portions thereof for palynucleotides of
the present invention. Pelynuciectides may be intreduced into host cells by
methods described in many standard [sboratory manuals, such as Davis et
al., Basic Methods in Molecular Biology {1986) and Sambrook ef al (#id).
Preferred metheds of introducing polynueleotices into host cells include, for
instance, calcium phosphate transfection, DEAE-dextran mediated
transfection,  iransvection,  microinjection,  cationic  lipid-mediated
transfection, electroporation.  {ransduction, scrape loading, ballistic
mtroduction ar infection.

Representative examples of appropriate hosts include bacterial cells, such
as Slreptocacci, Staphwiococe!. E. coli, Streptomyces and Bacilius sublilis
cells; fungal cells, such as yeast cells and Aspargifius cells; insect cells
such as Dvosophifa S2 and Spodoptera Sf9 cells; animal cells such as
CHO, COB, Hela, 127, 3T3. BHK, HEK 293 and Bowes melanoma calls:
and plant cells.

A great variety of expression systems can he used, for instance,
chromosomal, episomal and virus-derived systems, e.g., vectars denved
from bacterial plasmids, from bactericphage, from transposans, from yeast
episames, from insertion elements, from yeast chromosomal elements,
from wiruses such as baculoviruses. papova viruses, such as SV40,
vaceinia viruses. adenoviruses, fowl pox viruses, pseudorabies viruses and
retroviruses, and vecters denved from combinations thereof, such as those
derved from plasmic and bactericphage genetic elements, such as
cosmids and phagemids. The expression systems may contain control
ragions that regulate &s well as engender expression.  Generally, any
system or vector thal is able to maintain. propagate or express a
polynuclectide to praduce a polypeptide in a hest may be used. The
appropriate polynucleotide seguence may be inserfed inte an expression
system by any of a variety of wel-known and routine techniques, such as,
for example, those set forth in Sambrook et &/, (ibid). Appropriale secration
signals may be incomporated into the desired polypeptide to allow secretion
of the translated protein info the lumen of the endoplasmic reticulum, the
periplasmic space ar the extracellular enviranment, These signals may be
endogenaus ta the polypeptide or they may be heterologous signals

JP 2004-500829 A 2004.1.15
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If a palypeptide of the present invention is to be expreseed for use in
screening assays, t is generaly preferec that the polypeptide be
nroduced at the surface of the cell. In this event, the cells may be
harvested prior fo use in the screening assay. If the polypeptide is
secreted into the medium, the medium can be recavered in order to
recover and purify the polypeptide.  If produced intraceiiutarly, the celis
must first be lysed before the polypeptide is recovered.

Polypeptides of the present invention can be recovered and purified from
recombinant cell cultures by well-known metheds including ammanium
sulfate or ethanol precipitation, acid extraction. anion or cation exchange
chromatography,  phosphocellulose chromatography,  hydrophobic
interaction chromatography, affinity chromatography, hydroxylapatite
chromatography and lectin chromatography.  Mast  preferably, high
performance liguid chromatography is employed for purification.  ‘Well
known techniques for refolding proteins may be employed to regenerate
active conforrmation when the polypeplide 12 denatured during intracelluiar
symihesis, isoiation and/or purification.

Folynuclectides of the present invention may be used as diagnostic
reagents, through detecting mutaticns in the associated gene. Detection of
a mutated form of the gene characteriged by the polyrucleotide of SEQ IR
NO: 1 or SEQ ID NO: 3 in the ¢OMNA or genomic sequence and which is
associated with a dysfunction will provide a diagnostic tool that can add te,
or define. a diagnosis of a disease, or suscepthbility to a disease. which
results from undar-expression, over-expression or altered spatial or
temparal expression of the gene. Individuals carrying mutations in the gene
may be detected at the BNA level by a variety of techniques well known in
the art

Nucleic acids for diagnosis may be obtained from a subject's cells, such as
from blood. urine, saliva, tissue biopsy or autopsy material. The genomic
DNA may be used directly for detection or it may be amplified enzymatically
hy using PCR, preferably RT-PCR, or other amplification techniques prior to
analysis. RNA or cDNA may also be used in similar fashion. Deletions and
insertions can be detected by a change in size of the amplified product in
comparison to the normal genotype.  Point mutations can be identified by
hybridizing amplified DNA to labeled New Upid Binding Protein 4
nuclestide sequences. Perfectly matched sequences can be distinguished
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from mismatched duplexes by RNase digestion or by differences in melting
temperatures.  ONA seguence difference may also be detected by
ajterations in the electrophoretic mability of DNA fragments in gels, with or
without denaturing agents. or by direct DNA seguencing {see, far instance,
Myers et al. Science (1885) 230:1242). Sequence changes at specific
locations may also be revealed by nuclease protection assays, such as
RNase and $1 protection or the chemical cleavage method (see Cotton &t
al., Proc Natl Acad Sci USA {1988) 83, 4297-4401).

