JP 2004-500863 A 2004.1.15

(19) BFREREHFT (JP) N NE. - N ()] ()L ELARES
$357%2004-500863
(P2004-500863A)
) AEE  FRIGE1H158 (2004.1.15)
(51) Int.CL." Fl F—va—F (B%)
C12N 15/09 Cl12N 15/00 ZNAA 4B0O24
AQ1K 87/027 AQ1K 67/027 4B0O6 3
A6 1K 35/12 AG1K 35/12 4B0O64
AG 1K 35/64 AG1K 35/64 4B0O65
A6 1K 35/74 AB81K 35/74 A 4C084
FEMK KWK TREEZMK A (222 B BEECHS

Q1) HEES $EE2002-501961 (P2002-501961)
(86) (22) HEE SERL13E6H6H (2001.6.6)

B5) BIFRSCIRIEA PERI44E12A6H (2002, 12.6)
(86) HEEHEESE S PCT/US2001/018257

87 HEEAMES  W02001/094413

87 BRLHME SERE134E12H 138 (2001.12.13)
31) BEEEIRES 60/209,811

(32) E5EH SR 126 A6 H (2000.6.6)
33) BEREEEE  XRE (S

Bl) BEEETRES 60/272,107

(32) ®%H SERE134E2H 286 (2001. 2. 28)
33) BEREEEE  XRE (S

81) #55EE EP (AT, BE, CH, CY, DE, DK, ES, FI ,FR,
GB,GR, LE, LT, LU, MC, NL, PT, SE, TR) , AU, CA, 1L, JP, NX

FRTE LT 03 EEEE

(71) WEEA 391015708

TFNA =T P—Z AZAT H¥

==

BRISTOL-MYERS SQUIB

B COMPANY

TANVAERE ~a—3a—2M 101

54 Zna—3—% )—F TRoa—
345

100062144

#ELT FIL OB

100086405

#EL @E B

100068526

#E+ HF HE

(74) R A
(74) fREA

(74) R A

B R ICRE <

(54) [FREADEF] REBMAMCEALB 7HERBRELOR Y ATFF

GnHOoooo
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00oooooo

I

ameem

PMLCL + OAM& 1 Tennmocin
PLLCL - Mhid « Toggur

Ka) + P+ Tonom et

Ram + PMA -+ o

%
o
2
=1

PR LCL
PLLCL

Rap
R,




e R e [ [ A [

OO0 ooooooQgooao
OO0 oooooogoQgooao

Oo0oooooooo0ooDoDoooo0 oo oooogogogoao
Oo0oooooooooDooooooooDoDooogogooao

O Oooo

Ooo0oooooogoQgodg

Oo0oooooogogog

O Oooo
O 0Oooo
O 0ooo
O 0Oooo

OOo0oooooooooDoooogogogooooao
OO0 oDooooogoooDoDoogoggooooao
Oo0oooooooooooooooooooao

O OooOooo

|
[

OOooooooogogg
OOooooogd

O Oood

O
O

O
O

O 0ooo

O 0o oOoo

[ |

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

O0Ooo0oo0ooao

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

O
O
O
O
OJ
O
O

O

O 0Oooo

OOoo0oooo

OOoo0oooo

O0Oo0oooao

|

OoOoo0oo0odao

|

O0Ooo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

O0Ooo0oooao

O 0Oo0oooao

|

OoOoo0oo0odgano

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

(2)

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

JP 2004-500863 A 2004.

.15

10

20

30

40

50



e R e [ [ A [

Oo0oooooooooDoooo0oooDoDoooooooooogdg
OoOo0oooooooooDoooooooDoDoooooooooogdg
O0oooooooooDooo4ggoooDoDooo4ooooooogdg
OO0 o0oooougog4doooDoooddUoooooDoooUooUoooooogd
Oo0oooooooDooooooooDooooooooooogodg
Oo0ooooooo0 oo oooo0o o oDoDooo o ooDoooogodg

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

Oo0oDooooo o0 oo ooogogogogoooo
OO0 ooODoooo0ooDooogogogoooo
OO0 ooDooo4o0ooDooogogoooo
OO0 0o oODooogQggooDoooggogoooao
Oooooooooooooooogogogoooo
Oooooooo o0 oo oooogoooooo

O
O
O
O
O
O

O

)

O
O

JP 2004-500863 A 2004.1.15

goooano

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

OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao

Oooooooogod O Ooogo

O

O
O
O
OJ
O
O

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

O Oooo

O
O

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

|

O

O
O
O
OJ
O
O
O
O
O

JP 2004-500863 A 2004.1.15

O 0Oooo
O 0Oooo

O
O

gbooobooboobooboobooobooobooboobad

goooboobooboao

O

ooooooooobobooobooooooao

oooooooooooogoao

O

ooooooooao

gboobooooboaooobod

oooooao

gbooobooboobooboobooobooobooboobad
oooooobooOoooooooooobooboooooao

0
O

O Oooo
O Oooo
O 0O ogo
O O0ooo
O Oooo
O Oooo
[ i R |

O
O

goooaooad

O

O

O
O
O
O

O
O

O

O

O

od

O O
O O

O
O

gooobooboobooboobobooo

oooooooooaon
oooooooooaon

oooooooooaon
oooooooooaon

O
oooooooooaon

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 [ |

Oo0ooooogggooDooodoooooogogogaog
OoooooooooooooooooooooQgogogoao
Ooo0ooooooo o0 oo oooo0 oo ooooQgogoo

Oo0o0oooo4dUoooDoDooUo4dooDooogogogogoooao
Ooooooooooooooooooooogoooao
Oooooooooooooo0ooooooooooao

OoOoo0oooaoo
OoOoo0oooao

O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo

O 0OooQgoooo
O Ooogooo
O Ooogogooao
OO oQgogoao
O 0Ooo0oo0ooao
O 0Ooo0goooo
O 0Ooo0oooao
O OooQgooo
O Ooogogooao
O O0OoQgogoao
O 0Ooo0gooOooao
O 0Ooogoooo

O
O
O
O
O
(]
O
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 Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo

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

JP 2004-500863 A 2004.1.15

oooogao
ooogogao

goooaoand
oooooao
g ooboao
ugoodaoand
oooogao

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

gagaod

goooboooag
gbooogboaood
oooooooao
gboooooooad
ooooooooao

ooooooooao
ooooooooao

gboooooooad

10

20

30

40

50



e R e [ [ A [

Oooo0ogoood
OoooO0o0oooonod

Oooooooo0ooooooooooooogdg

Ooooooooooooooogoooooogdg

OOoDooooo4oooooooogoooooogdg
O 0ooo

Oooooooooogooodg

OooooooQgodg

O OO0O0Oo0oo0oooao

Oooo0oooQgdg

O
O
O

OoooooQgdg
OooooogoQgdg
Oooooogogdg

|
O

|

Oooooogoood

Oooo0oooOodg

(6)

O
O
O
O
OJ
O
O
O
O

OooooooQgdg
OoooooQgdg
OooooogoQgdg
Oooooogogdg
OO0 oooogoogdg
OooooooOodg
OoooooQgdg
OoooooQgdg
OooooogogoQgdg

Oooooogogdg
OooOoo0ooooOodg
Oooo0oooOodg
OooooooQgdg

JP 2004-500863 A 2004.1.15

ooooooobOooooogao

OooooogooQgdg
Oooooogogogdg
Oooooogogdg
I [ |
OooooooQgodg
OooooooQgdg
Oooooogoogdg
Oooooogogdg
Oooooogogdg
OooOoo0ooooOodg
OooooooQgodg
OooooooQgdg
OooooooQgdg
Oooooogoogdg
Oooooogogdg

gooobooboboobooboooboobobooobooboboooboboDbDao

O
O
O

O0Ooo0Oo0oood

OO0 o0DooDoooo oo oDoooogoQgoooo
OO0 ooDoooooooDoooogogoooo
OO0 0o oDooogooooDooooggogoooao
OO0 0o oDooogg oo oDoDooogoggogogooao

O
g
u
O
g
O
g

goooboobO ocobooooboobooobooob OO oobooao g
oooooooob ooob 0000 oooooooboobooboboooogo b O
goog oobooogoboobobodo bobobo oooboob boboo oob o
ugoooboobobono oo ooboob b0 ocobooboobooofo ooaao
oooooob oooooboobooooo0o4o4o0 ooooobob o0 oooooao

O
O

O 0Oooo

O

ubobooboouobobobobooboobobooboobooboboobooboodad

oooooobooooooooooobobooooOooooobDboooo

oon

ao
oad
g o
uo
oad

u
O
g
U
0
oon

O

O
O
0
4
O
O

O

O 0Ooo0ooao

oboooboonboao

uobooobooboobooboado
oooooooboooooogao
oooobooboob og o
U gobooobooobdobo boad
o OO0 OoobOooooogao
oo boboooo oo boobao

oooooooooooo O

gooobooboobooogb O
oo obobooooboohb

ooooboobooboobao

O
O
0
oooooooboooooogao
O
O

uboobooboobooboad

oooooooboooooogao

ugoad

gooad
gooao
gooao
u oo

ooooooooobooooooooooao
ooooooooooo oo ooooao

gboooboobooboooad
ooooooOoooogogao
goooboob oo oo
ugboooboo ooobad

O OoOooo0oooo ooao
goooboobo oo oo
ooooob0 oo ocoooooooao
goooob b0 oooboobooboo
gbooboobooooobaodd
oooooooboOooooogao
gboooboobooboobonb
gbooboooooboooboaoado
oooooooboOooooogano

b 00 oobogobooboao

oo 0o a

g 0O O

ooo oooboo oboo ooobooobooobooboo boobob oo ooao

10

20

30

40

50



Ooooooooooooao
OO0 oooooogogooo

ooooooobooo ooooboo oooboobOo ooobO 0OoO0b0 ooooooobao
oo 0o oooobooobooboo Oob0 bobooooboob boboao
oooooobob 00 oooooob oo ooooooao
g oobooobooboboob bobobooboobo oo o
oo oobdo oooobooboob b0 ocooboobaoao
oooooob0 oooooboboboooogo ooo bo oo
o0 0o0oob boboboobooboooobooboboboao
uboboooboouoboobooooobooboad
o 00 ooooooo 00 oooooao
goooooobo oo ooooboo oo
oooog oooo oo
b boooboooogobod
oobooobo oo ooobogho

g
u
O
a
O
g

oooooooao
g ooboboooboaob
goooooao 0O
oooooooao
ogoo oO0od

Ooo0oo0oogao
Oo0oo0ogao

ood ocooogao

ooog obooaob
g oooobooao b
ooagogao
gooogbad
oooooooooao
ooooboooboaob
goooobooboaoanb
oooooo oo 0O
ooog ob booob
goodg oo
oooooooooao
ooooobooo oo
oooooooooao
ooooboooboaob
goooobooboaoanb
ooogoogao

googao

gooad

ooooooobbooooogooo oo
ooooooooooboboog oo
ooooooooao

a
O
O
a
O
a
u
O

OoooooogoQgdg

Oooooooodg
Ooooooood

ooooooao
gooob bOOo
U ooboodgobad

oooooao
gooogooaon
gooaoan
ooooogao
oo oo o
g goboobooooboobob OO0 ooboboobooobo 0o4g oo
oo booo0oo0 ODboOooOoOoo0o ODOoOOO0O OO0 ODDbOOOOOOO
ooodo ob booboooboobooobobooboobo ocoobaoao
O 00 ooooobooo Oob0 ooooooboooooooooao

gooooboogoboooboobobogobooboobooobooboban
gooboooooboobobooboob ocoboboooobaoaao
oooooooobooboooooooooobboooooooooobooObond

) JP 2004-500863 A 2004.1.15

OO0o0o0ooooo

ugboobooouoboobooadnb
uooooo oooo oooao

gboooboooooboobad

o0 oooooooooooboobo bobooao
gooog Ooboob bboo oooobooboonob
ooooboo oboobdo oooobo booao
o0 ooooo4oo0 oo obooooooooao
o0 000 oboboobooboooogob O
uoboodogb Obooboo oobd oobooobooaob
oooooooobooooooooooboboDboooo
goboboboooboooboooboogoboobobobonb
gobooooobooboooooboooo oo o
oo Ooooo Ooooo booooooooao
oooooboobobooob bboooboo obooaob

gooooboooboboogoboobobogo oo bobooboobo Oob bo

gooboooouobd oobooboobooboob 0o obobooobooboo ao

oo boooboao
gbooooaoan
oooooooao
ogb bDoooag
ugb oOo4dg aooad
oo oo ooao
ooooobooooobooobooboobooboobooboobooboboobooboaodn

O
g
a
O
g
u
O
a

O
g
u
O
g
u
O

O

OoOoo0oOogaDo

OooOoo0ooood

O
g
a
O
g
u
O

O0Oo0Oo0ooao

OoOoo0oooao

goooooboooooo oo oobooOoao
oo oooboob boobo oobo booaob

oo ooooo oo oboboooooooooobooo o
b0 obobooboobooboogobooboooboogobo
gbooboboobooboobooobooboooboooagadnb
oooooooooocooooooooooooo oo
gobogo 0ob oobooobooboobobo oo ooao
ubooboooboodg obobooboboobooboooodg oo
uoooooob oooob ooooboo ooob ooao

ooooooooooboooooooooooobooboooooooao

uoboooboooboboboobooboobooobooboobooobooboobdad
oooooooob ooobobb 00 ooooobbooooooooo oo
gooob boob 040 obobooboooboobo obooobobo oo
ugooooodg oo ocoboob oo obooooobooboooboo aao

oooooooooboo oboboboooo40 OO0 bbobooooooooobo o
gbobooobooobooboobooboo 0o ocooboooboooboooboooboooab

10

20

30

40

50



e R e [ [ A [

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

OoooOoooOoooOoooOoooooooooooooooooooooooogoogoo
R e [ e e I [y

Ooo0ooooooooooooo0oooDooooooooooogooga-g

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

O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao
OO0Oo0oooao

ooogagd
oooao
oooao
oo O
oooao
oooaod

O
O
O
O
O
O

oooogoao
ooooogao

O 0000

gooogooan
gooaoan
ooog 0O

gooobobobooboobao

oooooo 0o oogogao
U 0000 ODoooogao

ugoad
oooooao
goooao

O0Ooo0Oo0oood
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo

Ooooooog
O oo oooog

OoooooooooDooooooooooo-g

Ooooooogoooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogogooooao

[ |
[ |
O d

Ooooooogod

O Oo0oooooog

O
OJ
O
O
O
O
O

O
O
O
O
O
O
O

O
g
O
O
0
4
O

Oooo0ogoooogo

(8) JP 2004-500863 A 2004.1.15

ooooooobobooooooooobDboooboo
oooooooobDbD oo ooooobo 0o
oo oooooooooooboobooboboo oboao

uoboooboobooboooboooboobooooad

O
O
O
goooobodgb bDoboobooboo obooao
O
O

ooooooooooooogogo ooooooao
o0 ooobooboooboobooboooogogb O
uooboooboobd ob bboobooooobado

oooooooao

ooooooooboooooooooao
oooooooooboobooooooao

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

Ooooooooo

Ooooooooogoogogoao

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

Ooooooooog

O0Ooo0oooao

Ooooooog

O0Ooo0oooo

O oo oooog

O0Ooo0oooao

O O0ooooog

O 0Oo0oooao

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

O
O
O
O
O

O 0O0ogooooog
O

OO0 ooooog
Ooooooooo
Ooooooog
Ooooooog
OOoooooog
O Oo0ogooooog
OoOooOoooooo
Oooooooo
Ooooooog
Ooooooog
OoOoooooog

O 0Oo0Oo0ooog
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
OOoo0oooao
O 0Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0OoOooogoaog
O

O Oooo
O O
O O
O O
O O

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

OooOoo0ooogod
Oo0oo0ooogod
Ooo0ooogod
OoOoo0oooogod
OoOoo0oooogod
O 0Oo0ooOoo
O 0Ooo0ooao
O Ooooo
O oOoooo

O
O
O
O
O

oooooano
ooooao

O 0Ooooo
O 0OoOooog

O 0Ooooo
O 0OoOooog

O
O
O
O
O
O

10

20

30

40

50



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

OoooooooggogooQg
OO0 ooooooggogog
OO0 oooDoooggogog
Oooooooooogoogoo

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

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg

OOooooooooooooo4o0oooooogogogoao
Oo0oooooooQodg

OOo0oooooo0oooooo4ogooooooogogoao
OO0 o0ooDooo4ddoooooUog4dooooogogogao
Oooooooooooooooooooooogoogooao

O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo

ooooooao

Ooooooogogooooaog
OO0 ooDoogog4ogooooaog
OO0 o0ooDoog4ogooooaog
Ooooooooooooao
OoooooooOoooooano
Ooooooooooooog
OoDooooo4ogooooaog
OoDooDoogog4ogooooaog

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

O
O
O
O

Ooooooooooooooooogoo
OooooooooooooooooOooOooan

Ooooooooooooaono
OoDooooooooooaog
OoDooooogoooooog
OO0 oDoDoogogogooooaog
OO0 OoDoDooogog4gogooooaog
Oo0oooooooooooao
Ooooooooooooao
Ooooooooooooaog

O
O
O
O
O
O
O
O
O
O

O

O O0ooo

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

O Oooo

O Oooo

ooag
oooooooboooooogoooao

O Ooogo

0
O
O
0
u

O

O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOooo
O O0Ooo0ooo

9 JP 2004-500863 A 2004.1.15

ooooooobooooan
gooooboobooband
oooooooooao
goooobooboban
gooobooboaoband
ooooooobooooano

O O0ooo
O Oooo
O Oooo
O Ooogo
O 0Oooo
O O0ooo
O O0ooo
O Oooo
O Oooo
OO0 oDooDoooggoooooao

g
g
O
g
u

gboooodaoad

OooooooogQgoooao
OoooooogoQogooao
OoooooogQgoooao
OoooooogQgogooao
OO0 oDoDooogoggogoao

gooao
goodaao
ooagogao
gooooand

oooooooooboooooooooao
goboobooboobooboobobooo
gbooobooboobooboobooooad
goooooooooooooooooooao

OoooooooooooOodg

O
a
O
g
a
O
a
u
O
a

OooooooogoQgg
Oooooooggg
OoooooooOoadg
Oooooooogoodg
OooooooogoQgg
OooooooogoQgg
OoooooogoQgg
Oooooooggdg
OoooooooQgodg
OooooooogoQodg
OO0 oooooogoogodg
Oo0oooooogoogdg

O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Ooogoao

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

10

20

30

40

50



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

N [ e I Iy o
I e e A Iy o

O
O

O

[ e A R [ |

O

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

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

Ooooooooooooao
Oo0ooooooOoooooao
Oo0oooooogoogogoooao
OO0 ooooogogooooao
OO0 Oooooogogogoooao
OOo0ooooocoooOooooao
Ooooooooooooao
Oo0ooooooooooao
Oooooooogoooooao
OO0 ooooogogogoooao
OO0 oo ooogogogoooao
OOo0ooooooooOooooao
Oo0ooooooOoooooao
Oo0ooooooooooao
Oo0oooooogogogooooao
OO0 ooooogogogoooao

OoooooooogogoQgoog
OoooooooogoQgdg
OooooooogoQgog
OOooooooogogg
OO0 ooooogogg
OoOoooooooOodg

O
O

|

oo ooooooQgodg
oo ooooogooQgodg
OO0 ooooogoQgdg
OO0 ooooogoogdg
OO0 oooooogdg
OoooooooOodg
OooooooooQgodg

|

(10) JP 2004-500863 A 2004.1.15

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

10

OoooooogoQgoao
OooooogogQgoao
Ooooooggogoao
OO0 ooooggogao

20

Oooooooooogogooo
oo oooooogogoo
oo oooooogogoo
OO0 oooooogogogoo
OO0 o ooooogogoo
OO0 ooooooogogogo
Ooooooooogogooo
oo ooooooogogogoo
oo oooooogogogoo
OO0 oooooogogogoo
OO0 o ooooogogoo
OO0 ooooDooogogogo
Oooooooooogoogooo
oo ooooooogogoo
oo oooooogogoo
OO0 o0 ooooogogogoo
OO0 oooooogogoo
OO0 o0ooDooogogogo

30

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

ooooooboooobooooooooooao
gooobooboboogoboobobooboogonb
40

goooboobooboboobooobooobooaodnb

ooooooooboOoocoooooooooao
ooooooooobooboboouoooooooao

goooboobooboboobooobooobooaodnb 50



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

OoooooogoQgg
Ooooooogogg
OO0 ooooogogdg

(11) JP 2004-500863 A 2004.1.

O O

O OoOooo

Ooooocoooooooogdg
Oooooooooooogdg
Oooooooooooogdg
OO0 O0OoDoogogooooogd
Ooooocoooooooogodg
Ooooocoooooooogdg
Oooooooooooogdg
OO0 oDoDooogooooogdg
OO0 oo ooogogogoooao
OOo0ooooooooOooooao
Oo0ooooooOoooooao
Oo0ooooooooooao
Oo0oooooogogogooooao
OO0 ooooogogogoooao
OOo0ooooooooOooOoobooao
OOo0oooooooooooao
OoooooooOoooooao
Oo0ooooooOoooooao
Oo0oooooogogogoooao
OO0 ooooogogogoooaog
OOo0ooooooooOooooao
OOooooocooogogoooao
OoooooooOoogoooao
Oo0ooooooooooao

OoooooogogQgooao

Oooooogogdg

O
O

Oo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0o0Oo0oooogod
OO0Oo0oooogod
OoOoo0oo0oood
OOoo0oood
Ooo0ooood
OOoo0ooood
O0O0Oo0oooogod
OO0 oO0Oooogod
OoOoo0oood
Oo0oo0oood
OOoo0ooood
OOoo0ooood
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooo
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao

OoooooooooooooooooDoDooooooDooooooooooogod
OooooooQooooao
Oooooooogooooao
OoooooogoQgogoooao
OO0 o0DoDooogoQgogoooao
Ooo0oooooOooOooOooao
OoooooooQooooao
OoooooooQgoooao
OoooooogooQogoooao
OOoDooooogoQgogoooao
OO0 o0DoDooogo4Qgogoooao
Ooo0oooooOooOooOooao
OoooooooQooooao
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

OOo0oooooo0oooooo oo ooooo oo oooDoDoooo oo oDoDoo4gogooooao
OoooooooQogoooao

e A e e e e o e e s e O e Y [ =
[ ) ) )y R I A

OO0 o ooooogogoo
OO0 ooooDooogogogo
Oooooooooogoogooo
oo ooooooogogoo
oo oooooogogoo

O

O

0

[
(S)]

OoooooogogQgoao

OO0 oooooogogoo
OO0 o0ooDooogogogo

O O

goooan

ugoodaoand

oooooooao

gboooooooad
oooooooao

gboooboooag

gbooobooood

oooooooooobooooooooooao
gooooboooboboogobooboboogoboobooboooboobodnnb
uoboooboooboboboobooboobooobooboobooobooboobdad
ooooooooobooooooooooboboboooooooooobODbOOo0ond
gooboooboooboboboobooboboogobooboboobooboobonn
ubobooboouobobobobooboobobooboobooboboobooboodad

gooooooobooobooooooooobooboooooooooboooboooOogoao

ooooboobad

g
O
g
g
O
g
u
O
g

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

10

20

30

40

50



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

Oo0oooooooooooo4o0 oo oooo4ooooDooogogog
Oo0oooooo0oUoooDooo4o0 oo oDoooooooDooogogog
e s e e e e e O s sy [ |
Ooo0ooooooooooooo0oooDooooooooooogooga-g

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood

Oooooooo0oooooogogoooao
OOo0ooDoooooooooogogogoooao
OO0 O0DoDooooUoooDoooggoooao
Ooooooooooooooogogoooao

Ooo0ooooQodg

O
O
O
O
O
O

O
O
O
O
OJ
O

O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O Oo0ogooao
O O0Oo0oo0ooao

OoooooooooDoooooooooao
OoooooooooDoooooooooao
Oooooooo0oooDoooogogooooao
Oo0oooooog4ooooDoooogooooao
Oo0o0DoooggUoDooDoDooo4Qgooooao
Oooooooooooooooooooao
OoooooooooDooooogooooao
OoooooooDooDoooogogooooao
OoooooooooDoooogooooao

O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo

Ooooooogdg

Ooooooogdg

OOooooogdg

Oooo0oogoood

OOoo0oooOod

(12)

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

Ooo0oooQgodg
Ooooooogdg
Ooooooogdg
OOooooogdg
OO0 ooooogd
OOoo0oooOod
Ooo0ooooQgodg
Oooooogdg
Ooooooogdg

OO0 0o oDoooggogogooooao
OO0 U oo0oooo0gooogao
oo o0oooooooooooo
oo o0 oooooogooooooo
oo o0DooDoooogogoooooo
OO0 o0 ooDoooogogogoooooo
OO0 0o oDoooggogogooooao
oo ooooooooooooao
OO oL UuUoooooooooadg
oo o0 oooooogooooooo
oo o0oooDoooogogoooooo
OO0 o0oooDooogogogogooooo
OO0 0o oDoooggoggogoooao
oo ooooooooooooao
oo o0ooooooooooooo
oo o0oooDoooogooooooo
oo o0oooDoooogogoooooo
OO0 o0oooDooogogogogooooo
OO0 0o oDoooggogogogoooao
oo ooooooooooooao
oo o0 oooooooooooo
oo o0 ooDoooogooooooo
OO0 o0oooDoooogogogoooooo
OO0 o0 oooooggogogooooo
OO0 0o oDoooggoggogoooao

O 0Oooo
O oOooo

O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo
O 0OooQgogoog
Y [ Y
O 0Ooo0ooo
O 0Ooo0gooo
O 0OooOgooo

O
g
u
O
g

ugbooboobooboobdooboboooboobooobad

JP 2004-500863 A 2004.

gbooooboaoao

OOooooogdg
OOoo0oooood
OOoo0oooOodg
OooooooQgodg
Oooooogdg
Ooooooogdg
Oooooogdg

O

OoOoo0ooooodg

goao

O

OOoo0oooOgodg

ooooooao

O

Ooooooogdg

O

Ooooooogdg

O

Ooooooogdg

0

OOooooogdg

O

OOoo0oooOod

O

O 0Oooo

OoOoo0ooooOodg

O

O 0Ooo0oooo

OoooooQgdg

O oOoooo
O 0Ooooo
O 0OoOooog

Ooooooogdg

OoOooooogdg

goboooboooboobooooobooboooogdnb

.15

OOooooogdg

gooooooooboooooooooao
gbooboooboobooboobobnn
gboobooooboobooboodd
oooooooOooogogao

oooooooooboooooooooao
gooooooboooboooboogobod
gboobooooobooboobooobad
gooooooooboooooooooao
gbooboooboobooboobobnn

oooooooobooooooooooooboooooOogoao
oooooooobooboooooooooooobooooOooao

10

20

30

40

50



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

(13) JP 2004-500863 A 2004.1.15

oooooooobooooooooooooboooooOogoao
oboooboobobobooboooboooooboobooboag
oooooooooboooooooooooooooooooao
ooooboobobooboobooooboobooboo
gbooobooboobooboobooobooobooboobad
O

Oooooggoao
Oo0ooogoQgogao
Oo0ooOo>00000
Ooo0oooogoQgoo
OoooooogogQgoo
Ooo0oooogQgoo
Ooooooggoao
Oo0oooogoQgogao
OooooooQgoao

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 O o

O O o

Ooooooood
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao

OOoo0ooooao
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao

oono
ooad
ogoad

ooao
ooao

OoOoo0oooogaDo
OoOoooogooodgdaDo

OoDoDooo4gogooooogdg

Oo0oooooooooooOgod
Oooo0oQe oooooooogag

OoOoo0oooao
OoOoo0oooao
OOoo0oooao

O0Oo0ooogoao
OO0 oDoooogooooogdg

O 0Ooo0oo0ooao

OOoo0ooooao
OO0Ooo0ooooao
Ooooooogod

OO0 oDooDoooggogoooooao
Oo0oooooooooooOgodg
OooooooooooooQgodg
OoooooooooooQgdg
Ooooooogooooooogdg
Oo0oDooo4ogooooogdg
OO0 oDooooooooogdg
Oo0ooooooooooOgodg
OoooooooooooQgdg
Oooooooooooogdg
OooDooo4gogooooogdg
I B
Oo0ooooooooooOgodg
OoooooogooooooQgdg
Oooooogogoooooogdg
Ooooooggogooooogdg
Ooooooooooooogodg
OoooooooooooQgodg
Ooooooogooooogdg
OooDooogogoooooogdg
OoDoDoooggogoooooogdg
Oo0DoDooDooooooogdg

gobooboobooboobooboooobooboboobognb

Ooooooggdg
OO0 oooogogdg
OooooooogoQgdg
OooooooogQgdg
OooooooogQgodg
OoooooogoQgdg
Ooooooggg
OoOooooooOoad
OooooooogoQgdg
OooooooogoQgdg
OoooooogQgg
OooooogQgdg
Ooooooggdg
OoOoooooogogoad
OooooooogoQo™g
OooooooogoQgdg
OoooooogoQgdg
Ooooooogogdg
Ooooooggdg
Oooooooo
Oooooooo
Ooooooog
OOooooooog
O Ooooooog
OO0 ooooog

goooano
oooooooobooboooboooooobo ooooao
gboobooooboobooboogoboobobood
ugboobooboboobodoobooboobooboadnb
goooooooOobooooooooobobooogooao
gbooobooboobooboobooboooboooboobad
ooooooooooobo Oboboooboooooooooooao
goboooboooboogobooobooboobgobobooboobobbooboobonb
goboooboooboobooboobooboboobooboboboobooboobooboag

OoooooogogogogoQg

Ooo0ooooooooooooao
Oooooooooooog

OOo0oooDooo4o0oooooo4ogooooogogaog
Oo0ooooooooooooao

OoooooooooD oo oo oooooooogoao
OoooOoooooooooboooooobobooooOonOoan

OooooooooooooooQgodg
OooooooooooooooQgdg
Oooooooooooooogogdg
OOoDooDooo4gogooooooggdg
OO0 oDoDooogogoooooogoogdg

oooooooobbooooooooobobobooooooooobobDbOOobd

u
O
g
u
O
gbooobooooobooboobooboobooboobobboobooboobao

10

20

30

40

50



Oooooooooo0ooDooooo0 oo ooooogogooao

OO0 ooooooQgooao

g
a
O
g

Ooooooooo o ooooogogogoao
Oooooooo o0 ooooogogoo
Oooooooooooooogogoao

OO0 oooDooogogoooooao
OO0 oooDoogog4gogoooog
Oo0oooocooooooondo

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

ooooooo o

O OooOooo
O O o0goo
O Ooo0ooOoo
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

Oo0ooooooooooao
Oo0oooooogoooooao

OOoo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao

OOooooogogodg
OO0 ooooogogdg
OooooooOoQgad
OooooooogooQgaQg
OoooooogogoaoQg
OooooogogaoQg
Oooooogogog
OoOoo0oooOoogoQd
OooooooOogogod
OooooooQgogoQg
OoooooogogQg
OooooogogaoQg
Oooooogogdg
OoOoo0oooOogoad
OooooooOooQgaQd

oooooobooooogg
gboobooobooboaoao
ugbooboooooado
goao
gboboobooooooaoaao

O 0OooQgooo

O

O

[
|
Ooo0oo0ogano

oooooooooao
gooobooboao
goobooobooooboado
o 00 oooooao
goooobooooaoadao

0

O

O
g
u
O
g

O

O

O

(14)

O
a
O
g
a

O

JP 2004-500863 A 2004.1.15

ooooooooooooooooooao
oooooooooboboobooooooao
oooooooooooooooooooao

g
u

O

U0 ocooooooooboboDbooobonb
gooooooodg 0ob ooboooboboobobb Dobooboobooboo
ugboobooboobooboooboobooboooboooboboboboobooban
ooooooooao
goooooobad
gobooaoobooobd
ooooo oogdgd
gooooogooad
ooooooooooooo O
g0 oboobob b0 ooobooooboooboao

g
u

O
O

gbooobooboooboooboobooboaadab

ooooao

goooobooboboobobooboboobobooobooboboooboboDbao
uooooboobo oo oo obooboobooboobob booobooboda
uoooooob oooooboobood0od0 oooo4o4o oooooo ooooao
gobooooooobobo 0o ocoobooboo OO0 ooboooboobooaob
0 ooocoouooob0 oo ocooooooob ooooboobooOOOOoooo o
goboobo0 oboobobooboboobobobobooboboo
ubooboboboobooboooboooboobooooobooboobao
oooooooooooo OO ooobobOoboooooooooDbODoao
g obobooboooboobooboboobooboboobobooboao
u
O

O

Oo0Ooo0oo0ooao
OoOoo0oooaoo

g
g

O
O

ooooboobooboobobog
obooboobooboooboooboaoobooboad

I |
I [ |
O Ooogogoog
OO ogogog
O 0O o0ooo
I [ [ Iy |
I [ |
[ |
O Ooogogog
OO0 oooood

gbooooboobad
ooooooooaon
goooobooDbao
ugbooobodaao

oooooooob oo ooooao
oodgo ocooooooooobooao

ooooooobooooano
goooboobobonn
goodoagb odg oo

ooooooooo o
gooooboobooband
ooooo ooooao
gboboooooboogbao

O0Ooo0oooo

O
g
u
O
t
O
g

O Oogooooao
OO o0ooooao

O Oooo

gbooboobouoboobooobobouoboobooouobooboboadnb
goooooboooobooooooooobooao

Ooo0oo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0ooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod

gboboooboobaoao

10

20

30

40

50



(15) JP 2004-500863 A 2004.1.15

ooooooob oooobobooooooooooobobooo0o0o ocoooooooao
O
oooooao

gooobooobooboogobgooobobooboboogobooboboboboobobo
ucooobooooooobooobobo oboboo ob0 oboobooboobooobaodd
o oobooooo4ooo0ob0 0oo0oo00b0 o000 ocooooooooobOOOoboo boOo
ooo 0o ooboobogoobooboooboo boobo ooboboob bboobooboo
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
oooooboooboooooboooboboobd0 obooobooobooobooboobod
o000 ocooooooboboooooooooobooooboooooobobDbooon
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugbobooboobooooobdobo booboooboobooboobobooboobooaa
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooooboooboooboogobgoboobgobooboboooboobo obboobooboo
gbooobooboooboooboobobooboooobooboobooobooboobad
cooooooooboooboogo4ouoob 00 obooo40oo0 oo booooooooao
oob0 oDobooboobboboobao

ugboodagbad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
uobooobooobooobooobobob ocoboooboobooboobooboobobooao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
ooooobooobo oboooboboobob boob DOooOooOoOoboobobooboo
uoboodg oboooboboobo obooboobooboboboboobo obaoaao
cooooooooboobo obbobooo0oO0 ODOOD ODODODOOODOOOOO0OOO0 oooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooooboobo0 obooboboobobobooboobobobouob Dboboobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
unbobooboobooooobooboboobooboouobd0 oobooboooboobaoda
ooooooooobobo oooobobooobooooooooao

gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
ooooboo oo ooobooooob 00 obooobooobooobo oooo oobao
oo oboooooooooobDboo Obooooo0o OO ODoOooOooODOOoOOOOoooooao
oooob obooodo obob boOo oobobooboboboOOobo ooboboobao
o oooobooboboobob bbooboo oboob 0Oobo ooboob ooobao
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



oooooooooao
goooooboooboaoanb
oooooooo O
ooooboooboaob
oo ooogb bOooaaob

e R R [ [ [y

OoOo0ooooooo0ooDooooo0 oo oDoDoooo0 oo oDoooooooooaoo
Oo0oooooo4oooDooooo oD oooDoDoooo0oDoDoooogoggooao
OoOo0oooDooooooDoooggUoooDoDoDooooogoDoDoooogoggooao

OooooooDoooDoooOoo oo oooooooogao
OoooooobooooooooooooooooooOooOoano

OOoo0ooooao
OOoooooao
OOoo0ooooao

(16)

oooooooobooooooooooooboo o

O
O

O O
O O

O
O

OooD0ooogood
OoooOoooOooOonObd

N I
Ooo0oo0oooO

O O0ooo

|

gooad

ogoogao
goodaao
oogogao
googao
oooao

OoOoo0ooooao
OOoooooao
O Ooo0ooooao
O O0Oo0ooooao
O O0Oo0OoOoooao

O 0Oooo
O Oooo

OO0 oooDooogogoogoooao
OO0 oDooDooogogggoooooao
Ooo0oooooooooooooao
Oo0ooooooooooooao

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog

OooooooooQogooao
OoooooogooQgooao
OoooooogogQgooao
Oooooooggogoao
OO0 oDoDoooggogoao
Ooooooooogooao
Ooooooooogooao

Ooooooooogooao
oo ooooooQgooo

JP 2004-500863 A 2004.1.15

oooooao
gooooboobobobooboghb
ugbooboobooooooboodgab
ooooooboobooooooooao
ooooboo oo oobooaob
oooooooooooooooao
gbooobooboobooobognb
obooobooboooooboogab
oo ooo4o ocooooooao
gooooboobobobooboghb
ugbooboobooooooboodgab
goooooao
gbooobooboooboobao
gbooobooboobooobognb
obooobooboooooboogab
ooooooobooooooooao
oooobo o0 boobooao
U gobooboooboobodobad
ooooooboobooooooooao
ooog oo oooboodg oo 0O
oooooooooooooooao
gbooobooboobooobognb
obooobooboooooboogab
ooooooobooooooooao
gooooboobobobooboghb
ugbooboobooooooboodgab
ooooooboobooooooooao
oo
obooobooboooooboogab
oooooooo ooooboooao
gooooboobobobooboghb
ugbooboobooooooboodgab
ooooooboobooooooooao
oboooboobooobooboogab
oooooooooooooooao
gbooobooboobooobognb
obooobooboooooboogab
ooooooobooooooooao
ooooooboobooooooooao
oboooboobooobooboogab

Ooooooooogoogoao

OOoooooaog
OOoo0oooao
O Oooooao
O OooOooogoao

oooouoooooboboooooooooooobobooooooOoOogoano
gooooooboobobooboboboo ooboooob bao
O oooocooooooobbooobo booooooo0o ooo
gooooogoboo0 bbb oobob OO ooobooboobao
oo ooobooboobooboobooobooobooboooo d

ooooooooao

googao
goodgano
ooooao
g

a
O
g
g
O
g
u

oo
uod
oad
ooano
ogoao
ooof
goaoaao
goooao
googao
goaoaao

O 0Ooogooo
O 0Ooogooo

gooooobOooobooooooooooboao

goooobooboban
gooobooboaoband
ooooooobooooano

O

u
O
g
O
g
g
O
g
u
O

OooooooQgodg

oo 00

Ooooooogoggogoaog
OoooooogogQgogo
OoooooogQgogo
OooOooggogao
Oooo0oooogoo
Ooo0oooogoogoo
OoooooogoQgogo
OoooooogogQgogo
OooooogQgogao
Ooooogogoao

OooooooQgdg
Oooooogoogdg
Oooooogogdg
Oooooogogdg
OooOoo0ooooOodg

goooano

goobooaoooadgan

OoOoo0oo0oooao
OoOoo0ooooaoo
OOoooooao
OOoo0ooooaog
O 0Oo0ooooao

10

20

30

40

50



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

a7

JP 2004-500863 A 2004.1.15

goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooouooooooobooboooooooooooobooo o
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
ugoaoadg
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
goooboobgoboobooboogobooboooboobodo

goaoad
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
g

goaoad
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
goooboobobooboboogobooboboogoboobodnb

goaoad
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
g oobooobobodo oooboobobooboob Doboooboboonob
ugbobooboooob booboboob ODob boooboooooboobobooboodao
oo oooooooooboooooooooboboDb Obooboooooooooao
ogb obooobooobooobobobbob0o obooboob0o obooboboonob
oo oo oo obooooboobobodg oooboobooooaob o
uoooooooooooo0 ODoooooooooDb DoooboDbOOOOoOOoO bOoOOo
gooooooogobo oo boooboooboob boooobooobobo boao
ooooo0 ooooooobob oooobooobooooooooobooo oboooao
goooobooogoboob ooboobobooboboobooboo booboo

ugboobooodg obobooboobobooobooboooooboobooobooadab
ooooooooooo OO oDoooODbOOoOO0 ODoOOOOOOOoooooobooboDoao

g o
ugoaoadg

goooooooooooogoooooboooooooobob oo oooooao
oo ocoooooooooboob obobob OboObbOOoOoODOooooooboboDbDao

10

20

30

40

50



Ooo0oo0ooooo oo oo ooo o0 oo ooDoooooooDoDooo0o oo oDooooooooao

OooooooogoQodg

oo ocooooooob ooobo oooobo oooooooao

(18)

ooooooooboobooooooooao
ooooboooboobooobooboooboao
O Ooo0ooo0 ODooocooooooooao
goooboooboobooboobooobao
oboooboobooboboobodg oo o0d
oo oooooooboooooogo
googao
uboooboobooboobooboobaa
ooooooooboobooooooooao
ooooboooboobooobooboooboao
ooooooooboooooooooooao
goooboooboao
googano
oooooooboobooooooooooao
goooobooboobooboobooDbao
uboooboobooboobooboobaa
ooooo’ ooobo ooooooooao
ooooboooboobooobooboooboao
ooooooooboooooooooooao
goooboooboobooboobooobao
obooobooboobobooboobobooboao
oooooooboobooooooooooao
googao
uboooboobooboobooboobaa
ooooooooboobooooooooao
ooooboooboobooobooboooboao
ooooooooboooooooooooao
goooboooboobooboobooobao
obooobooboobobooboobobooboao
oooooooboobooooooooooao
goooobooboobooboobooDbao
uboooboobooboobooboobaa
ooooooooboobooooooooao
ooooboooboobooobooboooboao
ooooooooboooooooooooao
gbooobooboobooobobano
googano
oooooooboobooooooooooao
goooobooboobooboobooDbao
U oot boobooboobdo oob od
oo 004000 oo4og ooogoao
gbooobooboooboooboooaoadan

goao
goad
ood
ogod
ao

g
a

O 0Oo0Oooao
O0Ooo0Ooooao
O0Ooo0Oooao
OOoo0oooao
O0Ooo0oooo
O Oo0goo
O Ooooo
O OooOooo
O OooOgooo

O Oooo
O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
OO x O
O o O N B
O o0 g
O O S B
O o0 o
O o O O B
O o O N B
O o O N B
O ob o
O O S B
O O B
O o O O B
O o O N B
O o U o

Ooooooggogao
Oooo0oooOgoOoao
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
OooooogQgogao
OooOoo0oooOgoOoao
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
Oooooooogd
OOoooooogd
OOoooooogd

OO0 ooooogogQgogogooao
OOoo0oooooOooOooOooOoao
OoooooooOooOooOooao
OooooooQooooao
OooooooQgoooao
OoooooogoQgoooao
OoDooooogoQgogogooao
OOoo0oooooOooOooOooOoao
OoooooooOoooOooao
OoooooooQooooao
OoooooooQooooao
OooooooQgogoooao
OO0 ooDooogogQgogooao
OoooooooOooOooOooOoao