An array of cligonuclectides probes comprising New Lipid Binding Protein
4 polynuelestide sequence or fragments therenf can be canstructed to
conduct efficisnt screening of &g, genetic mutations. Such arrays are
preferably high density arrays or grids.  Array technology methods are welt
known and have general applicabiiity and can be used to address a variety
of guestions in molecular genetfics including gene expression, genetic
linkage, and genetic variability, see, for example, M.Chee ef al.. Science,
274, 610-6132 {1996) and other references cited therain,

Detection of abnommally decreased or increased levels of polypaptide or
mRNA expression may also be used for diagnosing or determining
sugceptibility of a subjact to a disease of the invertion. Decreased or
increased expression can be measured at the RNA level using any of the
methods well known in the art for the quantitation of polynucisctides,
such as. far example. nucleic acid amplification, for instance PCR, RT-
PCR, RNase protection. Norhern bloiting and other hybridization
methods.  Assay lechmigues that can be used to determing levels of a
profein, such &s a polypeptide of the present invention. in & sample derived
from a host are well-known to those of skifl in the art, Such assay methods
inctlude radioimmunoassays, competitive-binding assays, Western Blol
analysis and ELISA assays.

Thus in another aspect, the present invention relates fo a diagonostic kit
COMPprisINgG:

(a) a polynucleotide of the present invention, preferably the nuclectide
sequence of SEQ 1D NO: 1 or SEQ |D NO: 3, or a fragment or an RNA
transcript thereof:

(b a nucleotide sequence compltementary to that of {a);

JP 2004-500829 A 2004.1.15
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(6} & polypeptide of the present invention, preferably the pelypeptids of
SEQ ID NG2 or 8EQ IR NO: 4 or a fragment thereof: or

(d} an antibody to a polypaptide of the prasent invention, preferably to the
polypeptide of SEQ ID NO:2 or SEQ D NO: 4.

[t will be appreciated thal in any such kit, {a). (b}, (c) or (d) may comprise
a substantial component.  Such a kit will be of use in diagnosing a
diszase or susceptibilily to a disease, particularly diseases of the
invention, amongst others.

The polynuclectide sequences of the present invention are valuable for
chromesome localisation studies. The sequence is specifically targeted to,
and can hybridize with, a pagicufar location on an individual human
chromosome.  The mapping of relevant sequences ta chromosomes
according to the present invention is an important first step in correlating
those sequences with gene associated disease. Once a sequence has
heen mapped to a precisa chromasomal fecation. the physical position of
the sequence on the chromosome can be comsiated with genelic map data
Such data are found in, for example, V. McKusick, Mendelian tnheritance in
Man {availabie on-line through Johns Hopkins University Welch Medical
Library).  The relationship between genes and diseases that have been
mapped to the same chromosomal region are then identified through
linkage analysis (co-inhertance of physically adjacent genes). Precise
human chromosomal localisations for & genomic seguence (gane
fragmenrit 2lc.) can ba determined using Radiation Hybrid {RH) Manping
(Walter, M. Spillett, D., Thomas, P., Weissenbach, J., and Goodfatlow, P.,
11594) A method for constructing radiation hyhrid maps of whaola
genomas, Nature Genetics 7, 72-28). A number of RH panels are
available from Research Genetics (Huntsvile, AL, USA) =g the
GeneBridge4 RH panel (Hum Mol Genet 1996 Mar5(3):338-46 A
radiation hybrid map of the human gencme. Gyapay G, Schmitt K,
Fizames C, lanes H, Vaga-Czarny N, Spillett D, Muselet D, Prud’Homme
JE Dk C, Avffray . Marissette J. Weissenbach J, Gaoodfellow PN, To
determine the chromosomal location of a gene using this panel, 93 PCRs
are performed using primers designed from the gene of intgrest on RH
DNAs. Each of these DNAs contains random human genamic fragments

JP 2004-500829 A 2004.1.15
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maintained in 2 hamster background (human / hamster hybrid cell lings).
These PCRs result in 93 scores indicating the presence or absence of
the PCR product of the gene of interest, These scores are compared
with scores created using PCR products from genomic sequences of
known location This  comparison  is  congducted at
http v genome.wimit edu!.  The gene of the present invention maps
to human chromosome 20.

The polynucleotde sequences of the present invention are also valuable
toals for tissue expression studies. Such studies allow the determination of
expression pattems of polynuclectides of the present invention which may
give an indication as e the expression patterns of the encoded
polypeptides in tissues, by detecting the mRNAs that encede them, The
techniques used are well known in tha art and include in situ hydridisation
techrigues to clones arrayed on a grid, such as cONA microarray
hybrdisation (Schena et &, Science, 270, 467470, 1995 and Shalon et &,
Genome Res, 6, 630-845, 19586) and nucleotide amplification techniques
such as PCR. A preferred method uses the TAQMAN (Trade mark)
technology available from Perkin Elmer. Results from these studies can
provide an indication of the normal functisn of the polypeptide in the
arganism.  In addition, comparative studies of the nomal expression
pattern af mRNAs with that of mRNAs encoded by an altemattve form of
the same gene {for example. one having an alteration in pelypsptide coding
petential or & regulatory mutation) can provide valuabie insights into the rale
of the polypeptides of the present invention, or that of inappropriate
expression thereof in disease. Such nappropriate exprassion may be of a
temporal. spatial or simply guantitative nature

The polypeptides of the present invention are exprassed in trachea, larynx,
larynx carcinoma, palate, pharynx, endometrium. olfactory epithelium.

A further aspect of the present invention relates to antibodies.  The
polypeptides of the invention or their fragments, or cells expressing them,
can be used as immuncgens 1 produce antibodies that are immunospesific
for polypeptides of the present invention. The term “immunospecific”
means that the antibodies have substantially greater affinity for the

JP 2004-500829 A 2004.1.15
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polypeptides of the invention than their affinity for other related polypeplides
in the prior art.

Antibodies generated against polypeplides of the present invention may be
obtained by administening the polypeptides or epitope-hearing fragments, or
cells to an animal, preferably a non-hurnan animal, using routine protocals.
For preparation of monocional antbedies, any technigue which provides
antibodies produced by confinuous cell Ine cultures can be used.
Examples include the hybridoma technique (Kohler, G. and Milstein, C.,
Nature {1875) 256:485-4G7), the trioma technigue, the human B-cell
hybriderna techrique (Kozbor et af, Immunciogy Today (1983) 4.72) and
the EBV-hybridoma technique {Cole et al, Monoclonal Antibadies and
Cancer Therapy, 77-96, Alan R. Liss, Inc., 1985).

Technigques for the production of single chain antibogies. such as those
described in 1J.S. Patent No. 4,946 778, can alsa be adapted to produce
single chain antibodies to polypeptides of this invention. Alsc, transgenic
mice, or other organisms. including ather mammals, may be used to
express humanized antbodies

The abeve-described antihodies may be employed to isolate ar to identify
clones expressing the polypeptide or to purify the polypeptides by affinity
chromatography. Antibodies against polypeptides of the present invention
may also be employed to treat diseases of the invention, amongst others.

Polypeplides and polynuclectides of the present invention may also
be used as vaccines.  Accordingly. in a further aspect, the present
invention relates to a mathag for inducing an immunclogical response in
a mammal that comprises moculating the mammal with a polypeptide of
the present invention, adequate to produce antibody andfor T cell
immune respaense, including, for example, cytokine-praducing T cells or
cytotoxic T cells, to protect said animal fram disease. whether that
disease is already established within the individual or not. An
immunological response in a mammal may also be induced by a method
comprises delivering a polypeptide of the present invention via a vector
directing expression of the polynucleotide and coding for the polypeptide
fim vivo in order to induce such an immunological response to produce
antibody to protect said animal from diseases of the invention. One way
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of administering the vector is by accelerating it inte the desired cells as a
coating on particles ar otherwise. Buch nucleic acid vector may comprise
DNA, RNA, a medified nucteic acid, or a DNAIRNA hybrid.  For use a
vaccing, a polypeptide or a nucleic acid vector will be normally provided
as a vaccine formulation {composition). The formulation may further
comprise a suitable carrier. Since a polypeptide may be broken down in
the stomach, it is preferably administered paremteratly (for instance,
subcutaneous, intramuscular, intravenous, or intradermal injection).
Formulations suitable for parenierat administration include agueous and
non-agusous sterile injection solutions that may contain anti-oxidants,
buffers, bacteriostats and solutes that render the formulation instanic with
the blood of the reciplent, and aqueous and non-aguecus sterile
suspensions that may include suspending agents or thickening agents.
The formulations may be presented in unit-dase ar multi-dose containgrs,
for example, sealed ampoules and vials ang may be stored in a freaze-
dried condition requiring only the addition of the sterile liguid carrier
immediately prior to use. The vaccine formulation may also include
adjuvant systems far enhancing the immunogenicity of the formufation,
such as oil-in waler systems and other systems known in the art. The
dosage will depend on the specific activity of the vaccine and can be
readily determined by routine expermentatian.

Polypeptides of the present invention have one or mare biclagica! functions
that are of relevance in one or more disease stales, in particular the
diseases of the invention hersinbefore mentioned. It is therefore useful to
1o identify compounds that stimulate or inhibit the function or level of the
polypeptida.  Accordingly, in a further aspect, the present invention
provides for a methed of screening compeunds to identify those that
stimutate or inhibit the functicn or level of the polypeptide. Such methods
identify agonists ar antagonists that may be employed for therapeutic and
prophylactic purposes for such diseases of the invention as herenbetare
mentioned. Compeounds may be identified from a variety of sources, for
example, cells, celi-free praparations, chemical libraries, collections of
chemical compounds, and natural product mixturgs.  Such agonists or
antagonists se-identified may be natural or madified substrates, ligands,
raceptors, enzymes. efc., as the case may be, of the polypeptide; a

PCT/EP01/0417¢
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structural or functional mimetic thereof (see Coligan ef al. Cusrent
Pretocols in Immunglogy 1(2):Chapter 5 (1891)) or a small molecule.

The screening method may simply measure the binding of a candidate
compound fo the polypeptide, or to cells or membranes bearing the
polypeptide, ar a fusion profein thereof, by means of a label directly or
ndirectly assosciated with the candidate compound. Alternatively, the
scrasning method may invelve measuring or detecting (qualitatively or
quantitatively) the competitive binding of a candidate compound to the
polypeptide against a labeled competitor (e.g. agenist or antagonist).
Further, these screening methods may test whether the candidate
compound results in a signal generated by activation ar inhibition of the
polypeptide, using detection systems approgriate 1o the cells bearing the
polypeptide inhibitors of activation are generaly assayed n the
presence of a known agonist and the effect on activation by tha agonist
by the presence of the candidate compound is observed. Further, the
screening methods may simply camprise the steps of mixing a candidate
compound with a solution caontaining a polypeptide of the present
invention, to form a mixdure, measuring a2 New Lipid Binding Protein 4
activity in the mixture, and comparing the New Lipid Binding Protein 4
activity of the mixtura to & contral mixtura which cordains no candidate
campound.