O oOooo
O oOooo
O Oooo
O oo d
O oOooo
O oOooo
O oOooo
O oOooo
O Oooo

JP 2004-500863 A 2004.1.15

oooogao

gooogano

oo
g o

OoooooooOooooao
OooooooQgoooao

oo
g

0
0
ooooooao
O
O

OoooooooQooooao
OoooooogoQgogoooao

ooog O
gbooobao
ugoooagoado
oooog oo

g
a

OO0 ooDooogoQgogoooao

O
0

gooboooooboobo ocooboooboaoao

ooooooao

gooobob booboobood0 OO0 bDoboooboboooboobobognb

gooooooooocoooooooooboboooboooooooooooobooo o
ooo oooob b0 ob0oo0 0O ooboboobooboobooboo boobaoao
ub boboobooooboooobooboboobdobo boobooooobaoadao

0000000 0D0DO0DO0DO0D D00 Dooo oo-

a
O
O
g oo boboooboob bbooobooboobobogo obooobooobooboobo oo oo
O
a
u

gooooobooooooooao

ugoboob booboboobooooboobooboobono bboooboooboo ooao

10

20

30

40

50



(19) JP 2004-500863 A 2004.1.15

oo oboo Ooooboo oDoobooobOoobooooooooobobOoboooo0 oo booboao
oooog ob boobooboboobo obobo4g oboooboooboobooboooaob
oo obooooo4o4o oo OboooooooorbObODbODODOOO0OO0OO0O0 oo boOooo
gooog 0ob boboobooboooboobobooboboboboobobboDbao
oo oo oo ooobooobobo ooboo obooobooo booobooobooao” bad
ooooob0 oo ocooooooooboDbOoO0OO0O0 ODOOoDoooooboboboo o
ooooobooobo ob boobobooboobob bbooobooDO Ooob boboao
uoodg oboboooboboobob bboooboboobob booboobooobaoado
oooooooobo oo oooooobooboo 00 ooooooboooo” oooooao
ooooobooobo oo ooboobooo ooboboobobooboobo 0oboobo oboao
o 0oob oooooboooooooooobooboooo” 00 oooooo oo oo
goooboob ocoboooboboob OO0 oUboobD Doboboobooboono
g ooooobooooob 0o obooboobooobo oboobo ooboo ooao
ooooo0 ooooooooboobooobooooooooboDb ooooboooooooooao
goboooboobobooboobobooobao

uoad

ocooooooobbooo OO oobobbOoOoOO0OO0o4O0o0ob0 oo obooood
uooodo ooboo ooobo ooooboooboooboo obo ooboobooao
oo obooooooooobbooboo0 Oooo4o booo ooooo
gooooboob boboobob bbooboboob booooboo
U ooooboobobo ooooboobooobooob OO obooobao
ooooQ0 000400 o000 o000 ocooooooboooooo
goooobooboog oo o0 booobooooobooboooobooan
ugooooboobo od ugboooboobodob booobodo oooob o
ooooon0o ooogao o0 o0 OoooobOoocooooooooooboao
goooob boooboghob ugb booooobooob booooboobao
O OboboOooooogao ooooooooooo0o booooogoooao
goooboonb Ood gooobooboob bboooboo oobooob b
ugooooboobooboooboob ooboob oo obooooobaoaao
ooooooooobooooooooooboboboooooooooobODbOOo0ond
ogoob ooboobob OO0 ooboobooboboobooboboog
ugboobooboouobooboocbobouoboobo obooao goooab oOd
o oo oboboooooooooooboo ooooboo Oooao ooooooao
ugbooobooooobooboo ob booooboo oo goooobooan
o000 ooooooobooobocooooooooboDbooon oooooooao
goboooboooo0 00 oooboobo oo boobaoao gooob OO0
ugboobooboobooboooooboobooooob 0o goo odg oo
ooooooooooo OboboooOO0oo OO0 ObbObooOooooooooobooboDoao
g0 boooboboobob bboobooboooboobobooboobobao

g
u
O
g
O
g

OO0 ooDoooooooDoooogogoooo
OO0 oDooDooogoggogooooao
OO0 oDooDooogogogoao

4
O
g
O
0
g

Ooooooooo0 oD oo ooo o0 oo oDoooo0o oo oo ooooooDoooooOog

Oo0ooDoooo0oooooo o0 oo oDooooDooDoooogoooao

ub booobooooboobobooboooobooboobooobooboadno
ooooooobooooouoooooooooooooooao
gooad
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooooocoooooooooboboooboooooooooooobooo o
g ooboooboobo0o0 ooobooboobobooboobobooobooboboboo
ugboobooboobooboooboobooboobouoboobobooboobooaa
oo obooooo4ooobobb 00 0000 ooooo0o ocoooooobooboDboo
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



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

(20) JP 2004-500863 A 2004.1.15

goooooobooooo boooooooooboDbOOObOOooooooobDboao

ugobo oo boooboooooboobobbo oo oboobooboboobao
o ooocoooooooooboobobooooooooobobooboooooooooao
gboooooboogobooobobooboboooboobobbobooboobao
gbooobooooobooboobooboooobooboboboobooboobao
uoooo0 oo oocooooooooboobob0 ODOoOOOD ODODOOOOooOooooao
ugb 0o ooboobo ooboboobooboboobobooobono boooboao
gboobooogobooboooboboobooboooobadao

goao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
goboooo’ ooboor oboooboboooboobobboboobooboo
gbooobooooobooboobooboooobooboboboobooboobao
gooooooooooouooooooooboooooooooboooboooOooao
gboooboooogoboobobooboboboboobobobooboobobao
ugboobooouoboobobouoboooooboobobobobobooboobaod
goooooobooooooogooooobo oobobooboooooooooboDoao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
goboooboooboogogbooobooboobooboboobobobooboo

ugod

gooooooooooooooooooboobooooooooooDo oobooOoao
gboooboooogoboobobooboboboboobobobooboobobao
ugboobooouoboobobouoboooooboobobobobobooboobaod
goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
gboooooboogobooobobooboboooboobobbobooboobao
ugbooobooooobooboobooboooobooboboooboooboaadco
ogoao
gboooboooogoboobobooboboboboobobobooboobobao
ugboobooouoboobobouoboooooboobobobobobooboobaod
goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
gboooooboogobooobobooboboooboobobbobooboobao
gbooobooooobooboobooboooobooboboboobooboobao
gooooooooooouooooooooboooooooooboooboooOooao
gboooboooogoboobobooboboboboobobobooboobobao
ugboobooouoboobobouoboooooboobobobobobooboobaod
goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooban

ogood
gbooobooooobooboobooboooobooboboboobooboobao
gooooooooooouooooooooboooooooooboooboooOooao
gboooboooogoboobobooboboboboobobobooboobobao
ub 040 ooboobdob b0 ocoboboobobooboobooboobooanb
gooooob 00 ocoooooobb ooooboooooo4ooo0o oooooao
gobooobooooobobo boobooobooboobooboobooboobooao

10

20

30

40

50



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

OO0 oDooooooooDoooogogogooooog
OO0 0Do0ooDooogooDoooogogogooooog
OOo0oooOoooooooooooooooono

OOoDoDooDooo4o0ooooooooooDoDooogogogoooao
OO0o0ooDooo0ddoooooUogUDoooDoDooogooooao
Oooooooooooo xoooooooooooooao

gboooobao

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

OoobDao
O oob0ao
OoOoobao
Ooo0og
O oot o
OooDao
O oobOao

O 0Oo0og

O
O
0
O

OO x Uooooog x O

oOobdoo
oo b oo
o ob 0o

OOooooogdg
OO0 oDooo4ogoooooogdg
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao

O0Ooo0oo0ooao

Ooo0ooooQodg
Ooooooogdg
Ooooooogdg

ogooad
oooao
oooag
gooad
ooogao

O
O
O
O

g
a
O
a
u
O

oooo

oad

O

O S |

O

O
O
O
O

g
t
O
g
u
O
g
O
g

O
O

O
O
O
O

OOooooogdg

0
u
O

O

(21) JP 2004-500863 A 2004.1.15

oooooooobooooooooooboboooboo
obooobooboboboobooboobobnn
oooooooooooooooooboooobono
gbooobooboboobogobogoboooboboo
oboooboobooobooboobaoodanb

obobooboobobooboobooboobobnn

ubobdoxboooboobodoooobooboaoadao

O

oooooxgoooobooooo OO0 ooo

gobooobooobooboooooboobooooboodab
ooooo0oxoooobOooo ODooooxoooo0oao

gboooboboboboobobooboobobooobooxOodgno
ugboobobooooboobooobooobooboooooboooboodnb

oooooooobbooooxboooooooor

O O d

OoOo0oogoood

gooogooaon
gboooooaoo 0O
ooooooooaon
goooboooboao
gboogbooobod
ooooooooao

g
U
O

OoOoo0ooooOodg

gboooboobobooobooboobaodnb
gboooboobooobooboobooboadnb
oooooooobooooooooooboboooboo

OooooooQgdg
Oooooooogdg
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OoOooooogdg
OoOoo0oooooOod
Oooo0oooQodg
OoooooooQgdg
Ooooooogdg
OOoooooogdg
OOooooogdg
OoOoo0ooooOod
Oooo0oooOodg
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

oad ood
goooboobog oo
gooobooboooodgan
oooooooooooogoao
gboobooobooobobooboao
gboobooooboaooobod

oooooooboooooogao

O oD oooooogdg

Oo0oooooooooooOodg
Oo0ooooooooooQgdg
Ooooooogogooooogdg

O0Oo0oo0ooao

oboooboooboobooboobooboobooboobooboboboao
ooooooooooooooooooboboooooooooobobooobond
gooobooan

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

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

O
O
O
O
OJ
O

O
O
O
O
O
O

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

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

10

20

30

40

50



OOo0ooooooooooooo0oooDooooooooooogdg

Oo0oooooooooooooogd

Ooooooooogogogogoao
Oooooooogogogoao
OO0 oooooogogogaog

Ooooooooooooooogogooooaoo

oooao
ooao

OO0 oooooogogooo
OO0 o ooooogogooo
OO0 oooooogogoo
OO0 ooooDooogogogo

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

ooogao

ooogoao

oooao
oood

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

oooaog

(22)

oooogoao

ooooogao

oooooao
oooooao

OO0 oooooogogdg
Oooooooooodg
Oo0oooooogoodg
OO0 oooooogooQgog
OO0 oooooogogodg
OO0 oooooogogg
OOo0oooooooOod
Oo0oooooooodg
Oo0oooooogooQgodg
Oo0oooooogooQgog
Oo0oooooogogodg

goboooboooboboogoboonb

O

JP 2004-500863 A 2004.1.

OO0 oooooogogdg
OOo0ooooooood
OoOoooooooodg
oo oooooogooQgodg

O

O

[
(S)]

Ooo0oooogQgoo
Ooooogogoao
Oo0oooogQgoao
Oooo0ooogoogoo
Ooo0oooogQgoo
OoooooogQgoo
Ooo0oooogQgoo
Oooooogogoao
Oo0oooogQgogao

ogb bODooogbao

uooooobooob 0 oobooobooboboboobo oobooobo ob booobao

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

OO0 ooooooggogog
OO0 oooDoooggogog
Oooooooooogoogoo
OooooooooQgogogoo

Oo0ooooooooooooogooooao

O Ooo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O Oo0ogooao
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Oooooao

Oooooooooooooogooooaoo
O O0Oo0oooao

OooooooQgogoao
OooooooQgogoao
Ooooooogdg
OOooooogdg

O O
O
O
O

oad

oo ooooooQgooo
OO0 oooooogogooao
OO0 ooooooggogog

OOo0ooooogdg
OOoo0oooOod
Ooo0oooQgodg
Ooooooogdg
Ooooooogdg
OOooooogdg
OO0 ooooogd
OOoo0oooOod
Ooo0ooooQgodg
Oooooogdg
Ooooooogdg
OOooooogdg
OOoo0oooood
OOoo0oooOodg
OooooooQgodg
Oooooogdg

OJ
O
O

gooooboooboad

goao oooooooao

DDDDDDDDDDDD
DDDDDDDDDDDD
OooooooooQgooao
Oo0ooooooooooog
Oo0ooooooooooog
OO0 oooDoogogogogoooog
OO0 oooDooogogogoao
OooooooooQgooao
oo ooooooQgooo
OO0 ooooooQgooao
OO0 oooooogogooao
OO0 oooooogogogogoao
Ooo0oooooooOgooOooOoao
Ooooooooogooao
oo ooooooQgooo
Oo0ooooooooooog
OO0 oooooogogooao
OO0 oooooogogogoao
Oo0oooooooOgoOooao
OoooooooQgooao
oo ooooooQgooao
OO0 oooooogooao
OO0 oooooogogogooao
OO0 oooooogogogoao
OoooooooogoOooao
OoooooooQgooao
oo ooooooQgooao

Ooooooogdg

ubd ooboboooooand
oooooooooao

Oooooogdg

OoOoo0ooooodg

OOoo0oooOgodg

oo 0o oooobooooooooob oooobob ooooobobOoooo bo:o
goooobooboobgobo ooooboobobo4ob0 oboobooboooboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
ooooooooooo oboboo obobOoo0 ODOOOODO ODDODOOOO DbDDOOo

ugoboooboo oobooobob b0 oboodg Oob bobooboo4go ooboboobooob o
goooooooooocoooooooobooobocouoooooooao

OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

OO0 oooooogogoooaog
Oo0ooooogogogoooog
OO0 oooDoogoggogoooog

10

20

30

40

50



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

O OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao

Oooooogogood

g o
ooaod
oono

oo ooooooogodg

O

ogagad

Ooooooooooooooogogoooao
Ooooooooooooooogoooao
O

Oooooooo0oooooogogoooao
OOo0ooDoooooooooogogogoooao
OO0 O0DoDooooUoooDoooggoooao
Ooooooooooooooogogoooao

O

goooobooboaoanb
oooooooooao
ooooboobonb
gboooboobodaao
oooooooooao
g Uobooooooan
oooooooooao
ooooboooboaob
goooobooboaoanb
oooooooooao
ooooboobonb
gboooboobodaao
oooooooooao
goooooboooboaoanb
oooooao

ooooboooboaob
goooobooboaoanb
oooooooooao
ooooboobonb
gboooboobodaao
oooooooooao
gooogbad

oooooooooao
ooooboooboaob
goooobooboaoanb
oooooooooao
ooooboobonb
gboooboobodaao
oooooooooao
goooooboooboaoanb

0

OO0 oDooDoogogooooog
OooooocooooooonOo

O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo

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

Ooooooooodg
oo ooooooQgodg
oo ooooogooQgodg
OO0 ooooogogdg
OO0 ooooogoogdg
OO0 ooooogogdg
OoooooooOodg
OooooooooQgdg
OO0 ooooooQgg
OO0 ooooogoogg
OO0 oooooggdg
Oooooooood
Ooooooooodg
oo ooooooQgdg
oo ooooogooQgodg
OO0 ooooogoogdg
OO0 ooooogogdg
Ooooooooodg
Ooooooooodg

O

googano
ooooooobooooooouooooobooooooooobobDboooo
gooobpdboobogobgooboboobobobogobooboboobooboobonb

O
O

Oo0ooooooooooog
Oo0ooooooooooog
OO0 ooooooooooog

O
O

O
O

O
O

OO0 oDooogooooodg
OO0 o0Dooo4gogooooodg
Oo0ooooooooood
Oo0ooooooOooooodg
Oo0oooooooooog
Ooooooogooooodg
OO0 oDoooogogooooodg
OOo0oOoooooooood
Oo0ooocoooooood
OoDooocoooOooooodg
Oo0oooooooooog
Ooooooogooooodg
OO0 oDooo4gogooooodg
OOo0ooooooooood
Oo0ooooooooood
OoDooooooOooooodg
Oooooooooooog
Ooooooogooooodg
OO0 oDooogogooooodg
Oo0ooooooooood
OoooooooOg>0©o0odg
Oo0oooooooooodg
Oooooooooooog
OoDoooogooooodg
OO0 oDooogooooodg

0

O

O

(23)

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

O

O

gooaao

O
O

O
O

O

O

O

O

JP 2004-500863 A 2004.

O

gooagao

O
O

O
O

O 0Ooo0oooao
O 0OooQoooo
O Ooogooo
O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0goooo
O 0OooQgoooo
O 0OooQgooao
O Ooogooo

Oooooogogdg

gbooooboobad

ooooooooao
ooooooooao

ooooooooao
ooooooooao

O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgooo

.15

0
0

10

20

30

40

50



e R e [ [ A [

Oooooooo o0 ooooogogoo
Oooooooooooooogogoao
Oooooooooooooogogoao
OO0 oDoooogog4gogooDooogogogoao

O

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao

OooooooooooooooQgodg
OooooooooooooooQgdg
Oooooooooooooogogdg

O OooOooo
O 0OoOgooo
O 0Ooo0ooOoo

O
O

I e s e e A s s [ |
e e e e s [
OO0 ooo 0o oooooUooUo0 oo ooDoggoooooooggdg
e A e e e e s e s [ s [
OooooooooooooooooDooooooooooogogoao

O

O

OO0 oooooogogdg
OO0 ooooogogdg
OooooooogoQgdg
OooooooogQgdg

O

O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
O 0Ooo0ooao

O Ooooo

O oOoooo

O

O

a
u
O
a

O

OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood

O

g
u
O
a

O

ooooooao

O
O

O

g
u
O
g

O O

O O0ood

u
O
g

gu o

Ooo0Oooogogoo
Oooo0Ooo0oooOgooOonO

O

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

(24)

ogagad

ooooooooDoao
ooooooono oo oo
goooooobooococoouoooooooboobocooooooooao

ogoon
ugood
oooagd
ogoog

oooan
goooooan

O Oooo

O
O

O 0ooo

O
O

JP 2004-500863 A 2004.1.15

oooooooOooogogao

goobogao
goodaao
ooogogao
gooagao

oooogoao
oooooao

O
0
O
O

O

gooao

O 0Ooooo
O 0OoOooog

0
O
O
U
O
O
O
0
L

OooooogoQgdg
O0ooooogogdg
O Ooooooggdg
Oooooooogogoadg
OooooooogQg-g
OooooooogoQg™g
OoooooogoQgdg
O0ooooogogdg
OOooooooggdg

goooboobobonn
gbooboooboobdaobdd
ooooooobooooan
goooboooboooboodd

ooooooooooan
ooooooobooooano

gooooboooboboogoboobobooboobo oboboobooobo o

ubouobooboboobooooboobooooboobooboouoboobobao

O Ooo0ooo

OOo0ooooooooooooood

OoooooooogogoQgoog
OoooooooogoQgdg
OooooooogoQgog
OOooooooogogg
OO0 ooooogogg
OoOoooooooOodg
Ooooooooogogog
OooooooogoQgog
OooooooogoQgg

Oooooooooogoo
Oooooogooogoo

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

ooooooooao
goooobooooaoadao

Ooooooooogooao
oo ooooooQgooo
oo ooooooQgooao
OO oooooogogooao
OO0 oooooogogogogoao
OooooooooOgoOooao
OooooooooQgooao
oo ooooooQgooao
oo ooooooQgooao
OO0 oooooogogooao
OO0 oooooogogogogoao
OooooooooOgoOooao
OooooooooQgooao
oo ooooooQgooo
oo ooooooQgooo
OO0 oooooogogogogoao
OO0 oooooogogogoao
OooooooooQgoOooao
oo ooooooQgooao
oo ooooooQgooo
oo ooooooQgooao
OO0 oooooogogogooao
OO0 oooDooogogogoao

O 0o oo
O O ogo

10

20

30

40

50



Oooooooooo0ooDooooo0 oo ooooogogooao

e o

Oo0ooooooooooog
Oo0oooooogoQgoooao

OoOooooooooooooo0o oD oo ooo oo oDoDoooo0Doooooogdg

OOoo0ooooao

OOooooooooooooo4oooooooogogogoao

(25) JP 2004-500863 A 2004.1.15

goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
gboooooboogobooobobooboboooboobobbobooboobao
gbooobooooobooboobooboooobooboboboobooboobao
o000 ooooooobo ooooooboooooooboooobooooooao
goboooboooogoboobob0o oooobooboobooobooboboo
ugboobooouoboobobdo obobouoboobob boobooboo ooao
goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
gboooooboogobooobobooboboooboobobbobooboobao
gbooboboobooboobooboooad
ogoao
gboooboooogoboobobooboboboboobobobooboobobao
ugboobooouoboobobouoboooooboobobobobobooboobaod
uoooooobob oooobobboobobooooooooboooboooooooooao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
g o
ugod
gooooooooooouooooooooboooooooooboooboooOooao
gboooboooogoboobobooboboboboobobobooboobobao
ugoboooboooouobdo ooboobobod4o obobooboooboobooboo ao
oo ocooooooobobooooooooboboob bDOooooooooao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooobooooooooooobooooooooooobooobooooao
gboooooboogobooobobooboboooboobobbobooboobao
gbooobooooobooboobooboooobooboboboobooboobao
gooooooooooouooooooooboooooooooboooboooOooao
gboooboooboobooboobao
uoad
goooo oo ocoooooobo ooooob ooobo oooooobo oo
uoooog ooob booob ooboooboob O obooboooboobo oobaoao
oo ocooooooob oooooobOOoOoo ObOooob0 ODODOOoOOoOo bDOoOoo
goog oobob b oobooobobobo obooboboo oDboboboobao
ugboobob boobooboboobobobooboobooooobooboooboogadnb
gooooooooooouooooooooboooooooooboooboooOooao
gboooboooogoboobobooboboboboobobobooboobobao
ugboobooouoboobobouoboooooboobobobobobooboobaod
goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao
ogooao
ogood
gbooobooooobooboobooboooobooboboboobooboobao
gooooooooooouooooooooboooooooooboooboooOooao
gboooboooogoboobobooboboboboobobobooboobobao
ugboobooouoboobobouoboooooboobobobobobooboobaod
goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao

10

20

30

40

50



e R e [ [ A [

Oo0ooooooooooooogodg
Oo0ooooooooooooogodg
Oo0oooooogooooooogd
OO0 oDooDoooggogoooooogd

Ooooooooogogoooao

(26)

O

O
O O o0goo
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0oooao
O O0Oo0Oo0ooo
O0Ooo0oo0ooao
Ooooooogd
Ooooooogd
OOoooooogd
OO0oo0ooooogd
OOooooood

od
gboobobod
gbooooaooodghn

Oooooooogdg
Oooooooogdg
O
O

gooagao
ooooao
googao
gooaao
oooogao
gooooboooboban

Ooooooooooooooao
O 0Ooo0oooao
O 0Ooo0oooo
OOoo0ooooaog
OOoo0ooooaog
O 0OoOooo
O 0O oOooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo

g
O
g
g
O
a

OOoOoOoooOooooooboogoood
OOooOooo4ooooooogogood

uo

O0Ooo0oo0ooao
OoOoo0oooaoo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
OO oOgoo
O Ooo0ooOoo
O Ooooo
O OooOooo
O Ooooo
O OoOooo
O O0Oo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O O0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgooo

OoooooD4ooogooogogo

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

O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Oooooao
O OoOgooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
OO oOgoo
O Ooo0ooOoo
O Ooooo
O OooOooo
O Ooooo
O OoOooo
O O0Oo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O O0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo

Ooooooo0ooooooo0 oo oooooDooDoDoooo0ooooao
O OoOgooo

Ooooooo0ooooooo0 oo oDooo oo oDoDooogogooooao

g
O
g
u
O
g
u
O
g
O
g
u
O
0
U
O

OOoo0oo0oooao
OOoo0ooooao
O Ooo0ooooao
O O0Oooooao
O O0Oo0Oooooao
O O0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O O0OooOooooao
O O0Oo0Oooooao
O O0Oo0oo0oooao
OOoo0oo0oooao
OOoo0ooooao

O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogoooao
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao

JP 2004-500863 A 2004.1.15

uoboooboodogb boooooboooboaadao
goooooobooooooob0 ooooobob ooooobooooooooao
obooobooboobooboobooboobnn

a
O
g
a
O
g
L]

OOoooooaog
O 0Ooo0ooooaog
O O0Oo0ooooaog
OoOooOoo0oooao

g
O
g
a
O
g
U

O 0Ooo0oooo

O Ooooo
O Ooooo
O O o0goo

oad

oond
oo
ooof
uond
ogaod
oo
uoano

oooooooobbooooooooobobboooooooooobobODoon

ooooboobobooboooboooboobooobooobooboooboooboobooboao

O

Oooooooooooao
Ooooooogoooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogogooooao
Oooooocooooooao
Oooooooooooao
Oooooooooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogogooooao
Ooooooooogoogoao
Ooooooooogoogoo
Ooooooooogoogoao
Oooooooogogoao
OoDooooogogoao
OooooooooogooOoao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogoogoao
Oooooooogogoao
Ooooooogogogao
OooooooooogooOoao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogogogooo
Oooooooogogoao
OO0 oooooogogogao
Oooooooooogoao
Ooooooooogoogoo
Ooooooooogogoo
Oooooooogogogoo
Oooooooogogoao
OO0 ooDoooogogogao

ooooob0 ooooooooboobooooooooooboobooboooooao
ooooooooooboooOooOogooooooboooboooogoao

10

20

30

40

50



e e R R [ [ [y

OooooooogoQgooao
Oooooooogoogooao

OOooooooo0oooooo oo oDoDooooo0ooDoDoooogogoao
OOooooooo0oooooooo0 oo oDooooooooDoDoooogogogoao

O
O

Ooooocooooooooogoogoao

OO0oooooooooDooooooDoDoDooooooooogdg
OO0 o0ooooUdUoooDoouUoodUoooDoDooooUooUooooogdg
Ooo0oooooooooooooo0oooDooooooooooogodg

Oooooooooogogoao

27) JP 2004-500863 A 2004.1.15
oooooobooooooooooobobooooOooooobDboooo
oooobooboboobooboobooboobooboobooobooag
ooooooobooooooouooooobooooooooobobDboooo
gooobooboboobobobobooboobobooboboo
gboooboobooboobdoobooboobooboobooboobooag
ooooooooooooooooobobooooooooobobobooond
gooobooboboobooboboobooboobooboboo
ubooobooboboobdooboboobooboobooboobooad
oooooobooooooooooobobooooOooooobDboooo
oooobooboboobooboobooboobooboobooobooag
ooooooobooooooouooooobooooooooobobDboooo
gooobooboboobobobobooboobobooboboo
gboooboobooboobdoobooboobooboobooboobooag
ooooooooooooooooobobooooooooobobobooond
gooobooboboobooboboobooboobooboboo
ubooobooboboobdooboboobooboobooboobooad
ogoogao
ooooooobooooooouooooobooooooooobobDboooo
gooobooboboobobobobooboobobooboboo
gboooboobooboobdoobooboobooboobooboobooag
ooooooooooooooooobobooooooooobobobooond
goooboooboboobob b0 oooobooboboobaoao
ubooobooboboobdooboboobooboobooboobooad
oooooobooooooooooobobooooOooooobDboooo
goooboob oo obooboob booboboobooboooboogao
oo oo oboooooooooooDbOOo ODooboboOOoOoooooao
g obooboboogoboooboobogobooobooboooboobonb
gboooboobooboobdoobooboobooboobooboobooag

oooooob 00 ocoooooboob ooobobooobobooooo0o 0o bobooco

gooao
goaoaad
ood
ugoad
ooao
gooao
goaoaao
gooao
gooao
goaoaad
ggooao
gooao
ooao
gooao
goaoaao

gooobooboobobooboboobooboobooobooboobobno
gboouobooboboobooooboobocooobono booao
oooooooboooooo0 OboboooOoU0oU0o0 cooooooooboDbooo

gboboobooboogobobooboo
gbooboooooboonod
oooooooooooogoao
gboobooobooobobooboao
gboobooooboaooobod
ooooooobbooooao

OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo

gooobooboboobobobobooboobobooboboo

10

20

30

40



(28)

m —m —m —m @ /@ @ @ ™@ ™&@ ™&@ & /& /& /& o/, r/ /s /s o/, /s o/ /e o/ /e /e /e e e e

ocoooooooooooooolb

TR RTFHIE

Ala Ser

Arg Liys

Asn Gln, His

Asp Glu

Cys Ser

Gln Asn

Glu Asp

Gly Pro

His Asn, Gln

lle Leu, Val

Leu Ile, Val

Lys Arg, Cln, Clu

Met Leu, Tle

Phe Met, Leu, Tyr

Ser Thr

Thr Ser

Trp Tyr

Tyr Trp. Phe

Val lle, Leu

Ooo0oooao
oooooo0oooooobooooooooooooao
Oo0o0ooooooo0ooooooobooooooooonoao
oo0oobo0oooDopOoOoODU0oOooDOoooDoboooOoan
goooooo0oooooobooooooooooonOoano
Oo0o0oooo0oob0o0ooo0oooboo0ooob oobooob
ooooooo o Ooo00o0oo0o00 ODooooooao
Oo0oo0oooo0oooo0ooooooo0oboooooooooonodao
Ooo0o0oo0oo0ooooooboooooooooooooan
oooooo0oooooobooooooooooooao
Oo0o0ooooooo0ooooooobooooooooonoao
Ooo00ooo0oo0ooooooboooooooooooonoano
goooooo0oooooobooooooooooonOoano
000000000000 ooobooooooooonoao
Ooo0oooao

JP 2004-500863 A 2004.1.15

OO0 oDooo4Qgooooodg
OO0 o0Dooo4gogooooodg
Oo0ooooooooood
Oo0oooooogoooodg
Oooooooogogoooog
Oo0ooooQgoogooood
OO0 oDooo4Qgooooodg

OO0o0o0oooogod
OooOoo0oood
Ooo0oood

goooaoand
ooododda
gooooan
ugoodaoand

od Ooao

O

Ooo0oo0Oo0oo0oobodg
Oooo0oOooodg
Oooo0Oooodg

10

20

30

40

50



oooooooao
gooooboooan
oooooooao
gooobooan
gobooogoboaoan
oooooooao
goooogobooan
ugboodagbad

oooooooao
gooooboooan
oooooooao
gooobooan

goooooao
ooooooao
ooooooao
ooog oo

gbooobooboobog 0o

oooooao

oooooao

googobao

goooagbad
ooooao

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

[ I R |
[ B R |
[ B R |
[ o R |
[ o R |
[ B R |

oo oooooogogogoo
OO0 oooooogogoo
OO0 o ooooogogoo
OO0 oooooogogoo
OO0 0o oDooogogogao
Ooooooooogogogoo
oo oooooogogoo
OO0 oooooogogoo
O oo ooooogogoo
OO0 oooooogogoao
OO0 oD ooDooogogogao
Ooooooooogogoo
oo ooooooogogoo
OO0 oooooogogogoo
OO0 oooooogogoo
OO0 o0 ooooogogogoo
Oooooooooogoogod
oo ooooooogogodg
oo ooooooogoQgg
oo o ooooogoQgog
OO0 o0 ooooogogg
OO0 oo ooooogogg
Oooooooooogoogodg
oo ooooooogogog
oo ooooooogoQgg
oo o ooooogoQgog
OO0 o ooooogogg
OO0 oo ooooogogg
Oooooooooogoogoodg
oo ooooooogogog
oo o0 ooooogoQgg
oo o ooooogoQgg
OO0 o0 oooooggg

I e [y ) e A [ |
I e [y e e e e e
OO0 oo ooDoooggdg

Ooo0ooooooooooooo oo oDoDoooooD oo oDoDoo4oooooooogdg

O
g
u
O
g
O
g
u
O
g
u
O
g
O
g
u
O
g
u
O
g
O
g
u
O
g
u
O
0
O
O
U
O
0
U
O
0

N ) ) ) ) ) ) A A Iy B
OoooOoocoOoooooooooOoooOoooooooooooooobooOoOgoan.

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

OooooooQgogoao
OoooooQgogoao
OooooogQgogaoQg
Ooooooggogaog
OO0 oooogogaog

O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo

O
O
O
O
OJ

(]
O
O
O
O

O
O
O
O
O

oooooooooao
gooobooboao
gbooaooboaoan

O

O
O

OoOoOoo0ogogooOogano
OO0ooogogoodao
Ooo0ooooogogQgoo

(29)

Ooo0oooogogQgoo
Oo0oooogQgoo

googao
gooaao
ooogao

[ O I |
[ |
[ B R |
[ I R |
[ o R |

OoOoo0ooooOooOoao
Oooo0oooQoogoao

a
O
g
u
O
a
O

O O
O O
O O

JP 2004-500863 A 2004.1.15

gooooooooooooouoooooooboooboooooooooao
ugbooobooboboobooboooboooboobooooobooboobao
ooooooooooocoouooooooboooobocooooooooao
gooobobooobooboboogobooboboooboobobo
ugboobobooooboobooobooobooboooooboooboodnb
ooooooooooocoouooooobooooboooooooooao
gbooobooogoboooboao

ooooooooooooooooooao
gbooobooboobooboobooooao
oooooooooooooooooooao
gobooooobooboooboooobogoboo
gooooo ocoobooob ocobooao
0 oocoooooooboooooooao
gooobooboobooboobobooo
ugbooboobdog obooooobaoaoao

ooooooooboooooooao
ooooooooDo OoooboDboo

ugboooboooobooboaoadnb
gooooooooooooao

O Ooooo

O
O

O
O

g
u
O
t
O

gboboooboobooboonn
gbooboobooboaodd

oooooooo oooao
gboboobooboooooand
oo

gboooboobooboooad
xOJoo oooooooao
gboobooboonnb

ooooooooboooooooooao

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 [ |

OoOoooooDoooDooobooooogooogao

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

OooooooooQgooao
oo ooooooQgooo
OO0 oooooogooao
OO0 oooooogogogooao
OO0 oooDooogogogogoao
Ooooooooogooao
oo ooooooQgooao
OO0 ooooooQgooo
Oo0oooooogooao
OO0 oooooogogogogoao
OO0 oo oDooogogogoao
OooooooooQgooao
oo ooooooQgooao
OO0 ooooooQgooao
OO0 oooooogogooo

goood

I e I [y
OoooOoooOooobhooohooohooobooooooooooOoOgoano

OooooooooQodg
OoooooooogogoQgodg
Oo0oooooogogog
OO0 oooooogogdg
O O0Oo0ooooao
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao

oooooooao

OO0 oDoooooQgooooo

O 0Ooo0goooao
O 0OooQgoooo
O Ooogooo
O Ooogogooao
OO oQgogoao
O 0Ooo0oo0ooao
O 0Ooo0goooo

Oooooooooooao
Ooooooogoooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogogooooao
Oooooocooooooao
Oooooooooooao
Oooooooooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogogooooao
Oooooooooooao
Oooooooooooao
Ooooooogoooooao
Ooooooogogogogoooao
Oooooogogoooao

Oooooocoooooooogogooooao
OooooooooOooOoooOoao

oo

OO0 oo oooogogooooao
OO0 0o oDooogoggooooao

OoOooooooooogooogao

OO0 oooooogogooooao

OO0 oo ooooQgooooooo

(30)

OO0 oo oooogogooooo

OO0 oo oooogogooooo

Oo0ooooggogooao
OoooooooogoOooOoao
OoooooooQgooao
OoooooooQgooao
OoooooogoQgooao
OoooooogogQgooao
Oo0ooooggogooao
OooooooooOogooao
Ooooooooogooao
OoooooogooQgooao
Ooooooogogogooao
OoooooogQgooao
Oo0Dooooggogooao
Ooooooooogooao
OooooooooQogooao
OooooooogoQgooao
OoooooogoQgooao
Oo0ooooogoggooao
OO0 oDoooggogooao

OO0 Do oDooogoggogogoooaog

OOo0ooooooooOoooooab-o

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

OO0 oooooogogooooao

Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogoogoao
Oooooooogogoao
Ooooooogogogao
OooooooooogooOoao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogogogooo
Oooooooogogoao
OO0 oooooogogogao
Oooooooooogoao
Ooooooooogoogoo
Ooooooooogogoo
Oooooooogogogoo
Oooooooogogoao
OO0 ooDoooogogogao

OO0 oo ooooQgoooooo

OO0 oo ooooQgooooo

OO0 oo oooogQgooooao

O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0OooQoooo
O Ooogooo
O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0goooo
O 0OooQgoooo

JP 2004-500863 A 2004.1.15

O 0o oo
O O ogo

goboooooboobobooboobooooobooboobad
ooooooooooOoooooooooobooooooooao

O Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooaoo
O 0Ooo0oooao
O 0OooQoooo
O Ooogooo
O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0goooo
O 0OooQgoooo
O 0OooQgooao
O Ooooooaog
O 0OoOooo

ooooooao
oooooooooooao

O

O Ooooo
O Ooooo
O 0OoOooo

10

20

30

40

50



e R e [ [ A [

Oo0oooooooDooooo4o0ooooooQgooao

Ooooooooo0ooooooo0oooooogogogoo
OOooooooooooooo4o0oooooogogogoao
OOo0oooooo0oooooo4ogooooooogogoao
OO0 o0ooDooo4ddoooooUog4dooooogogogao
Oooooooooooooooooooooogoogooao

Ooooooooogoogoao

ooooao

oo oooooogogogoo
OO0 oooooogogoo
OO0 o ooooogogoo
OO0 oooooogogoo
OO0 0o oDooogogogao

O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oooao

O

O
O

OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
OO0 oOoooogQgogaog
OooooooQgoao
OooooooQgoao
OoooooogogQgogoao

O oOooo

goooooao

OoOoo0ooood
OOoo0ooood
OO0Oo0oooogod
OO0Oo0oooogod
OoOoo0o0oood
Oo0oo0oood
Oo0oo0ooood

I [ Y |

O Ooooo
O

Oooooooo0ooDooooooooooaog
OoooDooo4o0ooDoooog4gogoooooaog
OO0 OoDoDooogog4ddooDoDooogoggogoooooaog
Oo0oooooooooDooooooooooao
OooooooogoQooo
OoooooogoQgogooQg
OoooooogQgogoaoQg
Oo0oooooggogog
OO0 oDoooggogg
OoooooooOoogoo
OooooooogogoQoogoo
OoooooogoQogogoaoQg
OoooooogQgogooQg
OoooooogQgogog
OO0 oDooogQgogodg
OoooooooQooOgoo
OooooooogoQogogoo
OoooooogoQgogooQg
OoooooogQgogooQg
Oooooooggogog
OoooooooOooOon
OooooooogoOoogoo
OooooooogogQgogoo
OoooooogoQgoogooQg
OoooooogQgogooQg
Oo0oooooggogoQg
OoooooooOooOoOo
OooooooogoQoogoo
OooooooogogQgogooQo
OoooooogoQgogoaoQg
OoooooogQgogoQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoOoogoo
OoooooogQgogoo

O o0Oooo
O 0Oooo
Ooooooodg
Ooooooogod

Oooo0oogooodd
O o0oo O

goooao
gugboogogoad
gooooao
gooooad

Ooooooood
Oooooooodg

oogao
oo

O

O

O

O oo oooooogodg

OooOood

(31) JP 2004-500863 A 2004.1.15

oooooooooobooooooooooobooboooooOogoao
goooobobooboboboobooboobooobooobobooboaodnb
ooooooooooooooooooooobooooooooao
gooooboooboboobogoboobooooboobobooboonb
uobobooboobobooobooboooooboobooobooag
oooao
goof
uod

goooao
gooao
gooad
oad
ooano
ood
oono

O0OoO0ooogoo
O0Oo0oo0oo0oao

B I I B o R |
O0Oo0oooo
O0OooOoooo
O 0OooOoooao
O0OoOooogoaog

O
g
u
O
g
O
g

O 0Oo0ooooao
O 0Ooo0ooooo
O 0OooQgooooao
O Ooogogoao

O Ooo0ooooao
O Oogooooao
O O0Oo0ooooao
O 0OooO0ooooao
O 0OoOo0ooooao
O O0O0oogoooo
O Oo0goooao

I [

O

oo

ooano

uono
o

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

O O
O O
O O
O O

O 0Oooo

gboobooooobooobooooobooboooboodd

oooooooobooooooooooboboDboooo
goboboboooboooboooboogoboobobobonb
goboooboooboobooooobooboobooboagadab
ooooooobobOoOoooooooobobDboooo
0 ooboooboobobogobooboooboogobao
oo gbooobooboooodobo boao
oooooooboboooooooao
oboooboobooboooboboboag
ooooooooobooooooogoao
ooooboobooboobobog
gbooboobooobooobogan

OoOoo0oo0ooao
OoOoo0oooao
OoOoo0ooood
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao

O
OooooogogoaoQg

OooooogogoQg
Oooooogogodg

O

goboobooboobogobooboao
ugbooboboobooobooobooboaoadao
ooooo OO0 booooooooao
g ooboobooboobooog o

O 0o oo
O O

uboodg obob boobdo oboobooooaobad
DO000O00DO0D0DOooooO0” 0000000000000
gbooobooboobooboobooboooboooboobad

10

20

30

40

50



e R e [ [ A [

Oooooooo o0 ooooogogoo

I e s e e A s s [ |

O0oDO0O0ooDaOo
ooooooao
Ooooooao
Oooooooao
OO0 OO OO0
OoDooooaOo
O OOoOoaOo
oooooo”
O0oDO0O0ooDaOo
ooooooao
Ooooooao
Oooooooao
ooooooao

goooooboooooooao
gbooobooobooobooobodao
gooooobooooooooao
gboboobooobooboogoboo
gbooboooooboobaoadao
gooooobooooooooao
ubooboobooobooobad
goooooboooooooao
gbooobooobooobooobodao
gooooooobooooo oo o
gboboobooobooboogoboo
ugbooobo oooo oooaoado

(32)

JP 2004-500863 A 2004.1.15

O Obooooogoooao
goooobooobooooadg
ooooooobooooan
gooooo ob boao
U ooboboooboooogan
ood oo booo oo

OOoo0oooao
OOoo0oooo
O0Ooo0oooao
O 0Oo0oooo

gboobooogobooboooobooboooobobobodnb

gbooboboobaoad
oooooooOooogogao
gboboobooboooooand

oooooooooooao
goog ob b0bo oo oo
oooobooboob Oad

O Oooooao
O Ooo0oooo

u
O
t
O
g
g

oooooooboooobooooooooobooboooooooooobooooboooOoao

goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
ooooooobooooouoooooooooooooooao
gooad
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
ubooog obobooboboobooboobobdo oboo oboooooboobooobooadab
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goooobooob oooboo oboooboooboobooboobooobooboobooboao
ooooooooooooouoooob0 ooooobooo OO0 ooooooboooao
oo oboob ocogbooooboobobogoboobobooboooboboo
ugbooboobogoboobooboobooboo oboooooboobooobooadab
gooooooobooocoooooooooooooooooooobobooooOoOoao
ooogog ooboooo ooobooobooboooboobobbo oobob boao
uoodg ooooboob boboobooooboo oboobo oooobaoado
ooooooooo ooobobooo OboOoO ODoobobOoooOooooooo ooooao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooao
gooad
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
g 00 oooboobooobooooooooobbooboooooooooboDbD oooboobOoao
g ob oooooboob oobooboboobo obooobo oo oobaoao
oooooooooooooooooobooooooooooobooobooooao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao

10

20

30

40

50



e R e [ [ A [

Oo0oooooooo0ooDoDoooo0 oo oooogogogoao

Oo0ooooooooooog
OO0 ooooogogogogoooog
OO0 oooDoogog4gogoooog
Oo0oooocooooooondo
Oo0ooooooooooog
Oo0ooooooooooog
Oo0ooooooogoooog
OO0 ooooogogogogoooog
OO0 oDooDoogog4gogoooog
Oo0ooooocooooooonOo
Oo0oooocooooooog
Oo0ooooooooooog
OO0 oooooogooooog
OO0 oooDoogogogogoooog
OO0 o0ooDoogogogogoooog
Oo0ooooocooooooondo

Oo0oooooooo0ooDooooooooooogdg

gooooobobOooboooogao
gbobooboooooboooboaodnb
ooooooooboooooogano
gooobooboogobooan
goaoad
oooooooboOooooogano
gbobooboooooboobgonb
ugboobooooboobogadhb
gooooobobOooboooogao
gbobooboooooboooboaodnb
ooooooooboooooogano
gbobooboooogobooobogonb
gboobooooobooboaoadhb
oooooooboOooooogano
gbobooboooooboobgonb
ugboobooooboobogadhb
gooooobobOooboooogao
gbobooboooooboooboaodnb
U Oo0oo0o0 boooooooao
gbobooboooogobooobogonb
gboobooooobooboaoadhb
oooooooboOooooogano
oo ooobobooobobog o
g oboboobo oo obodghob
oooodg oooooooao

oo o0ooagd
goooaoan
oo Oo0O:n0

gboo oooag
gboooodaoand
oooooooao
gooad

OOoo0oooao

O
O
ooooooao
O
O
O

O
g
O
O
g
4
O

OooOoo0ooood

O
O
O

Ooooooooooooooogoooao

gooooooodo obaoao

oooooao
googbad
gobooogboad

oooooooao
g oboo oood
ugboooboaooboad

oooooao

oooooooooooooooao

gbobooboobooboogobod

Ooo0oooooooooooooo0oooooogogoao
Oo0oooooo0ooooooo4o0oooooogogoao

O

Oo0oooooooooooooogdg
Oo0ooooooooooooogdg

(33) JP 2004-500863 A 2004.1.15

O

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

OO0 oooooogogoooao
OO0 oooDoooggoooao
Oo0oooooooOgooOoooao
Oooooocooogooooao
Oooooooooooao
Oooooooooooao
Oooooogogogoooao
OO0 oooDoooggoooaog
OoooooooogogoOoooao
Ooo0oooooogoooo
oo ooooooQgoooo
oo ooooooQgoooao
Oooooooogoggoooao
OO0 oooDooogoggoooaog
OoooooooogoOoooao
oo oooooogogoooo
oo ooooooQgoooo
Ooooooogoooooao
Ooooooogogooooao
OO0 oDooogogoooao

oonf g o
ooodo o0 ooobooooooooao
goboobooboobooboobobooo
gbooobooboobooboobooooad
ooooooobo oooobo ooooao
oo 0oooboo0o oboooboogoboogao
oo ooob boooboooboodabo O
ooooooooobo ooob oooao

gbobooobooobooboooboooogoboao
ooooooooooooo oo booao
gobooooboog oboooooboonob
gbooobooboobooboobooooad

U0 ODoOoOoOO0OO0 ODooooooo oo

goooobooobooboboogoboonb

gboobooooboobooboodd
ooooooao
oooooooooocooooooooao
goooboooboooboooogobogobao
gbooobooboobooboobooooad
goooooooooooooooooooao
gooobooboobooboobobooo
ugboobdooboboobooboaoobood
ooooooooooooooooooao
gbooobooboobooboobooooao
oooooooooooooooooooao
goboobooboobooboobobooo
gbooobooboobooboobooooad
goooooooooooooooooooao
gooobooboobooboobobooo
ugboobdooboboobooboaoobood
ooooooooooooooooooao
gobooooaoao

10

20

30

40

50



(34) JP 2004-500863 A 2004.1.15

oooooao
ooooooooobooobo0oo0o00 Do boooooooooobDDbDO0 ODoDbDOo
oooo0 004040 o000 ObooooooooOoooODODOOOOoOoobobobDbODbOoOon

gooobooobobog O0ob oobooboboobobDb0 Dobobo booobo
uooodog obobo oobooobooobooobooboooboobooboobo oo booao
ooooooooobooooooooooooboooo0oo0o0o0 ooooooooooao
ooooobooobooogobgoooboboobooooboobob bboobooboo
ugboooboobooooobooboboobooboobooboboouobooboobad
oo obooooo4oobL0 oo oooooooooooDbOOobD ODODO ODObODbODbOoo

ooooobooobo oo ooooboobo ob bbooobooobooobooobobodo
oooooob ooob0 ooooooboobob oob0b0 00 coooooooobooao
goog ooboobogobobDb oDoboboDb OO0 oobooboooboboobobo o

oo ocoobooooobooboobooboooooboobooooobooboaodnob
oooooao

gooad
ugboobooboobooboooboobooboobouoboobobooboobooaa
uooooooob oooobobooob ObbooboooooooooDbD ooooboDbODoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
oooooooooooooooooooboDbD OO0 oooooobooboooooo oo

goboobooboobogobooboboobgooboobooboboboboobobao
oooobooboaoahnb

OooooooooQgodg
OoooooQgdg
OooooogoQgdg
Oooooogogdg
OO0 oooogoogdg
Oooo0oooOodg
OooooooQgdg
OoooooQgdg
OooooogoQgdg
Oooooogogdg
OO0 oooogoogdg
OooooooOodg
OoooooQgdg
OoooooQgdg
OooooogogoQgdg
Oooooogogdg
OooOoo0ooooOodg
Oooo0oooOodg
OooooooQgdg
OooooogooQgdg
Oooooogogogdg
Oooooogogdg
I [ |
OooooooQgodg
OooooooQgdg
Oooooogoogdg
Oooooogogdg
Oooooogogdg
OooOoo0ooooOodg
OooooooQgodg
OooooooQgdg
OooooooQgdg
Oooooogoogdg
Oooooogogdg

O OoOooo
O O o0goo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Oogooo
O O o0gogaog
O Ooo0oono
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O OooOooo
O OooOooo
O Oogoo
O O0Oo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O O o0goo

goooooobooococoouoooooooboobocooooooooao
gboobooogoboobooobooobooboooobobDbodnb
ugb booboooobooboboobdobo boobo oobooao
oodo oboooooooooao

g

OO0O0Oo0oo0oooao
OOoo0ooooao

OooooooDoooDooooogogooogogoogoo
Ooo0Oo0o0oooOod

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

Iy sy e R A B

I e e e e e e e ) e s s [ |

OO0 ooooooooooDoooooooooog
OO0 oDooooooooDoooogogogooooog



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 [

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

Ooooooooooooooaogo
Ooooooooooooooog
Oo0ooooooooooooaog
Oo0ooooooggogoooooaog

Oo0ooooooogoooooo

Ooo0oooogoQgoo
Oo0ooooooogodg

Oo0ooooooogooooog

OO0 OoDoDoogog4ogooooaog
OoooooooogooooOoao
Oooooooogooooao
OoooooogooQogoooao
OoooooogogQgoooao
OoooooogQgoooao
OO0 o0DoDoogogogooooogod

googao
goodaoand

OO0 oooooo4gogooooog
OO0 oooDooogog4Qgooooog
OO0 Do oDoogog4gooooaog
Oo0oooooooogoooooao.o
Oo0ooooooogoooooono
OO0 ooooooogooooog
OO0 ooooooQgooooog
OO0 oo oDooogog4Qgooooaog

O O o
O O o
O O o0

Oo0ooooooodg
Oo0ooooooodg
Oo0oooooogoogodg

I [ I [y
Oo0oooooogoogodg

O 0o oo
O Ooogoo

g
g o
oogd
oooao
oo oOa4d
goooao
gbooooad

Ooo0oooogQgoo
O 0Oo0ooooao
OO0Oo0Oo0ooao
O Ooo0ogooao

Ooo0Ooo0oo0googoo
Oo0oogogo

Ooooooooooogooogo

Oooooooooooood
Ooooooooooooogodg
OooDoooooooooogodg
OOoooooooooooogodg
OO0 oDoDoooggogooooogod
Oooooooooooood
Oooooooooooood
Ooooooooooooodg
Ooooooooooooogodg
Ooooooooooooogodg
OO0 oDoDoogoggogooooogod
Oooooooooooood
Ooooooooooooodg
Ooooooooooooogodg
OooDoooooooooogodg
Ooooooooooooogodg

Oo0ooooooogogooooano

Oo0ooooooogoooooao

(35)

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

O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O Oo0ooooao
O O0Oo0Oooooao

g o

gbooboboooobooboobad

OO0 oooooo4gogooooog
OO0 oooooogog4Qgooooog
OO0 oo oDoogog4gooooog
Oo0ooooooooooooa.o
Oo0oooooooogoooooano
Oo0ooooooogooooao
OO0 oooooo4gogooooog
OO0 oooooogogooooog
OO0 oDooDoogog4gooooaog
Oo0ooooooooooooa.o
Oo0oooooogogooooano
Oo0ooooooogoooooo
Oo0ooooooogooooog
OO0 oooooogoggooooog

O
O

O 0o oo
O Ooogoo

O
O
O
O

OO0 oooooogogdg
OOo0oooooooOod
OOo0ooooooodg
Oo0oooooogoodg
Oo0oooooogoogog
OOo0oooooogoogodg
OO0 oooooogogg
Oo0ooooooood

OO0 oo oDooogoggoooao
Ooo0ooooooogoooao
oo oooooogoooo
oo oooooogoQgoooo
oo oooooogogQgoooo

OO0 Do oDoogog4Qgooooog

0
0

Oo0oooooooooooa.o

O
O

Oo0ooooooogoooooao

O
O

Oooooooogooooaog
Oooooooogooooaog
OoDoooogog4ogooooaog
OO0 ooDoogQgoooao

O
O

JP 2004-500863 A 2004.

O
O

Oooooooogogogogoao
OO0 oooooogogogaog

O
O

0
0

oooooooao

gooooboao

gboboooooogan
ooooooobooooano
ooo oo0O booobao
ugboouoboobodobad
ooooooobooooan
gooooboobooband

10

20

30

40

50



(36) JP 2004-500863 A 2004.1.15

ooooooooOoooooooooobooboooooan
goboobooboooboobo0o oboooboooboo ooao
gbooboboobooboobooobooboooboooagadnb
ooooooboOoocoooooooooboobooogogoao
oo ooboboobooogoboobooobgobao
gboooodaoad gboobooaooodgbad
ooooooobooooan
ooo ooooboao
ooooooobooooan
goooobooboban

O 0Ooo0ooo

Oooooooooogogoao
Ooooooooogogogoao
Oooooooogogogogoao
OOo0oooooogogogaog
OO0 oooooogogogaog
OooooooooogoOoao
Ooooooooogoogogoao

O Ooooo
O Ooooo
O Oogooo
O O o0gogaog
O Ooo0oono
O Ooooo
O Ooooo
O Ooooo
O OoOgoo

u
O
g
O
g
g

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

u
O
g
O
g
g

gooad
ugoadg
g oOa0
uoand gooaod

oogo ocooog oo oooooobooooogoao
gooono oDobo googo ooooboooboao
ugbooobd oobooboooboooooboo oo
o000 0000 0040 ooooog oooogoao
gooooooboo oobooboo oooboo oo
ugob ocoobooaohob gboooboaoobodaao
ood ooooao
ooano googano
oad o oo o

gboobooobooobobooboao
gboobooooboaooobod
ooooo ooogoao
goooooono oogaob
oooogo oo oo
g ob booobogaob
gbooobooboaoanb
oooooooo oo
oo 0ooogbao
g ooodoab oOa4d
ooooooooaon
gboooooooad
oooooooao

Oooooooooooooogogoao
OooDoooogoooooogogoao
OO0 oDooogg4oooooogogogao
Oooooooooooooogoogoao

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O ood

O O o

O OO

[ i R |
O Oooo
O o0ood
O O0ooo
O Oooo
O Oooo
O Oooo

a
u
O
a oo
O
g

O Ooo0ooo

O
a
O
g
g
O
a

0
0
g
O
g
4

oo ooooogooQgg
OO0 oooooggg

OooOood

U
O
g
O
g
t
O
g

OOoo0ooooao
OO0Oo0ooooao

O O0Oo0ooooao

O O0Oo0OooOoooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
Ooooooodg
O 0O0o0Oooooao
OO0O0oo0oo0oooao
OOoo0ooooao

O Oooo
OO0Oo0ooooao
OOo0oo0ooooao

O Ooo0ooooao

O O0Oo0Oooooao
Ooo0oooooooQgdg
Oo0ooooooogdg
Ooo0ooooogdg
O Oooo

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

Ooo0oo0ooooo oo oo ooo o0 oo ooDoooooooDoDooo0o oo oDooooooooao
Oo0o0oooooo0oooooo 00 ooDoooo oD oooDoDooo0oooDoDoDooogogooooao
Ooooooogd
Oooooogd
OOooooogd
OoOoo0oo0ooood
OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
OOoo0ooooaog
O O0Oo0ooooog
OoOoo0oo0oooao
OoOoo0ooooaog
OoOoo0ooooog
OOoo0ooooaog
OOoo0ooooaog
O 0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OOooOooooaog
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
O 0Ooo0oooao
O Ooogooao
O O0Oogooao
O 0Oo0ooOooao
O 0Ooo0oo0ooao
OoOoo0ooooao
OoOoooooaog
OOoo0ooooaog
O 0Oooooog

ao gooad

oooooooao

gooogbad

oooooooooooooooooooobooooooooooooboboOoooooOoOoan
ogoo0 ocooboooboboobobogobgoooboobooboobobooboobo o
ucoooboooboooooboooobooboocooobooboobo oobooobaoao
ooooooooobooobooooooobob0 ooooobOooboboooooooooDoao
oooooboo oo ooobooboooboobobo ooobob bboobo oboao
oo ocoboobobooboooobooboooboboobooboboouoboboboao
oooooooobobooO0o0 ODbooooooooobOoOOoOOOoOoOoooobDbDbOOoOod
oooob obooobooboooboooboobobooboo ob0 boobooboobooobaodd



e R e [ [ A [
I e [ e e R [ A B
e e e e e e e e A B
e e e e ) e e s e [ A o B
e e e e s e e ) e e s e Y o A

ooooao

OOooooooogooOgodg

OOoo0ooood
OOoo0ooood
OOoOo0ooood
O0Oo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
OO0OoO0o0oood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0ooood
O0Oo0ooood
OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0oooodg
O0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Ooo0ooood
O0Oo0Oo0oood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood

Oooooocooooooooo oo oDooooooDoDooooooooooogoogoaog

O O
O OO
O O o

Ooooooooogoogoao
Ooooooooogogogoao
Oooooooogogogoo
Oooooooogogogao
OO0 ooDooogogogao
Ooooooooogoogogoao
Ooooooooogoogoo
Ooooooooogoogoao
Oooooooogogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogoao
Ooooooooogoogoo
Ooooooooogoogoao
Oooooooogogoao
OoDooooogogoao
OooooooooogooOoao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogoogoao
Oooooooogogoao
Ooooooogogogao
OooooooooogooOoao
Ooooooooogoogoao
Ooooooooogoogoao

Ooooooooooooooaogo
Ooooooooooooooog
Oo0ooooooooooooaog
Oo0ooooooggogoooooaog
OO0 ooDooogogogoooooaog
OOoooooooooooooao

OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OOoooooaog
OO0Oo0ooooog
OoOoo0oo0oooao
OoOoo0ooooaog
OOoo0ooooogo
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O Ooo0oooao
OOoo0oooaoo

gooad

ogoo0o oogao
ooo0o oooo
oooooooao

Oo0ooooooogoooooono
OO0 ooooooogooooog
OO0 ooooooQgooooog
OO0 oo oDooogog4Qgooooaog
OO0 Do oDooggooooog

O
O
O

Oo0ooooooogogooooano

O Oooo

37) JP 2004-500863 A 2004.1.15

o oooooooooboboobooogoooao
ooooooooboooboooooooooDbao

oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
Ooooooooodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 oo ooooogdg

oboooboobooboooboboboag
ooooooooobooooooogoao
ooooboobooboobobog
U oboobooobooobooobaodd
oooooooobooOooooogao
goooooog oooobooboao
ubbooboobooboooboood
U boooooooooob ooao
oboooboobooboooboboboag
oooooooooocooooooooooao
gbobooboobooboobano
gboooboobooboooad
ooooooOoooogogao
gboboooboobooboonn

OooooooogooQgdg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OoooooooOoadg

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

goooboooobogobad

uoboooboobobooboobo oobaoao

10

20

30

40

50



e R e [ [ A [

(38) JP 2004-500863 A 2004.1.15

oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
ooooboooboobooboooboboobooboboobob0 bo oobooobooao
ooooo0 ooooo0 ooooooobooooo4ooobob0 o0 ooooooao
gooobo oooob Obobo4obO0 OUbo4ob Doboooboboboboono
ooooooa” " 4oboo oooobooboooobooboobooobooboobaod
oooooooboooooooooooooboooooOoooooboobooobooOogoao
o0 boooboooobooboboobooboobooboobooboooboobobno
ugooobooboobooboboobdo ob bboobooboobooboobo ob o
ooooooooooooooooooobooooooooobobooooooOogoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooao

googao
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooooooboooogoob0 oo ocoooooooobooo bObo OooOoao
gooooobooobobo oo boobooboboboo ODoOobo oboboob bo
ugbooobooboobooboboobd ob boobobooboobobobooao
oooo oooooooobobooboboo0oo4oo0ob0 o0 coooooooooboDoDoao
uooog obobooooboooboobooboobooob OO obooboobooobao
ooooooooooooooooooobobooo0D OO OooOoDODOOOoOoooooao
gooob booboQo oobob bobo booboobobooboooboboa
uoooobooboobooboboo OO0 ocobooboooboooboob ooba
oooob0 o000 ooo obooooooooooOoDbOOCOCOOoOoooooooboDoao
goooobooboboobobooboboobobooobooboboooboboDbao
ubooobooboboobobobouoboobobooboobooboobon bao
oooooooooooogoooooob oooboooboooooooo0 oooooao
oo oo oooboobooboboobo obo ooboobooob boobooobao
oo oooooo4oQ0 oo booooooooOoooboODOOOOooooooobooboo o
oo ooobooboodg obob b oboobooboboo Oobob booo
oooob oboooob 0o oboooboooboooboob 0Dobooboobo oobao
oooooooboooooooooooooboooooOoooooboobooobooOogoao
oooag

goodgano
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ubooboobobooboobad

ooooao

a
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
ooooooooobooooooooooobooboobooboo0ooo0oo0o0 oooooooooao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobobooboobobooboboboo oboboobooobao



Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg

Ooooooogdg

OoooooooooooDoooooooooooogogogoao
Ooo0ooooQodg

O 0Ooo0oo0ooao
O Ooooo

oad

O 0Oooo

OoOooooooo0o0oooooo oo oDoDooooo oo oDoooo0oooDoDooooooooao
OoOoooooo0ooooooo0 oo oDoooo o0 oo oDooDooDooDoDooooooooao
O O0ooo

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

Ooooooooooooodg

Ooo0oooogoQgoo
OoooooogogQgoo
Ooo0oooogQgoo
Ooooooggoao
Oo0oooogoQgogao
OooooooQgoao
Ooo0oooogooQgoo

Ooooooogdg

OO0 ooooooogdg
OO0 ooooooogdg
OO0 oo ooooogdg

OOooooogdg

Oooo0oogoood

OOoo0oooOod

OooooooooogoogooQg
oo ooooooogoogoo-g

Ooo0oooQgodg

(39) JP 2004-500863 A 2004.1.15

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

oooooooooocooouoooooboboooooooano
gboooboobooboobgoobobogoboobobao
gbooobooboobooboobooobooobooboobad
ooooooooooo0o oooooooboooooooao
goooboobooboobooboooboooboooboo’ O
gboobooboboobdoobooboooboobooobad
ooooooboooooooooooobobooboooogoao
gboooboobooboobooboooboooboodan
gboooboobooboobgoobobogoboobobao
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
ooooooboooooooooooobobooboooogoao
o0 boooboooooboooboooooboobooood
ooooooobooooogoao

ugoboobobo boobooooboobdo ooboao oo
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
ooooooboooooooooooobobooboooogoao
gbooobooboobooboobooboooboooboobad
oooooboooooooooooooboboooooao
gboooboobooboobgoobobogoboobobao
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
g
ooooooboooooooooooobobooboooogoao
ooooboobooboobobob ocooboboobooobaoao
oooooooooocooouoooooboboooooooano
gboooboobooboobgoobobogoboobobao
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
oooooooobooooooooooobob oo ooooao

ooooobooooobooobooboobooboobooboobooboboobooboaodn

Oooooooodg
Ooooooood
Ooooooood
Ooooooogod
OO0 ooooogod

oogogao

ocooooooooboooooo ODoooooob0 ooooooooboo oo
goooobooboboogoboobobooboobobb0 ooooboo
g ooooboob oo oboooooboooboo oboboooooboo oo
ooooob0 oooooooobOoooooooooobooooboooooao
gooboooboooboboboobooboboogobooboboobooboobonn
ubobooboouobobobobooboobobooboobooboboobooboodad
O
g

10

20

30

40

50



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

Oo0oooooogogodg
OO0 oooooogogodg
OO0 oooooogogdg

OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao

(40) JP 2004-500863 A 2004.1.15

goooooooboooooooooooboooooooooooobobooooOogoao
gboboobobooobooboooboobooboobooboobooboooboonbo ooao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
gooobo ob booobobOoOobOO0ODb OO ODObOOobOoobobooboao
uboobd ooboobooooboo boobooboob0 ooboobooao
uooooo0 oo ocoooooooooboobOOobOo0o0o40 OO ObbObooboooooooao
ugooog oooobodo oo ocobooboobogo obooboooboooboog oo
oo ooouoo4o ooooooooooOOoOooooooooboDoDo o0 ooooao
oo oo oogogbooobooboobobooboobob booobobo oo
g ob obooodob boooobooboo obobooboooboobooobooobaoaao
oogaod

gooad

ugboobooouoboobob boobobooboobooobooboobooganb
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
oooooooobr ocoor ooooooooooooooooor ocoor " oo
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
oooooooooOoocooooooooooao

gooad
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goooob oo oobooob oo oboooboobooboobo oboooboobo oo
oo ocooooooooboobobooo4o0 oooobob oo ocooooooao
goog ooboobobogobo oboooboboobooboboobobooboboo
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
gooad
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao

ugbooboobooboobobouobooboobooboobobooboobao
oooooooobooboooooooooobobobooooooooooboDboood
gobooobobooboobooboobobooboooboooboban
O
gbooobooooboobonb
ugboooboooobooboaoadnb
oooooooboOooooogao
gbooboobooobogobao
ugboobooouoboobooadnb
ooooooobOooooogao
gboooboboobooboooboaodnb

OOoo0oo0oo0ooao
OOoo0ooooao



(41) JP 2004-500863 A 2004.1.15
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooooOoooooooooooDoao
gooogobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ubobooboobooboooboobooboboobooboooooboondan
oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
uono
oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
goooobooobobo0 0o obooboobob b0 obobooboobobog o
oo ocoobooobooboobooboobdo ob bbooooooob 0o obaoao
ooooooob oooooob ooobooobO oDooobOoobocoooooooooDoao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gooobo” booboboobooboobooboooobooboobooobooboobd
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
goooobooobooboogobgoooboboob 00 obob OO ooboboobao
oo 0oobdo oobooboobooboooboooboad U oobooobooboobod u
oooooooooboobo ObboboobO ODoOooOOOOO0oOoooobobobOoOobooooooao
ooano
oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooobooooooooooooboooooooooooobobo bOboOoao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oo oo oooboobo ObOooOooOoOO0OO0oOo40oo0ob0 oo ocooooooo oo oo
goooobooobobogob bobo4oboboooboo boobooboboobao
g oooobo ob bbooobooobooboboOoob ODOooOooO0o obObooboobo ooobao
oo ocooooooooobooboobooooooooboboooooooo oo oo o
oo oo oobobo oobob0o 0oO0o obooboobooboooboobo oobao
uboodg obooboboobobo0 oobobooboboooboobooboobad

oo obooooooooooboboOo0oU0o0 OCOoooooo0 oo oooooo o
g oooooboooboboobo oboobobo ooobooobooobooobooboo

10

20

30

40

50



e R e [ [ A [

(42) JP 2004-500863 A 2004.1.15

oo oo oooooooooobooboO0bo Obbobooooo4oooo ooooao
ooo oo oooboob0O ODh DooOoODOOODO0OO0oo0oooo0 ooooao
ooooooooboOoooooooooboDboooo

uoboooboobooboobooboooboooboobooobooobad
oooooooooboooooooooooboboooooooooao
ooooboob 00 obooboooboob bobo 0o oo
ub toooboobobdo oobo ooboooboaoadao
oooooobooboooooooooobobooooodd
oboooboobooboboobooobooooobooan
oooooob0 ooooobooboOoobooooooooooao
googoad goooboobobogno

O 0Ooogooo
O 0Oo0oogo.o
O 0Oooogogoo
O 0Oooogogo

OO0 oo oDooogogoooo
OO0 o0oooDooodgogogooao
Ooooooooogogogoo

oo ooooooogoogoo-g
oo oooooogoogogooQg
OO0 oooooogogog
OO0 oooooogogogog
Ooooooooodg
Oooooooodg
oo ooooooQgodg
oo oooooogooQgog
OooooogQgog
OOoooooggdg
Oooooooogogoad
OooooooogooQgdg
OooooooogoQgdg
OoooooogoQgdg
Oooooogogg
OOoooooggdg
Oooooooogogoadg
OooooooogoQgodg
OOooooooog
O Ooooooog
OO0 ooooog

OooODoooDoooDoooboooogoooogao
N I I I N [y O

Ooooooooooooooogogogoao
Ooooooooooooodg
Ooooooooooooodg
Ooooooooooooodg

OO0 oooooogoQgdg
OO0 oooooogogdg

g
a
O
a
u
O
a
O
g
u

O0o0Doooogogdg
OooooooogoQgdg
OooooooogQgdg

g o ao o oo
ooooooao oooooooboOboOoooooooooboDboooad
gooooogao goboooooboobooobogobooboboo o

ugoouoboobooboobooboobdono boobOO0o oboobooobobaodo

Oo0oooooooo0ooDooooooooooogdg
OO0 ooDoooo0oooDooooooooooog

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

ggoogao

ogoogano
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobobooboboobooboboo OobO Doboobooboobooaob
oo obooouobooboboobooodo ob0 0o oboooboobooao
oo ooooo0 oooooobooooogd

ogoogano

oooooooooboooooooooooboooobooooo0 ocooooooobooao
gooobooobooboobobogoboobobo0 bobobooboboobao
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
ooooooooobooooooooooooboDbO oooboobooocoooooooooboDoao
gooobooboboobob0b0 oobooboobooboboobobooboDbao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
ooooboooboobooboboobooboboobob booobooobooobao
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
uon

ooooao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb

10

20

30

40

50



e R e [ [ A [

e N R [ |

[}

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

OoooOoooOhoooDoo0 obOoo oo oooooogogoodg
OoooOoocobhooooooooooooooonooOooOoonod

e R [ |
SO o0o0ogogoo

=]
OoOooOooooooDooobOooooooogooogoo

A [ Y |

OooooooooooooooQgogo

O 00 oodg
OO0 ooooooooooooo

Ooooooood

OoOoo0oo0oooao
OOoo0ooooaog

oad

OoOoo0oo0oooao
OOoo0ooooaog

OoooocooooooooogogoQgog
OooooooooooooogoQgog
Ooooooooooooooggog

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

SO0 00O oOooogo
o

OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao

Oo0ooooooogooooooaog
Oo0oooooogoggogoooooaog
OO0 oooooogogogoooooaog
OOo0oooooooooooooao

SO0 o0Ooodg

OOoooooogogog
OO0 ooooogogg
OOooooooogooQgodg
OoooooooogoQgg
Oooooooogogoodg
Oooooooogogog
OOoooooogogg
OO0 ooooogogdg
OooooooogooQgodg

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

SO 00O ogoog

=]
Ooooooooooooooao
oo ooooooOooooooo
OO0 oDoooooooooooo
OO0 ooooooOooooooao
OO0 oDooDoooOoogogooooao
OO0 0DooDooooogogogoooao

OO0 ooooooooooono

OO0 ooooooogoooooog

OO0 oooooogo4gogooooog

Oooooooooooooogoao
OooooooDoooogooogo

S [ T Y i [ |

OOooOoooood
Oooooood

Oo0ooooooooooooao

[ T Y i [ |

OO0 oooooo0ooooooao
OO0 ooooooOooooooao
OO0 oo oDoooOoogogogoooao

Oo0ooooooogooooao

O 0Ooo0oooao
O 0Ooo0oooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooogoooao
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao

O
O
O
O
O
O
O
O

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

(43)

Oo0ooooooogooooaog

OO0 oooooogog4Qgooooog

OO0 oDooDoogog4Qgooooog
Oo0ooooooooooooa.o

S i [ |

OoOooOooOooood

00 o0oogooag

OO0 oDooDoooOooogooooao
OO0 oDooDoooOooogooooao
OO0 oo oooo0ooooooao

OOooooood

Oo0ooooooogoooooano

Oo0ooooooogooooo

OO0 oooooogogooooog

OO0 oooooo4Qgooooog

JP 2004-500863 A 2004.1.

OoDoDooooo0o "oooogoogoag

OOooOooOooood

OO0 OoDooDoogog4gooooaog
Oo0ooooooooooooa.o

P00 o0Ooooo

OO0 Do oDooo0ooogooooao
OO0 Do oDoooOooogooooao
OO0 oDooDoooOooooooao

Oo0oooooogogooooao.o

OO0 oooooooooooo

Oo0ooooooogoooooaog

O
O
O
O
O
O

00 o0oogogaag

OOo0oooood
OO0ooooogod

OO0 oooooogoggooooog

0O o0 o0oogogag

OO ooooood

OO0 Do oDoogog4Qgooooaog

L R B [ |

Oo0ooooooooooooa.o

Oo0ooooooo0o0ooooooogog

Oo0oooooooooooao

S e e o [ o A o

Oooooood
OOo0oooood
OOo0ooooogod

Oo0oooooogogooooo

OOoo0ooooao
O Oo0ooooao
O O0Oo0ooooao

[
(S)]

O oo oogooo
D oo oogoo

OO0 oDooDooodoooooao

O 0Ooo0oooao
O Ooogooao
O O0Oogogoao

uo

O
O
O

O
O
O

OO oo
OO oo

10

20

30

40

50



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

OoOo0ooooooooooooo00 oo oDooooo oo oDoDoooooooodg
e e e e e e A o
e e e s e e ) s A o

Ooooooooooooogdg
OoDoDooooooooogdg
OO0 Oo0DoDooogogooooogd
Ooooocoooooooogod

(44) JP 2004-500863 A 2004.

Ooooooooooooao
Oo0ooooooOoooooao
Oo0oooooogoogogoooao
OO0 ooooogogooooao
OO0 Oooooogogogoooao
OOo0ooooocoooOooooao
Ooooooooooooao
Oo0ooooooooooao
Oooooooogoooooao
OO0 ooooogogogoooao
OO0 oo ooogogogoooao
OOo0ooooooooOooooao
Oo0ooooooOoooooao
OO0 oooooogogogoo
OO0 oooooogogoo
OO0 o0 ooooogogogoo
Oooooooooogogooo
oo oooooogogoo
oo oooooogogoo
OO0 oooooogogogoo
OO0 o ooooogogoo
OO0 ooooooogogogo
Ooooooooogogooo
oo ooooooogogogoo
oo oooooogogogoo
OO0 oooooogogogoo
OO0 o ooooogogoo
OO0 ooooDooogogogo
Oooooooooogoogooo
oo ooooooogogoo
oo oooooogogoo
OO0 o0 ooooogogogoo
OO0 oooooogogoo
OO0 o0ooDooogogogo

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

OOoooooooooooooQogogaQg

OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OOoooooaog
OO0Oo0ooooog
OoOoo0oo0oooao
OoOoo0ooooaog
OOoo0ooooogo
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaog
OOoooooaog
O0Ooo0ooooaog

ooooooooobooooooooooboboobooooodo

ooooooooooooooooooboooooooao

ood oboooooooobbo oobboooood
gobooooobooboboobo oobooobao
O Obbobooooooooooobooboboooooooao
gobood 0ob boobooobooboooobogono
uoooobo ooboob boooboooboob oooboooobad
ooooooooao

g
uobooobouobdoobooboobooooboobooobooobad
oooooooooboooooooooobooboooooOogoao
goobooooobooboboobooobooobooobooboobooobao

Oooooooooogoogoog
oo ooooooogodg
oo o0 oooooogog

O Ooogooo

g
U
O
g
O
g

O Ooooo
O O0OoOgooo
O Oooo

O
O
O
O
O
O

O

O

0

o

O 0Oooo
O 0ooo

O

[
(S)]

0

goooobooogoboooboobooobob0 OO ooboboobao
ub oooobooboob 0o goboooboooboooboooboobaodd
ooooooobooobo bboboocooo4oo0ob0 ocooooooobooao
gooooog 0ob ooboobooboobooboobooobao
U ooobooboobooobobooboob ooboobo oo ooao

O

O

10

20

30

40

50



oo oooooogogogoo

(45)

JP 2004-500863 A 2004.

L T e T e T e T e T e B e B e T e B T e T e T e |

godoooooooooooootoooooooooooooooooooooao
Oooooooooooooooooooooooooooooooooo0ano0anooan
I O Y Y A A W R W R W R
0 W A W A W R W R
goooooooooooooooocooooootooooooooooo0dondao
gooooo0ooooooooootooboooooobooooooooooooooao
Oooo0oooooooooooooooooooooooooooooooo0oo0dao
goooooooooooooooooooouoootoooooooooooododao
oo

Ooo0oo0ooao

Ooo0oo0oooooooOoooao

Oo00o0oogao

B4y mg, mL

BSL1.BSL2, £F/~iiBSL3 |50

MADb

Fx A ho—=z USP4 5.0

WEEEASZET Y v USP 3.2

=5 hEg = U o USP 0.1

HEFAK . s a d 1.0ml

Ooo00o0oo0oo0oao

AT mg,~mL

BSL1.BSL2, £/~iiBSL3|5.0

MADb

HfEE KT R U s USP 3.2

=5 N R U A USP 0.1

HEH AN q. 8 a d 1.0 ml

L e T e T e T e T e T s T s T e T e B |

U
u

gbooagbodaoan

OOooooogd

[
(S)]

Oooo0ogoood

10

20

30

40



(46)

JP 2004-500863 A 2004.1.15

i B e B s B e B B e e B B Oog— — — ™ Mm@ . m

Ooooooooooooooogogooooaoo

4y mg, mL

BSL1,.BSL2, #F/~2EBSL3|100

Fong lgge xR s B E202

===t S

IR AKET U A USSP 3.2

=5 hEg = U o USP 0.1

EHAMKg s ad 1.0 ml

Oo0oooogao

%y mg, mL

BSL1,BSL2, ¥F#iIBSL 3100

Bong lg@tEz 28, ¥k

FA=2 R

FE A bn—2R TSP 4 5.0

ARk b U A USP 3.2

=F MR U 24 USP 0.1

EFAK g s a. d 1.0 ml

Oo0o0oo0o

0000000000000 000DO0O0ooQUOooOoDooooUoon
0OO0O00O000O0OoO0O0oOoOo0OooDoooooao

Ooooao

0000000000000 00O0DO0O0oQoUOooOoDoooooon
0000000000000 000D0000o0ooDooooooOan
0000000000000 00o0DO0O0oOoUOooOoDooOooUoon
0000000000000 0O0o0DO0DO0oQoU0OooOoDooooooQ
OoooaoQ

0000000000000 O0DO0OoDO0DOoOoO0DOooOoDOoooooon
0000000000000 000D0DO0O0U0Uo0oOoDooOooUooOan
0000000000000 00O0DO0O0oQoUOooOoDoooooon
0000000000000 000D0000o0ooDooooooOan
0000000000000 00o0DO0O0oOoUOooOoDooOooUoon
0000000000000 0O0o0DO0DO0oQoU0OooOoDooooooQ
0000000000000 0D00D0DOo00oo0o0oOo0DooooooOan
0000000000000 000DO0O0ooQUOooOoDooooUoon
0000000000000 O0DO0OoDO0DOoOoO0DOooOoDOoooooon
0000000000000 000D0DO0O0U0Uo0oOoDooOooUooOan

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

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

10

20

30

40

50



(47)

JP 2004-500863 A 2004.1.15

O

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

Oooooooooooog
OoDooooogoooood
OO0 oDooo4gooooodg
Oo0ooooooOoooood
Oo0oooooooooogdg
OoDoooooooooogdg
Oooooooooooog
OoDoooo4gooooodg
OO0 oDooogQgooooodg

OO0 oD oooooo0ooDooogQgogoo

O 0Ooogoog
O O0Oogogaog
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooogooo
O Ooogoo
OoOoo0oooogod

OO0 o ooooogogoao

goboodagboad

O Ooo0oooao
O Oo0ooogoao

gooao
oogao

gooad
ooogao
gooao
good
oogao
gooogano
oooooano
gbobooobogao

Ooooooogogogao
Ooo0oo0oooogoao
Ooo0oooooQgdg

ugbo oooo oooad
ooooooooooao
gboboooboooboogan
gbobooodoao o4 d

oooooooooboooooooooooobooooooooooao
gooogbad
ooooooooooooooooooooobooooooooooao
gooobooboboogobooobooboogobooobooboooboon
uboobooboobooobobooboobooboooboooooboooboaodnn
ooooooooooooooooooooobooooooooooao
gooobooboboogoboooboooboogobooobooboooboan
ubooboboobooboboobooboobooboobooobooobaoado
oooooooooao

gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
ogoo0 oogbooobobooobooboogobooboobooobooboboobobDbDao
uboobooboobooobobooboobooboooboooooboooboaodnn
ooooooooooooooooooooobooooooooooao
gooobooboboogoboooboooboogobooobooboooboan
ubooboboobooboboobooboobooboobooobooobaoado
oooooooooboooooooooooobooooooooooao
uobooobooboooboooboooboobobooboooobooobaoann
ooooooooooooooooooooobooooooooooao
gooobooboboogobooobooboogobooobooboooboon
uboobooboobooobobooboobooboooboooooboooboaodnn
ooooooooooooooooooooobooooooooooao
gooobooboboogoboooboooboogobooobooboooboan
ubooboboobooboboobooboobooboobooobooobaoado
oooooooooboooooooooooobooooooooooao
gooogbad
ooooooooooooooooooooobooooooooooao
gooobooboboogobooobooboogobooobooboooboon
uboobooboobooobobooboobooboooboooooboooboaodnn
ooooooooooooooooooooobooooooooooao
gooobooboboogoboooboooboogobooobooboooboan
ubooboboobooboboobooboobooboobooobooobaoado
U oboboooooooooobobo oooboo oooob oooao
uobooobooboooboooboooboobobooboooobooobaoann
ooooooooooooooooooooobooooooooooao
gooobooboboogobooobooboogobooobooboooboon
uboobooboobooobobooboobooboooboooooboooboaodnn
ooooooooooooooooooooobooooooooooao
gooobooboboogoboooboooboogobooobooboooboan
ubooboboobooboboobooboobooboobooobooobaoado
oooooooooboooooooooooobooooooooooao
uooooboooboobooobono oboobo oooob booao
ooooooooooooooooooooobooooooooooao
gooobooboboogobooobooboogobooobooboooboon
oo oo ocoobooboobdobo oo ocoboboooobaoaoao

o oobooooooooooboo ooooooo oo oo
oooob boooobooboboo oDoboobooboob OO
uooob boob ocobdobo boobooboboo ooao
oooooooobooo obboboo obooOoOo OoooOooOoO Ooao

gooogbad

ooooooooao

10

20

30

40

50



Ooooocoooooooogdg
Oooooooooooogdg
Oooooooooooogdg
Ooooocogogooooogdg
OO0 O0OoDoogogooooogd
Ooooocoooooooogodg
Ooooocoooooooogdg
Oooooooooooogdg
Ooooooooooooogdg

Oooooooo0ooooooo0o oo oDooooooDoDooooooooao
Ooooooo0ooooooo0 oo oooooDooDoDoooo0ooooao
OooooooQooooao

Ooooooo0ooooooo0 oo oDooo oo oDoDooogogooooao
Oo0ooooo0ooooooo0 oo oDooo oo oDoDooogooooao
e A e e e ey Y o
OoooocoooooooooooDoooooooDoooooooooao

O 0Ooo0ooo
OOoo0ooood

gooogbad
ooooooao
gooooboao

O
O Ooo0ooOoo

OooooogQgoao
OO0 oooogQgogao
Oooo0oooQgogoao

O O o
O OO
O Oooo

gooao
goaoaad
ggooao
gooao

Oo0oooooogoooao
Oo0ooooooQgoooao
Oo0oooooogoQgoooao

OoooooooQogoooao

g
O
a
u
O
a
u

O
O

Oooooooogooooao

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

O

OoooooogoQgogoooao

OO0 o0DoDooogoQgogoooao
Ooo0oooooOooOooOooao
OoooooooQooooao
OoooooooQgoooao
OoooooogooQogoooao

gboboooboobooboooband

oooooooao
oooooooao

O Oooo

O

O Oooo

g
u
O
g

O

uobooobobooobooboad

o oooanO
goooao
gooaao
ooogoag
O

gooogao
ogooad
ooooao
gooagao
gbod aao

goooooao
ooooooao

(48) JP 2004-500863 A 2004.1.15
gooooobOoocoooooooooboobooogogao
gboobooooboobooooobooboooboodd
oooooooboOoocooooooooboobooogogoano
gboboobooboogoboobobooobooboboodd
gboobooooobooboocoooboobooood
ooooooboOoocoooooooooboobooogogao
gboobooooboobooogobooboboog
ugboobooouoboobooboouobooboood
gooooobOoocoooooooooboobooogogao
gboobooooboobooooobooboooboodd
oooooooboOoocooooooooboobooogogoano
gobooboooboogoboo0r oooobooboboodo
gboobooooobooboocoooboobooood
goooao
ugboobooouoboobooboouobooboood
gooooobOoocoooooooooboobooogogao
gboobooooboobooooobooboooboodd
oooooooboOoocooooooooboobooogogoano
gboboobooboogoboobobooobooboboodd
gboobooooobooboocoooboobooood
oooooobO oDoooboobOoooooooooooao
gboobooooboobooogobooboboog
ugboobooouoboobooboouobooboood
gooooobOoocoooooooooboobooogogao
gboobooooboobooooobooboooboodd
ooooooooao
gboobooooobooboocoooboobooood
ooooooboOoocoooooooooboobooogogao
gboobooooboobooogobooboboog
ugboobooouoboobooboouobooboood
gooooobOoocoooooooooboobooogogao

oboog ooooboo oboooboa
oooooooobooooooooooboboDboooo
gooboooboogobooobooboogobo oobobogoob b
oooob booboo oboo oooobooobad
ooooooooboooooooooobbobooooao
gboobooooboobooogobooboboog
ugboobooouoboobooboouobooboood
gooooobOoocoooooooooboobooogogao
gboboobooboogoboobobooobooboboodd
gobooboooboobobooboobooobooobd
ooooooboOoocoooooooooboobooogogao
oo obob boobooboboobooooboobo
uoboooboooboobobodg oboob boooad
gooooobOoocoooooooooboobooogogao
gboobooooboobooooobooboooboodd

10

20

30

40

50



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

O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo

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

Oo0ooooooooooooooooooao
OOo0oooooooooDooooogogooooao
OOo0ooooooooooDooooogogogoooao
Oo0oooDooogogoooooogooooao
OO0 Do oDooogggoooooogogogoooao
Ooooooooooooooooooooao
Oo0oooooooooDoooooooooao
OOo0ooooooo0ooDoooooogoooao
Oo0ooooooooooDooooogogoooao
OO0 oooDoooogooooooogooooao
OO0 0o oDoogggogoooooogogogoooao
Oo0ooooooooooooooooooao
Oo0ooooooooooooooooooao
Oo0ooooooo0ooDoooooogoooao
Oo0ooooooooooooooogogogoooao
OO0 ooDooogogoooooogogogogoooao
Oo0oooooooooooooooooooao
Oo0ooooooooooooooooooao
Oo0ooooooooooooooooooao
OOo0ooooooo0oooDoooooogoooao

OooooooooooooooQgodg
OooooooooooooooQgdg

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

(49) JP 2004-500863 A 2004.1.15

O
O
O

Ooooooo4o0oooDoooogogooooao
Oo0ooooogog4oooDoooo4gQgooooao
Oooooooooooooooooooao
OoooooooooDoooooooooao
OoooooooooDoooogogooooao
OoooooooooDooooogooooao
Ooooooo4oooDoooogooooao
Oo0oDoooog4oooDoooo4gQgooooao
Ooooooooooooooogoooooao
Oooooooooooooooooooao
Oooooooo0ooDoooogogooooao
OoooooooooDoooogogooooao
OoooooooooDoooogooooao
Oo0Do0oooogg4UoooDoDooog4Qgooooao

OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao

O Oooo

O Ooogo
Oo0Ooo0Oo0ooao

O O0ooo

O O0ooo
OoOoo0oooo

O Oooo

O Ooogo
OoOoo0Oo0ooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
O0Ooo0oooao
OOoo0oooo
OoOoo0Oo0ooao
OoOoo0Oooao
OoOoo0oooao
OoOoo0oooaoo
O Ooo0oooo
O0Ooo0oooao

O
O
O
O
O
O

gboobooogoboobooobooobooboooooboooboaodnb

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

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

ooooooao
gbooooooand

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 s sy e e e e A o B

OO0 oooDooggogos

Oooooogd
OOooooogd
OoOoo0oo0ooood

O
|

| O
O

|

Oooooooooo oo oo oooooooogoadg

|

]

O

OO0 ooooooo o oooooogoooo

Oo0oooooooogogoooao

(50) JP 2004-500863 A 2004.