Palypeplides of the present invention may be employed in conventional
low capacity screening methods and aiso in high-throughput screening
(HTS} formats. Such HTS formats include not only the weil-astablished
use of 98- and, mere recently, 384-well micotiter plates but also emerging
methads such as the nanawell method described by Schullek et al, Apal
Biochem., 246, 20-29, (1997).

Fusion proteins, such as those made from F¢ portion and New Lipid
Binding Pratein 4 polypeptide, as herzinbefore described, can also be
used for high-throughput screening assays to identify antagenists for the
palypeptide of the present invention (see D. Benneft ef &, J Mal
Recognition, 8:52-58 (1895); and K Johanson ef al, J Biol Chem,
270¢16):9459-8471 {1995)).

PCT/EPHLD4170
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Screening technigues

The polynucleotides, polypeptides and antibodies to the polypeptide of the
present invention may also be used to configure screening methods for
detecting the effect of added compounds on the production of mRNA and
palypeptide in cells. For example, an ELISA assay may be constructed
for measuring secreted or cell associated levels of polypeptide using
monoclonal and polyclongl antibodies by stangard methods known in the
art. This can be used to discover agents that may inhibit or enhance the
production of polypeptide (also called antagonist or agonist. respectively)
fram suitably manipulated cells or tissues.

A polypeptide of the present invention may be used 1o identify membrane
bound or soluble receptors. if any, through standard receptor binding
technigues known in the art. These include, but are not limited to, ligand
binding and crosslinking assays in which the polypeptide is (zbeled with a
radioactive isotope (for instance, 12513, ehemically medified (for instance,
hiotinylated}, or fused to a peplide seguence suitable for detection or
purification, and incubated with a source of the receptor (cells, calt
membranes, cell supernatants. tissue extracts, bodily fluids). Other
methads include biophysical techniques such as surface plasmon
resonance and spectroscopy. These screening methods may also be
used to identlify agonists and antagonists of the polypeptide that compete
with the binding of the palypeptide to its receptars, if any,  Standard
methods for conducting such assays are well understood in the art

Examples of antagenists of polypeptides of the present invention include
antibodies or, in some cases. oligonucleotides or proteins that are closely
related to the ligands, substrates, receptors, enzymes, etc.. as the case
may be, of the poiypeplide, e.g., a fragment of the ligands, substrates,
receptors, enzymes, efe.; or a small moelecule that bing to the polypeptide of
tie present invention but do net elicit a response. so that the activity of the
polypeptide is prevented

Screening methods may alse invalve the use of transgenic technology
and New Lipid Binding Protein 4 gene. The art of constructing transgenic
animals is well established. For example, the New Lipid Binding Protein
4 gene may be infroduced through microinjection into the male

PCT/EPOIAAETR
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pronucleus of ferilized oocytes, retroviral iransfer into pre- or post-
implantation embryos, or injection of genelically modified, such as by
zlectroporation, embryanic stam celis into host bastooysts.  Particularly
useful transgenic animals are so-called "knock-in" animals in which an
animal gena is replaced by the human equivalent within the genorme of
that animal. Kneck-in transgenic animals are useful in the drug discovery
process, for target vafidation, where the compound is specific for the
numan targst. Other useful transgenic animais are so-called "knock-out”
animals in which the expression of the animal ortholog of a polypeptide of
the present invention and encoded by an endogenaus DNA sequence in
a cell is partialy or completely annutled.  The gene knock-out may be
targeted to specific cells or tissues, may ocour only in certain cells or
fissues as a conseguence of the limitations of the technology. ar may
occur in all, or substantially all, cells in the animat. Transgenic animai
technotogy alse offers a whole animal expression-cloning system in
which introduced genes are expressed lo give large amounts of
pelypentides of the present invention

Screening kits for use in the above described methods form a further
aspect of the present invention. Such screening kits comprise:

(2) a polypeptide of the present invention;

(b} a recombinant cell expressing a paolypeptide of the present ryantion;
(¢} acell membrane expressing a polypeptide of the present invention; or
(d) an antibody to a polypeptide of the prasent invention;

which polypeptide is preferably that of SEQ 1D NQ:Z or SEQ 1D NO: 4

It wilt be appreciated that in any such kit, (a), (b). (o) or (d) may camprise
a substantial component.

Glossary

The foliowing definitions are provided to facilitate ungerstanding of ceran
tarms used freguently hereinbefore.

JP 2004-500829 A 2004.1.15
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“Antbodies” as used herein includes polyclonal and  monoclonal
antibodies, chimeric, single <hain, and humanized antibodies, as well as
Fab fragments, including the products of an

Fab or other immuneglobulin expression library.

"Isolated" means altered by the hand of man” from its natural state, r.e.,
if it accurs in natwre, it has been changad or remaoved from is original
environment. or both. For example, a polynucleotide or a polypeptide
naturally present in & living organism is nat “isolated.” but the same
polynuclectide or polypeplide separaled from the coexisting materiais of
1ts natural state is “isolated”, as the term is employed herein. Moreaver.
a polynuclectide or polypeptide that is intreduced inte an organism by
transformation, genetic manipulation or by any other recombinant method
1s "isolated” even if it is still present in said arganism, which orgamsm
may be living or nen-living.

"Polynucleotide” generally refers to any polyribonuclectide (RNA)} or
polydeoxribonuciestide (DNA), whick may be urmodified or medified
RNA or DNA. “Polynucleotides” include, without limitation, single- and
double-stranded DNA, DNA that is a mixture of single- and double-
stranded regions, single- and double-stranded RNA. and RNA that is
mixture of single- and double-stranded regions, hybrid molecules
comprising DNA and RNA that may be single-siranded or. more typicaily,
double-stranded or & mixture of single- and double-stranded regions. In
addition, “polynuclectide” refers to triple-stranded regions comprising
RNA or DNA or both RNA and DNA. The term "polynucleotide” also
inctudes DNAs or RNAs containing one or mere madified bases and
DNAs or RNAs with backbones madified for stability or for other reasans.
"Madified” bases include, for example, trilated bases and unusyal bases
such as incsing. A variety of medifications may be mage to DNA and
RMA, thus, "potynucleotide” embraces chemically, enzymatically or
metabalically modified forms of polynuciectides as typleally foung in
nature, as well as the chemical forms of DNA and RNA characteristic of
viruses and cells.  “Polynucleotide” also embraces relatively short
polynucleatides, often referred to as cligonuclectides.

“Palypeplide” refers to any polypeplide comprising two or more amino
acids joined to each other by peptide bonds or modified peptlide bonds,
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ie., peplide isosteres. “Polypeptide” refers to boih short chains,
cemmoenly referred to as peptides. oligopeptides or oligomers, and to
lenger chains, generally referred to as proteins.  Palypeptides may
contain amina acids other than the 20 gene-encoded amino acids.
“Polypeptidss” include amino acid sequences modified either by natural
processes, such as post-translational processing, or by chemical
modification technigues that are well known in the art.  Such
modifications are well described in basic texts and in more detailed
menographs, as well as in a voluminous research literature.
Medifications may accur anywhere in a polypeptide, inciuding the peptide
backbone, the aming acid side-chains and the amino or carboxyl termini.
It will be appreciated that the same type of madification may bae present
to the same or varying degrees at several sites in a given polypeptide.
Also, a given pelypeptide may contain many types of modifications.
Pclypeptides may be hranched as a result of ubiquitination, and they may
e cyclic. with or withaut branching., Cyelic, branched and branched
cyclic polypeptides may result from post-transiation natural processes or
may be made by synthetic methods. Modifications include acetylation,
acylation, ADP-ribosylation, amidation, biatinytation, covalent attachment
of flavin, covalent altachment of a heme moisty, covalznt attachment of a
nuclagtide or nucleotide derivative, covalent attachment of a lipid ar iipid
derivative, covalent attachment of phosphotidylinositol, crass-linking,
cyclization. disulfide bond formation, demethylation. formation of covalent
crass-links, farmation of cystine, formation of nyroglutamate. farmylation,
gamma-carbaxylation, ghlycasylation. GM anchor formation,
hydroxylation.  iodinatian,  methylation, myristoylatton,  oxidation.
protealytic  processing, phasphorylation,  prenylation.  racemization,
selencylation, sulfation, transfer-RNA mediated addition of amino acids to
protging such as amginylation, and ubiquitnaton (see, for instance,
Proteins - Structure and Melecular Properties, 2nd Ed., T. E. Creighton,
W. H. Freerman and Company, New York, 1883; Wold, F., Puost-
transiaticnal Protein Medifications: Perspectives and Prospects, 1-12, in
Past-translational Covalent Modification of Proteins. 8. C. Jehnson. Ed..
Academic Press, New York, 1983 Seifter ef af, "Analysis for protem
maedifications and nenprotein cofactors”, Meth Enzymot, 182, 626-646.
1980. and Rattan ef a&lf. “"Protein Synthesis: Post-translational
Madifications and Aging”, Ann NY Acad Sci. 663, 48-62, 1992).

PCT/EPULAATTO
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"Fragmant” of a polypeptide seguence refers to a polypeptide sequence
that is sharter than the reference sequence but that retains essentially the
same biological function or activity as the reference polypeptide.
"Fragment" of a peolynucleotide sequence refers to a polynuclostide
sequence that is shortar than the reference sequence of SEQ 1D NO:1 or
SEQID NG 3,

"“Variant" refers to a polynucleotide or polypeptide that differs from a
raferance polynucleatide or polypeptide, but retains the essential
properties thereof. A typical variani of a pelynuclectide differs in
nucleatide sequence from the referance palynuclectide. Changes in the
nucizatide sequence of the varant may ar may not alter the amino acid
sequence of a polypeptide encoded by the reference polynuclectide.
Nucleotide changes may result in amino acid substitutions, additions.
deletions, fusions and truncations in the polypeptide encoded by the
reference sequence, as discussed below. A dypical varnant of a
polypeptide differs in amino acid sequence from the reference
polypeptide. Generally, alterations are imited so that the sequences of
the reference polypeptide and the variant are closely similar overail and,
in many regions, identicat. A variant and reference paiypeptice may differ
in amino acid sequence by ore or more substitutions, insertions,
deletions in any combination. A substituted or inserted amine acid
residue may or may not be one encaded by the genetic code.  Typical
conservative substitutions inciude Gly. Ala; Val. lle, Leu; Asp. Glu; Asn. Gln;
Ser, Thr, Lys, Arg; and Phe and Tyr. A variant of a polynucleotide or
polypeptide may be naturally occurring such as an allele, er it may be a
variant that is not known to cccur naturally.  Non-naturally occurnng
variants of polynuclectides and polypeptides may be made by
mutagenesis techniques ar by direct synthesis. Also included as variants
are polypeptides having one or more post-iranslational modificatians, for
instance glycosylation. phosphorylation, methyiation, ADP ribosylaiion
and the like. Embodiments include methylation of the N-terminal amino
acid phosphorylations of serines and threonines and modification of C-
terminal glycines.