Oooooooogoo
Ooo0ooooogooQgoo
Ooo0oooogoQgoo
Ooo0oooogQgoao
OooooogQgoao
OoooogQgogao
Oooooooogoo
Ooo0ooooogoogoao
OoooooogoQgoo
Oooooooogogogoao
Ooooooogogooao

gooobooboooooboaoado

ooooooobooooooooooboboobao
obooobooboobooboobooboobnn
oooooooooOooooooooboobono
goooboobobooobogboooboobno
obooobooboobooboobooboooad
ooooooooOoooooooooboobano
oooobooboboboobogoboobobnn
ubbooboobdoobooboobooboooad
ooooooooboooooooooobDboooad
ooooboo ooobao oo

oo ocoooooooooboDb 00 oooob oo oooooao
goooogo 0O

[
(S)]

OoooogQgogao

O

goog oobob boo0 oboooboobooobooboogno

o oobo oooobooooooooobo oooooooo oooo oo
ocooooooobooo OO oooobobOo 00 oo0o0 ocoooooao

goooob boob bDooboogbooobao

ooooooooboooooooooobboooooooooobobooobod
oboooboooboooboooboooboooboooboooooboooboooboaodnb
ooooooooooooooooooboboooooooooobobooobond
goooboooboobogobooboobooboooboobooobooDbonb
ubooobooobooobooobooboooboooboooooboooboooboagadnb
ooooooooboOooooooooobbooooooooobobDoobond
ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooooooboooooooooobboooooooooobobooobod
oboooboooboooboooboooboooboooboooooboooboooboaodnb
ooooooooooooooooooboboooooooooobobooobond
goooboooboobogobooboobooboooboobooobooDbonb
ubooobooobooobooobooboooboooboooooboooboooboagadnb
ooooooooboOooooooooobbooooooooobobDoobond
ogoogao
ooooooooboooooooooobboooooooooobobooobod
oboooboooboooboooboooboooboooboooooboooboooboaodnb
ooooooooooooooooooboboooooooooobobooobond
goooboooboobogobooboobooboooboobooobooDbonb
obooobooboooboogr ooobooboob ocoboobooobooobao
ooogo’ ooooooooooooooobooboboooboooooooog Oo0
gooooboobp, 00 DO 000000000 OOy O0O0O0D0ODO
ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooooooboooooooooobboooooooooobobooobod
oboooboooboooboooboooboooboooboooooboooboooboaodnb
ooooooooobooooouoooob0 oooooobobooooooooao
goooobooobobooobogoboooboodanb
ooooooooboOooooooooobbooooooooobobDoobond
goooboooboboobooboooboogoboooboobooobooDbodnb
ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooooooboooooooooobboooooooooobobooobod
obooooboooboobooboobooboboobooboooogan

10

20

30

40

50



e R e [ [ A [

Ooo0oooogoQgdg
Oo0oooogoQgdg
OooooogoQgdg
Ooooooggg
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao

Oo0oooooooo0ooDooooooooooogdg
Oo0oooooo4o0ooDooooooooooogdg
Oo0ooooooo0ooDoooogogooooooogdg
OO0 o0ooDooogogddoooDooogogUooooooogd
Ooooooooooooooooooooood

oo ooooooQgooooao
OO0 ooooooQgoooo
OO0 oooooogogQgoooo
OOoooDooogogooooogod
OO0 Oo0ooDooogogogooooogod

ugoboogagboaao

O

O Ooooo
O

Oooooggoao
Oo0ooogoQgogao
OoOoo0oo0oooao
o oo -

OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OOoooooaog
OO0Oo0ooooog
OoOoo0oo0oooao

O
g
O
g
g
O
g
u
O

O
googao
gooaao
oooogao
g oo 0O
goodaao
O

Oo0oooooooooDooooooooDoDooogogooao
OoOoo0oooogod
OO0oo0oooogod

O Ooo0ooooao

Oooooooooooooogooooaoo
O O0Oo0ooooao

OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao

oad

Oo0oooogog-g
Oooooooggg
Oooooogodgdg

0

oo ooooooodg
Oooooooodg
Oooooooodg
Oooooood
OOoooooogod
Oo0Dooooogod
Oooooooodg
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OoOooOooOooood
Oooooood
Ooooooood
Oooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Ooooooodg
O Ooo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao

O

O

O 0Ooooo
OOoo0ooooogo
OOoo0ooooaog
OOoo0ooooaog

O

(51)

O

O

goooooobobnn
goooooobdaban
oooooooboooan
goo oobo oboo
oo ogobobooo 0

oodg oooo oo ooboo O
ugbooo oooboob ooobooboooboobo o
ooooooooooo0 Obooooo oooo boOoo
gboooboobobooboobobooobao
gboooboobobooboobooobooobao
oooooooobOoocooooooooooao
gooobooboobobooboboobooboobooobooboobobno
ugooogboobobooboboboobooboooob 0o obaoadao
U 00 oooboooobo OO oooobODbOoOoocoooooooooboDoao
oooobooboboobooboobooboobooboobooobooag

0
O

g
u
O
g
u
O

O
O

goodaao

O

O

O

O

O

O
O

O
O

O
O

O
O

JP 2004-500863 A 2004.1.15

gobooobooobooboooooboobooooboodab
oooooooobooooooooooboboDooooao
goboboboooboooboooboogoboobobobonb
gobooooobooboooboogo ooooooo O
oooooooboOboOoooooooooboDboooad
goboobooobooboboogogboobobooboonb
gooado

gboooodoaoad
gooooooao

ooooooao

O Ooo0ooooao
OO0Oo0ooooao

oooooooboooooooooooooboooooooano
ooooboobobooboobooooboobooboo
uooboooboboobdoboboboobooboooboooboooaadnb

oo ooo OO ooooboobooOoOoOO0 booooooooao
o0 ooobooboboobooboob boooobooao
gboooboobodahb

gobooooobooooobooboaodanb
ooooooooboobooooooogoao
goooooooaog?
gooaao’

gooooogo”

goobooobooobooaoood
O ObODoocooooooooooobao
gobooooobobooobooboogonb
gobooooobooboooooo O

oooooooooooooooooboboooooooooono oooao
ugbooo oooobooboboobooboogoboobooobooobooboboo

goobooobooobooboogoboobonb
gobooooobooooobooboaoadab
ooooo0 oo ooooooooao
ooooboog obOb ooobog oo
uboo oobd oboo ocobooao

ooooooao

O
O
O
O
O
O

uoooo ooooao
oooooo oo

oooooooooao
oooooooooao
oooooooooaon
oooooooooaon

10

20

30

40

50



(52) JP 2004-500863 A 2004.1.15

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
oooobooboob booobooobooobooobooobooobooboobooboboboao
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
oboooboobobooboooan

oooooao

ooooobooobooogobgobobo obooboboobooobooooboobobod
ugboooboobooooobooboboobooboobooboboouobooboobad
oooooooooboooooooooooobooboo oo ooooobooboooboooooooao
oo oo ooobooboobooboogo ob boboob OO obooboboobao
oo ooooo ocooo0oo ODOOO0O DOOD ODODOOOOOOoOoOooooDoDo OO
gooooboooboooboogobgobobo obbob boobOO0 ODboobobooboo
ucooooboooooooboooobooboooobdo o0 boooboobo oo
oooooooooboooooooooobobobo obooooooooooooboo oo

gooooboooboobooob 0 Oo0obo0 ooboboobooboooo Oob Dobo o
ugbooobooboboobobodg ooob boobo oboobooboobao
o oooo ooooooooooobobboooooobo oo oo oo oo
gooooooboo boob boboobOooooboobooobooobaoao
ood ooooooooooocoouooooooboooobocooooooooao
o gooooooogobooobooboob bobo4obooboo oo oo
gboooboooboobooboobooboobooobooobobooboad
U oocooooooooboboooooooooboobooogoao
gboboooboobooan

O

[ I R |
O 0Ooo0goo
[ B R |

OoooooogogQgoo
Ooo0oooogQgoo
Ooooooggoao

g o

OO0 ooooooooooooao
Ooooocoooooooogod
Ooooooooooooogdg
Oooooooooooogdg
OoooDooooooooogdg
OO0 oDoDoooooooogdg
OO0 O0OoDoogogooooogd
Ooooocoooooooogod
Ooooooooooooogdg
Oooooooooooogdg
OooDoooooooooogdg
OO0 oDoDooogooooogd
Ooooocoooooooogod
Ooooocoooooooogod
Ooooooooooooogdg
Oooooooooooogdg
OoooDoooooooogdg
OO0 oDoDooogooooogdg
OoooocooooooooOod
Oo0ooooooooooogdg
Oooooooooooogdg
Oooooooooooogdg
OooDoDoooooooogdg
OoDoDoDoogogooooogd
Ooooocoooooooogod
Ooooooooooooogodg
Ooooooooooooogdg
Oooooooooooogdg
OoooDooooooooogdg
OO0 oODoDooogogooooogd

O 0Ooogoo
O Ooogoo

I I o [y
OoOooooooooogooogoog

O

OooooooOhoooDoo0 oo oo oo oooooogooodg
O

Oo0ooooooooooooooooDoooooooooodg

Oooooooogdg

OO0 oooooogoogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooooooogd
DDDDDDDDD
DDDDDDDDD
Oooo0oooQgoao
Ooo0oooogoQgoao
oo oooooogooQgog
OO0 oooooogogodg
Ooooooggogao
OooOoo0oooogoo
OoooooogooQgoao
Ooo0oooogoQgoo
OoooooogogQgoao
Oooooooggoao
Oooooggogao
Oooo0oooogoao
Ooo0o0ooogoQgoo
OoooooogoQgoo
oo oooooogoogog
OO0 oooooogogodg
OO0 oooooogogdg
oo ooooooodg
oo ooooooOodg
OoooooogogQgoo
OoooooogogQgoao
OOooooogd
O OoOgooo

od

Ooo0ooooooo o0 oo oooo0 oo oD oDoDoo o oo oDooooOoooooo
Oo0ooooooo oo oooo0o oD oDoDooo oo oDoDooooooooao
OO0oooooooooDoooo0 oD oo oDoooooooDoDoDoooooooao
OoOo0oooDooooooDoooggUoooDoDoDooooogoDoDoooogoggooao

Oooooooooodg
Ooooooooodg
OO0 ooooooogog

goaoaao gooobooboad goano



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

Ooooooogogg
OO0 ooooogogdg
OoooooooQgodg

O 0Oooo

ooooooooboooo0 oooooogo oo oo
oo oooboob bboobO ooobo oooboao
ooooooobooooocoouooooooooon
gobooboobogobooboooobooboao
ugod
ooooooooOooocoooooooboobooon
gbobooboobooobooboooboobooboaon
ugboobobobooboobooooobooboaoadao
goooooobooboooocoouoooooobooboon
gbobooobooobooobooobooooob bao oo
o ooocoo obooo bbb 00O oo booo
gboooboobod
ub 00 ocoboobooobooooobooboaoadao
o000 ooooo0ob0 oooooobbooobo
gobooobooobooob bbooobooobo0o oooboo
ugboobobobooboobooooobooboaoadao
oooooobob 00 ooooooobbooo
U oo ooboboobooobooooobooboaodao
oooooob oooo0ob0 ooooobooboooao
o0 ooobooboob booboooboobono

uo

OoOoo0oo0oooao
O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooogoooao
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogooao
O 0Oo0ooOooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogogoao

OOo0oooooo0oooooogoggoooao
OO0 o0oDooo4Qogoooooogoggogoooao
Oooooooooooooogoooao

OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OOoooooaog
OO0Oo0ooooog
OoOoo0oo0oooao
OoOoo0ooooaog
OOoo0ooooogo
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaog
OOoooooaog
O0Ooo0ooooaog

(53)

Ooo0ood
O o0Oood
I I [y
O 0o oo
O 0o oo
O O ogo

O
O
O
O
O
O

g
u
0
g
O
0

JP 2004-500863 A 2004.1.15

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

O 0oo0oo
O 0Ooogoo
O 0Oooo
I [ [

O
O

O
O
O
O

oo
oo

O

oad
oo
u o

0
0
0
gagaod

oooobooboobao o
oooooob o0 ooao
goooboooboobooboboobooboobo ob bo
ugo ooob oo ooboaoaao
o0 ODoooooooo o
o0 boboobobooobao
gbooboobooboaodd
O OoboboOoo0 OooODOoOao

oo oboo ooboobaoao
o0 OO0 ObOoOooogag
googo obooboogobao
gboooboooooboobooboobooooboobooboooboooboaoadnn

o0 Oboooooooooooboboboooooooobo oooooboobOoo
goooboooboboobooboooboogoboooboobooobooDbodnb
ugbooboobobooboobooaond

gooooooboooboooooooooobooobooooooooboooobooooo
ooogao

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

O Oooo
O Oooo
O Oooo

O 0Oood

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O O0ood

O O0ooo

O Oooo

O Oooo

O Oooo

O Oooo

O 0ooo

O O0ooo

O 0Oooo

O Oooo

O Oooo

O Ooogoo

O 0ooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O Ooogo

O 0ooo

O
g
a

O 0Oooo

O
O

O Oooo

oo
ooaod

oo
uod
gagaod
oond

10

20

30

40

50



e R e [ [ A [

(54)

JP 2004-500863 A 2004.1.15

oooooooooobooooooooooobooboooooOogoao
ooobooobooobdob booobooooobooobooobooobao
ooooooooooooooooooooobooooooooao
goobooobooboboobgoboobobogoboobo Oobao
U oooooboo oo ocooboboobooob boooob bOa
oooooooooOoOoooooooooobooboooooOooao
oooo obooobobooboboooboobobo bo o
uoooooob bobooboobo booboo obooobaoadao
ooooooob 00 ooooooooboo oooo oooobOo Oao

g
O
g
a
O
g
u

goooobooboo oboao
U0 Oboooooooooao
goobooboooboobogogbo
ugbooob 0o oboooboad
O Ooboboooooooooao
gboobooobooobobooboao
gboobooooboaooobod

OOooOooooaog

ooogo ocoooooooo oo o

gooooboooboobooboogogboobooboboo
uoboooboobooboooboooboobooooad
oooooooooboooooooooooo oo
oo00 0Doboooboobooboooboobooognb

oooooooooaon

gooooboobognnb

oooooooooao

goooboobgnob

oo boboooboobao

oooooooooaon

gooooboobognDb

ugbooogboobd

oooooao

oooobooboobo oo ooooboodg oo
oo oooooooooooboboobobo booo
g oobodg oboob bbooboo oobooboao
obooobooboobooboobooooobaoaao
oo oooooooooooboobo oooo oo
gooooboobobooboobooogoboo
uboobooboobooboobooooobaoadod
ooooooooobooocoooooooooao
goooboboooboobaoao

ooooao

gbooobooboobooobobano
obooobooboobooboooband
ooooooboooooooooao

O ooboooboobobo boogao
uboooboobod obooobooooooboooaao
oooooooobOoocoooooooooobooao
obooobooobooboobooboooooboao
ooooooooboOoocoooooooooooao
goooboooboobogobooboboooboo
obooobooboobooboobooooobaoaao
oooooooobOoocoooooooooobooao
gooooboobobooboobooogoboo
uboobooboobooboobooooobaoadod
ooooao
obooobooobooboobooboooooboao
ooooooooboOoocoooooooooooao
goooboooboobogobooboboooboo
obooobooboobooboobooooobaoaao
oooooooobOoocoooooooooobooao
gooooboobobooboobooogoboo
ugbooboobooboobad

ooooao
obooobooobooboobooboooooboao
ooooooooboOoocoooooooooooao
goooboooboobogobooboboooboo
obooobooboobooboobooooobaoaao
oooooooobOoocoooooooooobooao
oooobooboobooboob oobooao
uboobooboobooboobooooobaoadod
oooooooobOoocoooooooooobooao
obooobooobooboobooboooooboao

O 0Ooo0oooo OooooooQgoQgaog

OooooooogoQgdg

oo oboooobodghb
ooooooobOooooogao
gboooboboobooboooboaodnb
oooooooboOooooogano
gbooobooooboobonb
ugboooboooobooboaoadnb
oooooooboOooooogao
gboooboobooboobonb
ao

gboooboboobooboooboaodnb
oooooooboOooooogano
gbooobooooboobonb
ugboooboooobooboaoadnb
oooooooboOooooogao
gboooboobooboobonb
gboob oooboboobooaob
oooooooboOooooogano
gbooobooooboobonb
ugboooboooobooboaoadnb
oooooooboOooooogao
gb bDboobooooobogaob
ugboobooouoboobooadnb
ooooooobOooooogao
gboooboboobooboooboaodnb

10

20

30

40

50



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

Oooooooooooooogogoao
Oooooooooooooogogoao
OO0 oDoooogog4gogooDooogogogoao
Ooooooooooooooogogogoao

e e e e s [
OO0 ooo 0o oooooUooUo0 oo ooDoggoooooooggdg
e A e e e e s e s [ s [
Oooooooooo0 oo ooooo0o o0 oo oooooooooooQgog

(55) JP 2004-500863 A 2004.1.15

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
O
O
O
O
O
O
O
O

Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
Oo0oooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
O0o0Dooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
OO0 oooao
O 0Ooo0ooooao
O OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O OooQgooooao
O O0ooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0Oo0ooooao
O 0O0gooooao

OooooooooooooogoQgdg
DDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDD
OO0 oDooooogogoooooggdg
OO0 oDooDooogoooooogogdg
Ooo0ooooooooooooogogQgdg
Oo0ooooooooooooogoQgog
Oo0ooooooooooooogoQgdg

Oooooooooooooogogg
DDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDD
Ooo0ooooooooooooogogoQgdg
Oo0ooooooooooooogoQgg
Oo0oDoooooooooooogoQgg
OO0 oDooooogoooooooggg
OO0 oooDoooggooooooggg
Ooo0oooooooooooooogdg
Ooo0ooooooooooooogoQgdg
Oo0ooDooooooooooogoQgg
OO0 oDoooooooooooogoQgg
OO0 oooooogogooooooggg
OO0 oDooDooogooooooggg
Oo0ooooooooooooogdg
Oo0ooooooooooooogogoQgg

OooooooooooooogogQgdg

OooooooooooooogoQgg

Ooooooo4ogoooooogogdg

OoDooDooo4gogooooooggdg

OoooooooooooooQgodg

OooooooooooooogoQgodg

OooooooooooooogQgdg

Oooooooooooooogogg

Ooooooo4ogooooooggdg

OO0 oOooDooo4gogooooooggdg

gbooobooboao

ugbooboobooooobaod

ooooboobooboand
oooooooooooano
gooooboobobod
gbooobooboobaodd

gboboobooboooooand
oooooooooaon
gbobooboobooboobano

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

goooboooboboobooboooboogoboooboobooobooDbodnb

ubooboobooboobdooboboobooboooboobooboboad
ooooooooboooooooooobboooooooooobobooobod
obooobooboobooboad

gooobooobobooag
goobooobooobooaoood
ooooooobooooano
goobooobooobobooag

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

O Ooogo

oboooboooboooboooboooboooboooboooooboooboooboaodnb

10

20

30

40

50



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

Oo0ooooooooooooo4ggoooooogoggogoao

Ooooooogooogoo
OoooooobooooboooOoO

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

Ooooooooooooooooooooooogooo
Oooooooooooooooooooooooogoo

Oo0ooocoooooood
Oo0oooooooooogdg
OoDoooooooooogdg
Oooooooooooodg
OO0 ooooogogooooood
OO0 o0DoDooogoooooodg
Ooooooooooooood
Oooooooooooooodg
Oooooooooooooodg
Oooooooooooooodg
OO0 oDoooogogogoooood

goooan

[ |
O
O

OO0 oooooogogogaog
Oooooooooogogoao
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
Oo0oooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd

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

O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo
OO oo

O 0Oooo

O Oooo

O 0Ooooo
O 0Ooooo
O 0OooOooo
O 0OoOooog
O 0Ooo0ooOooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0OoO0oooo
O 0Ooo0oo0ooao
O 0Ooo0ooOooao
O Ooo0oooao
O Oooooo
O OooOoooao
O 0OoO0oooao

oad
oooobooboaoannb

[
(S)]

(56) JP 2004-500863 A 2004.1.

oooooooobooooooooobobDbood
gobooobooobooboooooboobooooboodab
oooooooobooooooooooboboDboooo
goboboboooboooboooboogoboobobobonb
goboooboooboobooooobooboobooboagadab
ooooooobobOoOoooooooobobDboooo
goboobooobooboboogogboobobooboonb
gobobooobooboooboooboobooboadnb
oooooooobooooooooobobDbood
goooobooobooobooboag

goboooboooboobooooobooboobooboagadab
O ObOboooooooooobooboobooooooao
goboobooobooboboogogboobobooboonb
gobobooobooboooboooboobooboadnb
oooooooobooooooooobobDbood
oooo obooobooboobooooobooobao
oooooooobooooooooooboboDboooo
goboboboooboooboooboogoboobobobonb
goboooboooboobooooobooboobooboagadab
ooooooobobOoOoooooooobobDboooo
goboobooobooboboogogboobobooboonb
gobobooobooboooboooboobooboadnb
oooooooobooooooooobobDbood
gobooboobobobooboobooobooboogdan
oooooooobooooooooooboboDboooo
ooooooobobOoOoooooooobobDboooo
goboobooobooboboogogboobobooboonb
gobobooobooboooboooboobooboadnb
oooooooobooooooooobobDbood
gobooobooobooboooooboobooooboodab
oooooooobooooooooooboboDboooo
goboboboooboooboooboogoboobobobonb
goboooboooboobooooobooboobooboagadab

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

O O
O

O O
O

O O
O

O O
O

O O

ogooad
ooogao
oooao
ugooad
gog o
gooooboo ooaoao

O 0OoOooOoao
O 0Ooo0ooao
O oOoooo
O Ooooo
O 0Ooooo

O 0O oo

u
0
g
U
O

O Ooo0goooao

10

20

30

40

50



(57) JP 2004-500863 A 2004.1.15

U ooboooooooooobobo ooobobooo ODoobOboOoOOOoOoooooooboDoao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooooboooboooboogobgoboobgobooboboooboobob boobooboo
ucoooboooboooooboooob 00 obooboooboooboobo oobaoao
oooooooooboooboooooob 0o ocoooooooobooboooooooao
goooboobobog 0ob ooboobobooboboboobooboboobao
uoodob 0o ooboobobobooboobooboboobobobboboobooboo oo
coooooooobooooogooooooobobooooooooooobooo oo oo
uooooboooboooboboobooobooboobooboboobooboobog 0o ooobao
ooooooooboooooooooooboboooooo

gooogobao
gbooobooboooboooboobobooboooobooboobooobooboobad
coooooooobooooooooooboobooboooo0 OO OoooOOoOoOOooooooao
oooooboooboooogobgoboobobooboooob 0o Oob bboobooboo
ugoodob boooboobooboobodo ob ocoboobooooboobob bOao
ooooooooooboo oboboooO0oU0 ODOOO0OO0OO0OO0 booooooobooboDboo
oo oo ooobobooboob 0o obooobobooboboboo obobooboobo ooobao
oooooooob 00 oooo0ob0 oo oboocooooooooobOOOoboo boOao
g oooob boobooboboogobooboboobobobobooboboboDbao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooboooooooooobobooooooooooboboobond
gooogobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooob0 ooooooobobOooooooooobooooooooooobobDbooon
goooobooobootboogobgooogoboobobooboobobDbo OO bboooboo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gooogbad

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
ucooobooobooooobooooboobooobooobdo o0 boooboo ob OO
ocoooooooobooooo0 booooooooooobooo OobO ooooooo oo
goooobooobooogobob bbooboboobooobooooboono bbo oo
usooooboooooodg obobobo ocoobob boobD 0ob boooobaoado
oooooooooooooo OO ooobooOoOooooooooooDb oooooboao
ooooboo oo oooboo ob bbooobOoboobOoboboob boobooo oobao



OO0O0Oo0oo0oooao
OOoOo0ooooao
O Ooogoooao

Iy ) R e [ [ A

OooooooogoQgdg
OoooooogoQgg

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

OOooooooo0oooooo oo oDoDooooo0ooDoDoooogogoao
OOooooooo0oooooooo0 oo oDooooooooDoDoooogogogoao

Oo0oooooogogogoooooaog

O
O

(58)

JP 2004-500863 A 2004.1.15

ool 000 oooooooooobOoboooooooooDbDOobobooOooao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
gboooooboogobooobobooboboooboobobbobooboobao
ugboo ooobooboooboooboobooboobob0 boooboooboobao
gooooooooooouooooooooboooooooooboooboooOooao
goboooooogobooboboobobDb oo oboobooboboobao
gboooboooooboobooboobooobobooboobob OO obooobao
o000 oo oocoooooooooboDbOOobooooooooboDbOoboboo oo
ubo oooobooboobobooboobo ob0b booboboobobooboobaoao
oo oooo oooooooooooOoDbOOCOCOooooobooboDbDOoOboboo oo
goboooooogoboobobd0o 0b0b boobobouobooboboobao
ub 0O0 ocooooboobaoadao

ogoao
gboooboooogoboobobooboboboboobobobooboobobao
ugboobooouoboobobouoboooooboobobobobobooboobaod
goooooooooooouoooooooboooooooooboo oo oooao
ugooob obobo oooobooobooboobobobo oo ooboo obaoao
oo coooooooooboooboboooooooooboboboooooooooao
gboooooboogobooobobooboboooboobobbobooboobao
ugobooooooobdo oo bbooooboob ODooOoOoOo oobooobao oo

o000 000 tcooooooooobOobooooooooboobobobobooooao
goboooooogobooobobooboboogoboobob b0 obooobao
uyboobdo oboobooboooboobooboooboobooboobooboboaa
goooooobooooooooooooobooboooooooooboboo OO
oboooboooboobooboobooboobooboobooboboboao
oooao

Oooooooooooooogooao

Oooooooooooooooogogoo
O oO0ooOo0oogoano

O O

Ooooooog

Ooooooog

O oOooo
O oOooo
O 0Oooo

O

gooao

O oo oooog

O Oo0oooooog

Oooo0ogoooogo

O
O

Ooooooooo

O
O

Ooooooooog

uoano

oad

gooogano

O
g
a
O
g
u
O
g

O Ooo0ooooao
O O0Oo0Oooooao
OOoo0oo0oo0ooao

g
a
O
a
u
O
a

Ooooooog

O
g
u
O
g

O oo oooog

O
g
u
O
g

O O0ooooog

O 0Oooo

oogaod
oono
uond
ogagad
oono

OOoooQgoo

uoboooboobooboooboooboobooooad
oooooooboboOoooooooooboboooboo
goboooboooboobooboogobooboboo
uboboobooboobobooobooboaoobooad
ooooooobobooooooooobDboooboo

uooooboobobobooboobooobooobood
oooooooobooooooooooboboDboooo
goooboooboobooogobogobao

ooooooobobOoOoooooooobobDboooo
goboobooobooboboogogboobobooboonb
gobobooobooboooboooboobooboadnb
oooooooobooo0 Obbobooooooooao

goobooobobooboooogobaoadan
gooooooooooooo ooooao
gobooboobooboogbod
gooaoano

O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Oo0oo0oo0oao

a
O
g
u
O
g

Ooo0oo0ogoano
[
|

O
g
u
O
a

goooobooooad
oooooooao
gooog oo 0O
gooooaoobaoaao
oooooooao
gooooan
gboooodoaoad
oooooooao
gbooooooand

goaoaao
oagaod
oono
uod
oagagd
uon

O 0Ooo0oo0oo
OOooo0ooogodg
Oooooooogod
Oooooood
O
O

10

20

30

40

50



O
O

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

O

O Ooo0ooo oo ooooooogodg

Oooo0oooQgdg

e e e e e e e e e [ I
OooooooooQgogogoo

Iy ) Ay i Iy v
OoooooooooooooooOooohoooOhoooOoooOooooooooobooonoad

O

O
g
O
g
a
O
g
u
O
a
O
g
a
O
g
u
O
a
O
g
a
O
g
u
O
a
O
0
0
O
0
U
O
0
O
0
0
O
0
U
O
0
O
0
0
O
0
U
O
0

O Ooo0oooo
O O0Oo0oooao
O 0Ooo0oo0ooao

(59) JP 2004-500863 A 2004.1.15

oooooobo oooooobbo ooboboobooooooooobooboDoOobooogodd
ooooooobooooooooooooboboooooooonD ooobDbDoOoo
ooooooooboobooocoooooobobboboOoo0 Doooooooodd

gooooooognob
ooooooooooooooooobobooooooooobobobooond
gooobooboboobooboboobooboobooboboo

ub boboob ooboobooboouoboobooouobooboobad
oooooobooooooooooobobooooOooooobDboooo
oooobooboboobooboobooboobooboobooobooag
ooooooobooooooouooooobooooooooobobDboooo
gooobooobooboobob bboobooboooboooboooboognob
gboooboobooboobdoobooboobooboobooboobooag
ooooooooboOoocooooooobooboDboboo0 ODoooooodo
goooboooan
oooooobooooooooooobobooooOooooobDboooo
oooobooboboobooboobooboobooboobooobooag
ooooooobooooooouooooobooooooooobobDboooo
gooobooboboobobobobooboobobooboboo
gbooobooboobooboooobooboooobooboaodao
goooboob oDobooobooobooboooboobooobooboobonb
ubooboobobouoboobd oboobooboooboobood
oooooobooooooooooobobooooOooooobDboooo
gbooobooboboobdo oboobooobooobooboooboogdao
ooooob0 ooooooboobooooooooooooboooooogoano
gooob bobobogobooobooobogobooooobooobooDbonb
gboooboobooboobdoobooboobooboobooboobooag
ooogao
ubooobooboboobdooboboobooboobooboobooad
ooooooooobooooo0oo4o0 ocoooooooobooO oobDooo
goooob boobobooboobooobooboboobobobooboodd
ooooooobooooooouooooobooooooooobobDboooo
gooobooboboobobobobooboobobooboboo
gboooboobooboobdoobooboobooboobooboobooag
ooooooooooooooooobobooooooooobobobooond
gooobooboboobooboboobooboobooboboo
ubooobooboboobdooboboobooboobooboobooad
oooooobooooooooooobobooooOooooobDboooo
gboooboobooboobdoobooboobooboobooboobooag
oooooooooaon
ugoodgd
oooooobooooooooooobobooooOooooobDboooo

gbooboobooboboboobo obooobooobao

10

20

30

40

50



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

Ooo0ooooooooooooo oo oDoDoooooD oo oDoDoo4oooooooogdg
OoOo0oooooo0ooooooUog o UoooDoDoDoUooUDoooDoDoDoooggoooooogdg
e e e e e e s [

OOoo0ooooao

O
g
O
g
u
O
g

I I R Iy

(60)

JP 2004-500863 A 2004.1.15

coooooooobooboooooooooobobDb oooboooboooooooao

gobooooobdopbO0obO0OO0obOO0obOOOobOoobOoboboobooboonn
oooooooooboooooooooooobooooooooooooboDboOOobond
goobo0 oboooboboobooboobouoboboboobooboboboo
U obooobooboooboobooboobooboboboooboooboobobao
oooooooooboooood0 ocooooooooooboOoooooooao
gooooboboobobogoboob obobooboboooboooboboog

uboobooodob boboobdobo booboobobooboobooobao
oooooooooooogao

gooad

ooooooooooooooooooboooooooooooDbo ooooo oo

goog’

goooboooboobogobob b0 ooobooboobobobooboono

ugboobooboobooboooboobooboooboooboboboboobooban

g
u

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

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao
OOoo0oooao
OoOoo0oooao

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod

g
a

OoooooooooooDoooo o0 ooDooooo0o0oooooogoogoao

O
O

gooooboano
ugoad

O

O

O

O

O

OOo0o0oooogod
OooOoo0ooood
Oooo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Ooood
OooOoo0oood
Oo0o0oood
OoOoooood
OoOoo0oooogod
O+ O0o0oogo
oOobooooag
Oobooooag
ODbDooooag
ODbDooooag
OD0Dooooag
OoUoooogoo
oOoboooodg
Oobooooag
OoObDbDooooag
ODbDooooag
OD0Dooooag
OoUoooogo

O

O

O

O

O

O

googogoaao

gbobooooao
gooado

O

O

O

O

OoOoooogogood

O

OooooooQgdg

O

Oo0oooogoQgdg

O

OoooooogoQgdg

O

Oooooogogg

O

gbooooaoaao

g
u

Ooooooggdg

g
u

g
u

OooOoo0oooodgadg

g
g

ooooooooboOooooooooobbooooooooobobDoobond

oooobooboboooboboboo
goodaao

OooooooQgdg

O

Oo0oooogoQgdg

O

OooooogQgdg

O

Oooooogogdg

O

Ooooooggdg

O

O

OooOoo0oooodgadg

O

O

OoooooogoQgdg

O

gooooobaoadod

OoooooogoQgdg

O

OoooooogoQgg

O

OooooogQgdg

O

Ooooooggdg

O

OooOoooooQgdg

O

Ooo0oooooQgdg

O

OoooooogoQgdg

O

goooogoaoaao

Oo0oooogoQgdg

O

Ooooooggdg

O Ooooo
O OoOgooo

O

Ooooooggg

O

uond

ooooooooobooooooooooboboboooooooooobODbOOo0ond
goooobooboboobooboboogobooobooboooboobodnb
ubobooboouobobobobooboobobooboobooboboobooboodad

10

20

30

40

50



OO0O0Oo0oo0oooao

Ooo0ooo0oooo o0 oo oDooo o0 o0 oD oD oo o oo oo ooooQgofg
I e s e e A s s [ |
OO0 ooo 0o oooooUooUo0 oo ooDoggoooooooggdg
e A e e e e s e s [ s [

oo ooo=®E O
OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao

e e e e e e~ [ [ |
O O0Oo0OooOoooao

ooogao
oooa
oooao
oooaog
ogooad

[ I o Iy

(61) JP 2004-500863 A 2004.1.15

oooooooooobooooooooooobooboooooOogoao
goooobobooboboboobooboobooobooobobooboaodnb
ooooooooooooooooooooobooooooooao
gooooboooboboobogoboobooooboobobooboonb
gooboobooboooooboado

goooboooboboobooboooboogoboooboobooobooDbodnb
usboobooboobooboooobooboooobooboooboo o
ooooooooboobo obooboooooooooobobooooooao
oooobooboboobooboobooboobooboobooobooag

000000000000 00D0O00000x00° 00000000

gooobooobobod,0obboobooboboobobobobod
gboooboobooboobdoobooboobooboobooboobooag
oooooooooob0 ObobooooooooobobobpO0oOoooao
gooobooboboobooboboobooboobooboboo
000000000000 0x00° 000000000000

gbooobooboobooboboboobooboooobooboooxod
oooo0 ooooooxooooboooooooooooboboDboooo
goooobooobobogoboboboboo boobo Oob boobao
uoboog obooobobooobooooobooboooboobooboobdan

goooboooboboobooboooboogoboooboobooobooDbodnb
ugboboobouobooboooboobooobobooboobooobooobooboadnn

oooooooobooooooooooooboooooOogoao

uoooboooboboobobobooboobo obooooooobad
oodopOooooODODODOO0O OO ODOOODODOOOOOOO0Oao
gooooboooboboobogoboobooooboobobooboonb
uobooobo ocoooboobooobooobooobooobooobad
oooooooobooboooooo0oouoo0 oooooooooao
gooboooboooboboboboobooboo oobooobooaob

unooooboooboooooboooboboobooooboobo pOOoboooboOoo

O

OOoo0ooooao
O O0Oo0ooooao
O O0Oo0ooooao

O
O
O

= [ [ o A

Oooooooo o0 ooooogogoo

oo ooooT ogogodg

OO0Oo0oooao
O0Ooo0oo0ooao
O0Ooo0oooo
OO0 oooooogoogg
OO0 oooooogogdg
OO0 oooooogogdg
OoOoo0oo0oo0ooao
O 0Ooo0oooao

ooano
gooad
ooag’
g’ Ooad

OO0 oooooogogodg

O 0Ooo0ooOoo

oooooooobooboooooooooobobobooooooooooboDboood
goboooooboboobooboooboobooobooboobooobooboooban
oooooooooboooooooooobobooooooooooboobond
goooobooobdo oboobobobO oDoboboogo obobooboobooboo
goooooboooad

gooooooboboobo boobor booboobOobooobooboobno
ugbooboobooboobobouobooboobooboobobooboobao

oooooo’ oobobobo” o040 cooooooooobooao
o000 ooooooooobDboboppbOO0oOoOoooOobODbDDbDODOO

O

O

gboooboooboooboopbO0oOob O

oo’ ooooboooOocooouooooooboopbOO0OOoOon
b bODooogobao
gbooobooboobo booobooboobooxodgao
ooooobooboDoOpO0OO0OO0OO0OoOooOxOoODODODDOOOO
000000 o0ooDoDoDoo0o0OxO0DoDoDooDooOooD oooao
ugboooboobobr gobooboobodg oboaobado
goooooooooooogog po ODODOD ODDO OO

ooooboobobooboobo boobooo baoao

10

20

30

40

50



(62) JP 2004-500863 A 2004.1.15

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooDbD oDooobobOoooooooooobooooooooooobobDboood
gooobooobooboogobgooobobooboboogobooboboboboobobo
uobooboobooboobooobooboooooboobooboag

oooooao

goooooboobob boooboooobooboobooboobobooboboboo
unoooobooobooooobooobgo ooboooboboobooboboobooooanoe
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ooopbOooboobooobobobopwgooboboooboobobog Obooboao 10
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobo’ boobogobobobo Ob ODoboobobooobooboboobao
ucboooboooboooboooboobooboobooboopwboobobboobooboaodnb
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
goooboobobpptbobobobboobobobooboobobboboobobn
uboobooboooooboooboboob ocoboobooo4oboobobaoda
oooooooooooboppd0totooobobobOOO0OO0OO0OOoOooobobODbOOoODbOOoOOoOOoOan
oo oooobooobo oboboobooob boobobooboooboooooboooboobod
oad

gooogobao 20
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
ooooobooobooogobgoboobobooboooobooboboobono boao
unboboobooboooooboobooboobob bboooboooobooboobaodda
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
oooooboooboooboobdobpyoboobobooob ODOODOOoDbOOobOoobood
ocooooooooboooodo4o0 ooooooooobooOoooooooooy oo O
ooo0 oogboooboboobooboogobooboboooboppbOobboobOobDbDO
oo oobooboboobooooboobooobooobooboobooobobDboao
ooooooooooooooooopwbODbOOOOO0OO0OOOoOoOooObODDbODODOOOOOan 30
goooobooobooogobgobooboboobooooboobo oboobobobooboo
ugboooboobooooobooboboobooboobooboboouobooboobad
oo ooooo4o0 ocoooooobooboOoOboOoooooooono ooooooboao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooo oooo ocooo4o4oQ0 oooooooobDOOOOoOoooooooo oo
gooooboob oobooobooboobobbob0 obobooboobo oboao
uoooob boobooboobooboooboooboobao

oooooao

goooobooboobooobogoboooboaodao
uboobooboooooboooboboob ocoboobooo4oboobobaoda 40
oot O0bbOOOOO0OO0ODO0DO0 ODODUODO0D ODODUOO0O DOOODOOOOoOoOOoDODOOO
oooooboooboooooboooobooboooob boobobooboobooboobodd

O oobooooooooobbooooooooooboooooooooooboOooon
oooooooooboooOoOoOooooooobooooooo

oooooao

oad



(63)

JP 2004-500863 A 2004.1.15

UTFT5 A ~— B Al =

LYINF 292 747 —F | CATTTACAAAGAGAGGTCGG 23

[ INF 298 U X—X AGGGTTATTTTAAGTACCGACC |24

HINF 293 74U —F | GGAAATGTATGTTAAAAGCACG |25

''INF 297 U /N—2 GGCATGGATCCTCAGCCCTGGG | 26

EJNF 294 7 47— F | GAGACCCATGGGCTCTCCAGGG |27

: JNF 296 U /3—X GTTCAAGCACAACGAATGAGGC |28

[JNF 295 74U —F | TGGCTTTGCCACATGTCAAGGC |29
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(| 771D AR AN it (bp) (1-3797)

[| Al733919 | GenBank | SRELAER 429 401-829

[ AA292201 | GenBank | JR5EAESE 430 401-830

(| AA399416 | GenBank | JRHLAHEE 325 506-830

| 3166966H1 | Incyte CD4" T 0" ¥R t/CD3.CD28 Ab's | 197 415-611

| 4415633H1 | Incyte A i BEREER, t/BUTL-10, LPS 253 | 542-794

| AA368815 | GenBank | & R&IA 55 998-1052

(| 5611256H1 | Incyte | At BERER, t/HAIL-10, LPS SUB | 254 1005-1258

| 5048659F6 | Incyte les BRI 332 1016-1347

| 3680369H1 | incyte fiti, aw/% B 240 1203-1442

[A1202916 GenBank | ARAKNER. 7 -+, SUB 259 1381-1639

[AA373164 (GenBank | MifRHEFMIRR HSC172. R 274 1416-1689

4354914H1 | Incyte B, A, aw/FLIRNE 288 1449-1736

"'AA037078 | GenBank | SMESEATIA, & A 365 1529-1893

[1171033R6 |Incyte | BB 273 1785-2057

Egggggfﬁ, GenBank | 4%, #7412 1932 | 1867-3798
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sa—y 1 FFA4<— | K Aol 5
4616811 1392. 423 GGTGCACAGCTTTGCTGA |34
4616811 |392. 415 GCTGTGCACCAGCTGTTT 35
4616811 | 392. 439 GCTATGAAAGGTCCAGAG |36
4616811 | 392. 499 GAATCTGGTGGTGTCCAA |37
4616811 |392. 1716 | CTCTGTCACCATCACAGG 38
4616811 | 392. 852 CTCTGTCACCATCACACC 39
4616811 | 392. 523 GAAATCCCGGATGCTCAC |40
4616811 | 392. 766A | ACCACACGTGTTCCAGCA |41
4616811 | 392. 766B | TGCTGGAACACGTGTGGT |42
4616811 | 392. 383 GGCCCTCAGCAAAGCTGT |43
4616811 1392. 1448 | AGCTGTAGGTGCCATTCG |44
4616811 | 392. 892 AGGGACCTGGACCTCCAC |45
4616811 1392, 1528 | TGGGGGGAATGTCATAGG |46
4616811 1392. 1215 | AGCAGGCAGGATGACTTA |47
46168111 1392. 1242 | AACAGACCACCCACAACC 148
6487516 | 314. 570 GCAAATGGCACCTACAGC |49
6487516 [ 314. 634 TCTGGGGTGTGATGGTGA | 50
6487516 | 314. 450 ATGAAAGGTCCAGAGGGC |51
6487516 [ 314. 584 ACCCATAATTCTTACCCA 52
6487516 | 314. 824 CACAGCTCTGTTTGATCT 53
6487516 | 314.644 CTCCTACCCTCTGGCTGC 54
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BSL

NO.

BC A 04 B

ZEB(NA) | NA 7B (AN) AA
EAE S | HEFEs | iNES M EHES

BSL1(TNF-a) 1 1A 2 1B

BSL1(GM

-CBF/L-4) |3 1C 2 1B

BSL1-Ig

4 2A 5 2B

BEL2-4616811 5] 3A 7 3B

BEL2-1.16

5-21 10 3C 11 3D

BEL2-1.16

5-35b 12 3K 13 3

BSL2-4616811-Ig 8 4A 9 4B

BSL3-L14

3 14 bA 15 58

BELA-1.23

2-6-1g 16 6A 17 6B
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HAT £7 HT £5#

IMDM 500mL IMDM 500mL

L-7n7 3 2. 5ml L-7n% 3 2. 5ml

Pen/Strep 5ml Pen/Strep 5ml

HAT b3& 5 ml HT Ek#E 5 ml

Origen Hy. Clon. F. mHE 10% Origen Hy. Clon. F. EfE 10%
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Bi-rultedl polypeplies. ur portions thereel. I addition, Die prevent invenfion provid ing B7-relntodd nucleic seitls,

a polepeprides, or peptides. The present invention fonther provides compasitions of B7 related nucleie acids. polypeptides, fasion
proteins, of antibodies that are nsefu) for the immunemodulation of @ human or anima) subject.
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B7-RELATED NUGLEIC ACIDS AND FOLYPEPTIDES USEFUL. FOR
IMMUNGMODULATION
RELATED APPLICATIONS
This application claime prierity to U.S. Application Serial

" Mumber 80/209,811, filed June 6, 2000, and U.S. Application Seriat Numbar

80/272,107, filed February 28, 2001, which are incorperated by reference in
their entirety.
FIELD OF THE INVENTION

The present invenlion relales o isclated nuclsic acids
enceding B7-related polypeptides, including BSL1, BSL2, ang BSL3, which

maodulate cells that are impartant for immune and inflammatory responses,
such as T-oalls. Also related are exprassion vectors and fusion constructs
comprising nucleic acids encoding B7-related polypeptides. The present
invention further relales to isolated B7-related polypeptides, isclated fusion
proteins comprising BY-refated polypeptides, and antibodies that are
specifically reactive with BY-related polypeptides, or portions thereof. In
addition, the present invention relates to methods of isolating and identifying
the catrespondiig counter-receptor(s) of ifhe B7-related polypeptides,
utlizing BY-related polypeptides, or-fusion proteins.  Also related ars
methods of immunomedulation of a subject by the administration of
compositions of the B7-related polypeptides, fusion proteins, cognate
antibodies, or portions or derivatives thereof. The present invention further
relates to methods of immunamodulation of animal or human subjecis by the
agministration of compositicns of genetically engineerad vecters comprising
the BY-related polypeptide expression casselies as disclosed hersin.
BACKGROUND OF THE INVENTION
The grimary response of T-cells, invalving T-cell activation,
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expansion, and differantiation is essential for tha initiation of an immune
respongs to & foreign andigen.  The activation of T-cells by antigen
prasenting cells {APCs) requires at least two separate signals (K.E.
Helistrom et al. (1996} Cancer Chemothsr. Phaermacofl. 38:540-1; NK
Damle et al. {18G2) J. immunol. 148:1985-92; .M. Green et al. (1994) Eur,
J. fmmunol. 24:265-72; E.C. Guinan &t al. (1994} Blood 84:3261-82; J.W.
Hodge et al. (1895) Cancer Res. 55:3598-603). The first signal causes T-
cell entry into the cell cycle, and is mediaied by foreign antigens presented
by the major histacompatibility complex (MHC). The second signal, termed
coslimulation, causes cytokine preduction and T-cell proliferation, but is
neither antigen-speciic, nor MBC restricted (R.H. Schwarz (1990) Scisncs
248:1349-1356).

Costimulation is believed to be mediated by ohe or more
distingt cells surface meolscules expressed by APCs (M.K. Jenkins et al.
(1988} J. Jmmunol. 140:3324-3330; P.5. Linsley et al. (1991} J. Exp. Med.
173:721-730; C.D. Gimmi, et al. {1991) Proc. Natl. Acad. Sci. USA 88:6575-
G579; JW, Young et al. {1992} J. Clin. fovest. 90:229-237; L. Koulova et al.
(1991} J. Exp. Med. 1?3:759-762; H. Reiser ef al. {1092} Proe. Nati, Acad,
Sei. USA 88:271-275;, GA. vanSeventer et al. {1980) J Immunol
144:4579-4586; J. M. LaSalle et al. (1921) J. Immunol. 147:774-80; M. |
Dustin et al. (1889) J. Exp. Med, 169:503; R.J, Armitage 21 al. (1992} Mafure
357:80-82; Y. Liu et al. ({982} J Exp. Med 175:437-445). Considerable
evidence suggests that B7, an APC cell-surface profein, is one such
costimulatory molecule {P.5. Linsley et al. {1991) J/. Exp. Med. 173:721-730;
C.D. Gimmi et al. (1991) Proc. Nafl. Acad. Sci. [/SA B8:6075-B579,; L.
Koulova et al. (1981) J. Exp. Med. 173:759—762;‘ H. Reiger et al. (1992)
Proc. Nall. Acad. Sci (JSA 89, 271-275; P.5. Linsley ot al. {1880} Froc.

Mzt Acad. Sci. USA 87:5031-5035; G.J. Freeman st al. (1991} ). Exp. Med.

174:625-631).
B7 has been shown to bind io two counter-receptors (ligands)
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expressed on T-cells, termed CD28 and CTLA-4. B7 binding to G028
induces T-cels to proliferate and secrete IL-2 (P.S. Linstey et al. {1851} J.
Exp. Med. 173, 721-730; C.0. Gimmi et al. {1991) Proc. Nafl. Acad. Sci
[/SA 88:6575-6579; C.B. Thompson et al. {1989) Proc. Nail. Acad. Saoi. ISA
86:1333~1337; C.H. June et al. (1990} immunal. Today 11:211-6, F.A
Harding et al. (1992) Nafure 356:607-609), allowing full T-cell activation.
Conversely, BY binding to CTLA-4 mediates T-cell down-regulation. The
importance of the B7:CD28/CTLA4 costimulatory pathway has been
demonsirated in vifro and in several in vivo madel systems. Blockade of
this pathway resuits (n the development of anfigen spacific iolerance in
murine and hurmans systems {F.A. Harding et al. {1292} Nafure 356:607-
609; D.J. Lenschow et al. {1892} Scierce 257:789-792; L.A. Turka et al.
(1992} Proc. Natl. Acad. Sci. USA 89:11102-11108; G.0D. Gimmi et at
(1993} Froe. Natl. Acad. Sci. USA 80:6586-6580). Converssly, the ectopic
expression of B7 in BY negative muring tumor cells induces T-cell madiated
specific immunity accompanied by turnor refection and long lasting
arotection to tumor challenge (L. Chen et al. (1982) Celf 71:1093-1102; S.E.
Townsend et al. (1993} Svience 259:368-370; S. Baskar et al. (1053} Proc.
Nafl. Acad. Sci USA 90:5687-5690). Therefore, manipulation of the
B7.CD28/CTLA-4 pathway offers great potentia! to sfimulate or suppress
immune responses in humans.

In addition to the previously characterized BY molaoule
(referred fo hereafter as B7-1) B7-1-like molecules have besen identified
{see, a.g., M. Azuma st al, (1983} Nature 366:76-79; C. Chen of al. (1884)
S immunol. 152:4828-36; RH. Reeves et al. (1 997){Mamm. Genome 8:581-
582; K. Ishikawa et al. {(1998) DNA Res. 5:169-175; US. Patent No.
5,942,607 issued August 24, 1998 to Freaman et al.). In particular, PC-L1
and PD-L2 have been identffied as inhibitors of T-cell activation {G.J.
Freeman et al. (2000) J. Exp. Med. 192:1027-1034;.Y. Latchman et al,,
{2001) Nature Immuynology 2:261-268), whereas B7-H1, B7-H3, and B7-DC

JP 2004-500863 A 2004.1.15



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

(100)

WO 01/44413 POTIUSOLAB2ZSY

20

25

30

4
have been described as co-stimulators of T-call pmliferat[o:_-l {H. Dong et al.
(1999) Nafwe Medicine 5:1365-1389; Al Chapoval (2001} Nafure
immunclagy 2:289-274; Tseng et ai. (2001} J. Exp. Med. 193(7):830-45).

Thus, there is a growing family of factors related to B7-1,
which medulate T-cell activation (reviewed by J. Henry et al. {1989)
immuncl.  Today 20:285-288). The identification, isolation, and
characterization of 87-related factors are therefore important goals for the
further understanding of T-cell activation and function in both normal and
disease states in animals, particulary humans. Accordingiy, the present
invention discloses the discovery and characterization of three B7-related
factars, termed BSL1, BSL2, and BSL3. Also gisclosed are various assays
and treatments utilizing the 8SL1, BSL2, and BSL3 factors.
SUMMARY OF THE INVENTION

It is an chject of the present invention fo provide isolated

nucleic acids encoding B7-related polypeptides that modulale inflammatory
and immune responses, including T-cell activation. B7-related polypeptidas
withirn the scope of the invention include counter-receptors on the surface of
APCs capable of binding CD28 and/ar CD28-related ligand(s). Specifically,
B7-related polypeptides include the BSL1, BSL2, and BSL3 polypeptides,
and soluble fragments or derivatives thereof. More specifically, the B7-
related nucleic acid is:

iy a nueglaic acid molecule comprising at least a fragment
of a nucleotide sequence encoding a BSL1 {SEQ D NO:2), BSLZ (SEQ 1D
NG:T, 11, or 13}, or BSL3 (SEQ ID NO:156) palypeptide;

1)) a aucleic acid molecule comprising a nucleotide
sequence enceding a polypeptide that shares moderate to substantial
sequsnce homology with a BSL1 (SEQ ID NO:Z), BSLZ (SEQ 1D NQ:7, 11,
or 13}, or BSL3 (SEQ ID NO:15) polypeptide;

3] a nucleic acid molecule capable of hybridizing to the
BSL1 {SEG ID NO:1 or 3), BSLZ (SEQ 1D NO:B, 10, or 12), or BSL3 (SEQ
1D NO:14} nucleotide sequences, or fragments thereof, under apprapriate
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conditions {e.g., moderate or high stringency hybridiza{ion conditions);

iv) a nucleic acid maolecule which differs from  the
nuclectide sequence of BELY (SEQ D NO:1 or 3}, BSL2 (SEQ ID NO:G, 10,
or 12), or BSL3 (SEQ ID NO:14) due io degeneracy in the genetic cade, or
recombinant ar synthetic modifications; or

) a nucieic acid molactle that shares at least substantial
homelogy with the nucleic acid sequence set forth in SEQ 1D NQ:1, 3, 6, 10,
12, ar 14,

In addition, nucleic acid prabes useful for assaying a biclogical
sampla for the presence of APCs expressing the BSL1, BSLZ, and BSL3
factors are encompassed by the present invention.

It is another object of the present invention to provide vectors
{e.g., expression vectors) and fusion constructs 6ompr[5ing nucleic acids
encoding B7-related polypeptides. Expression vectors direct the syntheais
of the corresponding polypeptides or peptides in a variety of hoats,
particularly eukaryotic cells, such as mammalian and insect cell cuiture, and
prokaryotic cells, such as Escherichia coli. Expression vectors within the

. scope of the invention comprise a nucleic acid sequence encading at ieast

one B7-related polypeptide as described herein, and a pramoter operafivaly
linked te the nucleic acid sequence. In one embodiment, the expression
vecter comprises a2 DNA sequence encoding the extracellulzr domain of
85011 (SEQ 1D N2}, BSLE (SEQ 1D NO:Y, 11, or 13}, or B5L3 (SEQ 1D
NQ:1B) fused to a DNA sequence encoding the Fo region human
immunoglobulin G1 (IgG1). Such expression vectors can be wused to
fransform or transfect host cells to thereby produce polypeptides or
peptides, including fusion proteins or pepfides enceded by nucleic acid
melecules as described hatein,

It is yet another cbject of the present invention 1o provide
isclated BY-related polypepiides, including the BSL1, BSLZ, and BSL3
polypeptides, or portions or derivatives thereof., Preferred B7-related
polypeptides comprise the aming acid sequences of the BSL1 {SEQ ID
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NG:2), BSL2 (SEQ 1D NO:7, 11, or 13), or BSL3 (SEQ (D NO:15)
polypeptides, or poriions thereof. Buch polypeptides caraprise at least 2
portion of the mature forms of the BSL1, B5SL2, and BSL3 polypeptides, and
preferably comprise soluble forms of these polypeptides. Also
encompassed by the present invention are polypepfides that share
maderate to substantial homalogy with the amino acid sequence set forth In
SEQ 1D NO:2, 7, 11, 13, or 15, which are naturally occurming isoforms of the
BSL1, BSL2, or BSL3 polypeptides, or modified resombinant polypeplides.

It is still ancther object of the present inventicn to provide
isclated fusion proteins comprising the B7-related polypeptides, or portions
or derivatives thereof, as disclosed herein. In one aspect, the fusion protein
comprises an extraceliular domain portion of & BY-retated polypeplide fused
to another polypseptide that allers the solubility, purificatian, binding affinily,
andior valency of the B7-related polypeplids. Preferably, a DNA molecule
encoding an extracellular domain portion of the BSL1, BSL2, or BSL2
polypeptides can be jcined to DNA sncoding the Fe region of human lgG1
te form DNA fusion products that encods the BSL1-Ig, BSL2-13, or BSL2-Ig
fusion proteins.

It is a further object of the present invention to provide
methads of isalating and identifying the corresponding counter-receptor{s)
of the B7-related polypeplides, utilizing the isclated B7-related polypeptidas,
fusion proteins, or cognate aniibodies disclosed herain. In one
embodiment, isolated BSLT, BSLZ, or BSL3 polypepiides, or portions
thereef, can be incubated with proteln extracts obtained from immune or
inflammatory response cells, such as T-cells, to form a BSLfrecaptor
complex, and then incubated with anti-BSL antibodies {o isolate the
BSL/receptor complex. Alternatively, a fusion protein comprising the BSL1,
BSL2, or BSL3 polypeptide can be incubated with protein extracts obtained
from immune or inflammatory response cells, such as T-cells, and then
incubated with antibodies that specifically react with the fusion protein.
Receptors that bind to the B7-related polypeptides would he expected to
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have significant immunomodulatory activity.

It is another object of the present invention to provide
diagnostic methods and kits utilizing the B7-related factors of the present
invention, including nucleic acids, polypeptides, antibodies, er functional
fragrments thereof.  Such factors can be used, for exampls, in diagnostic
methads and kits for measuring expression [evels of B7-related faclors, and
to screen for various B7-related diseases. [n addition, the B7-related
nuclaic acids described herein can be used {o identify chromosomal
abnormalities affecting BSL1, BSL2, or BSL3, and to identify allelic variants
or mutations of BSL1, BSL2, or BSL3 in an individual or popuiation.

It is yet another object of the present Invention to provide
isclated antibodies, including monoclonal and polyclonal antibodies, that are
specifically reactive with the B7-related polypeptides, fusion protsins, or
partians cr derivatives thereof, as disclused.herefn. Preferably, monoclonal
antibodies are prepared to be specifically reactive with the BSLY (SEQ ID
NO:2), BSL2 (SEQ ID NO:7, 11, or 13), or BSL3 (8EQ ID NO:15)
polypeptides, or portions or derivatives thereof.

It is another ohjest of the present invention o provide methods
of immunemodulation of & human or animal subject by the administration of
compositions of the B7-related polypeptides, fusion proteins, or portions or
derivatives thereof, as disclosed hergin.  Such cemposifions would be
expected to up-regulate or down-regulate the activities of immune or
inflammatory response cells (e.g., T-celis). For example, B7-related
polypeplides in a composiion may interact with CD28 and thereby up-
regulate immuna cell activity, Alternafively, B7-related polypeplides in a
compasition may interact with CTLA-4 and thereby down-regulate immune
cell activity. [n one embodiment. compaositions of BSL1-lg, BSL2-lg, and
BSL3-Ig, fusion proteins are administered, e.g. via injection, io a subject to
provide systemic immunosupression or immunosiimulation, Such
compaositions can be administered alane, or in combination with che or more
immunomodulatory melecules,
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It is still another abject of the present invention to pravide
methods of immunomedulation of a human or animal subject by the
administration of compositions of antibodies that are specifically reactive
with the B7-related paolypeplides, fusion proteing, or partions or derivatives
thereof, as disclosed herein. Such compositions can be expectad 1o block
the co-stimulatory activities of the B7-related polypeptides, and o down-
regulate immune or Inflanmmatary response cells (e.g., T-cslls), accordingly.
In one embodiment, compositions of monoctonal antibodies that ave
specifically reactive With the BSL1 {SEQ D NO:2), BSL2 (SEQ 1D NO:7, 11,
or 13}, or BSL3 (SEQ 1D NO:15} polypeptides, or fragments thereof, are
administerad, e.g., via injection, 1o 3 subject to. provide immuncsupression
or induced tolarance. Such compositions can be administered alone, or in
combination with cne or mare imrmunomedutatory molecutes. The methods
of inducing tolerance described herein can be used prophylactically for
preventing imniune responses such as transplantation rejectian (solid organ
and bone marrow) and graft versus host disease, especially in autalogous
bane marrow transplantation.  Such methods can alse be  useful
therapeutically, in the freatment of autoimmune diseases, transplantation
rejection, and established graft versus host disease in a subject.

It is a further object of the present invention to provide
methods of the immunomodulation of a human ar anima! subject by the
administration of compositions of genstically enginesred vectors or cells
comprising the B7-related polypeptide expression cassettes as disclosed
herein. -In a preferred embediment, the cells are antigen presenting cells,
such as a macrophages, which are transfected or transduced fo allow
exprassion of one or mare of the B7-related poly’beptides, including the
B5L1 (SEQ ID NO:2), BSLZ (SEQ ID NO:7, 11, or 13), or BSL3 (SEQ 1D
NQ:15) polypeptides, or fragments or derivatives thereof,' and then
introduced e.g., via fransplantation, info the recipient. Consistent with the
present inventlon, the genes encoding the BSLi1, BSLZ, or BSL3
polypeptides can be transfected or transduced alone, er in combinaticn with
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genes encoding other immunomadulatory melecules.

Additional objects and advantages afforded by the present
invention will he apparent from the detailed description and exemplification
hereinbelow.

DESCRIPTION OF THE FIGURES

The appended drawings of the figures are presented to further
describe the invention and to assist in ifts understanding through clarification
of its various aspects. In the figures of the present invention, the nucleutide
and amine acid sequences are represented by their one-lstter
abbreviations.

Figures 1A-1C Musfrate the nucleoiide and predicted amino
acid sequence of BSLE. Figure 1A shows the nucleolide sequence of
BSL1 (SEQ ID NO:1) determined from the full-langth clone isolated from a
cDNA brary prepared from human microvascular endethelial cells treated
with TNF-zlpha; nuclectides 1-82 contain ihe S5'-uniranslated region;
nucleotides 93-95 contain the transiation initiation signal {ATG); nuclectides
$3-962 encede the protein coding region; nuclectides 563-885 contain the
translation terminaficn signal (TAA); nuclectides 883-1576 contain the 3™
untranslated region; and nusleotides 1577-1605 contain the paly(A)” RNA
iail. Figure 1B shows the predicled amina acld sequenca of BSL1 (SEQ ID
NO:2}; amino acids 1-240 contain the predictad extracellular domaln (ECD).
Figure 1C shows the nucleotide sequence of BBL1 (SEQ ID NO:3)
determined from the full-Jéngth clona isolafed from a cDNA library preparad
from GM-CSFAL-4 differentiated human monecyte cells; nucleotides 1-82
contain the 5-untranslated region; nucleotides 93-95 contain the translation
initiation signal (ATG); nucleotides 93-962 con’t/ain the protein coding
sequence; nucleotides 963-965 contain the translation stop signal (TAAY,
and nucleotides 963-3621 contain the 3-uniranslated region {unigue
sequence is shown in beld).

Figures 2A-2B illustrate the nuclsofide and predicted amino
acid sequence of the BSL1-lg fusion canstruct. Figure 2A shows the
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nucleotide sequence of the BSELi-lg fusion construct (SEQ (D MO,
nucleotides 1-72 encode the predicied CDS signal sequence; nuclectides
73-78 contain the Spel restriction site; nuclectides 78-729 encode ‘the
predicted BSL1 ECD; nuclentides 730-1440 encods the Fo portion of
human lgG7; and nucleotides 1441-1443 contain the translation stop signal
(T3A). Figure 2B shows the BSL1-Ig predicted aming acid sequence (SEQ
10 NQ:5).

Figures 3A-3F illusirate the nuclectide and predicted amino
sequences of the BSLZ clones. Figure 3A shows the nuclectide sequence
of the BSL2-4616811 clone {SEQ [0 NO:6}; nuclentides 1-12 include vector
sequence; nuclectides 421-123 contain the translation iniliation signal
(ATG); between nuclectides 204-2056 is the pradicted signal peptide
cleavage site; nucleotides 1516-1587 encade the pradicted transmembrane
domain; nucleotides 1723-1725 contain the translalion terminalion signal
(TGA), Figure 3B shaws the predictad amino acid seguence of the B3L2.
46816811 clone {SEQ 1D NO:7); amine acids {1-465) contain the preiiic’red
ECD, Figure 3C shows the nucleotide sequance of the BSLZ2-L165-21
clone (SEQ 1D NO:10y nucleotides 1-3 encode the transtation initistion
signal {ATG); between nuclectides 84-85 is the predicted signal peptide
cleavage site; nuclectides 742-813 encode the predicted transmembrane
domain; nuclentides 949-551 contain the frenslafion fermination signa!l
{TGA). Figure 30 shows the predicted aming acid sequence of the BSL2-
L165-21 clone (SEQ 1D NG:11); amino acids 1-247 contain the predicted
ECD. Figure 3E shows the nucleatide seguence of the BSL2-1185-35b
clone {SEQ D NO:12); nucleotides 1-3 encode the translation infliatien
signal (ATGY; betwesn nuclepiides 84-85 is the predicted signal peptide
cleavage site; nucleotides 742-813 encode the predicted transmembrane
domain; nucleofides 948-851 contain the translation termination signal
(TGA}. Figure 3F shows the predicted amino acid sequence of the BSL2-
L165-36b clone (SEQ 1D NO:13); amino acids 1-247 contain the predicted
EGD.
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Figures 4A-4B ltlustrate the nucleotide and predicted amina
sequences of the of the BSL2-44616811-lg fusion construct. Figure AA
shows the nucleotide sequence of the BSL2-4816811-lg clone (SEQ ID
NO:8):  nucleotides 1-3 contain the translation initiation signal (ATG)
nuelestides 1-1384 encode the native BSL2-4616811 sequence; nuclectide
1385 I1s a sllent mutation introduced to facilitate construction of the fusion
pratein, nucleatides 1396-2087 encode the Fc portion of human [gG1;
nucleotides 2095-2097 contain the translation termination signal (TGA),
Figuré 4B shows the predicted amino acid sequence of the BSL2-4616811-
Ig fusion profein (SEQ D NO:g), amino acids 1-465 of contain the native
sequence of BSL2-4616811; aminc acids 466-698 contain the Fo demair af
human 1gG.

Figures 5A-5B illustrate the hucleotide and predicted amino
acid sequence of BSL3., Figure 5A shows the nuclectide sequense of
BSL3 (SEQ 1D NO: 14} nucleotides 1-326 contain &' untranslated region;
nuclectides 327-328 contain the translation initiation signal (ATG}
nuclectides 981-1055 encode a predicted transmembrane domain,
nuclectides 1146-1148 contain the translation termmation signal (TGA)
Figure 5B shows the BSL3 predicted amino acld sequence (amino acids 1-
273} (SEQ 11 NO:15); amino acids 1-219 contain the predicted ECD.

Figures 6A-BB illustrate the nucleotide and predicted amino
sequences of the of the BSLE-lg fusion construct. Figure A shows the
nucleotide sequence of BSL3-Ig (L232-6) (SEQ ID NQ:18): nuclestides 1-3
contain the translation initistion signal (ATG); nuclecfides 1-651 encode the
native BSL.3 sequence; nucleotides 652-G54 encode an ariificial sequence
introduced during construction; nuclectides 655-1356 encode the Fc domain
of human IgG. Figuré 6B shows the predicted amine acid ssquence of
BSL3-lg (L232-6} (SEQ ID NO:17); amino acids 1-217 confain the native
BSL3 sequence; amino acld 218 contains an artificial sequence intreduced
during construction; amino acids 219-451 contain the Fe domain of human
IgG.
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Figures 7A-TH llustrate the reagents and results of
expression analysis performed for BSLY, B3L2, and B8L3. Figure 7A
shows the nucleotide sequence of the BSL1 probe (SEQ 1D NO:18) used for
northern blot analysis. Figure 7B shows the nucleotide sequence of the
BSL2 probe (SEQ D NO:19) used for northern blot analysis. Figure 7C
shows the nuclectide sequence of the BSL3 prabe (SEQ 1D NO:20). Figure
7D shows the levels of BSLT, BSL3, and BSL3 mRNA observed in various
cell types as determined by northern blot analysis; “PBT” indicates
peripharal blood T-cells; ‘GD3/CN28" indicates stirmulation with anti-CD3
and ant‘s-CDZB anfibodies; "PMA" indicates stimulation with phorbol 12
myristate 13 acetate; "LPS” ingicates stimulation with lipopolysaccharide;
“PBM” indicates perpheral blood monocytes; “PHA" indicates stimulation
with phytohemagiutinin; “GiM-CSF/IL-4" indicates stimulatian with GM-CSF
and IL-4; "HMVEC® indicates human microvascular endothelial cells; “TNF-
alpha" indicates stimulation with TNF-alpha; and “H202 (Starved) indicates
serum starved H292 cells. Figure 7E shows BSL3 exprassion lavels in
various tissue types as defermined by northern analysis of commercially
available blats using radiclabeled BSLI/Kpn(+Xhal probe. Figure 7F shows
BSL3 expression levels in various ftissue types as determined by
hybridization  analysis of commarcially available micrositays —using
radiolabeled BSL3Kpn+Xbal probe. Figure 7G shows BSLT sxpression
lavels in various lissue types as determined by quantitative PCR. Figure
7H shows BSL3 expresslon levels in varlous tissue types as determined by
quantitative PCR.

Figures BA-8E Illustrate the results of PCR anhalysis
performed to determine the ralative levels of the BSL2-4616811 or BSL2-
L165-35b transcripts in various cell types, with or without simulation. The
top arrow points to the bands representing the BSL2-4616811 transcript; the
bottom arow points to the bands representing the BSL2-L165-35b
transeript. Figure 8A shows the resuits for Raji, Ramos, PM-LCL, and PL-
L.CL cell types, with or withaut PMA and icnomysin stimulation, Figure 8B
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shows the results for CE-LCL cells, HLGO, Thpt, and HUVEC cell types,
with or withoui stimulation. Figure 8C shows the results for perlpheral blocd
T-cells with or withaut PMA and ionomycin stimulation.  The results from
cells isolated from two separate donars are shown {donor 079 and doner
124). Figure 8D shows the results for CEM and HUT78 cells, with or
without PMA and ionomycin stimulation. Figure BE shows the resulls of a
PCR reaction uging BSL2-4616811 plasmid as template. Lane 1: Lambda
BstEll DNA ladder; lane 2: PCR product.  The upper arow peints to the
size of the predicted PCR product from the BSLZ-4616811 transoript. The
lower arrow points to the size of the predictad PCR product for the BSL2-
L165-35b transcript. The results demonstrate that the forward primer
preferantially binds the specific binding site in the first variable fold rather
than for the homologous site in the second variable foid of BSL2-4616811.

Figures 9A-2F illustrate the results of fluorescence activated
cell sorting (FACS) performed using BSLI, B5L2, and 8513 mongclonal
antibodies. Figure 8A shows FACS analysis of A543 epithelial lung cells
using BSL1 monaclonal antibodies. Ceolumn 1: no monoclonal antibedies;
column 2: isotype control: column 30 BSL4 hybridoma supernatant 32,
Figure 9B shows FACS analysis of A549 epithelial lung cells using BSL2-
4316811 monoclonal anttbedies. Calumn 1: no monoclonal antibodies;
column 2: isotype control; column 3; BSL2 MAb 1F7G2; column 4: BSLZ
Mab 2B10D7; colwnn 5; BSL2 Mab 3E6D3; column 6: BSL2 Mab 4C2C6;
column 7: BSLZ Mab SD7EZ. Figure 3C shows FACS analysis of varlous

cell types using BSL3 monoclonal antibodies.  Figure 8D shows FACS

analysis of human umbilical vein endothetlal cells (HUVEC) with or without
TNF-alpha stimulation using BSL3 monoclonal antibodies, Figures SE-9F
shows FACS analysis of peripheral blood monocytes (PBMCs) with or
without GM-GSFAL4 or PHA stimulation using BSL3 monoclonal antibodies.
Figure 9E shows results from cells isolated from donor 128; Figure BF

shows results from eells isolated from danor 145,
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Figures 10A-10E ilusirate co-stimulation of peripheral blood
T-cells using BSL2-4516811-Ig (BSL.2vevelg) and BSL3-1g fusion preteins in
the presence of CD3 menoclonal antibody. The LE-1g fusion protein is used

as a negalive control. Figure 10A shows results from cells isolated from

. donor 010. Figure 10B shows results from cells isolated from donor 127.

Figures 10C-10D show results from cells isolated from donor 78. Figures
10E-10F show results from cells fsclated from donor 124. Figures 10G-10J
\'llustraté the blockade of co-gtimulation of peripheral blood T-cells using
BSL2 or BBL2 monoclonal antibodies. Figures 10G and 10! show the
results from cells stimulated with C€D3 monoclonat antibodies and B3L2-
4516811-lg (BSL2vevelg) and blockaded with BSLZ moenaclonal antibodies.
Column 1: BSL2-1F7G2 MAb; column 2: BSL2-2B1007 MAb; cotumn 3:
BSLZ2-3E6D3 MAb; column 4: BSL2-507E2 MAbL; and column 5: isotype
control antibody.  Figlre 106 shows results from cells isolated frdm donor
010; Figura 10f shows rasulis from cells isolated from donor 127, Figures
1GH and 10J show the results from cells stimulated with CD3 monoclonal
antibadies and BSL3-|g fusion protein and blockaded with BSL3 monoclonal
antibodies. Column 1: BSL3-1A4AT MAL; calumn 2: BSL3-ZEBHT MAD;
and column 3 isotype control anfibody, Figure 10H shows results from
cells isolated from danor 010; Figure 10J shows results from cells isolated
from donor 127.

DETAILED BESCRIPTION OF THE INVENTION

\dentification of B7-related factors

In accordance with the methads of the present invention, three
B7-related faclors, designated BSL1, BSLZ, and BSL3, have been identified

and characterized. Such B7-related factors may pfovide a molecular basis .

for the activation of immune or Inflammalory response cells, such as T-cells,
af different times and in different inesses and disease states. In addition,
the disclosed B7-related factors can be utfized in the prevention or
treatment certain diseases by modulaling the aciivity of immune or
Inflammatory response celis, such as T-cells, using the methods describad
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in detall herein, Such methods can be used as prophylaxis or treatments for
cancers or immune-reiated disorders as detailed below.

Identification of BY related genes from cDNA libraties: Te
identify BY-related factors, cONA libraries can be constructed and analyzed
using several well-established technigues. Messenger RNA can be
obtained from cells expressing B7-1 andlor B7-related factors. Faor
example, MRNA can be obiained fram differentiated human peripheral
blood mononuslear cells. Altematively, mRNA can be obtained from various
subsets of neoplastic B cells, including tumar cells isolated from pafienis
with non-Hodgkin's fymphama (L. Chaperot &t al. (1688) Exp. Hemafol,
27:479-BB). Such cells are known to express B7-1 and, thus, may express
B7-related factors, and can alsc serve as a source of the mRNA for
construction of the cBNA library,

Total cellular mRANA can be isolated by a variety of technigues,
e.0., guanidinium-hiccyanate extraction (J.M. Chirgwin et al. (1978}
Biochamisfry 18.5284-6299; Chomczynski el al. (1987} Anal. Blochem.
162:156-9).  Following isclation, poly(A)”
cligo(dT) cellvlose. The purified poly{Al” RNA can then bs used as a

RNA can be purified using

template for cDNA synthesis ufilizing reverse franscriptase polymerase
chain reaction (RT-PCR; see C.R. Newlon et al. (1887) FCR 2™ Ed,
Scientific Publishers, Oxford, England). Following reverse transcription, the
cDNA can be converfed to double siranded DNA using 'conventionaL
technigues (see H. Okayama et al. (1982) Mol Cell. Biol, 2:181; L\ Gubler
et al. (1983) Gene 25:263).

Cloning of the double stranded cONAs can be accomplished
using techniques that are well known in the art Esee J. Bambrook et al.
(1988} Molecular Cloning, A Laboralory Manual, Cold Spring Harkor Prass,
Plainview, NY; F.M. Ausubel et al. (1889) Curreni Profocols in Molacular
Bioiogy, John Wiley & Sons, New York, NY). The use of synthetic adsptors
prior to cloning 3 particularly preferred, since it obviates the need for
cleavage of ihe cONA with one or more restiction enzymes (see, for
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example, E.C. Botiger {18698} Bictechniques 7:925-8, 828-80). Using this
method, non-self complementary, kinassd adaptors can be added to the
DNA prior to ligation with the vector. Virtually any adaptor can be employed.

A cDNA library sequence can be expressed when pfaced in
the sense arientation in & vector that supplies an appropriate promoter.
Vecotors may also nclude an origin of replication and various enhancer
sequences, splice acceptorfdonor  sequences, and  polyadenylation
sequences. Veclors may further include a marker that aliows for selection
of cells containing the vector construct. Markers may be an inducible or
noi-inducible gene and will generally allow for positive selsction undsr
induction, or without induction, respactively. Examples of marker genes
include neomycin, dihydrofolate reductass, glutamine synthetass, and the
like. Notably, prepared <DNA lbraries can be obtained from various
cammercial souress (e.g., (ncyte Geneornics, Inc., St. Louis, MO; Stratagene,
La Jolla, CA}

The cDNA (ibrary gan be used to clone B7-related factars
utilizing expression cloning techniques (ses B. Ssed et al. {(1887) Proc. Na#i.
Acad. Soi. USA 84:3365-3369; A. Aruffo et al. {1987) Proc. Nafi. Acad. Soi.
LUSA B4,8573-8577). In one embodiment, plasmid DNA is introduced into a
cell line by known methods of transfection (e.g., DEAE-Dextran} and
allowed to replicate and sxpress the cDNA inserts. B7-1 antigen is depleted
from the transfected cells using an anti-B7-1 monoclonal aniibedy {e.g., 133
and B1.1) and anti-murine 1gG and IgM coated immunomagnetic beads.
Transfectants exprassing B7-related factors are positively selected by
incubstion with CTLA-4-lg and CD28-Ig followed by panning with anti-
human Ig immunogfobulin.l After panning, episomal DNA is recovered from
the panned cells and transfected into & compstent bacteral host, prefarabty
Eschetichia coli (£. call). Plasmid DNA is subseguently reintroduced into
the cel] line and tha cycle of expression and panning repeated at Jeast two
times, Following the final panning cycle, plasmid DNA is prepared from
individual colonies, transfected into the cell line and analyzed for expression
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of the B7-related polypeplides by indirect immunofluorescence with CTLA-4-
lg and CD28-lg. Aftar cloning, plasmids are prepared from the clones
sfrongly reactive with the CTLA-4-lg, and then seguenced using
conventional sequencing techniques (reviewad in G.W. Slater et al. (1998}
Efectrophoresis 19:1526-41).
dentification of B7-related genes in protein  sequence

databases: Altematively, B7-related factors can be identified by screening
available sequence databases. The polypeplide sequence encaded by a
previously identified B factor {e.q., B7-1, B7-2, or B7-H1} ar a B7-related
factor disclosed herein (e.g., BSL1, BSL2, or BSL3), can be compared with
the polypepiide sequences present in various profein databases. Publicly
availabla protein sequence databases, e.g., GenBank, GenPept, SWISS-
PROT, Protein Data Bank (PDB), Protein information Resource {PIR),
Human UniGens (National Cerder for Biotechnology Information}, can be
used to determine if additional B7-related faciors are present in mammalian,
preferably hurman, species. Alternatively, privately owned protein sequence
databases, "eqg., the Incyte Genomics sequence database (Inoyte
Genomics), can bg used to identiy B7-related factors. Databases with
relatively few redundant sequences, e.g., PIR or SWIS3-PROT databases,
can ba usad to improve the stafistical significance of a sequence match.
However, databases which are more comprehensive and up-fo-date, e.g.,
GenBank, GenPept, and Incyte Genomics sequence databases (incyte
Genamics), are preferred.

Any method known in the arl can be used fo align and
compare the previously identified B7 factor seguence with the seguences
present in the protein sequence databases. Preferably, the BLAST program
is used (3.F. Altschul et al. {1890} J. Mol. Biol. 215:403-410; 8. Karlin et al,
(1990) Proc. Matl Acad. Sci. USA 87:2264-68; 5. Karlin et al. (1983) Froc.
Natl, Acad. Sci. USA 90:5673-7). BLAST identifies local alignments
between the sequence of the previously identified protein and the protein
sequences in the database, and predicts the probability of the local
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alignment occurring bjr charce. Although the original BLAST programs
utilized ungapped (ocal alignments, more recently developed BLAST
programs such as WU-BLASTZ/BLAST v2.0 (8. F. Altschul et al. {1896}
Methods Enzymol. 266, 460-480) have been modified to incorporate gapped
Iocal alignments similar to SSEARCH (T.F. Smith et al. {1981) J. Mol. Biol.
147:195-197) and FASTA programs (W.R. Pearson (1890) Msthods
Enzymol. 183:63-98). In addition, position-specific-iterated BLAST (P8I
BLAST) programs have been developed to Identify weak but biclogically
relevant sequence similarities (S.F. Altschul et al. (1997} Nucfeic Acids Res.
25:3389-3402).  Furthermore, pattern-hit-initiated BLAST (PHI-BLAST)
programs have been designed to identify specific patterns or sequence
motifs shared by distantly-related proteing (Z. Zhang et al. (1998) Nucleic
Acids Res. 26:3986-3990). Specialized BLAST programs are also available
for performing searchss of human, ricrobial, and malaria genoms
sequences, as well as searches for vector, immunoglobulin, and predicted
huyman consensus  sequences (Mational  Center  for Biatechnalogy
Information {NCBI), Bethesda, MD).