"Allele” refers to one of two or mora alternative forms of a gene occuring
at a given logus in the genome.
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"Polymorphism” refers to a variation in nuclestide sequence (and
encoded polypeplide sequence, if relevant) at a given paosition In the
genome within a population.

"Stngle Nuclectide Pglymorphism” (SNP) refers o the occurence of
nucleofide variability at a single nucieotide pasition in the genome. within
a population. An SNP may cccur within a gene or within intergenic
regions of the genome. SNPs can be assayed using Aliele Specific
Amplification (ASA], For the process at least 3 primers are required. A
common primer is used in reverse complement to the polymorphism
being assayed. This cemmon primer can be between 50 and 1500 bps
fram the polymorphic base. The other two (or more) primers are identical
to each other except that the final 3' base wobbles to match ane of the
two (or more} alleles that make up the polymorphism.  Two {or more)
PCR reactions are then conducted on sample DNA. each using the
comman primer and one of the Allele Specific Primears.

"Spiice Variant” as used herain refers to cONA maolecules produced from
RNA melecuies initially transcribed from the same genomic DNA
sequence but which have undergone alternative RMNA  spiicing.
Alternative  RNA splicing occurs when a primary RNA  transcript
undergoes spitcing. generally for the removal of introns, which results in
the production of more than one mRNA molecule each of that may
encode different amino acid sequences. The term splice vanant also
refers to the proteins encoded by the above cDNA molecules,

“ldentity” reflocts a relationship between two or more polypeptide
sequences or two or more polynuclectide seguences, determined by
comparing the sequences. In general, identity refers to an exact
nucleatide to nucleotide or aming acid to aminc acid carrespandence of
the two polynucleotide or twe polypeptide sequences, respeclively, over
the length of the sequences being campared

"% Identity’ - For seguences where there is nof an  exact
correspondence, a "% identity”" may be determineg. In general, the two
sequences to be compared are aligned to give a maximum corralation
between the sequences. This may include inserting "gaps” in aither ona
or both sequences, to grhance the degres of alignment. A % identity
may be determined over the whole langth of each of the sequences being

JP 2004-500829 A 2004.1.15



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

WO 01779269

(47)

PCT/EPOL/G4170

|

r

w
t

compared (so-called global alignment), that is particularly suitable for
sequences of the same or very similar length. or over sharter, defined
lengths {sc-called local alignment), that is more suitabie for sequences of
unequal langth.

"Similarity” is a further. more sophisticated measure of the relationship
between two poiypeptide sequences. In general, "similarity” means a
comparison between the amine acids of two polypeptide chains, on a
residue by residue basis, laking intc account nat only exact
correspundances between a between pairs of residugs, ene from each of
the sequences being compared (as for identity) but also, where there is
not an exact correspondence, whether., on an evolutionary basis, cne
residue is a likely substitute for the other  This likelihcod has an
associated "score” from which the "% similarity” of the two sequences
can then be determined.

Methods for comparing the identity and similarity of two or more
sequences are well known in the art. Thus for instance, programs
avallable in the Wiscensin Sequence Analysis Package, version .1
(Deveraux J et al. Nucleic Acids Res. 12, 387-395, 1884, avallable from
Genetics Computer Group. Madison, Wisconsin, USA), for example the
programs BESTFIT and GAP, may be used to determine the % idenfity
betwaen twe polynuclectides and the % identity and the % similarity
between two polypeptide sequences BESTFIT uses the "ocal
homology” algorithm of Smith and Waterman (J Mol Bicl, 147,195-197,
1981, Advances in Applied Mathematics, 2, 482-489, 1881) and finds the
best single region of similarity between two sequences. BESTFIT is
more suited to companng two polynuclectide or two polypeptide
sequences that are dissimilar in length, the program assuming that the
shorter seguence represents a portion of tha longer. In comparisan, GAP
aligns two seguences, finding a "maximum similanty”. according to the
algerithm of Neddleman and Wunsch (J Mol Biol. 48, 443-453, 1970)
GAP is more suited to comparing sequences that are approximately the
same length and an alignment is expectad over the antire length
Preferably, the parameters "Gap Weight" and “Length Weight" used in
each program are 50 and 3. for polynucleotide sequences and 12 and 4
for polypeptide seguences, respectively.  Preferably, % identities and
similarities are determined when the twa sequences being compared are
aptimally aligned.
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Other programs for determining idenlity andior similarty between
seguencas are alse known in the art, for instance the BLAST family of
programs (Altschui 3 F et al, J Mol Biel, 215, 403410, 1990, Alischul S F
et al, Nucleic Acids Res., 25:389-3402, 1997, availabie from the Natienal
Center for Biotechnology 'nformation (NCBI), Bethesda, Maryfand, USA
and =zceessible through the home page of the NCBI at
www.ncbinim.nib.gov) and FASTA (Pearson W R, Methods in
Enzymology, 183, 63-99, 1890; Pearson W R and Lipman D J, Proc Nat
Acad Sci USA, 85, 2444-2448,1088, availabie as part of the Wisconsin
Sequence Analysis Package).

Preferaply, the BLOSUMSZ amino acid substitution matrix {Henikoff S
ang Henikaff J G, Proc, Nat. Acad Sci. USA, 83, 10915-1081¢, 1982} is
used in polypeptide sequence comparisons including where nucleatide
sequences are first translated intc amino acid sequences before
comparison,

Freferably, the program BESTFIT is used to determing the % identity of a
query polynucleotide or a polypeptide seguence with respect to a
raference polynucleafide or a polypeptide sequence, the query and the
reference sequence betng optimally aligned and the parametars of the
program set at the default value, as hereinbefore described.

“ldentity Index" is a measure of sequence relatedness which may be
used to compare a candidate sequence (polynucleotide or polypeptide)
and a reference sequence. Thus, for instance, a candidate
polynucleotide sequence having, for example, an ldentity Index of 085
compared o a reference polynucleotide sequence is identical to the
reference sequence except thal the candidate polynuclectide seguence
may inciude on average up to five differences per each 100 nucleotides
of the reference sequence. Such differences are selected from the group
consisting of at least one nucleotide deletion. substitutian, including
transition and transversion, or insertion. These differences may ocour at
the 5' or 3' terminal pasitions of the reference polynucleolide sequence o7
anywhere between these terminal positions. interspersed either
individually among the nucleotides in the reference sequence or in one of
maore contigusus groups within the reference sequence. In other wards,
to obtain a polynucleotide sequence having an ldentity Index of 0.85
compared to a reference polynucleatide sequence, an average of up o §
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in every 100 of the nucleotides of the in the reference sequence may be
deleted, substituted or insarted. or any combination thereof, as
hereinbefore described. The same applies mutatis mutandis for other
vatues of the Identity Index. for instanca 0,96, 0.97, 0.98 and 0.99.

Similarly, for a polypeptide, a candidate polypeptide sequence having, for
example, an identity Index of 0.95 compared to a reference polypeplide
sequence is identical to the reference sequence except that the
palypeptide sequence may include an average of up 1o five differences
per each 100 amino acids of the reference sequence. Such differences
are selected from the group consisting of at least one amino acig
deletion, substtution, including conservative and non-conservative
substitution, or insertion, These differences may occur at the amino- or
carboxy-terminal positions of the reference polypeptide seguence ar
anywhers between these terminal positions. interspersed either
individually among the amino acids in the reference sequence ar in one
or more contiguous groups within the reference sequence. In other
words, to obtain a polypeptide sequence having an Identity Index of 0.95
compared to a reference polypeptide seguence, an average of up to 5 in
every 100 of the amino acids in the reference sequance may be delefed,
substituted or inserted. or any combination thereof, as hereinbefore
described. The same applies mutafis mutandis for other values of the
Identity Index, for instance 0.96, G.97, 0.88 and 0.89.

The relationship between the number of nucleotide ar amino acid
differences and the ldentity Index may be expressed in the following
equation;

Ma€xa-(xa~ Il
N which:
ng is the number of nucleotide or amina acid differences,

x5 5 the total number of nucleolides or amino acids in 5CG 1D NO 1and
SEQ ID NO: 3or BEC 1D NT.2 and SEQ 10 NO: 4, respectively,

1is the Identity Index |

« is the symbol far tha mulliplication aperator, and
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in which any non-integer product of xg and | is rounded down to the
rearest integer prior to subtracting it from x4

“Homelog” is a generic term used in the art to indicate a poivnucieatide or
polypeptide sequence possessing a high degree of sequence relatedness
to a reference sequence.  Such relatedness may be quantified by
detarmining the degree of identity and/or similerity between the two
sequences as hereinbefore defined. Falling within this generic term are
the terms "orthalog”, and “paralog”. "Ortholog" refers to a polynucleotige
or polypeptide that 1s the functional equivalent of the polynuclectide or
polypeptide in another species. "Paralog” refers to a polynucleotideor
polypeplide that within the same species which is functionaily simiiar.

“Fusion protein® refers ta a protein encoded by two, unrelated, fused
genes or fragments thereof. Examples have been disclosed in US
5541087, 5726044, In the case of Fc-NLIBP4. employing an
immunogicbulin Fe regian as a part of 2 fusion protein is advaniageous
for perfarming the functional expression of Fo-NLIBP4 or fragments of
NLIBP4, to mprove pharmacckinetic properties of such a fusion protein
when used for therapy and io generate a dimeric NLIBP4. The Fe-
NLIBP4 ONA canstruct comprises in 5 to 3 direction, a secrefion
cassette. i.e. a signal sequence that triggers export from a mammalian
cell. DNA encoding an immunaglobulin Fe region fragment, as a fusion
partner, and a DNA encoding NLIBP4 or fragments therecf. [n some uses
it would be desirable to be able to alter the irdrinsic functional properties
{complement binding, Fc-Receptor binding) by mutating the functianal Fo
sides while leaving the rest of the fusion protein untouched or delete the
Fc part completely after expressicn.