Both FASTA and BLAST programs identify very shoit exact
sequence matches hetween the query sequence and the databasss
sequences, analyze the best short sequence matches (*hits”) to determine if
longer strefches of sequence similarity are pressnt, and then cptimize ihe
best hits by dynamic programming (S.F. Alfschul &t al. (1990} 4 Mol. Biol.
215:402-410; W.R. Pearson, supra). In contrast, the SSEARCH program
compares the query sequence fo all the sequences in the database via pair-
wise sequence comparisons (T.F, Smith ef al., supra). Thus, the SSEARCH
pragram is considered more sensitive than the BLAST and FASTA
programs, but it is also significantly slower. The BLAST and FASTA
programs utilize several approximations to Increase their searching speed,
and utlize statistical parametars {see below) to increase sensitivity and
selactivity to approximate the performance of the SSEARCH program. A
parficular sequence alignmeni program can be chosen based on the
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requirements of a sequence search, or individual preferences. In some
cases, it may be necessary to use more than one search alignment program
to sonfirm search alignment results ar resolve ambiguous seerch results.

Typically, BLAST analysis an‘iploys {i) a scoring matrix {such
as, .., BLOSSUM 62 or PAM 120) to assign a weighted homology value to
each residue and (i} a filtering program(s) (such as SEG or XNU) that
recognizes and eliminates highly repeated sequences from the calculation.
An appropriate homology cufoff is then determined by performing BLAST
comparisons (using a particular scoring malrix and filtering program)
hetween sequences that are known 1o be related. It will be understood that
other appropriate scoring matrices and filtering programs may be used when
the cutoff is calibrated as described herein.  That is, the particular cutoff
point may vary when different standard parameters are used, but it will
carrespond to the P{N) scores exhibited when bighly related sequences are
campared using those particular parameters.

B7related nucleic acids

One aspect of the present invention pertains fo isoiated
nualeic acids having a nuclectide sequence such as BSL1T (SEQ 1D NO:1 or
3), BEL2 (SEQ [D NO:g, 10, or 12}, or BSL3 (SEQ ID NO:14), or fragments
thersof. The nuclsic acid molecules of the invention can be DNA or RNA. A
preferred nucleic acid is a DNA encoding the human BSL1 {(SEG 1D NO:2),
BSL2 (SEQ 1D NO:7, 11, or 13), or BSL3 (SEQ ID N5}, or fragments or
functional equivalents thereof. Such nucleic acids can comprise &t lsast 15,
20, 25, 50, 80, 100, 200, 240, 255, 270, 300, 305, 310, 410, 500, 630, 700,
or 1000 sontiguous nucleotides.

The term “isolaied" as used throughout this application refers
to a Bruelated nucleic acid, polypeptide, peptide, protein fusion, or
antibody, that is substantially free of eallular matarial or culture medium. An
isclated or substantlally pusified molecule contains less than about 50%,
preferably less than about 25%, and most preferably less than about 10%,
of the callular components with which it was associated.
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The term ‘“functional eguivalent” is intended to include
nuclectide sequences encading functionally equivalent B7-related faciors.
A functional equivalent of & B7-related protein includes fragments or
vanantg that perform at least one characteristic function of the E7-related
protein {a.g., ligand-binding, antigenic, intra-, or intercellular activity). Feor
example, DNA sequence polymorphisms within the nucleotide sequence of
a B7-related factor, especially those within the third base of a codon, may
result in “silent” mutations, which do pot affect the encoded amine acid
sequence of the pratein due fo the degeneracy of tha genetic code.

Preferred  embodiments Include an isolated nucleic acid

‘sharing at least 60, 70, 80, 85, 90, 95, §7, 98, 99, 99.5, or 100% sequence

identity with a polynucleotide sequence of BSL1 (SEQ 13 NC:t or 3), BSL2
(SEQ I NO:§, 10, or 12}, or BEL3 (SEQ ID NO:15). This polynucleotide
saquence may be identical to the nusleotide sequences of BSL1 (SEQ D
Nkt and 3), BSL2 {SEQ 1D NO:8, 10, or 12), or BSL3 (SEQ 1D NC:14), or
may Include up to a certain inieéer number of nuclectide alterations as
campared to the reference sequence.

“Identity," as known in the ar, iz a relationship between two or
mare polypeptide sequances ar two or mare polynuclsotide sequences, as
determined by comparing the sequences. In the art, "identity” also means
the degree of sequence relatedness between potypeptide or polynucleatide
sequences, as the case may be, as determined by the malch between
stiings of such sequences. “ldeniity" and “similarily” can be readily
caloulated by known metheds, including but not limited to thase described in
(Compuiational Molecular Biology, Lesk, A. M., ed., Oxford University Prese,
New York, 1988; Biocomputing. Informafics and Geﬁéme Projects, Smith, D.
W., ed_, Academic Press, New York, 1993; Computer Analysis of Sequence
Data, Part |, Griffin, A. M., and Griffin, H. G., eds., Humana Priss, New
Jersey, 1994, Sequence Analysis in Molecufar Biology, von Heinje, G.,
Academic Press, 1987; and Sequence Analysis Primer, Gribskov, M. and
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Deversuy, J., eds,, M Stockton Press, New York, 1991; and Carillo, H., and
Lipman, B., SIAM J. Applied Math,, 48:1073 (1988).

For nucleic acids, seguence identity can be deiermined by
comparing a query ssquences to sequences in publicly avafiable sequence
databases (NCR!} using the BLABTNZ algorithm (S.F. Altschul et al., 1997,
Neuef. Acids Res., 25:3389-3402). The parameters for a lypical search are:
E =0.05, v =50, B = 50, wherein E is the expected probability score cuiaff,
V is the number of datebase entries returnad in the reporting of the results,
and B Is the number of sequence alignments returned in the reporting of the
results (3.F. Altschul et al., 1980, J Mal. Biol, 215:403-410).

In ancther approach, nucleotide sequence identity can be
calsulated wsing the following equation: % identity = {number of identical
nucleotides) / (alighment length in nuclectides) * 100. Fer this caloulation,
alignment length Includes temal gaps but not terminal gaps. Alternatively,
nuclectide sequence identity can be determined experimantally using tha
specific hybridization conditions described below.

In accordance with the present invention, nucleic acid
alterations are selected from the group consisting of at least one nuclectide
detetion, substitution, including transition ang kansversion, insertion, ot
modification  (e.g., via RNA or DNA  analogs, dephosphorylation,
methylation, or labeling). Allerations may occur at the 5' or 3' terminal
positions of the reference nucleotide seguence or anywhare befwsen those
terminal positiohs, interspersed either individually among the nucleotidaes in
the reference sequence or in ane or more contiguous groups within the
reference sequence. Alterations of a nucleic acid sequence of BSL1 (SEQ
ID NO:1 and 2), BSL2 (SEQ D NO:6, 10, or 12}, or BSL2 (SEQ ID NC:1i4)
may create nonsense, missense, or frameshift mutations in the coding
saquenca, and thereby alter the polypeptide encoded by the nucleic acid.

Also encompassed by the present invention are splice variants
derived from the BSL1 (S8EQ [D NO:1 and 3), BSL2 (SEQ D NO:6. 10, or
12}, or BSL3 (SEQ ID NC:14) nuclelc acid sequences. As used herein, the
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term ‘splice varant” refers to variant B7-related nucleic acids and
polypeptides produced by differential processing of the primary transcript(s)
of genomic BMA. An alternate splice vaiiant may comprise, for example,
any cne of the sequences of BSLZ (BEQ 1D NOIE, 10, or 12} disclosed
herein. Alternate splice variants can also comprise other combinations of
intrensfexons of BSL1, BSL2, ar BELS, which can be determined by those
of skill in the art.  Altermmate splise varants can be determined

-experimentally, for example, by isolating and analyzing cellular RNAs (e.g.,

Southern blotfing or PCR), or by screening cDNA fibraries using the B7-
related nucleic acid probes or primers described hersin.  In another
approach, allemate splice variants can be predictst using various mathads,
computer programs, or computer systems avallable to practitionars in the
fisld.

General methods for splice site prediction can be found in
Nakata, 1985, Muclafc Acids Res. 13:5327-6340. [n addition, splice sites
can be predicted using, for example, the GRAIL™ (E.C. Uberbacher and
R, Mural, 1891, Proc. Nali Acad. Scl USA, 88:11261-11265, EC.
Uberbacher, 1985, Trends Biatech., 13:497-500;
http:/fgrail.lsd .ol gov/grallexp); GenView {l.. Milenesi et al, 1983,
Progeedings of the Sacond International Conferance on Bloinfermatics,
Supercomputing, and Complex Genome Anafvsis, HA. Lim sf al. (eds),
World Scientific Publishing, Singapere, oR. A7 3-588;
http:/125. Hba.mi.onriti~webganahwwwgene_help. himl); SpliceView
(hitp/fwww. itba.mi.chr.itwebgene); and HSPL (V.V. Salovyav et al., 1984,
Nucleic Acids Res. 22:5156-5163% V.. Solovyev et al, 1984, "The
Prediction of Human Exons by Oligonuclectide Composition and
Discriminant Analysis of Spliceable Open Reading Frames,” R. Akman el al.
{eds), The Second infernational conferonce on Infelligent systems for
Moleeufar Bigtogy, AAAL Press, Manlo Park, CA, pp. 354-362; V.V. Solovyev
et al, 1893, *Identilication OFf Human Gens Funclional Regions Based On
Ofigonucleotide Compositien,” L. Hunter et al. {eds), I Proceedings of First
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international conferance on Intelligent System for Molecular Biology,
Bethesda, pp. 371-378) camputer systems.

Additionally, computer programs such as GeneParser (F.E.
Snyder and .0, Stormo, 1285, J. Mal Biol. 248 1-18; E.E. Snyder and
3.0, Staormoe, 1993,  Nwel  Acids  Res. 21(3): B507-613;
htkpLh’mcdbﬁo\orado.edu#eesﬁydﬁﬂ GeneParserhtml);, MZEF  {M.Q.
Zhang, 1897, FProc. Natl  Acad.  Sci USA, 94:565-568;
hitpHargon.cshl.org/gensfinder); MORGAN (8. Salzberg et al, 1998, L
Comg. Biol. %:667-680; S. Salzberg et al. (eds), 1698, Compuiafional
Methods in Molecutar Biology, Elsevier Sciance, New York, NY, pp. 187-
203); VEIL {J. Hendersan et al,, 1997, ). Comp. Bial. 4:127-141); GeneScan
{S. Tiwari et al., 1997, CABIOS (Biolnformatics) 13: 263-270); GensBuilder
{L. Milanesi et al., 1998, Bioinformalics 15:612-621); Eukaryctic GeneMark
{J. Besemer et al.,, 1988, Nucl Acids Res. 27:3911-3920); and FEXH (V.V.
Solovyev et al., 1984, Nuclzic Acids Res. 22:5156-5163). In addition, splice
sites (i.e., former or potential splice sites} in cDNA seguences can be
predicted ushg, for example, the RNASPL (V.. Solovyey et al,, 1994,
Nucleic Acids Res. 22:5156-5163); or INTRON (A Globek et al., 18391,
INTRON versicn 1,1 manual, Laboratory of Biochemical Genatics, NIMH,
Washington, D.C.} programs.

The present invention also encompasses naturally-occurring
polymorphisms of BSL1 (SEQ 1D NO:1 and 3), BSL2 (SEQ ID NO6, 10, or
12}, or BSL3 (SEQ 1D NO:14). As will be understood hy thosa in the ar, the
genomes of all organisms undsrge spontaneous mutation in the course of

their continuing evolution gensrating variant forms of gene seguences

{Gusella, 1986, Ann. Rev. Biochem. 55:831-854). Restriction fragmant

length polymarphisms (RFLPs} include variations in BNA seguences that
alter the length of a rastriction fragment in the sequence [Botstain et al.,
1980, Am. J. Hum. Genel. 32, 314-331 (19580). RFLPs have been widely
used in human and animal genefic analyses (see WOQ 890/13668, WO
90/11369; Donis-Keller, 1987, Cel 51:319-337; Lander et al, 1989,
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Genetics 121: 85-99). Short tandem repeats (STRs) include tandem di-, ir-
and tetranuclectide repeated motifs, also termad variable number tandem
repeat (VNTR) polymorphisms.  VNTRs have been used in identity and
paternity analysis (U.S. Pat. No. 5,075,217; Armour et al., 1862, FEBS Leti.
307:113-115; Horn et al.,, WO 91M14003; Jeffreys, EP 370,719), and in a
large number of genetic mapping studles.

Single nucleatide polytorphisms (SNPs} are far more frequent
than RFELPS, 5TRs, and YNTRs. SNPs may oceur in protein coding (s.49.,
exend, or non-coding {e.g., intron, SUTR, 3'UTR} sequences. SNPs in
protein coding regions may comprise silent mutations that do not alter the
aming acid sequence of a protein.  Alternatively, 8NPs in protein ceding
regions may produce conservative or non-censervative amino acid changes,
described In detall below. [n some cases, SNPs may give rse fo the

expression of a defective ar other varant pratein and, potentially, a genstic

disease. SNPs withln protein-coding sequences can give rise to genetic

diseases, for exaraple, in the -gicbin (sickle cell anemia) and CFTR ((':ystic
fibrosis) genes. In nen-coding sequences, SNPs may also resulf in
defective protein expression {e.g., as a result of defective splicing). Other
single nucleotide palymerphisms have no phenotypic effects.

Single nuclectide polymorphisms can be used in the same
manner as RFLPs and VNTRs, but offer several advanfages. Single
nutlectide polymorphisms tend to occur with greater frequency and are
typically spaced more uniformly throughout the gencme than other
palymarphisms. Also, different SNPs are often easier to distinguish than
olher types of polymorphisms {e.g., by use of assays employing allele-
specific hybridization probes or primera}. In one embodiment of the present
invention, a BSL1, BSL2, or BSL3 nudsic acid contains et least cne SNP.
Varous combinations of these SNPs are also encompassed by the
irvention. In & prefsmed aspect, & Br-related SNP is associated with a
immune system disorder, such as the disorders described in detail herein,

Further encompassed by the present invention are nuclelc

JP 2004-500863 A 2004.1.15



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

(121)

WO 01/44413 POTIUSOLAB2ZSY

10

15

20

25

30

25

acid molecules that share moderate hamology with the BSLT (SEQ (D NO:t
and 3), BSL2 (SEQ [D NO:6, 10, or 12), ar BSL3 (3EQ ID NO:14) nucleic
acid sequences, and hybridize o the BSL1, BSL2, or BSL3 nueleic acid
molecules under moderaie sttingency  hybridization conditions.  Mors
praferred are nucleic acid molecules that shars substantial hemplogy with
the BSL1, BSLZ, or BSL3 nucleic acid sequences and hybridize to the
BSL1, BSL2, or BBL3 nucleic acid molecules under high stringency
hybridization conditions. As used herein, the phrase "moderate homology”
refers fo sequences which share at least 60% sequence idenfity with a
reference sequence (e.g., BSL1, BSLZ or BSL3), whereas the phrase
"subsgtantial homology” refers to seguences that share al least S0%
sequence identity with a refersnce sequence. i is recaghizad, however,
that polypeptides and the nucleic acids encoding such polypeplides
containing less than the above-described level of homology arising as splice
variants or that are modified by conservative amino acid substilutions (or
substitution of degenerate codons) are contemplated fo ke within the scope
of the present invention.

The phrase "hybridization canditions" is used herein to refer to
conditions under which a double-stiyanded nuclels acid hybrid 1s formed from
two single nucleic acid strands, and remains stable. As known to those of
skill in the art, the stability of the hybrid sequencs is reflected in the melting
temperature {Tm) of the hybrid (see F.M. Ausubel et al., Eds, {1895} Current
Protocols in Malecular Biology, John Wiley and Sons, Inc., New York, NY).
The T, decreases approximately 8.5°C to 1.5°C with every 1% decrease in
seguence homology. In general, the stability of & hybrid sequence is a
functien of the length and guanine/cylosine content of the bybrid, the
sodium on concentration, and the incubation temparature.  Typically, the
hybridization reaction is initially performed under caondilions of low
stringency, followed hy washes of varying, but higher, siringency.
Reference to hybridization stringancy refates to such washing conditions.

In accordance with the present invention, “high stiingency”
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conditions can be provided, for example, by hybridization in 50%
formamide, 5 X Denhardt's sclution, 5 X SSPE, and 0.2% SDS at 42°C.,
followed by washing in 0.1 X SSPE and 0.1% SDS at 65°C. By comparigon,
“moderate stingency” can be provided, for example, by hybridization in 50%
formamide, 5 X Denhardt's salutian, 5 X SSPE, and 0.2% SDS at 42°C,
followed by washing in 0.2 X SSPE and 0.2% SDS st 65°C. In addition,
“low stringency” conditions can be provided, for example, by hybridization in
10% formamids, 5 X Denhardt's solution, 6 X SSPE, and 0.2% SDS at
42°C, followad by washing in { X S8PE and 0.2% SDS at 80°C. It is
understocd that these condlions may be varied using a variety of buffers
and temperatures well Known to those skilled in the art.

In a preferred embodiment of the present invention, the
nucleic acid is & DNA molecule encoding at least a poriion of the B7relatad
factor. A nucleic acid molecule encoding a novel B7-related factor can be
obtained from mRMA present in activated B lymphocytes. it may also be
possible to obtain nucleic acid molecules enceding B7-related factors from
B cell genomic DNA. Thus, & nucleic acid encoding a B7-relaled factor can
te claned from either a cDNA or a genomic library in accordance with the
protocots described in detall herein.  MNucleic acids encoding novel B7-
related factors can alsc e cionsd from genomic DNA or cDNA using
established polymerase chain reaction (PCR} techniques (see K. Mullis et
al, {1986) Cofd Spring Harbor Symp. Quant. Biol. 51:280; K.H. Roux {1895)
PCR Methods Appl. 4:5183) in accordance with the nucleic acid sequence
information provided herein. The nudleic acid molecules of the invention, or
fragments thereof, can also be chemically synthesized using standard
techniques. Various  methods  of cﬁgrnically synthesizing
polydeoxynucleotides are known, including solid-phase synthesis which, ke
pepfide synthasis, has been fully automated in commercially available DNA
synthesizers (see, for example, U.5. Patent No. 4,598,049 to takura et al;
U.5. Patent No. 4,458,066 fo Caruthers et al.; 11.5. Patent Nos. 4,401,796
and 4,373,071 o lakura).
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It will be appreciated by one skilled in the art that variations in
one ar more nucleciides (up to about 3-4% of the nuckeotidas) of the nucdlelc
acld molecutes encoding novel B7-related factors may exist among
individuals within a population due to natural allelic variation. Any and all
such nucleotide varlations and resulting amine acid polymorphisms are
within the scope of the invention. Furthermore, there may be one or more
isoforms or related, cross-reacting family members of the B7-related factors
descrbed herein.  Such iscferms or family members are defined as
palypeptides that are refated in function and aminc acid sequence to a E7-
related factor {e.g., BSL1, BBL2, or BSL3), but encoded by genes at
diffsrent loci. 1n addition, it fs possible to modify the DNA sequence of B7-
related factors using genetic techniques f0 produce proteins or peptides with
altered amino acid sequences.

DNA sequence mutations can be introduced into & nudeic
acid encading a B7-related factor by any one of a number of methods,
including those for producing simple deletions or inserticns, systematic
deletions, inseérlions or substifutions of ciusters of bases or substitufions of
single bases, 1o generale desired varants. Mulations of the B7-related
nucleic acid molecyle fo generate amino acid substituticns or deletions are
preferably obfasined by sitedirected mutagenssis. Site  diractad
mutagenesis systams are well known in the art, and can be cbtained from
commercial sources (see, for example, Amersham Pharmacia Biotech, Inc.,,
Piscataway, NJ). Guidancs in detzrmining which amina acid residues may
be substifuted, inserted, or deleted without abolishing biological or
immunelogical aclivily may be found using computer programs well known
in the art, far example, DNASTAR softwara (DNAS{AR. Inc., Madison, WIj.
Mutant forms of the BSL1, BSL2, or BSL3 nuclsic acid molecules are
considered within the scope of the present invention, where the expressed
polypeptide or peplide is capable modulating the activity of immuns or
inflammatory cells (g.9., T-cells).

A fragment of the nuclaic acid molecule encoding a novel B7-
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retated faclor is defined as a nucleolide sequence having fewer nucleotides
than the nuclectide sequence encoding the entlre amino acid sequence of
the B7-related factor. Nucleic acid fragments which encede polypeptides
which retain the ability to bind to their natural ligand{s} on fnmune or
ihflammatory response cefls, such as T-cells, and either amplify or block
immune responses (as evidenced by, for example, lymphoking production
andior T-cell proliferation by T-cells that have received a primary zativation
signal} are considerad within the scope of the invention. For example,
nuclals acid fragments that encode polypeptides or peptides of a B7-related
factor that retain the ability of the polypeptides or peptides to bind CD28
andior CD28-related ligand(s) and deliver a co-stimulatory signal o T-cells
are within the scope of the inventionr. Gensrally, the nucleic acid molecule
encoding a fragment of a B7-related factor will be selected from the coding
sequence far the mature protein.  However, in some instances it may be
desirable to select all or part of a fragment or fragments from the coding
region that includes the leader sequence.

In one embodiment of the present invention, a nuclelc acid
molecute corresponding to a fragment of a BSL1, BSLZ, or B5L3 nucleic
acid sequence can be used as a probe for assaying a biological sample for
the expression of one or more B7-related factors, or as a primer for DNA
sequencing or PCR amplification. Preferably, such fragments are at least 8
contiguous nucleotides in length, mare preferably at least 12 conliguous
nuclectides in length, even more preferably at lsast 15 contiguous
nuclectides in length, and even more preferably at least 20 contiguous
nuclectides in length. Nuclgic acid molecules within the scope of the
tavention may also confain linker sequences, modified resirigtion
endonuclease sitas, and other sequences usaful for malecular cloning,
expression, or purification of recombinant protein or fragments thereof,
Nucleic acid molecules in zceordance with the present invention may also
b conjugated with radisisotopes, or chemiluminescent, fluorescent, ar other
labeling compounds (e.g., digoxigenin). In addition, the nucleic acid
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molecules of the pragent invention may be modified by nucleic acid
mocifying enzymas, far example, kinases or phosphatases. These and
other imodifications of nucleic acid molecules are well known in the art.

In addition, a nucleic acid molecule that encodes a B7-related
factor, or a biclogically active fragment thereof, can be ligated to a
heteralogous sequence fo encode a fusion pratein {also called a chimeric
protein). For exampla, it may be useful to consiruct a nucleic acid enceding
a fusien protein comprising & BY-related factar and the Fo damain of human
laG as described herain. The resulting BSLi-lg, BSL2-Ig, and BSL3-g
fusion proteins can then be expressed in host cells, and used to prepare
pharmaceutical compositions usefdl for immunomodulation (see below).
Fusion proteing comprising B7 -related polypeptides can alse be used for the
isplation and purification of B7related polypeptides or antibodiss (see
helow). In addition, fusion proteins can be ussd to identify cellular linands
or binding partners for BSL1, BSL2, or BSL3 (see below).
B7-related nucleic acid expression vectars

Another aspect of the present invention periains fo expression
vectars comprising a nucleic acid encoding at least one B7-related factor, as
desoribed herein, operably linked to at lsast one regulsiory sequence.
“Cmperably linked” is intended to mean that the nucleotide acid sequencs is
finked to a regulatory seguence in a manner that allows exprassion of the
nuclectide sequance. Regulatory sequences are known in the art and are
selected to direct expression of the desired protein in an appropriate host
cell.  Accordingly, the tenm regulatory sequence includes promoters,
enhancers and other expression control slements (see D.V. Goeddel (1990)
Meathods Enzymol. 185:3-7). I should be understood that the design of the
expression vector may depend on such faclors as the cholce of the host cell
tc be transfected and/or the type of polypeptide desired to be expressed.

Appropriate host cells for use with the present invention
include bactera, fungi, yeast, plani, insect, ang animal cells, especially
mammalian and human cells, Preferred replication and inhentance systems
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include M13, GolE1, §V40, baculovirus, lambda, adsnovitus, CEN ARS,
2um ARS and the like. Severai regulatory elements (e.g., promolers) have
been isolated and shown to be effective i the transcription and transatian
of heterologous proteins in the varous hosts. Such regulatory regions,
methods of isclation, manner of manipulation, stc. are known in the art.
Nondimiting examples of bacterial promoters include the fi-lactamase
[penicillinase) promoter; lactose promoter; tryplophan  (rp) pramoter;
araBAD (arahinose) aperan promoter; Jambda-derived Py promoter and N
gene ribpsome Binding sits; and the hybrid tac promoter derfved from
sequences of the trp and fac UVS promoters. MNon-limiting examples of
yeast promoters Include the S-phasphoglyserate  kinase  promolsr
glyceraldehyde-3-phosphate  dehydrogenase {GAPDH)  promoter,
galacickinase (GAL1) promoter, galactoepimerase promoter, and alcohol
dehydrogenase (ADH1) promoter. Suitable promaters for mammalian cells
include, without limitation, viral prometers, such as those from Simian Virus
40 (SV40), Rous sarcoma virus (RSV), adenovitus (ADV), and bavine
papilioma virus (BPV).

Eukaryotic cells may also require terminator sequences,
polyadenylation sequences, and enhancer sequences that modulale gene
expression. Seguences that cause amplification of the gene may also be
dosirable.  These seguences are well known in the arl.  Furthermore,
sedquences that faciitate secretion of the recombinant product from cells,
including, but not limited to, bacteria, yeast, and animal ecails, such as
secretory signal sequences and/or prepiotein or propratein seguences, may
also be included. Such sequences are well described in the art.

Suitable expression vectors includs, but are not limited to,
pUC, pBluescript (Stratagene), pET (Novagen, Inc., Madison, W1}, and
PREP (invitrogen} plasmids. Vectors can contain cne or mare replication
and inheritarce systemns for cloning or exprassion, one or more markers for
selection in the host, e.g. aniibivtic resistance, and one or more expression
cassettes, The inserted coding sequences can be synthesized by standard
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methods, isclated from natural scurces, or prepared as hybrids. Ligation of
the coding sequences to transcriptional regulatory elements (e.g.,
promoters, snhancers, andfor insulators) and/or to other amino acid
encoding sequences ¢an be carried out using established methods.

In che embodiment, the expression vector comprises a nucleic
acid encoding &t least a portion of the BSL1, BSL2, or BSL3 polypeptide. 1n
another embodiment, the expression vector comprises a DMNA sequence
encoding the B7-related factor and a DNA sequence encoding another B7-
related factor or a heterclogous polypeptide or peptide.  Such expression
veclors can he used to transfact host cells to thereby produce pelypeptides
or peptides, including fusion proteins ar peptides encoded by nucleic acid
molecules as described below,
lsclation of B7-related polypeptides

Yet another aspect of the present invention perains to
methods of isolating B7-related polypeptides and relaled peptides. As used
hersin, the terms “protein” and "polypeptide” are synonymous. Peptidss are
defined as fragments or portians of proteins or polypeptides, preferably
fragmenis or portions having fne same or equivalent function or activity as
the complete prolein. Boeth naturally nceuring and recombinant forms of the
B7-related polypeptides or peptides may be vused in assays and freatments
according to the present invention. Melbods for direclly isclating and
purifying polypeptides or peptides from natural sources such as cellular or
extracellular lysates are well known in the arl (see E.L.V. Haris and S.
Angal, Eds. {1989) Profein Purification Methods: A Pra,ctiéa! Appraach, IRL
Press, Oxford, England), Such methods include, without limitation,
preparative disc-gel electrophoresis, isoelectric fui:us‘mg, high-perfarmance
liquid chrematography {HPLC) reversed-phase HPLC, gel filtration, ion
exchange and partition chromatography, and countercurrent distribution,
and combinations thereof. Naturally occumring polypeptides can be purified
fram many possible sources, for example, plasma, body cells and tissues,
or body flulds.
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To produee recombinant B7-related polypeptides or peptides,
DMNA sequences enceding the B7-related polypeptides or peptides are
claned into a suitable vector for exprassion in intact host cells or in cell-frae
translation systems (see J. Sambrook et al., supra) Prokaryotic and
sukaryotic vectors and host cells may be employed. The particular choice
of a vector, host cell, or franslation system is not critical to the praclice of
the inventicn. DNA sequences can be optimized, if desired, for more
efficient expresslan in a given host organism, For example, codons can be
altered to conform to the preferred codon usage in a given host cell or cell-
free translation system using techniques routinely practiced in the arl.

For some purposes, it may be preferable to produce peptides
or polypeptides in @ recombinant systemn wherein the peplides or
polypeplides carry additional sequence tags to facilitate purification. Such
markers include epitope tags and protein tags. MNon-imiting examples of
epitope tags include c-mye, heemagglutinin (HA), polyhistiding (BX-HIS),
GLU-GLU, and DYKDDDDK (FLAG®) epitape tags. Epltope tags can be
added to peptides by a number of established methods. DNA sequences of
cpitope tags can be inserted into peptide coding séguences as
cligonuclectides or through primers used in PCR ampiification.  As an
alternative, peptide-coding sequences can be cloned into specific vectors
that create fuslons with epitcpe tags; for example, pRSET veclors
{invitrogen Corp., San Diego, CA). Non-limifing examples of protein tags
include glutathione-S-transferase (GS5T), green flucrescent protein (GFP),
and maltose binding protein (MBP). Profein tags are attached to peptides or
polypeptides by several welknown methads. In one approach, the coding
seguence of a polypeptide or peptide can be cio/r:\ed intc a vectar that
creates a fusion between the polypeplide or peptide and a protein tag of
interest.  Suitable vectors include, without limitation, the exemplary
plasmids, pGEX (Amersham Pharmacia Biotech, Inc., Piscataway, MJ),
PEGFP {CLONTECH Laboratories, 'ne., Palo Alto, CA}, and pMAL™ (New
England BioLabs, Inc., Bevedy, MA).  Following expression, the epitope or
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protein tagged polypeptide or peptide can be purified from a crude lysate of
the translation system or host cell by chromatography an an appropriate
solid-phase matdx. In some cases, t may be preferable to ramove the
=pitope or protain tag {i.e., via protease cleavage) follawing purification.

Suitable cellfree expression syslems for use in accordance
with the present invention include rabbit reticulocyte lysate, wheat germ
axtract, canine pancreatic microsomal membranes, E. cofi $30 extract, and
coupled transcription/translation systems (Promega Corp., Madison, W!).
These systems allow the expression of recombinant polypeplides or
peptides upon the addition of cloning vectors, DNA fragments, or RNA
sequences confaining cading regions and appropriate promoter elements.

Hosi{ cells for recombinant cloning vectors include bacterial,
archebacterial, fungal, plant, insect and animal cells, especially mammalian
celis. Of particular interast are £. cok, B. subfilis, S. aurcus, S. ceravisiaa,
8. pornbe, N. crassa, SFG, C128, 283, NIH 373, CHO, COS, and Hela
cells. Such cells can be ftransformed, transfected, or fransduced, as
appropriate, by any suitable method including etectroporation, CaCly, LiCH,
LiAC/PEG-, spheroplasting-, Ca-Phosphate, DEAE-dextran, liposome-
mediated DNA  uptake, ijection, microinjection,  microprojsctile
hombardment, or other established mathods.

In order to ideniify host cells that contain the expression
vectar, a gene that cantains a selectable marker is generally infroduced into
the host cells along with the gene of interest. Preferred selectable markers
include those thaf confer resistance fo drugs, such as G418, hygromygin,
methofrexate, or ampigillin,  Selectable markers can be introduced an the
same plasmid as the gsne of intersst. Host cells"containing the gene of
interest are identified by drug selection, as cells that carmy the drug-
resistance marker survive in growth media containing the corresponding
drug.

The surviving cells can be screened for production of
recombinant B-related polypeplides, or peptides or fusions therecf. inone
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ermbodiment, the recombinant polypeptides are secreted o the cell surface,
and can be identified by cell surface staining with ligands to the B cell
anfigens (e.g, CD28-lg). In another embodiment, the recombinant
polypeptides are retained in the cyloplasm of the host cells, and can be
identified in cell exiracts using anti-B7-related polypeptide antibodies. In yst
another embadiment, soluble recombinant polypeptides are secreted inle
the growth media, and can be idantified by screening the growth media with
anti-B7-ralated palypeptide antibodies. A soluble, secreted recombinant B7+
polypeptide includes the extracellular damain of the polypeptide, or any
fragment thereof, that does not include the cyloplasmic andiar
transmembrane regions, The cell-surface and cyloplasmic recombinant B7-
related polypeptides can be isolated following cell lysis and extraction of
cellular proteins, whils the secreted recombinant B7-related palypeplides
can be isclated from the cell growth media by standard techniques (see LM.
Rosenberg, Ed. (1996) Frotein Analysis and Furification:  Benchiop
Techniques, Birkhauser, Baston, Cambridge, MA).

Antibody-based methods can used lo purify natural or
recombinantly produced B7-related polypeplides or peptides.  Antibodies
that recegnize these polypeptides, or peptides derived therefrom, can be
produced and isolated using methods known and practiced in the art (see
below). B7-related palypeptides or peptides can then be purified from a
crude lysate by chromatography on antibody-conjugated solid-phase
matrices (see £. Harlaw and D. Lane, 1899, Using Anltibodies: A Laborafory
Manual, Cold Spring Harbor Laboratory, Celd Spring Harbor, NY}, Other
purificafion methods known and used In the art may also be employed.

It is noted that transfected host cells that express B7-related
factors {e.g., BSL1, BSL2, andfor BSL3,) or portions thersof on the surface
of the cell are within the scope of this invention. For example, a fumor call
such as a sarcoma, melanoma, leukernia, lymphoma, carcinoma, or
neuroblastoma can be transfected with an expression vector directing the
expression of at least one B7-related factor on the surface of the lumor cell.
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Such fransfected tumor cells can be used to freat tumor immunity as
described in detall hersin,
B7-related polypepfides

A further aspect of the present invention pertains to isolated
B7-related polypeptides. The present invention encompasses the BSL1
(SEQ D NO:2), BSLZ (SEQ ID NO:7, 11, or 13), or BSL3 (SEQ ID NO:15)
palypeptides, and fragments and funclional equivalents thereof. Such
polypeptides can comprise at least 5, 12, 20, 30, 50, 100, 170, 200, 210,
300, or 600 configuous amino acid residuss. Preferred aro polypeptides
that share moderaie homelogy with BSL1 (SEQ ID NO:2), BSLZ {SEQ 1D
NQ:7, 11, ar 13), or BEL3 (SEQ [D NO:15) polypeptides. More preferred
are polypeptides that share substantial homology with B&L1 (SEQ D NG:2),
BSLZ (SEQ ID NO:7, 11, or 13), or BSL3 (8EQ ID NO:15).

The tarm “funational equivalent” is infended to include proteing
which differ in amino acid seguence fram a given BY-related polypeptide,
such as sequence of BSL1 (SEQ (D NC:2), BSL2 (SEQ ID NO:7, 11, ar 13),
or BSL3 (SEQ [ NO:15) pofypaptide, but where such differencas result in a
madified protefn which perfarms at least ane characteristic function of the
B7-related polypeptide (e.g., ligand-binding, ant/genic, intra- or intercellular
activity). For example, a functional equivalent of a BSL1, BSL2, or BSL3
polypeptide may have a modification such as a substitution, addition or
delafion of an amino acid wesidue which s nol direclly involved in the
function of this polypeptide {l.e., the abilily of these polypeptides to co-
stimulate T-cell proliferation). n addition, nen-naturaliy occurting analogs of
B7-related polypeptides capable of binding CD28 and/or CD28-related
ligand(s) are considered functional equivalents. Various modifications of the
BY-related polypeptides fo produce functional equivalents of these
palypeptides are deacribed tn detail herein.

It is also possible to meodify the struciure of a B7-related
polypeptide  for such purposes as increasing  solubility, enbancing
therapeutic or prophylactic efficacy (reactivity}, or stability (e.g., shelf life ex
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vivg and resistance to proieolylic degradation in wivo),  Such medified
proteins  are considered functional equivalents of the B7-relsted
polypeptides as defined herein. Preferably, the B7-ralated polypeptides are
modified so thai they retain the ability to co-stimulate T-cell profiferation.
Those residues shown to ba essential to interact with the C028 or CD28-
related ligends on T-cells can be modified by replacing the essential amino
acld with another, preferably similar amino acid residus {a conservative
subsiitution} whaose presence is shown fo ephance, diminish, but not
eliminate, or nat effect receptor fnteraction. In addition, those amine acid
residues that are nat essential for receptor interaction can be modified by
being replaced by anather amine acid whose incorporation may enhance,
diminish, or not effect reactivity. For example, a B7-related polypeptide can
be modified by substitution of cystsine residues with other amino acids,
such as alanine, serine, threonine, leucine, or glutamic acid, to prevent
dimerization via disulfide linkages. [n addition, the amino acid side chains of
a B7-related polypeptide of the invention can be chemically modified. Also,
a B7-relatad polypeptide can be modifled by cyclization aof the amino acid
sequence‘

In arder to enhance stabflity andfor reactivity, the B7-related
polypeplides can be altered to incorporate one or mare polymorphisms in
the amino acid ssquence. Additionally, D-amino acids, non-natural aming
acids, or non-aming acid analogs can be substiiuted or added to produce a
madified polypeptide. Furthermore, the B7-related polypeptides disclosed
herein can be modified using pelyethylene glycol {(FEG) according 1o known
methods (Wie et al., supra} fo produce & profein conjugated with PEG. In
addition, PEG can he added during chemical synthesis of tha protein. Other
possible modifications Include reductionfalkylation (Tarr (1988} Meffiods of
Frotein Microcharactarization, J. E. Silver, Fd., Humana Press, Clifton, NJ,
pp. 155-194); acylation (Tarr, supra); chemical coupling to an appropriate
carrier {Mishell and Shiigi, Eds. {1880) Selected Methods in Celtular
Immunofogy, W H Freeman, San Francisco, CA; LS. Patent No. 4,938,239
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of mild formalin treatment (Marsh (1971) inl. Arch. of Allargy and Appl.
immunol. 44:188-215) of the B7-related polypeplide.

Modified polypeptides can have canservative changes,
wherein a substituted amino acid has similar structural or chemical
properties, e.g., raplacerment of leucing with isclsucine. Mare infrequently, &
medgified polypeptide can have non-conservative changes, eg., substitufion
of a glycing with & tryptophan. Guidance in determining which aming acid
residues can be substituted, inserfed, or delsted without abolishing
biological or immunelegical activity can be found using computer programs
welt known in the art, for example, DNASTAR softwere (DNASTAR, Ine.,
Madison, W!)

As nondimiting examples, conservative substitutions in the B7-

related amino acid sequance can be made in accordance with the following

table:

Criginal Residue o Conservative Substiution(s)

Ala | Ser”
‘ Arg ) Lys i
Chsn Gin, His T

Asp o Glu

Cyz Ser

Gln Asn

Glu Asp

Gly Pro T

His Asn, Gln

lie l Leu, Val

Leu I'le, vat

Lys | Arg, GIn, Glu

Met Leu, le

Phe Met, Leu, Tyr 1
[Ser - Thr
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Thr - Ser -
TP T Tyr
Tyr Trp, Phe
Val Ye, Leu

1%

20

25

Substantial changes in funetion or Immunogenicity can be
made by selecting substitutions that are less canservative than those shown
in the table, above. For example, non-gonservative substitutions can be
made which more significantly affect the structure of the polypeptide in the
area of the alteration, for exampie, the alpha-helical, or beta-sheet structure,
the charge ar hydrophobicity of the molecule at the target site; ar the bulk of
the side chain. The substilutions which generally are expecled to produce
the greatest changes in the polypeptide’s properties are those where 1) a
hydrophilic residue, e.g., seryl or threonyt, is substiuted for {or by) a
hydrophabic residue, &.4., leucyl, isoleucyl, phenylalanyl, valyl, or alanyl; 2}
a cysteine or proline is substituted for (or by) any olher residue; 3} a residue
having an electropositive side chain, e.g.. lysyl. arginyl, or histidyl, Is
Substituted for {or by} an electranegative residue, e.g., glutamyl or aspartyf;
or 4) & residue having a bulky side chain, e.g., phenylalanine, is substituted
for {or by} a residue that does not have a side chain, e.g., glycine.

Preferred polypentide embodiments further include an isolated
polypeplide comprising an amino acid sequence sharing at least 80, 70, 80,
85, 80, 85, 97, 88, 99, 89.5 or 100% identity with an amino acid sequence of
BSL1 {(SEQ ID NO:2), BSL2 [(SEQ ID NO:7, 11, or 13}, or BSL3 (SEQ ID
NO:15). This polypeptide sequence may be identical to the sequence af
ESL1 (SEQ 1D NC:2), BEL2 (SEQ 1D NO:7, 11, or 13}, or BSL3 (SEQ ID
NO:15), or may include up to a certain integer"/number of amino acid
alterations as compared to the reference sequence

Pereent sequence identity can be calculated using computer
programs or direct sequence comparison. Preferred computer program
methods to determine idantity between two sequences include, but are not
limitedt 1o, the GCG program package, FASTA, BLASTP, and TBLASTN

JP 2004-500863 A 2004.1.15



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

(135)

WO 01/44413 POTIUSOLAB2ZSY

20

25

30

38

{see, e.q., D.W. Mount, 2001, Bioinformafics: Seguence and Genome
Analysis, Cold Spring Harhor Laboratery Press, Cold Spring Harbor, NY).
The BLASTP and TELASTN programs are publicly available from NCBI and
other sources. The well-known Smith Waterman algorithm may also be
uzed to determine identity.

Exemplary parameters for amino acid sequence compariscn
include the followlng: 1) algorithr fram Needleman and Wunsch, 1970, J
Mol Biol. 48:443-453; 2) BLOSSUMGZ comparison matrix from Hentikaff
and Hentikoff, 1992, Proc. Nafl. Acad. Sci. USA 89:10915-10819; 3) gap
penalty = 12; and 4} gap length penalty =4. A program usefl with these
parameters is publicly available as the "gap” program {Genelics Computer
Group, Madison, WI). The aforementioned parameters are the default
parameters for pelypeptide comparisons {(with no penally for end gaps).

Alternatively, polypeptide sequence identity cah be calculated
using the following equation: % identity = (the number of identical vesidues)
[ (alignment lengih in amino acid residues) * 100. For this calculatian,
afignment length includes internal gaps but does not include terminal gaps.

In accordance with the present invention, polypeptide
sequences may be identical o the sequence of BSL1 (g.g., S3EQ 1D NO:2),
BSL2 {e.g.. SEQ ID NO:7, 11, or 13), or BSL3 {e.g., SEQ ID NC:15), or may
include up to a certain integer number of amine acid alterations,
Polypeptide altarations are salected from the group consisting of at [east
ong aming acid deletion, substitution, including consarvative and non-
cansarvative substitution, or insertion.  Alterations may occur at the amino-
or carboxy-terminal positions of the reference polypeplide sequence or
anywhere befween those terminal positions, inters';;ersed either individually
among the amino asids in the refersnce sequsnce of in ons or more
cantiguous groups within the reference sequence. [n specific embediments,
polypeptide variants may be encoded by BSL1, BSL2, or BSL3 nucleic
acids comprising single nucleotide polymorphisms andfor altemate splice
varianis. Polypeplides may also .be modified by, for example,
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phospharylation, suifafion, or scylation. They may alsc be medified with a
label capable of providing & detectable signal, either directly or indirectly,
including, but not limited to, radiaisctopes and fluorescent compounds.

The invention also relates to isolated, synthesized andfor
recombinant portions ar fragments of a BSL1 (e.g., SEG ID NG:2), BSL2
{e.g., SEQ |D NO:7, 11, or 13), or BSL3 (e.g.. SEQ ID NO:15} protein or
polypeptide as described herein. Polypeptide fragments (i.e., peplides} can
be made whick have full or partial funclion on their own, or which when
mixed fogether - (though fully, partially, or nonfunctional alone),
spontanaously assemble with ong or more other pelypeplides to reconstitute
a functional protein having at least one functional characteristic of a BSL1,
BSEL2, or BSL3 protein of this invention. In addition, B7-related polypeptide
fragments may comprise, for example, one or more domains of the
polypeptide {(e.g., the transmembrane or extraceinlar domam} disclosed
herein.

The polypeptides of the present inventian, including function-
conservative varianis, may be isolated from wild-type or mutant eells {a.g.,
human cells or cell lines), from heterclogous organisms or cells (e.g.,
bacteria, yeast, insect, plant, and mammalian calls), or from cell-free
translation systerns (e.g., wheat germ, microsomal membrane, or bacterial
extracts] in which a proteincoding sequencs has been infroduced and
expressed.  Furthermore, the polypeplides may be part of recombinant
fusion proteins. The polypeptides can also, advantageously, be made by
synthetic chemistry. Polypeptides may be cheminally synthesized by
commercially available automated procedures, Including, without fimitation,
exclusive solid phase synthesis, partial solid phase methods, fragment
condensation or classical solution synthesis. Both the naturally occurting
and recombinant forms of the polypeptides of the invention can
advantageously be used to screen compounds for binding activity. The
potypeptides of the invention also find use as therapeutic agents as well as

antigenic components to prepare antibodies as described in detail hersin.
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Antibodies to B7-related polypepiides

Another aspect of the present invention encompasses
antibodigs that spieciﬂcaﬂy recognize BY-related polypeptides or peplides,
preferably the BSL1, E3LZ, or BSL3 polypepiides, or fragmenis derived
therefrom. As used herein, *antibody” refers to intact malecules as well as
fragments thereof, such as Fab, F(ab)y, and Fv, which are capable of
binding an epilopic determinant.  Antibodies that bind to a B7-related
polypeptide, preferably the BSLT (SEQ 1D NO:2), BSLZ (SEQ ID NO:7, 11,
or 13), or BSL3 (SEQ (D NO:15) palypeptide, can be prepared using the
isolated B7-related polypeptide or peptide fragments as the immunogen or
immunizing anfigen by methods knawn in the art (zee 1. Lefkovits, Ed.,
(1996} Immunology Methods Manual Academic Press, inc., 8an Diego, CA).
As will be appreciated Dy those having skill In the art, the irmmuncgen can
ba conjugated to a carrier protein, if desired, to increase immunagenicity,
particularly, if a small peptide is vsed. Commanly used carriers that are
rautinely used chemically coupled to peptides include serum albuming, e.q.,
bovine, sheep, goat, ar fish serum aibumin, thyroglobulin, and keyhola
{impet hemocyanin. The coupled immunogen-carier is theﬁ used o
immunize a raciplent animal {e.g., mouss, rat, sheep, goat, or rabhit),

The term "antigenic determinant” rafars to that fragment of a
malecule {12, an epitope) that imakes contact with a parficular antibody.
When the B7-polypeptlide or peptide fragment is used to immunize a host
animal, numsious regions of the polypeptide or peplide fragment may
induce the production of antibodies which bind specifically to a given region
ar three-dimensional structure on the polypeptide or peptide.  Such regions
ar structures are referred to as antigenic determinants or epifopes. An
antigenic detarminant may compete with the intact antigen (is, tha
immunogsn used to elicit the mmune responze) for binding to an antibody.
Preferred are those antigenic determinants thal are specific for the BSL1E
(SEQ D NO:2), BELZ (BEQ 1D NO:7, 11, or 13), or BSL3 (S5Q [D NO:15)
polypeptide or peptide.  BY-related polypeptide- or peptide-derived
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immunogens can be obtained using technigues as desoribed above. Far
example, B7-related polypeptide or peptide fragments can be salated from
natural or recombinant scurces and purified by excising the polypeptides or
peptide fragments from gels, particularly SD8-PAGE ge's.

BSL1-, BSL2-, or BSL3-specific antibodies according to the
present invention include palyclonal ‘and moncckmal antibodies.  The
antibodies can be elicited in an animal host by immunization with B7-related
polypeptide-derived immunegenic components or can be formed by in vitro
immunization (sensttization) of immune cells. The immuncgenic
components used as immunogens te elicit the productian of antibodies can
be isolated from plasma, recombinantly produced, or chemically
synthesized. The antibodies can also be produced in recombinant systems
programmed with appropriate anfibody-encoding DNA.  Alternatively, the
antibodies can be constructed by blochemical reconsfitution of purified
heavy and light chains. The aniibodies inciude hybrid antibodies, chimeric
antbodies, humanized antibodies (see, for example, U.S. Pateni No.
5,585,088 to C.J. Queen at al.) and univalent antibodies. Also included are
Fab fragmenis, Fab' and F(ab), fragments of antibodies. Notably,
antibodies that spedlfically recognize either the secreted, cell surface farm,
ar the cytoplasmic, soluble form of a B7-related factor can be isolated,

Hybridomas that produce monoclonal antibodies against the
immunogenic companents of the invention can be produced by well-known
techniques. Hybridomas can be produced by the fusion of an immortalized
cell line with a B-lymphocyte that produces the desired antibody.
Alternatively, non-fuslon techniques for generating immortal aniibody-
producing cell lines are possible, and are within the purview of the present
invention {see Casali et al. (1988) Science 234:476). Immortalized cell lines
are typically iransformed mammalian cells, particularly myeloma cells of
rodent, bovine, and human origin. Most frequently, rat or mouse myeloma
cell lines are employed as a matter of cenvenience and availability.
Standard procadures can be used to select hybridomas, such as HAT
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(hypoxanthine-aminoplerin-thymidine} selection. Hybridomas that secrete
desired manaclonal antibodies can be selected by assaying the cels’
culture medium by standard immunoassays, such as immunaoblotting, ELISA
(enzymelinked immunosorbent assay; . Engval e al. {1971)
Immunochemistry, 8:8714; and D.J. Reen (1984) Methods Mol Biol.
32:481-6), RIA (radicimmunoassay), or comparable assays. Anlibodies can
be recovered from the medium using standard proteln purification
techniques (see Tissen (1088) FPracfice and Thsary of Enzyme
immunoassays, Elsevier, Amsterdam}.

In ene embodiment, antibodiss that react with a BY-related
polypeptide or peptide fragment are used in accordance with the present
invention to identify or isclate a B7-related polypeptide or peplide fragment
in a biological sample. To isclate a B7-related polypeptide from a sample,
antibadies thal specifically recegnize and bind to a B7-related polypeptide or

peplide fragment are conjugated to a solid suppor, the antibady-conjugated -

solid support is incubated with the sample or an aliquot of the sample, and
the polypeptide or peptide that binds to the antibodfes is sluted from the
salid support,  To detect a B7-related polypeptide or peptide fragment in a
sample, the sample is incubated with antibodies that specifically recognize
and bind to a B7-related polypeptide or peptide fragment under conditinns
that aitow the antibodies to bind to the polypeptide or peplide fragiment, ang
the binding of the antibodies fo the B7-related polypeptide or peplide
fragment is determined.

Assays utilizing BY-related nucleic acids or polypaptides
Expression analysis of B7-related facturs; Several well-

established techniques can be used to determine the expression levels,
patterns, and cell-type specificity of the B7-related factors. For sxample,
mRNA levels can be determinad utllizing northern biot analysis (J.C. Alwine
et al. {1877} Proa. Mati, Acad. Sci. USA 74:5350-5354; 1.M. Bird (1998)
Methods Mol Blofl. 105:325-36.), whersby poly(AY RNA is isolated from
cells, separated by gel electrophoresis, blotted onto a support surface {e.g.,
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nitrocellulose or  Immobilon-Ny+ (Millipare Corp., Bedford, MA}), and
incubated with a labeled (e.g, fluorescently Izbeled or radiclabeled)
oligonuclectide probe that is capable of hybridizing with the mRNA of
interest. Alternatively, mRNA levels can be determined by guantitative {for
review, see W.M. Freeman et al. (1998) Biofechnigues 26:112-122) or semi-
guantitative RT-PCR analysis (Ren et al. Mof. Brain Res. 59:256-63). In
accardance with this tachnique, polyA)” RMNA is isclated from cells, used for
cDMA synthesis, and the resuftant cDNA is incubsatsd with PCR primers that
are capable of hybridizing with the template and amplifying the template
sequence to praduce levels of the PCR product that are proportional to the
cellutar levels of the mRMA of interest.  Ancther techrique, in situ
hybridization, can also be used to determine mRNA levels (reviewad by AK.
Raap (1998) Mulfat. Res. 400:287-298). In sity hybridization techniques
allow the visual detection of mRNA in & cell by incubating the cell with a
labeled (e.g., fluorescentiy labeled or digoxigenin labsled) cligonudientide
probe that hybridizes fo the mRNA of interest, and then examining the cell
by micrescopy .

Chromosomal _mapping_ of Bf-related genes: The
chromosomal location of B7-related genas can be determined by various

technigues known in the art. For example, high-resolution chromosomal
banding can &e used (reviewed by M. Ronne {1980) In Vivo 4337-65),
High-resoluficn handing techniques utiize eiongated chromosomes from
cells al early mitotic stages, which have been synchronized using DNA-
synthesis inhibitors (o.9., methotrexate or thymidineg) or DNA-hinding agents
(2.g,, ethidium bromide). However, these technigues tan only be used 1o
map a gene to & relatively large region of & chromas/ome {~3 Mp}. For more
accurate gene mapping, fluorescence in situ hybridization (FISH) technigues
can be used, In particular, high-resclution FISH fechniques (A, Palotie et al,
(1998) Ann. Med. 28:101-106) utilize free chromatin, DNA fibers, or
mechanically-stretched chromasomas to map gene sequences ranging from

sevaral kilohases to 300 kb in size. Allernatively, the chramoscmal location
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of @ gere can be determined from the appropriate gencme database, for
example, the Homo sspiens gencme database available at the Entrez
Genome wehsite (http:/wwew.ncbi.nlm.nih,gov:80/
entrez/query fegi?db=Genome;  National Center  for  Biotechnalogy
Information, Bethesda, MLI)

Identification of T-cell ligands: The B7-related polypeptides or
pepfides disclosed herein can be used to identify their cognate ligands on
immune or inflarmmatory response cells, such as T-cells (ie., CD28- or
CTLA-4-related ligands).  Candidate [igands, or fragments derived
therefiom, cah be identified and analyzed by many well-known methods in
the ant (see T.E. Creighton, Ed., 1997, Proteins Structure: A Practical
Approach, IRL Press at Oxford FPress, Oxford, England). For example, T-
cell ligands that bind to the B7-related polypeptides or peptides can be
identified front extracts or lysates obtained from animal, preferably human,
immune or inflammatory response cells {e.g., T-cells). The proteins
obtained from these sources can be separated into bands using sodium
dodecyisulfate-polyacrlamide  gel  electrophoresis  (SDS-PAGE}  and
transferrad by eleciroblotting, for example, onfo a suitable solid-phasa
support or membrane {e.g., nitrocellulose or polyvinylidene fluoride (PVBE)).
The solid-phase support or membrane can then be incubated with a labeled
form of a BY-related polypeptide of peptide, e.g., BSL1, BSL2, or BSL3
proteins that correspond to bands that exhibit specific binding with the
labeled B7-refated polypeptide or peptide can then be identified, lsalated,
purified, and analyzed by aminc acid analysis and/or Edman degradation to
delermine the amino acid sequence of peptides derived therefrom,

As an slternative approach, a fusion 'p/ro’tein comprising a B7-
related polypeptide can be attached fo a solid support and incubated with
extrats obtained from cells, such as CHO or COS cells, that are transfected
with an appropriate ¢cONA library. Far example, a ¢DNA library can be
constructed from resting or activated immortal human T-cell tines, such as
CEM, HUT78, ar Jurkal call lines, or fram resting or activated bumen T-cells
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derived from peripheral blood, fonsil, spleen, thymus or other specialized
lymphoid tissues. Such cells can be activated by the addition of anti-CD3
and anti-CD28 monoclonal antibodies, phytohemaglutinin (PHA), or pharbol
12-myristate-13-acetate (PMA) with ionomycin. The cDNA library construct
can contaf a removable epitope tag (see above) that is different fram the
fusion protein, and will faciltale puiification of the library expression
product{s) that associate with the fusion protein.  The isolated library
expression product(s) ¢an then ba isolated and characterized. In addition, a
fusion protein comprising a B7-related polypepiide can be aflached to a
solid suppotd (e.g., a column comprising beads that specifically bind 1o the
fusion protein) and incubated with lysates obtained from cells, such as T-
cells, that are enriched for integral membrane proteins.  The cellutar
prateins that associate with the fusion protein can be isclated and then
characterized using MALDI-TOF anslysis (Matrix Assisted Laser Desorption
lapization Time Of Flight Analysis; reviewad by Yates JR 3rd. (1988) J
tass Spectrom. 33:1-19; P. Chaurand et al. (1999} 4 Am. Scc. Mass
Spectrom. 10:91-103}, Fusion proteins can include, for example, FLAG®-
{B.L. Brizzard et al. {1994} Biofechnigues 18:730-735), 8X-H|5, and GS8T-
tagged fusion proteins {see above), which can be attached to solid supports
thal are conjugated with anti-FLAG® antibodies, nickel, or glutathione
mo\esules,. respeciively, Methods of producing and purifying such fustan
proteins are well known in the art.

Another suilable ligand-binding assay is the yeast two-hybrid
system {Fields et al (1989} Mature 340:245-248; U5, Patent MNo.
5,283,173).  The two-hybrid system refies on the reconstitulion of
transcription activation activity by asscciation of the DNA-binding and
tfranscription  activation domains of a transcripional activator through
protein-protein interaction. The yeast GAL4 transcriptional activator may be
used Jn this way, although other transcription factors have been used and
are well knawn in the art. To carryout the two-hyiarid assay, the GALL DNA-
binding domain and the GAL4 ftranscription activation domain are
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expressed, separately, as fusions to potentis! interacting polypeptides. For
example, one fusion protein can comprise a B7-related polypeptide fused to
the GAL4 DNA-binding domain. The other fusian protein can comprise, for
gxample, a T-coll cDNA library encoded polypeplide fused to the GALA
transcription activation domain.  [f the twe, coexpressad fusion proteins
interact in the nucleus of a host cell, a reporter gene (e.g. LacZ) is activated
to preduce & deteciable phenctype. The host ceils that show two-nybrid
Interactions can be used to isclate the containing plasmids containing the
cDMA tibrary sequences. These plasmids can be analyzed to determine the
nucleic acid sequence and predicted polypeplide sequence of the candidate
T-celi ligand.

Relatad, in wvo, methods such as the three-hybrid {Licitra et
al. (1996} Proc. Natf. Acad. Sci. USA 93:12817-12821), and reverse two-
hybrid (Vidal et al. {1998) Froc. Nall. Acad. Sci. USA 93:10315-10320)
systems may serve as alternative approaches. Commercially available two-
hybrid systems such as the CLONTECH Maichmaker™ systems and
protocols (CLONTECH, Pala Alfo, CA) may be also be used. (See also,
A.R. Mendelschn st al. (1894) Curr. Op. Biotech, 5:482; E,M. Phizicky st af,
(1995} Microbiological Rev. 5&:94; M. Yang et al. {1995) Nucleic Acids Res.
23:1152; 5. Fields &f al. (1994) Trends Genet. 10:288; and U.8. Patent No.
6,283,173 and 5,463,614},

Ligand sequence{s} cbtained from ligand-binding sssay(s) can
be compared with subject sequences in available databases such as,
without limitation, GenPept, SWISS-PROT, and Incyte Genomics databases
{Incyte Genomics). These databases, which contain previously identified
and annotated sequences, may be secarched for the full-length polypeptide
and gen2 seguence using, for example, BLAST analysis (see above), in
cases where the full-length sequences of the ligands are not available,
extended or overlapping pariial clones may be cbtained by technigues
canventionally known and practiced in the art.  Non-limiting examples of
such lechniques include hybridization to plasmid or phage lbraries of
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genomic DNA or cDNA; PCR from the same libraties using B7-related factor
primer pairs; or hybridization or PCR directly to ganomic DNA or cDMNA.
These clones may then be sequenced and assembled into full-ength genes
using the fragment seguence alignment progrant {PHRAR; Nickerson et al.
(1997) Nucleic Acids Res. 2%:2745-2751).

Assays for B7-related factor activity. Screening the fragments,
mutants or variants for those which retain characteristic B7-relatec
palypeptide activity as described herein can be accomplished using ane or
more of several different assays. For example, appropriate cells, such as
CHO cells, can be transfected with the cloned variants and then analyzed
for cell surface phenotype by indirect immuneflucrescence and flow
cytometry,  Cell surface expression of the transfectad calls is evaluated
using a monoclonal antibody specifically reactive with a cell suface form of
a B7-related factor {(see above). Production of secreted forms of the B7-
related factors can be evaluated by immunoprecipitation using a manoclsnal
antbody specifically reaclive with a B7-related factar. '

Other, more preferred, assays take advantage of the
functiona! characteristics of the B7-related factors. As previously set forth,
the hinding of the B7-related factars to lis T-cell ligand(3) causes the cells to
produce increased levels of'lymphokines, particularly of interdeukin-2. Thus,
B7-related factor function can be assessed by measuring the synthesis of
lyrmphokines, such as intedeukin-2 or other novel and as yet undefined
cytckines, andfar assaying for T-cell proliferation by CD28" T-cells that have
recelved a primary aclivation signal, Any one of several conventional
assays for interleukin-2 can be employed (see C.B, Thompson {1989} Prac.
Nati, Acad. Sci. USA 88;1333).

The same basic functicnal assays can also be used to screen
for B7-ralated polypaptides, peptides, fusion proteins, or antibodies that

block T-cell activation. The abifity of such protains ta block the nommal

costimutatory signal and induce a state of anergy can be detemmined using
subsequent aitempts at stimulation of the T-cells with antigen presenting
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cells that express cell suface B cell activation antigen BT and present
antigen. If the T-cells are unresponsive fo the aclivation atfempts, as
deterrnined by IL-2 synthesis and T-cell proliferation, a state of anergy has
been induced and can ke determined by methods known in the art (see
R.H. Schwartz (1290} Scierice 248:1349-1356).
Maodulators of 27-related factors

The BSL1, BSLZ, and BSL3 polypeptides, polynudleatides,
variants, or fragments thereof, can be used 1o screen for test agents (e.g.,
agonists, antagonists, or inhibitors) that modulate the levels ar activity of the
corresponding B7-related polypeptide. In addition, B7-related molecules
canbe used fo identify endogenous modulators that bind to BSL1, BSL2, or
BSL3 palypeptides or polynuclecfides in the cell.  In one aspect of the
present invention, the full-length BSL1 (e.g., SEG 1D NO:2), BSLZ (=.g.,
SEQ ID NO:7, 11, or 13}, or BSLS (e.g., SEQ ID NO:15) polypeptide is uvsed
to identify modulators. Alternatively, variants or fragments of a BSL1, BSLz,
or BSL3 polypeptide are used. Such fragments may comprige, for example,
one or more domains of the B7-retated polypeptide {e.g., the extracellular
and transmembrane domaing) disclosed herein.  Of particular interest are
screening assays that identify agents that have relatively low levels of
toxicity in human cells. A wide variety of assays may be used for this
purpose, including in viro protein-protein binding assays, electrophoretic
mohility shilt assays, immunocassays, and the like.

The term "modulator” as used herein describes any test agent,
molecule, protein, peptide, or compound with the capability of directly or
indirectly aflering the physiolagical function, stability, or levels of the BSL1,
88L2, and BSL3 polypeplide. Modulators that bind to the B7-related
prlypeptides or polypuciectides of the invention are potentially usaful in
diagnostic applicatians and/or prarmaceutical compositions, as described in
detail herein. Test agents useful as modulators may encompass numerous
chemieal classes, though typically they are arganic molecules, preferably
small organic campounds having a molecular waight of more than 50 and
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less than about 2,500 daltens. Such malecules can comprise functionai
aroups necessary for structural interaction with proteins, parficularty
hydrogen bonding, and typically include at least an amine, carbanyl,
hydrexyl or carboxyl group, preferably at least two of the functional chamical
graups.  Test agents which can be used as modulators often comprise
cyclical carbon or heterotydlic structures and/or aromatic or polyaromatic
structyres subsiituted with one or more of the above functional groups. Test
agents can also comprise biomelecules including peptides, saccharides,
falty acids, steroids, purines, pyrimidines, derivatives, sfructural analogs, or
combinations thereof.

Test agents finding use as modulators may include, for
example, 1) peplides such as solublz peplides, Including ig-tailed fusion
paptides and members of random peptide libraries (see, e.g., Lam et al.
(1991) Nafure 354:82-84; Houghten ot al. (1891} Natwre 354:84-868) and
combinatorial chemistry-derved molecular {ibraries made of D- andfar L-
configuration amine acids; 2} phosphopeptides {2.g., members of random
and parially gegenerate, ditected phosphopepiide libraries, ses, e.g.,
Songyang et al., (1963) Ceilf 72:767-778); 3) antibodies {e.g., polyclonal,
monoclonal, humanized, anti-idictypic, chimeric, and sirgle chain antibadies
as well as Fab, Flab'y, Fab expression library fragments, and epitope-
binding fragments of antibodies); and 4} small organic and incrganic
molsculas.

Test agents and modulators can be obtaihed from a wide
varety of sources inciuding Vbraries of synthetic or natural compounds,
Synthetic compound libraries are commercially availﬁb!e from, for example,
iayhridge Chemical Co. (Trevillet, Comwall, UK}, Comgenex {Princeton,
M}, Brandon Associates (Merrimack, NH), and Microsource (Mew Milford,
CT}. A rare chemical fibrary is available from Aldrich Chemical Company,
Inc. (Miwaukes, W1}, MNatural compound librariss comprising bactenal,
fungal, plant or animal exiracts are available from, for example, Pan
Laboratories (Bothell, WA}, In addition, numerous maans are available for
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random and directed synthesis of a wide variety of arganic compounds ang
bicmolecules, including expression of randomized cligonuclestides.

Alternatively, libraries of natural compounds in the form of
tacterial, fungal, plant and animal exiracts can bg readity produced.
Methods for the synthesis of matecular libraries are readily available (see,
egd., DeWilt ef al. (1993} Proc. Nall. Acad. Sci. (/SA 90:6909; Erb et al.
(1984) Proc. Natl. Acad. Sci USA 81:11422; Zuckermann et al. (1884) J.
KMed. Chem. 37:2678; Cho et al. (1993} Science 261:130%; Carall sf al.
(1924) Angew. Chem. Ist. Ed. Engl 332059, Carell et al. {1994) Angew.
Chem. Inf. Ed. Engl. 33:2061; and in Gallop et al. (1994) ). Med. Chem.
37:1233) In addition, natural or synthetic compound libraries and
compounds can be readily modified through conventional chermical, physical
anhd biochemical means (see, e.g., Blondelle &t al. {1996} Trends in Biotech.
1460}, and may be used to produce combinatgrial libraries. In anofher
approach, previously idenfified pharmacologica! agents can be subjected to
directed or random chemical modifications, such as acylation, alkylation,
asterification, amidification, and the analogs can be screened for BSL1-,
85L2-, and BSL3-modulating activity.

Numerous methads for producing combinatorial libraries are
known in the art, including these invalving biological libraries; spatially
addressable parallel salid phase or solution phass libraries; synthetlc library
methods requiring deconvolution; the ‘ona-bead cne-compound’ library
methad, and synthetic library methods using affinity chromatography
selection. The biological library approach is limited to palypeptide libraries,
while the ofher four approaches are applicable to pp1ypeptida nomn-pepiide
cligomer, or small motecule libraries of compou‘hds (K. 5. Lam, 1987,
Anticancer Drug Des. 12:145).

Libraries may be screened in solution (e.0., noughten, (1992)
Biofechiniques 13:412-421), or on heads {Lam, {1991) Nature 354:82-84),
chips (Fodor, {1893) Nature 364:555-556), bacteria or spares {Ladner U.5.
Pal. No. 5,223,408), plasmids (CGull et al. (1992) Proc. Natl, Acad. Sci. USA
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89:1865-1869), or on phags {Scoft and Smith, (1930) Seience 249:386-390;
Devlin, 1890, Science 249:404-406; Cwirla et al. (1990% Proc. Natl Acad.
Sci. USA 97.6378-6382; Felici, (1991) J. Mol Biol 222.301-310, Ladner,
supra). .

Where the screening assay is a binding assay, a BSL1, GSL2,
and BSL3 polypeptide, polynucleotide, analog, or fragment thereof, may be
joined to a lahel, where the labe! can directly or indirecty provide a
defectable signal.  Various labels include radicisolopes, flucrescers,
chemiluminescers, enzymes, specific binding molecules, particles, ..
magnetic parficles, and the like. Specific binding malecules include palrs,
such as bictin and streptavidin, digoxin and antidigoxin, ete. For the specific
binding mermbers, the complementary member would normally be [abeled
with a molecule that pravides for detection, in accordance with known
procadures. :

A variety of other reagents may be included in the scresning
assay. These include reagents [ike salts, neutral proteins, e.g. a[bum.in,
detergents, etc., that are used to facilitale optimal profein-pretein binding
andfor reduce non-specific or background inleractions. Reagents that
improve the efficiency of the assay, such as profease Inhibftors, nuclease
inhibitors, anti-microbial agents, etc., may be used. The components are
added in any order that produces the requisite binding, Incubations are
perdormad at any lemperature that facilitates optimal activity, typically
beiween 4° and 40°C. Incubation perinds are selected for optimum activity,
but may also be optimized to facilitate rapid high-throughput screening.
Mormally, between 0.1 and 1 hr {hour) will be sufficient. In general, a
plurality of assay mixtures is run in parallel with different agent
concentrations to obtain a diffsrential response fo these concentrations,
Typically, one of these soncentrations serves as a nogative control, Le. at
zero concentration or below the level of detection.

To perfom call-free screening assays, it may be desirable to
immobilize elther the BSL1, BSL2, or BSL3 polypeptide, polynudleatide, or
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fragment to a surface to facilitate identification of medulators that bind to
these molecules, as well as te accommodate automation of the assay. For
example, a fusion protein comprising a BSLT, BSL2, or BSL3 polypeptide
and an affinity-tag can be produced as described in detall hersin. In one
embadiment, a GST-fusion protein comptising a BSL1, BSL2, or BSL3
polypeptide is adsarbed onto glutathione sepharese beads (Sigma
Chemical, 8t. Louis, MO} or glutathione-derivatized micrafiter plates. Cell
iysates {e.g. containing *°Sdabeled polypepiides} are added fo the
palypeplide-coated beads under conditions to allow complex formation {e.g.,
at physiologloa! conditions for salt and pH).  Following incubatien, the
polypepiide-coated beads are washed to remove any unbound
rolypeptides, and the amount of immobilized radiolabel is detenmined.
Alternatively, the complex is dissociated and the radiclabel present in the
supernatant is determined. In anether approach, the beads are analyzed by
SDS-PAGE to identify BSL1-, BSL2-, or BSL3-binding polypeptides.

Various binding assays can be used 1o idenfify agonist ar
antagonists that alter the function or levels of the BSL1, BSL2, or BSL3
polypeptide.  Such assays are designed to detect the inieraction of test
agents with B3L1, BSL2, or BSL3 polypeptides, polynucleotides, functional
equivalents, or fragments therecf. Interactions may be detected by direct
measurement of binding.  Aliernativaly, interactions may he detected by
indirect indicators of binding, such as stabilization/destabilization of protein
structure, or activationfinhibltion of biclogical function. Non-limiting
examples of useful binding assays are detailed balow.

Maodulators that bind to BSL1, BSL2, or BSL3 polypeptides,
polynucleotides, functional equivalenis, or fragments thereof, can be
identified using real-time Bimolecular Interaction Analysis (BlA; Sjclander et
al. (1981) Anal. Chem. §3:2338-2345, S5zabo et al. (1888) Cum Opin.
Struct. Biol. 5:699-705; e.g., BlAcors'™; LKS Phamacia, Sweden).
Modulators can alzo be identified by scintillation proximity assays (SPA,
described in U.S. Patent No. 4,568,649). Binding assays using
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mitochondrial targeting signals {Hurt ot al. (1988) EMBO J. 4:2061-2068;
Eilers and Schatz, (1986) Nature 322:228-231) a pluraliy of defined
polymers synthesized on a solid substrate (Fodar et al. (1991} Science
251:787-773) may also be employed.

Twa-hybrid systems may be used to identify modulators {see,
e.g., U.S. Pat. No. 5,283,317; Zarvos et al. (1903) Celf 72:223-232; Madura
et al, (1983) J. Biol Chem. 268:12046-120584; Barel et al. (1993)
Biotechniques 14:920-924; twabuchi et al. (1993} Oncogene 8:1693-1686;
and Brent WO 94/10300).  Alternatively, three-hybrid {Licitra et al. {1996)
Proc. Mafl, Acad. Sci. USA 93:12817-12821}, and reverse two-hybrid (Vidal
et al. (1996) Proc. Natl. Acad. Sof. (JSA 93:10315-10320) systerns may be
used. Commercially available two-hybrid systerns such as ihe CLONTECH
Matchmaker™ systems and protocols (CLONTECH Laboratories, Inc,, Falo
Alto, CA} are also useful (see also, A.R. Mendefsohn et al. {1994} Curr. Op.
Biotech. 5:482; E.M. Phizicky et al. {1995) Microbiological Rev. 59:94;' M.
Yang et al. [1995) Nucleic Acids Ras. 23:1152; §. Flelde el al. {1884}
Trends Genet. 10:286; and U.S. Patent No. 6,283,173 and 5,468,614).

Several methods of automated assays have besn developed
in recent years so as to permit screening of tens of thousands of test agents
in a short perfod of time. Highthroughput screening methods are
partticulany preferred for use with the prasent invention. The binding assays
desciibed herein can be adapled for high-throughput screens, ar altetnative
screens may be employed.  For example, continuous formal high
throughput screens (CF-HTS) using at least one porous matrix allows the
researchar to test large numbers of {est agents for a wide range of biological
or biochemical activity (see U.S. Patent No. 5,976,813 {o Beutsl of at.).
Moreaver, CF-HTS can be used to parform multi-step assays.
Diggnostics

According to another embodimant of the present invention, the
B7-related polynucleotides, or fragments thereof, may be used for
diagnostic purposes.  The B7-related palynucleofides that may be used
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include oligonucleotide seguences, complemeniary RNA and DNA
molecules, and PNAs. The polynucleotides may be used to defect and
quantify Jevals of BSl1, BSL2, and BSL3 mRNA in biological samples in
which expression (or under- or overaxpression; of BSL1, BSL2, and BEL3
polynucleotide may be cartelated with disease. The diagnostic assay may
be used {o distinguish between the absence, presence, increase, and
decrsase of the expression of BSL1, BSL2, and BSL3, and to monitor
regulation of BSLi, BSL2, and BSL3 polynuclectide levels during
therapeutic treatment or intervention.

In one aspsct, PCR probes can be used to delect BV-relatad
polynudectide sequences, including BSL1, BSL2, and BSL3 genomic DNA
sequences and BSL1- BSL2-, and BSL3-related rucleic acid sequences.
The specificity of the prebe, whather it is made from a highly specific region.
.4., at least 8 to 10 or 12 or 15 contiguous nuclectides In the &' regulatory
region, of a less specific region, &.g., especially in the 3' coding region, and
the stringency of the hybridization or amplfification {maximal, high,
intermediate, or low) will defermine whether the probe idenlifies anly
naturally occurring sequences encoding the B7-related polypeptide, alleles
thereof, or related sequences.

Probss may alsc be used for the detection of BSL1-, BSL2-,
and BSL3velated sequences, and should preferably contain at l2ast 60%,
preferably greater than 90%, identity to the BSLY, BSLZ, and BSL3
polynuclestids, or a complementary sequence, or fragments thereof. The
probes of this invenilon may be DNA or RNA, the probes may comprise all
ar a fragment of the nusleotide sequence of BSL1 (SEQ ID NQ:2), BSL2
(BEQ 1D NO:7, 11, ar 13}, or BSL3 (SEQ 1D NC:15), or a somplementary
sequence thereof, and may include promoter, enhancer elsmants, and
introns of the naturally occurring BSL1, BSLZ, or BSL3 polynucleotide.

Methods for producing specific probes for BV-related
polynuelectides include the cloning of nuclelc acid sequences of BSL1 (SEQ
ID NO:2), BSL2 (SEQ ID NO:7, 11, or 13), or BSL3 (SEQ ID NO:15), or a
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fragment thereof, into vectors for the production of mRNA probes. Such
vectors are known in the art, scommercially available, and may be used to
synthesize RNA probes in vitro by means of the addition of the appropriate
RNA polymerases and the appropriate labeled nucleo-tides. Hybridization
probas may be [sbeled by a varisty of detectar/reporter groups, e.q.,
radionuclectides such as *F or 8, er enzymatic labefs, such as alkaline
phosphatase coupled to the prabe via avidin/biotin coupling systems, and
the like.

A wide variety of labels and conjugation technigues are known
and employed by thoss skilled in the art and may be used in various nucleic
acid and amino acid assays. Means for producing labeled hybridization or
PCR probes for detecting sequences related to polynucleotides encoding
the BSL1, BSL2, or BSL3 polypseptide include oligodabeling, nick
translation, end-tabeling, or PCR. amplification using a labeled nuclectide.
Alternatively, BSL1, BSLZ, or BSL3 polynuclectide sequences, or any
portions of fragments thereof, may be cloned info a vector for the production
of an mRNA probe. Such vectors are known in the art, are commercially
availabls, and may be used fo synthesize RNA probes in viro by addition of
an appropriate RNA polymerase, such as T7, T3, or SP{8} and labeled
nuclantides.  These procedures may be conducted using a variety of
commercially avaiflable Kis (a.g., from Amersham Fharmacla Biotech, Inc.,
Piscataway, NJ; Promega Corp., Madison W|; and U.S. Biochemical Corp.,
L8, Biochemical Amersham, Cleveland, OH). Suitable reporter melecules
or lahals which may be used include radionuclectides, enzymes,

flucrescent, chemilumingscent, or chvomogenic agents, as well as

stbstrates, cofactors, inhibitors, magnefic particles, éﬁd the like.

B7-related polynucleotide segquences, or fragments, or
complemeniary sequences thereof, can be used in Southern or Northem
analysis, dot blol, or other membrane-hased technologies; in PCR
technologies; or in dlp stick, pin, ELISA or biochip assays utilizing fluids or
tissuas from .patient biopsies to detsct the staius of, s&.g., levels or
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overexpression of BSL1, BEL2, or BSL3, or to detect altered BESL1, BSL2,
ar BSL3 expression. Such qualitative or quaniitative methods are well
known in the art (G.H. Kellar and M.M. Manak, 1993, DNA Probes, 2™ Ed,
Macmillan Publishers Lid., England; DV, Dieffenbach and @, S. Diveksiar,
1895, PCR Primer: A Laborafory Manual, Cold Spring Hasbor Press,
Plainview, NY; B.D. Hames and §.J, Higgins, 1985, Gene Probes 7, 2, IRL
Press at Oxford University Press, Oxford, England).

BSL1, BSLZ, and BS5L3 oligopucleotides may be chemically
synthesized, generated enzymatically, or produced from a recarmhbinant
source. Oligomers will preferably comprise two nucleotide sequences, ane
with a sense orientation (5" — 3') and anather with an anfisense orentation
(3" = 5'), employad under optimized conditions for identification of a specific
gene or condition. The sams two oligomers, nested sets of oligomers, or
even 3 degenerate pooi of oligomers may be employed under lass stringent
conditions for detection and/or quantification of closely related DNA or RNA
sequences.

Methods suitable for quantifying the expression of B¥-related
factors include radioiabeling or biotirylating nuclectides, co-amplification of
a control nucleic acid, and standard curvas onte which the experimental
results are interpolated (P.C. Melby st al. (1963) J. Immunol Methods
159:235-244; and C. Duplaa et al. (1993) Anal. Bioghem. 228-236). The
speed of quantifying multiple samples may be accelerated by running the
assay in an ELISA format where the oligomer of interest is presented in
various dilutions and a spectrophotometric or colotimetric response gives
rapid quantification. P

In a pariicular aspect, a nucleic acid sequence complementary
to a B7-related polynucleotids, or fragment thereof, may be useful in agsays
that delect diseases relating to abarrant immuno responses, particularly
those described herein. A BSL1, BSL2, and/or BSL3 polynucleotide can be
labeled by standard methods, and addsd to a biological sampls fram a
subject under conditions suitable for the formation of hybiidization
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complexes. After a suitable incubation period, the sample can be washed
and the signal is quaniified and compared with a standard value. If the
ameunt of signal in the test sample is significantly altered from that of &
comparable negative control (nommal} sample, the altered lavels of BSLT,
BSL2, and/or BSL3 nuclectide sequence can be comslated with the
presence of the associated disease. Such assays may also be used to
evaluate the efficacy cf a particular praphylactic ar therapeutic regimen in
animal studies, in clinical trials, ar for an individual patient.

To pravide a basis for the diagnosis of a dissase assodiated
with altered expression of one or more B7-related factors, a normal or
standard profile for exprassion is established. This may be accomplished
by incubaling biclegical samples taken from normal subjects, efther animal
or human, with a sequence cemplementary to a BSL1, BSLZ, BSL3
polynucleotide, or a fragment thereof, under conditions suitable for
hybridization or amplification. Standard hybridization may be quantified by
comparing the values obiained from normal subjects with these from an
experiment where a known amount of a substanttally purified polynuclectide
is used. Standard values obtained from normal samples may be compared
with values obtained from samples from patients who are symptomatic for
the disease. Devialion betwesen standard and subject (patient) values is
used {o establish the presence of the condition.

Once the diseass is diagnosed and a treatment protocol is
Initiated, hybridization assays may be repeated on a regular basis to
evaluate whether the level of expression in the patient begins to
approximate that which is observed in a nomnal individual. The resulis
abtained from successive assays may be l_;sed to show the efficacy of
treatment over a period ranging from several days to months.

With respect to diseases involving a hyperactive ar hypoactive
immune respanse, the presence of an abnormal levels {decreased or
increased) of B7-related transcript in a biclogical sample {e.g., body fuid,
cells, tissues, or cell or tissue extracts) from an individual may indicate a
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predisposition for the development of the disease, or may provide a means
for detecting the disease prior to the appearance of actual clinical
symploms. A more definitive diagnasis of this type may allow heafth
professionals to employ preventative measures or aggressive treatment
earller, thereby preventing the development or further progression of the
disease,

In eone particular aspect, BSL1, BSL2, and BSL3

cligonucleotides may be used for PCR-based diagnostics. For example,
PCR can be used o parform Genetic Bit Analysis (GBA) of BSL1, BSLZ,
andior BSL3 in accordance with published methods (T.T. Nikiforov et al,
(1994) Nucleic Acids Res. 22(20):4167-75; T.T. Nikiforov et al. (1934} PCR
Methiods Appi. 3(5)285-91). [n PCR-based GBA, specific fragments of
genamic DNA sontaining the polymorphic site(s) ars first amplified by PCR
using one unmodified and one phosphorothioate-medified primer.  The
double-stranded PCR product is rendered single-stranded and then
kybridized to immobllized oligenudledtide primer in wells of a multi-well
plate. Notably, the primeris desighed to anneal immediately adjacent to the
polymorphic site of interest. The 3 end of the primer is extended using a
mixture of individually labelad dideoxynudleaside {riphosphates. The label
an the extended base Is then determined. Preferably, GBA Is performed
using semi-automated ELISA of binchip farmats (see, e.g., $.R. Head et al.
(1997} Nucleic Acids Res. 25(24):5065-71; T.T. Nikiforov at al. (1994)
Nucleic Acids Res. 22(20):4167-75),

In  angther embodiment of the present invention,
cligonucleotides, or longer fragments derived from at least one B7-related
polynucleotide sequence described herein may be used as targets In a
microarray {e.q., hiochip) system. The microarray can be used to monitor
the expression level of large numbers of genes simultancously {to produce
a Ptanscripl image), and to identify genetic variants, mutations, and
polymorphisms, This information may be used to detarmine gene function,
to understand the genetic basis of a diseass, to diagnose disease, and 1o
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develop and monitor the activities of therapeutic or prophylactic agents.
Preparation and use of microarays have been described in WO $5/11595
to Chee et al.; 0.J. Lockhart et al. (1898) Nature Biatechnology 14:1675-
1880; M. Schena et al. (1096} Proc. Naifl. Aced. Sei. USA 33:10614-10818;
U.8. Patent No. 8,015,702 to P. Lal ot al; J. Worley et al, (2000) Microarray
Biochip Technology, M. Schena, ed., Biotechniques Book, MNatick, MA, pp.
B85-86; ¥.H. Rogers et al. (1889) Anal. Biochem. 266(1}23-30; S.R. Head et
al. (1999) Mof. Ceill Probes. 13{(2}:81-7; 5.J. Watson st al. {2000) Biol.
Psvchiatry 48(12}3:1147-56.

in ope application of the present fnvention, micrcarrays
confaining arrays of B7-related palynuclectide sequences can be used fo
measure the expression levels of B7-related factors in an individual. In
particuiar, to diagnose an individual with 2 condition or disease comelated
with altered BSL1, BSL2, andfor BSL3 expression levels, a sample from a
human or anirmal (containing, e.g., MRNA) can be used as a probe 6n a
biochip contalning an array of BSL1, BSL2, and/or BSL3 polynuclec;tides
{e.q., DNA) in decreasing concentrations {e.g., 1 ng, 0.1 ng, 0.01 ng, etc.).
The test sample can be compared te samples from diseased and normal
samples. Bicchips can alse be used to identify BSL1, BSL2, and BSL3
mutations or polymorphisms in & population, including but not limited to,
deletions, insertions, and mismatches. For example, mutations can be
identified by: (i) placing BF-related poiynuciectides of this invention onto a
bicchip; (i) taking a test sample (containing, e.g., MRNA} and adding the
sample to the blochip; (iif} defermining i the test samples hybridize to the
B7-related polynucleotides attached fo the chip under various hybridization
conditions (see, e.g.. V.R. Chechetkin et al. (2000} J. Biomal. Struct. Dyn,
18(1):83-101}.  Allernalively microarray sequencing can he performed (see,
24, E.P. Diamandis (2000} Cfin. Chem. 46(10):1523-5).