All publications and references, including but not limited to patents and
patent applications. cited in this specification are herein incorparated by
referance in their entirety as if each individual publication or reference
weare specifically and individually indicated to be incorporated by
reference herein as being fully set forth. Any patent application to which
this application claims priority is also incarporated by reference herein in
fts entrety in the manner descrbed above for publications and

references.
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Claims
1. An polypeptide selected from one of the groups consisting of:

{a} a polypeptide encoded by a polyhucleotide comprising the sequence of SEQ
1D NO: 1 or SEQ D NO: 3;

(b} a polypeptide comprising a polypeptide sequence having at least 95% identity
te the polypeptide sequence of SEQ ID NQ: 2; or SEQ !B NO: 4

(c) a polypeptide having at least 95% identity to the polypeptide seguence of
SEQID NC 2 or SEQ 1D NO: 4; and

{d) the palypeptide sequence of SEQ 1D NO: 2 or SEQ 1D NO: 4 and

(e} fragments and varants of such polypeptides in {(a) to {d)

2. The polypeptide as claimed in claim 1 comprising the palypeplide sequence
of SEQID NG 2 or SEQIDNO- 4

3. The polypeptide as claimed in claim 1 which is the polypeptide sequence of
SEQ IDNO: 2 or SEQ 1D NG 4.

4. A polynucieotide selected from one of the groups consisting of:

(7) a polynucleatde comprising a polynucleotide sequence having at least 85%
identity to the polynucieotide sequence of SEQ 1D NG: 1 or SEQ 1D NO: 3;

(b} a palynucleotide having at least 85% identity to the polynuciactide of SEQ 1D
NG: 1 or SEQ 1D NO: 3,

(5} 2 polynuclectide comprising & polynucledtide sequence encoding & polypeptice
sequence Naving at lzast 95% identty to the polypeptide sequence of SEQ 1D NO:
2or SEQ ID NG 4
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(d) a polynucleotide having a polynucleatids sequence encoding a palypeptide
sequence having at least 85% identity to the polypeptide sequence of SEQ ID NQ:
2 or SEQ D NO: 4;

(e} a polynuclectide with a nucleotide sequence of at least 100 nuclsotides
obtained by screening a lisrary under stringent hybridzation conditions with a
labeled probe having the sequence of SEQ ID NO: 1 or SEGQ tD NG: 3 or a
fragment therecf having at least 15 nucleotides;

N a polynucleotide which is the RNA equivalent of a polynucleotide of {a) to (e}
or & polynuclectide sequence complementary 10 said palynucleotide

and polynuclectides that are vanants and fragments of the above mentioned
polynuciectidas or that are complementary to above mentioned polynucleotides
aver the entire length thareof.

5. A poiynuclectide as claimed in claim 4 selected from the group consisting of.

{a) a polynucleotide comprising the polynucleatide of SEQ 1D NQO: 1 or SEQ D
NO: 3,

(b} the isotate polynucleotide of SEQ I NC: 1 or SEQ 1D NO: 3:

(¢} 2 polynuclectide comprising a polynuckeolide sequence encoding the
polypeptide of SEG 15 NO: 2 or SEQ T3 NO: 4; and

{dy a polynuclectide encoding the polypeptida of SEG 1D N 2 or SEQ 113 NO: 4.

8. An expression systern camprising a polynucleofide capable of producing a
polypeptide of ciaim 1 when said expression vectar is present in a compatible hast
cell,

7. A recombinant host cell comprising the expression vector of claim & cr a
membrane thereof expressing the polypeptide of claim 1.

JP
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8. A process for preducing a polypeptide of claim 1 comprising the step of
culturing a host cell as defined in claim 7 under conditions sufficient for the
praduction of said polypeptide and recovering the polypeptide from the culture
madium

9. A fusion protain consisting of the Immunoglobulin Fo-region and any one
polypeptide of claim 1.

10. An antibody immunosperific for the polypeptide of any one of claims 1to 3.

11, A methed for screening to identify campounds that stimulate or inhibit the
function ar level of the palypeptide of ciaim 1 comprising a method selected from
the grodp consisting of:

ta) measuring or, detecting, quantitatively or quailtatively, the binding of a
cangidate compound to the palypeptide {or to the cells or membranes expressing
the polypeptide) or a fusion protein thersof by means of a label directly or
indirectly associated with the candidate compound;

{b) measuring the competition of binding of a candidate compound to the
nolypeptide (ar to the cells or membranes expressing the polypeptide) or a fusion
protein thareof in the presence of a labeled competitior;

{(G) festing whether the candidate compound results in a signal generated by
activation or inhibition of the polypeptide. using detection systems appropriate to
the cells or call membranes expressing the polypeptide:

{d) mixing a candidate compound with a sotution cantaining a polypsptide of
claim 1, to form a mixture, measuring activity of the polypeptide in the mixture,
and comparing the activity of the mixture to a control mixture which contains no
cangidate compaound: or

{e) delecting the effect of a candidate compound on the production of mRNA
enceding said polypeptide or said polypeptide in cells, using for nstance. an
ELISA assay, and

{fy provucing said compoung according to biotechnological or chemical standard
tachniques.
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