In anather embodiment of this invention, a B7-related nucleic
acld sequence, ar a complementary sequence, or fragment thereof, can be
used as probes which are useful for mapping the naturally occursing
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genomic sequence.  The sequences may be mapped 1o a particular
chromosome, to a specific region of a chromoscme, or to artificial
chromoscme constructions (HACs), yeast ardificial chromosomes {YAGCs),
bacterial artificial chromosomes (BACs), bacterial Pl constructions, or single
chromosome ¢DNA libraries (see C.M. Price (1993) Blood Rev., 7:127-134
and by B.J. Trask (1881) Trends Genet. 7:149-154).

In a further embecdiment of the present invention, antibodies
which specifically bind to a BSL1, BSL2, or BSL3 palypeptide may be used
for the diagnosis of conditions or diseases characterized by
underexpression  or overexpressien of the BSti, BSLZ, or BSL3
polynuclgotide or polypeptide, or in assays to monitor patients being treated
with a BSL1, BSL2, or BSL3 polypeptide or peptide, or a BSL1, BSL2, or
BSL3 agonist, antagenist, or inhibitor. The antibodies useful for diagnostic
purposes may be prepared in the same manner as theose for use in
therapeutic msthods, described herein. Diagnostic assays for a BSL1,
BSL2, or BSL3 polypeptide include methods that utilize the antibody and a
label to detect the protein in biological samples {e.g., human body fluids,
cells, tissues, ar extracts of cells or tissues). The antibodies may be used
with or without madification, and may he labeled by joining them, either
covalantly or non-covalently, with a reporter molecule. A wide variety of
reportar molecules that ars known in the art may be used, several of which
are described herzin, .

A number of fluarescent materials are known and can be
utilized to label a B7-related polypeptide or antibodies that specifically bind
thereto. These include, for example, fluorescein, rhodamine, auraming,
Texas Red, AMCA blue and Lugifer Yellow. A parficular detecting material
is anti-rabbit antihody prepared in goats and conjugated with fluarescein
through an isothiocyanate. B7-refated polypeptides or antlbodies theretlo
can also be labeled with a radioactive slement or with an enzyme. The
radioactive label can be detected by any of the currently available counting
procedures. Preferved Isotopes include *H, ¥ ¢, 32 P, ® 5, ® ¢l * cr, &
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Co, ® Co, ¥ Fe, v, ™ |, ' 1, ang " Re. Enzyme labals are likewise
useful, and can be datected by any of the presently utilized calorimetric,
spectrophotorsetric, fluorospectrophotometric, amperametric, or gasomedtric
techniques. The enzyme can be conjugated by reaction with bridging
molecules such as carbodilmides, diisocyanates, glutaraldehyde, and the
like. Many enzymes, which can be used in these procedurss, are known
and can be utilized. Preferred are peroxidase, f-glucuronidase, p-D-
glucosidase, f-D-galactosidase, ureass, glucose oxidase plus peroxidase,
and alkaline phosphatase (see, e.g., U.S. Pat. Nas. 3,654,090; 3,850,752;
and 4,016,043).

Antibody-based diagnestics and their application are familiar 1o
those skilled in the art and may be used in accordance with the present
invention.  As vnon-limiting examples, "competitive” (LLS. Pat Noe.
3,664,080 and 3,850,752), "sandwich® (.5 Fat. No. 4,016,043), and
"double antibody,” or “DASP" assays may be used. Several proceduras
including ELISA, RIA, and FACS for measuring B7-related polypeptide
levels are known in the art and provide a basis for diagnosing altered or
abnormal levels of B7-related polypeplide expression. Nermal or standard
values for B7-related polypeplide expression are establishad by incubafing
biclogical samples faken from normal subjects, preferably human, with
antibody fe the B7-related polypepfide under conditions suitable for complex
formation. The amount of standard complex formation may be guantiiied by
various methads; pholometic means are preferred. Levels of the B7-
related polypeptide expressed in the subject sample, negative contral
tnormal) sample, and positive control {disease) sam/gje are compared with
the standard values. Deviation between standard and subject values
establishes the parameaters for diagnosing disease.

In another of its aspects, this invention relates to diagnostic
kits for detecting B7-related patynucleotide(s) or polypeptidals) as it relates
to a disease or susceptibility to a diseasae, paricularly the disorders of tha
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immune system described herein. Such kits comprise one or more of the
following:

{a} & BY-related polynuclectide, preferably the nuclactide
sequaence of BSL1 (SEQ 1D NC:t or 3), BSL2 (SEQ ID NO:8, 10, or 12), or
BSL3 (SEQ 2 NQ:14), or a fragment theraof, or

(1) anucleotide sequence complementary to that of (&) or

(c) a B7-relatad polypeptide, preferably the polypeptide of
BSLT (SEQ 1D NO:2), BSL2 (SEQ 1D NO:7, 11, or 13), or BSL3 (SEQ ID
NQ:15), or a fragment thereof; or

{d] an antibody to a BY-related polypeptide, preferably to
the polypeptide of 8501 (SEQ 1D NO:2), BSL2 (SEQ ID NO:7, 11, or 13), or
BSI.3 (SEQ 1D NO:15), or an antibody bindable fragment thereof. It wili be
appreciated thai in any such kils, (a), {(b). (¢}, or (d) may comprice &
substantial componeant and that instructions for use can be included. The
kits may also contain peripheral reagents such as buffers, stabilizers, etc.

The present invenlion also includes a test kit for genetic
screening fhat can be utilized to identify mutations in B7-related factors. By
identifying patients with mutated BSL1, BSL2, andlfor BSE2 DNA and
comparing the mutation to a database thal contains known mufations in
85L1, BSL2, and BSL3, and a particular condition or diseass, identification
andlor confirmation of, a particular condition or disease can be made.
Accordingly, such a kit would comprise a PCR-based tes! that wowd invalve
transcribing the patients mRNA with a specific primer, and amplifying the
resulfing ¢cDNA using anulhér set of primers. The amplified produst weould
he detectable by gel electraphoresis and could ba campared with known
standards for BSLY, BSLZ, andfar B3L3, Preferah]g, this kit would utilize a
patient's blood, serum, or saliva sample, and the DNA would be exracted
using standard technigues. Primers flanking a known mutation would then
be used to amplify a fragment of BS1.1, BSL2, and/or BSL3. The amplified
piece would then be sequenced to determine the presence of a mutation.
Therapeutics
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Pharmageutical _compositions: The present invention
contemplates compositions comprising a2 B7-related nucleic  acid,
polypeplide, antibody, ligand, modulater (=.g., agonist, antagonist, or
inhibitor), or fragments or functional variants thersef, and a phystclogically
acceptable carrier, excipient, or diluent as described in detall herein. The
present invention further contemplates pharmaceutical compositions usefu
in practicing the therapeufic methods of this invention. Preferably, a
pharmaceutical composition includes, in admixture, a pharmaceutically
acceptable exciplent (carrier) and one or more of a B7-elated polypeptide,
nucleic acid, ligand, modulator, antibody, er fragment ar functional
equivalent thareof, as described herein, as an active ingredient. Because
B7-related polypeptides or peplides are naturally ocourring  cellular
components, they may be administered to an individual's circulatory systam
with minimal risk of undesired immundlegical complications.

The preparation of pharmaceutical campositions that contain
bialogical reagents as active ingredients s well understood in the art.
Typically, such compositions are prepared as injectables, either as liguid
solutions or suspensions, however, solid forms suitable for selution in, or
suspension in, liquid prior to injection can also be prepared.  The
preparation can also bé emulsified. The active therapeutic ingredient is
often mixed with excipients that are phammaceutically acceptable and
compatible with the active ingredient. Suitable excipients are, for exampls,
water, saline, dextrose, glycerc!, ethanol, or the like and combinations
thereof. In addition, if desired, the composition can contain minor amounis
of auxliaty substances such as wetling or ermulsifying agents, pH-buFering
agents, which enhance the effectivenass of the aciive ingredient.

Pharmacautical compositions can be produced and employed
in freatment protecols aceording to estabfished methods depending on tha
disarder or disease o be ireatad (=es, for example, P.D. Mayne (1986)
Clinical Ghamistry in Diagnosls and Treatment, 8% ed., Oxford University
Press, Oxford, England; Gilman et al., Eds. (1960) Goodman and Gilman's:
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The Pharrmacolagice! Basis of Therapeutics, 8th ed., Pergaman Press; Avis
et al., Eds. (1993) Pharmacedticel Dosage Forms, Parenferal Medicafions,
Dekker, New York, NY; and Lieberman et al., Eds. (1820} Pharmaceutical
Dusage Forms: Disperse Systerns, Dekker, New York, NY).

Pharmaceutical compositions may be produced as heutral or
salf forms. Salts can be formed with many acids, including, but nat Iimited
to, hydrochlaric, sulfuric, ascefic, lactic, tartaric, malic and succinic acids.
Compositions can take the form of solutions, suspensions, suppusitories,
tablets, pills, capsules, sustained release compounds, ar powders. Such
formulations can contain 10%-95% {wiw) of the active ingredient, preforably
25%-70% (wiw). If the active compound is administered by injection, for
example, about 1 pg-3 mg and preferably from about 20 pg-500 pg of active
compound {e.g., B7-rslated polypeptide) per dosage unit may be
administered.  Pharmaceutical preparations and compositions can also
contain one or more physiclogically acceptable carrer(s), excipient(s),
diluent(s), disintegrant(s}, lubricant(s}, plasticizer(s}, fller(s), colorant(s),
dosage vehicle(s), absorption enhancer(s), stabilizer(s), or bacteriocide(s).
The production and formulation of such compositions and preparations are
carned out by methods known and practiced in the art.

Exerplary formulations are given below:

Intravenous Formulation L

Ingredient mg/ml ‘
BSL1, BSLZ, or BSL3 MAD 50 !
dextrose USP 450 i
sodium bisulfite USP 3.2 ]
edetate disodium USP 0.1

water for injection g.5.a.d. 1.0ml

Intravencus Formutation |k

Tngredient mg/ml 1
BSUT, BSLZ, or BSL3 WAD 50 l
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sadium bisulfite USP 3.2
disodium edetate USP a1
water far injection g.s.a.d. 1.0 mi-"“
Intravenous Formulation Il
[ Ingredient - gl
BSL1, BSL2, or BSLS pratein, 1g-fusion protein, or agonist | 10.0
sodium bisulfite USP 3.2
discdium sdetata ISP 01 4
water for injectian g.s.a.d. ioml \
Intravenous Formulation IV
" Tingredient ’ mg/ml
i BSL1, BSLZ, or BSL3 protein, lg-fusion protein, or aganist | 10.0
t dextrose USP 450
L sodium bisulfte USP 32
| . edetate disodium USP ) X
k_ﬁﬁﬁﬁﬁﬁﬁﬁﬁEEEgg" Tam |

16

As used herein, "pg" means picogram, "ng” means nancgram,
ug" mean microgram, "mg" means miligram, "ul* mean microliter, "ml”
means millliter, and " means liter.

Following the preparation of pharmaceuticsl compositions,
they may be placed in appropriate containers and (abeled for the treatment
of indicated conditions. Such labeling can include amount, frequency, and
methed of administration. Preparaﬁons may be administered systemically
by oral or parenteral routes. Non-limiting parenteral routes of administration
include  subcutaneous, intramuscular,  infrapertoneal,  intravenous,
transdermal, inhalation, infranasal, infra-atteral, infratheca!, enteral,
sublingual, or rectal.

A iherapautically effective amount of a pharmaceutical
composition containing one or more B7-related polypeptides, fusion
proteins, peptide fragments, or antibodies that specifically react with these
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components is an amount sufficierd to reduce, ameliorats, of eliminate a
disease or disorder related to sltered activation levels of Immune or
inflammatory response cells, such as T-cells.  An effective amount can be
intraduced in ohe administration or over repested administrations to an
individual being‘treaied. Therapeutic administration can be followed by
prophyiactic  edministration,  after  treatment of the disease. A
prophyiactically effective amount is an amount effective ic prevent disease
and will depend upon the specific iliness and subject. The therapeutically
affective dose may be estimated initially, for exemple, either in cell culture
aseays or in animal models, usually mice, rats, rabbits, dogs, sheep, goats,
pigs, or non-human primates.  The animal model may also be used to
determine the maximum ftolerated dose and appropriate route of
adminisiration. Such information can then be used {o determine ussfuf
doses and routes for administration in humans.

Administration of the therapsutic compositions of the present
invention to a subjecl can be carried out using known procedurss, at
dosages and for pericds of time effective to achieve the desired result. For
example, a therapeutically active amount B7-related polypeptides, fusion
proteins, peptides, or antibodies that react with these components rmay vary
according to factors such as the age, sex, and weight of the Individual, and
the abilily of the treatment to elicit 2 desired response in the Individual.
Dosages may be adjusted to provide the optimum therapeutic respanse.
For example, several sequential doses may be administered dally or the
dose may be proportionally reduced as indicated by the exigencies of the
therapeutic situation.

Gene transfer iherapy: In addition, host cells that are
genetically enginsered 1o cany the gene encoding a BY-related polypeptide,
fusion protein, or peptide fragment comprising & fragment of the BSL1 (SEG:
I ND:2}, BSL2 (SEQ 1D NO7, 11, ar 13), or BSL3 {S8EQ D NO:15)
polypeptide sequence, can be introduced info an individual in need of
immunemodulation. Following expression and production of the B7-related
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polypeptide or peptide by the host cell, the so-produced BY-related
polypeptide, fusion protein, or peplide can act fo bind CD28 andfor C028-
related ligand(s} to modulate the activation of imtnune or Inflammatory
response cells {e.g., T-cells} in the recipient. Host cells may be genetically
engineered by a variety of molecular techniques and methods known 1o
those having skill in the att, for example, transfection, infection, or
transduction. Transduction as used herein comenonly refers to cells that
have been genetically engineered to contain a forsign or heterclogous gene
via the introduction ef a viral or non-viral vector into the celis. Transfection
more commonly refers to cells that have been genefically engineered to
contain a foreign gene harbored in a plasmid, or non-viral vector. Host cells
can be transfected or transduced by different vectors and thus can serve as
gene delivery vehicles to transfer the expressed products into muscle.

Although viral vectors arz preferred for gene transfer
theraptes, cells can be genetically enginsersd to contain nucleic acid
sequences encoding the desired gene product{s) by various methads known
in the art. For exampls, cells can be genetically engineerad by fusion,
transfection, lipofection medialed by the use of liposomes, electroporation,
precipitation  with  DEAE-Dextran or calcium phosphate, panticle
hombardment {biolistics} with nucleic acid-coated particles (e.g., gokf

particles), microinjection, or genetically engineered microorganisms {K.

- Yazawa et al (2000} Cancer Gene Ther. 7.260-274). Vedlors for

infroducing heterologous (i.e., foreign) nucleic acid (ONA or RNA) info
muscle calls for the expression of active bioactive products are well known
in the art.  Such veclors possess a promoter sequence, preferably z
prometer that is cell-specific and placed upslream"t;f the sequence o be
exprassed. The vecltors may also contain, optionally, one or more
expressible marker genes for expression as an indication of successful
transfection and expression of the nucleic acid sequences contained in the
vector.  In addition, vectors can be optimized to minimize undesired

immunogenicity and maximize long-ierm expression of the desired gene
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product{s) [see Mabel (1999) Proc. Nail. Acad. Scfl USA 96:324-326).
Moreover, vectars can be chosen based on calltype that is targeted for
treatment. Far example, vectors for the treatment of tumer or cancer cells
have been described {P.L. Hallenbeck et al. (1899) ffum. Gene Ther.
10:1721-1733; T. Shibata et al. (2000) Gene Ther. 7:493-408; M. Puhimann
et al. (2000} Cancer Gene Ther. T:86-73; N, Krauzewicz &t al. (2000} Adv.
Exp. Med. Biol 465:73-82).

llustrative examples of vehicles or vector constructs for
transfaction or infection of the host cells include replication-defective viral
vectors, DNA virus ar RNA virus ({refrovirus) vectors, such as adenavirus,
herpes simplex virus and adeno-associated viral vectors. Adeno-associated
virus vectors are single stranded and allow the efficlent delivery of multiple
copiss of nucleic acid to the cell's nucleus. Preferred are adenavirus
vectors. The wvectors will normally be substantially free of any prokaryotic
OMA and may comprise 8 number of different functional nucleic acid
sequences. An example of such functional sequences may be a DNA
region comprising transcriptional and translational initiation aﬁd termination
requlafory sequences, including promoters {e.g., streng promoters, inducible
promioters, and the like) and enhancers which are active in the host cells.
Alse included as part of the functivnal sequences (s &n open reading frame
(potynucleotide  sequence) encoding a protein of interest.  Flanking
ssquences may alsc be included for site—dirécted integration. in some
situations, the &'-flanking seguence wil allow homalogous recombination,
thus changing the nature of the transcriptional initiation region, so as fo
provide for inducible or noninducible franscription t/cg increase or decrease
the level of transcription, as an exampla. ’

Ir general, the encoded and expressed BY-refated factor may
be intrecellular, i.e,, retained in the cytoplasm, nucleus, or an arganeile of 2
cell, or may be secreted by the cell. For secrefion, the natural signal
sequencs present in the BY-related structural gene may be retained. When
the polypeptide or peptide is a fragment of 8 BY-related factor that is larger,
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a signal sequence may be provided so that, upon secretion and processing
at the processing site, the desired protzin will have the natural sequence.
Specific examples of coding sequences of interest for use in accordance
with the present Invention inciude the RSLY {SEQ |D NO:2), BSL2 (SEQ ID
NO:7, 11, or 13), or BEL3 (SEQ ID NO:15) polypeptide coding sequences.
As previously menlioned, a marker may be present for selsction of cells
cantaining the vector construct.  The marker may be an inducible or non-
inducible gene and witl generally allow for positive selection under induction,
or without induction, respeclively. Examples of marker genes include
neomycin, dinydrofolate reductase, glutamine synthetase, and the like.

The vector employed will generally alse Include an origin of
replication and other genes that are necessary for replication in the host
cells, as routinely employed by those having skill In the art. As an example,
the replication systemn comprising the erigin of replication and any proteins
associated with replication encoded by a particular virus may be included as
part of the construct. The replication systern musi be selested so that the
genss encoding products necessary for replication do not vultimately
fransform the cells.  Such replication systems are represented by
replication-defective adenovirus {see G. Acsadi et al. (1984) Hum. Mol
Genet. 3:578-584) and by Epstein-Barr virus. Examples of replication
defective vectors, particulady, retrovirsl vecters that are replication
defective, are BAG, {see Price et al. (1987) Froc. Natl. Aced. Scl. USA,
84:156; Sanes et ak. (1986) EMBO [, 5:3133). It will be undersiood that the
final gene construct may contain one or maore genes of interest, for example,
a gene encoding a bicactive melabolic maolecule.  In addition, cDNA,
synthetically praduced DNA or chromosomal DNA may be employed
utilizing methods and protocols known and practiced by those having skill in
the art,

According to one approach for gene therapy, a wvector
enceding a Bi-relatad factor is directly injected into the recipient cells {in

vivo gene therapy). Altematively, cells from the intended recipients are
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explanted, genetically modified to encode a B7-relaled faclor, and
reimplanted into the denor {ex vive gene therapy). An ex wive approach
provides the advantage of efficient viral gene transfer, which is superlor to i
vive gene transfer approaches. In accordance with ex vivo gane therapy,
the host cells are first Infected with snginesred viral vectors containing at
least cne B7-related gene encoding a BY-related gene produst, suspendad
in a physiologically acceptable camier or excipient such as saiine ar
phosphate buffered saline, and the like, and then administered to the host.
The desired gene product is expressed by the injected ceils, which thus
intreduce the gene product into the host. The infroduced gena products can
thereby be utilized to treal or ameliorate a diserder thal is related to altered
levels of the activation of Immune or inflammatory response cells (s.g., T-
calls).

Methods of immunomodulation: In accordance with the

present invention, the BSL1, BSLZ, and BSLE nucleic acid and polypeptide
sequences can be used [n the development of therapeutic reagents having
the ahbilily to either up-regulate (amplify)] or down-regulate (suppress)
immune responses {e.g., T-cell activation). In particular, B7-related
polypeptides may interact with CD2Z8 and thereby up-requlate immtune cell
aclivity.  Alternatively, B7-related polypeplides may interact with CTLA-4
and thereby down-regulate immune cell activity. For example, soluble,
dimeric forms of the B7-related polypeptides that bind to the CD28 and/or
CD28-related ligand(s) but fail to provide a costimulatory signal 1o T-cells,
can be used to blosk T-cell activation, and thereby provide a specific means
by which to induce tolerance in a subject, Simtiarly, antibodies directed
against cne or more B7-related factors can be used to block the interaction
betwean the B7.related faclors and their cognate ligand(s), thereby
preventing the activation of immune or inflammatsty response celis fe.g., T-
cells). In addition, fusion proteins comprising at least a fragment of a B7-
related factor fus;ad te at isast the Fe domain of an IgG molecule can be
used to up- or down-regulate ceits expressing The cognate ligand(s) of the

JP 2004-500863 A 2004.1.15



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

(168)

WO 01/44413 POTIUSOLAB2ZSY

10

15

20

25

30

72

Bi-related factor (e.g., T-celis). Furthermore, antisense or triplex
aligonucleotides that bind to the nucleotide sequence of one or more B7-
related factors can be used to decrease the expression these factors, In
contrast, cell surface, multivalent forms of B7-reflated factors that bind to
CD28 andfor CD28-related ligand{s) and provide a costimulatory signal to
mmune or inflammatory response cells, such as T-cells, can be used to
increase the activation of these cells. Y is also possible to utilize more than
ang B7-related factor, fusion protein, antibody, or therapeutically active
fragments thereof, in order o up-reguiate or down-regulate the activity of
immune or inflammatory calis (e.g., T-cells) in an animal or human subject.

More specifically, given the structure and function of the B7-
related factors disclosed herein, it is possible to up-regulate or down-
regulate the function of a B7-related factor in a number of ways. Down-
regulating or preventing one ar mere BY-related factor functicns {ie.,
preventing high level lymphokine aynthesis by activated T-ealls) should be
useful in treating autoimmune diseases, such as rheumatoid arthritis,
multiple sclerosis, Lupus erythematosus, Hashimoto's thyroiditis, primary
mixedema, Graves' disease, pernicious anemig, awloimmune atrophic
gastritis, insulin dependent diabetes mellitus, good pasfure's syndrome,
myasthenia gravis, pemphigus, Crohn's disezse, sympathetic opthaimia,
autoimmune  uveltis, autoimmune  hemoitic  anemis, idiopathic
thrombecytapenia, primary biliary cirrhosis, ulcerative colitis, 3jogren’s
syndrome, polymyositis and mixed connective tissue disease. B7-related
factors may also be down-regulated for the treatment of inflammation
related to psorizsis, chronic obstructive pulmonary disease, asthma, and
atherosclerosis. in addition, BV-related factors may be down-regulated for
the treatment of tissue, bone marraw, and organ transplantation, and grait
versus host disease. For example, blockage of T-cell function should result
in reduced tissue destruction in tissue transplantation. Typically, in tissue
transplants, rejection of the transplant is initiated hy iis recognition as
foreign material, followed by an @immune reaction that destroys the
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transplant. The B7-related malecules of the present invention can alsc be
used to treat or prevent cancers as described in detail below.

The B7-related nucleic acid moleeules provided by the present
invention can be used to design therapsutics te block the function of one or
more B7-related factors. In particular, antisense or triplex aligonuclaotides
san be administered to prevent the expression of tha BSL1, BSL2, andfor
BSL3 faclors. For example, an cligonuclectide {e.g., DNA cligonuclectide)
that hyhridizes to the BSL1, BSL2, and/for BSL3 mRNA can be used fo
target the mRNA for RnaseH digestion. Alternatively, an oligonuclectide
that hybridizes to the translation initiation site of the BSL1 (SEQ 1D NO:1 or
3), BSLZ (SEQ 1D NO:G, 10, or 12}, or BSL3 (SEQ ID NO:14) mRNA be
used to prevent ftranslation of the mRNA. In another approach,
oligenucleatides that bind te the double-stranded DNA of the BSL1, BSL2,
and/or BSL3 gene(s) can be administered. Sush oligonucleotides can form
2 triplex construct and 'prevem the unwinding and transcription of the DNA
encoding the targeted B7-related factor. In all cases, the appropriate
oligonucleotide can be synthesized, formulated as & pharmaceutical
compositien, and administerad to a subject. The synthesis and utltization of
antisense and triplex oligonuclsotides have peen previcusly described (8.4.,
H. Simen et al. {1999) Anlisense Mucleic Acid Drug Dev, $:527-31; F.X,
Barre et al. (2000} Froc. Natl. Acad. Sci. USA 97:3084-3088; R. Elez et al.
(2000) Biochem. Biophys. Res. Commun. 269:352-6; E.R. Sauter et al
(2000) Cfin. Cancer Res. 6:654-60).

In the context of this tnvention, antisense oligonuclectides are
nafurally-accurring ofigonucleotide species or synthetic species formed fram
nafurally-ocourting  subunits  or thelr close  homologs. Antisense
oligonuclectides may alsoc include molsties that function similarly to
oligonuclectides, but have non-naturally-occurring porticns, Thus, antissnss
cligopucleclides may have altared sugar moisties or inter-sugar linkagss.
Exemplary among these are phosphorothioate and other sulfur containing
spectes which are known in the art.
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In preferred embediments, at least one of the phosphodiester
bonds of the antisense oligonucleotide has been substituted with a structure
that functions to enhance the ahility of the compaositions fo penetrate into
the region of cells where the RNA whose activity is to be modulated is
located. 1t is preferred that such substitutions comprise phosphorothioate

bonds, methyl phosphonate bonds, or short chain alkyl or cycloalky!

structures. in accoidance with other preferred embodiments, the
phosphodiester bonds are substiluted with structures which are, at onece,
substantially non-ionic and non-chiral, or with striuctures which are chiral and
enantiomerically specific. Persons of ordinary skill in the art wilt he able to
selact other linkages for use in the practics of the invention.

Antisense oligonuclectides may alsa include species that
include at least some modified base farms. Thus, purines and pyrimidines
ather than those normally found in nature may be so employed. Similarly,
madifications on the furanosyl pottions of the nuclestide subunils may alsg
be effacted, as long as the essential tenets of this invention are adhered to.
Examples of such maodifications are 2'-C-alkyi- and 2™-halogen-substituted
nucleotides. Some nan-limiting examples of modifications at the 2' positich
of sugar moieties which are useful in the present invention incluge OH, 51,
SCHa, F, OCHs, GUN, O(CHz}y NH; and O(CH;), CHs, where n is from 1 to
anout 10, Such antisense oligonuclectides are Tuncticnally interchangeable
with natural oligonudlaotides or synthesized oligonuciectides, which have
ane or mere differences from the natural structure.  All such analogs are
comprehended by this Invention so long as they function effectively io
hybridize with 2SL1, BSL2, or BSL3 DNA or RNA to Inhlbit the function
thereof, . -

For antisense tharapeutics, the oligonucleotides in accardance
with this invention preferably comprise from about 3 to about 50 subunits. 1t
is more preferred that such cligenudleatides and analngs comprice from
aboi 8 to aboul 25 subunits and still more preferred to have from about 12
to about 20 subuniis. As defined herein, a “subunit’ is a base and sugar
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combinaticn suitably bound to adjacent subunits through phosphediester or
other bonds.

Antisense oligonulclectides can be produced by standard
techniques (see, e.g., Shewmaker ot al,, .8, Patent No. 5,107,065). The
oLigonucIeoﬂdeé used in accordance with this invention may be conveniently
and routinely made through the well-known technique of solid phass
synthesis. Equipment for such synthesis is available from savaral vendors,
including PE Applied Biosystemns (Foster City, CA).  Any other means for
such synthesis may also be employed, however, the actual synthesis of the
oligonuclectides is welt within the abilities of the praciitioner. It is also will
known to prepare other oligonucleotide such as phosphorothioates and
alkylated derivatives.

The oligonuclectides of this invention are designed to be
hyhridizable with BSL1, BSLZ, or BSL3 RNA (e.g., mRNA) ar DNA. For
example, an cligonuclectide (e.g., DNA oligonuclectide) that hybridizes to
B7-relafed mRNA can be used to target the mRNA for RnaseH digestion.
Altemnatively, an oligonuctectide that hybridizes to the translation initiation
site of B7-related mRMA can be used to prevent franslation of the mRNA.
in another approach, oligonuclestides that bind io the double—strahded DMA
of BSL1, BSL2, or BSL3 can be administered. Such cligonucizctides can
form a triplex construct and irthibit the transcription of the DNA encoding
BSL1, BSL2, or BSL2 polypeptides. Triple helix paling prevents the doubile
helix from apening sufficiently to allow the binding of polymerases,
transcription factors, or regulatory molecules. Recent therapesiic advances
using triplex DNA have been described (see, o.g., J.E. Ges el al. (1994}
Molecular and Immunologic Approaches, Futura Publishing Co., Mt Kisca,
NY]

As nonimiting examples, antisense oligonucteotides may be
targeted to hybridize to the following reglons: mRNA cap region; translation
initiation site; translational termination site; transcription inftiation site;

transcription termination site; polyadenylation signal; 3" untranslated ragion;
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5" untranslated region; 5" coding region; mid cading region; and 3' coding
region. Preferably, the complementary oligonudleotide is designed to
hybridize to the most unique &' sequence in B3L1, BSLZ, or BSL3, including
any of about 15-35 nuclectides spanning the 5 coding esguence.
Appropriate  oligonuclectides can be dasigned using OLIGO software
{Molecular Bioiogy Insights, Inc., Cascade, CO; hitp:wwaw.oligo.net).

In accordance with the present invention, the antisense
ofigonucleatide can be synthesized, formulated as a pha;maceutical
composition, and administered to a subject. The synthesis and utilization of
antisense and triplex oligonuclestides have been previously described (e.g.,
H. Simor ef al. {1999} Anfissnise Nucleic Acid Drug Dev. 9:627-31; F.X.
Barre et al. {2000) Proc. Naff. Acad. Sci. USA 87:3084-3088; R. Elez et al.
(2000) Biochem. Biophys. Res. Commun. 269:352-G; E.R. Sauter af al
{2000) Gfin. Cancer Res. 6:654-60). Alternatively, expreasion vactors
derived from retroviruses, adenovirus, herpes or vaccinia viruses, or from
various bacterial plasmids may be used for delivery of nuclectide sequences
to the targeted organ, tissue or cell population. Methods which are well
known to those skilled in the art can be used to construct recombinant
vectors which will express nucleic acid sequence that is complementary to
tha nucleic acid sequence enceding 2 BSL1, BSL2, or BSL3 polypeptide.
These techniques are described both in Sambrook et al. (1888} and in
Ausubel et al. (1982). For example, B5L1, BSL2, or BSL3 expression can
be inhibited by transforining a cell or tissue with an expression vector that
expresses high levels of untranslaiable sense or antisense sequences.
Even in the absence of integration into the DNA, such vecters may continue
to transcribe RNA molecules uniii they are disabled by endogenous
nucleases. Transient exprossion may last for a month or mom with a non-
replicating vector, and even longer if appropriate replication elements
included in the vector system,

Various assays may be used to test the ability of specific
antisense oligonucleotides to inhibit BSL1, BSL2, or BSLE expression. For
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example, MENA levals can be assessed northern blat analysis (Sambrook
el al. (1989); Ausubel et al. (1982); J.C. Alwine et al. (1877} Froc. Nall.
Acad. Sci. USA 74:5350-5354; [.M. Bird {1998} Methods Mal. Biol. 105:325-
38}, quantitative or semi-quaniifative RT-PCR analysis {see, e.g., W.M.
Freeman ef al. {1999) Bictechriguss 26:112-122; Ren ef al. {1098) Mol
Brain Res. 59:256-63; J.M. Cale et al. {1998), Mathods Mol Biol, 105.351-
71y, or in situ hybridization (reviewed by AK. Raap (1898) Mutal. Res.
400:287-298). Aliematively, anfisense oligonuclectides may be assessed
by measuring levels of BSL1, BSL2, or BSLS polypeptide, e.9.. by western
olot analysis, indirect immunofiucrescence, immunoprecipitation techniques
(see, e.g., JM. Walker (1998} Profein Profecols on CD-ROM, Humana
Fress, Totowa, NJ).

The B7-related polypeptide sequences provided by the
present invention may also be useful in the desigh of therapeutic agents to
block or enhance the activity of immune response cells {e.g., T-cells). For
sxample, a fusion protein comprising the soluble portion of a B7-related
polypeptide conjugated with the Fo domain of human lgG can be
constructad by standard recombinant techniques, described above. The
BSL1-lg, RSL2-lg, andfor BSL3-lg, fusion proteins cah be prepared as a
phamaceutical composition and administered 1o a subject. The BSL1-lg,
BSL2-1g, and/or BEL3-lg fusion profeins can be used to target specific T-
cells for destruction, thereby reducing overall T-cell aciivation. Such
treatment metheds pan be modeled on animal experiments, which utilize
CTLA-4-Ig to prevent cardiac allograft rejection (Turka et al., supra}. It will
be understood by a person skilled in the art that such methods may be
adapted for use in humans, and for use with cther condifions, including
various transplants and auloimmune diseasos. Alternalively, the BSL1-lg,
BSL2-lg, andfor BSL3-lg fusion proteins can be used to enhance T-call
sctivation. For example, BSL2-Ig and BSL3-lg fusion proteins can be used

as co-stimulatory molecules as disclosed in detail herein.
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As an alternative appreach, antinodies that specifically react
with B7-related polypeptides or peplides can be used 1o block the activity of
fmmune or inflammatory response calls {e.g., T-cells). Antihodies or refated
antibody fragments that bind to peptides or polypeptides comprising the
BSL1 (SBEQ 1D NO:2), BSL2 (SEQ ID NO:7, 11, ar 13), or BSL3 {SEQ ID
NO:15) sequences can be formulated as pharmaceutical compositions and
administered alone or in combinalion to a subject.  Such aniibodies can
then inhlbit the interaction of the B7-related polypeptides with CD28 andiar
CD28-related ligands, and thereby prevent T-cell activation. Treatmants
utilizing antibodies directed against B7-related factors may be modeled on
animal experiments, which use antibodies against CD28, B7-1, or B7-2 (D.J.
Lenshow et al. (1895) Transplantation 66:1171-1178; Y. Seko et al. (1988)
Circ. Res, 83:463-469; A Haczku et al. (1588) Am. J. Respir. Crf. Care
Med, 15%9:1638-1643). One skilled in the art may adapt such methods far
use in humans, and for use with various conditicns involving inflammation or
transplantation. '

It is noted that anfody-based therapeutics produced from
non-human sources can cause an undesired immune response in human
subjects. To minimize this problem, chimeric antibody derivatives can be
wroduced.  Chimetic antibodles combine a aon-human animal vartable
region with & human constant region. Chimetle anfibodies can be
constructed according to methods known in the art {see Morrison et al.
(1988) Proc. Nafl, Acad. Sci. USA 81:6851; Takeda et al. (1985) Nature
314:452; U8, Patent No. 4,816,567 of Cabilly et al, U.S. Patent No.
4,816,397 of Boss ot al; European Patent Publication EP 171496; EP
0173454; United Kingdom Patent GB 2177096B). In addition, antibodies
can be further "humanized” by any of the techniques known in the art, (e.g.,
Teng et al. (1883) Proc. Mafl. Acad. Sci, USA 80:7308-7312; Kozhor et al.
(1983) Mmmunology Today 4: 7279; Olsson et al. (1982) Meth. Enzymoal.
§2:3-16; International Patent Application No. WO §2/06193; EP (239400).
Humanized anlibodies can be also be obtained from commersial sources
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fe.g., Scolgen Limiled, Midalesex, Great Brtain). lmmunciherapy with a
humanized antibody may result in increased long-term effectiveness for the
treatment of chronic disease situations or situations requiring repeated
antibody treatments.

In yet another approach, an isolated ligand of a B7-related
factor can be used to down-regulate the activity of immune or inflammatory
response cells {eq., Twells) For example, a soluble fusion protein
comprising a B7-related factor ligand can be produced, isolated, and used
to produce a pharmaceutical compasition in accordance with the methods
dascribed in detail hergin, This phammaceutical compesition can then be
administered {o a subject fo bind to one or more endogenous B7-related
factor{s) and block the activation of immune or inflammatory response cells
{e.g., T-cells) a8 previousty described.

Up-regulation of a BY-related factor function may alse be
useful in therapy. Because viral infections are cleared primarily by cytatoxic
T-cells, an increase in cyfotoxic activity would be therapeutically useful in
situations wnere more rapid oy therough clearance of an infective virat agent
would be beneficial to an animal or human subject. Notably, B7-1 acis to
increase the cytotoxiclky of T-cells though interactions with its cognate
ligand(s}. Thus, soiuble active forms of B7-related polypeptides can be
administered for the treatment of loca! or systemic viral Infections, such as
immunedeficiency {e.g., HIV), papilloma (e.g.. HPV), herpes (e.g.. HSV),
encephalitis, influenza {e.g., human influenza virus A}, and common cold
{e.g., human rhinovirus} viral infections. For example, pharmaceutical
formulations of active multivalent B7-related factors can be administered
topically to treat viral skin diseases such as herpe's")[esions or shingles, or
genital waris.  Alternatively, pharmaceutical compositions of active,
multivalant B7-related factors can he administered systemically to treat
systemic viral disesses such as AIDS, influenza, the common cold, or
encephalitis.

tn addition, modulation of B7-related factor function may be
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useful in the induction of tumor immunity. For example, tumor cells {e.g.,
sarcoma, melanoma, lymphoma, leukemia, neuroblastoma, or carcinoma
cells} can be genetically enginesred to carry a nucleic acid encading at least
a fragment of at least cne B7-related factor, such as BSL1 (8EQ 1D N2},
B5L2 (SEQ 10 NO:F, 11, or 13}, or BSL3 (SEQ ID NO:8), and then
administered to a subject to traverse tumor-specific tolerance in the subject.
MNetably, actopic expression of B7-1 in B7 negative murine tumor cells has
been shown to induce T-cell mediated specific immunity accompanied by
tumer rejection and prolonged protection o tumor challenge In mice (L.
Chen et al, supra, 8, Townsend et al, supre; 5. Baskar et al., supra).
Tumer or cancer call gene therapy treaiments ulilizing B7-related factors
may be modeled on animal experiments (see K. Dunussi-loannopoulos et
al. (1997) J. Pediatr. Hematol. Oncol. 18:356-340; K. Hircishi et al. (198€)
Gene Ther. B:1388-1004; B.K. Marlin et al. {1999} J. Immunol. 162:6683-
8870, M. Kuiper &t al, (2000} Adv. £xp. Med. Biol. 465:381-380), or human
phase | trial experiments {H.L. Kaufman et al, {2000} Hum. Gene Ther
11:1065-1082), which use B7-1 or B7-2 for gene fransfer therapy. It will be
understood that such methods may be adapted for use with vartous tumor
or cancer cells, Additionally, tumcr immunity may be achleved by
administration of a B7-related fusion protein that direclly stimulates the
immune cells (see e.g., intemational Patent Application No. WO 01/21798
te V. Ling et al.).

Pharmacogenetics: The Bl-related polypeptides and
polynucleotides of the present invention are also usefil in pharmacogenetic
analysis, i.e., the study of the relationship between an individual's genoiype
and that individuals response fo a therapeutic composition or drug. See,
&.g., Eichelbaum, M. (1396) Clin. Exp. Pharmacol. Physiol, 23({10-11):082-
985, and Linder, M. W. [1997) Cfin. Chem. 43{2):264-266. The genoty.pe of
the individual can detarmine the way a therapeutic acts on the body ar the
way the body mataholizes the therapeutic. Further, the activity of drug
metabolizing enzymes affects both the intensity and duration of therapeutic
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activity. Differences in the activity or metabolism of therapeutics can fead to
severe toxicity or therapeutic failure.  Accordingly, a physician or dlinician
may consider applying knowledge obtained in relevant pharmacogenstic
studies in determining whether to administer a B7-related polypeptide,
polynucleotide, functional equivalent, fragment, ar modulator, as well as
tailoring the dosage and/or therapeutic or praphylactc treatment regimen
with & B7-related polypeptide, polynucleotide, functional equivalent,
fragment, or modulater.

' In general, two types of pharmacogenstic conditions can be
differenttated. Genetic conditions can be due to a single factor that afters
the way ths dnug act on the body {altered drug action), or & factor that slters
the way the body metabolizes the drug {alterad drug metabolism). These
conditions can occur either as rare genetic defects or as naturally occurring
polymorphisms. For =xample, glucose-6-phasphate  dehydrogenase
deficiency (GEPD} is & common inherited enzymopathy which resuits in
haemolysis after ingestion of oxidant drugs (anti-malarials, sulfenamides,
analgesics, nitrofurans) and consumption of fava beans.

The discovery of genetic polymarphisms of drug metabolizing
enzymes (e.q., M-acetyliransferase 2 (NAT 2} and cylochrome P450
enzymes CYP2ZDE and CYPZC19) has provided an explanation as to why
some patients do not obtain the expacted drug affects or show exaggerated
drug responsa and serlous toxicily after taking the standard and safe dose
of a drug. These polymorphisms are expressed in two phenotypes in the
population, the extensive metabolizer (EM) and poor metabolizer (PM), The
pravalence of PM is different among different populations, The gena coding
for CYPZD6 is highly polymorphic and several mutations have been
identified in PM, which all lead fo the absence of functional CYFZDS6, Pocr
metahelizers quite freguently experience exaggerated drug response and
side effects when they receive standard doses. If a metabolite is the active
therapeulic moiety, PM show no therapeutic response. This has been
demonstrated for the anatéesic effact of codelne mediated by its CYP2D8.
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formed metabolite morphine. At the other extreme, ultra-rapid metabolizers
fail to respond to standard doses. Recent studies have detsrmined that
ultra-rapid metabolism is attributable to CYPZD8 gene amplification.

By analogy, genetic polymorphism or mutation may iead fo
allelic variants of BSL1, BSL2, and/or BSL3 in the population which have
different levels of activity, The BSL1, BSL2, and/or BSL2 polypeptides or
polynucleotides  thereby aliow a clinician to  ascertain a gensfic
predisposition that can affect ireatment modality. Thus, in a BSL-based
treatment, polymorphism or mutation may give rise to individuals that are
more or less responsive fo treatment.  Accordingly, dosage would
necessarily be modified to maximize the therapeutic effect within a given
population contalning the polymorphism. As an altemative to genotyping.
specific polymorphic polypeptides or polynuclecfides can be identified.

To Identify genes that predict drug respense, several
pharmacogenefic metheds can be used.  One pharmacogenomics
approach, "gencme-wide association”, relies primarily on a high-resolution
map of the human genome. This high-resoiution map shows previously
identified gene-related markers (£.9., & "bi-allalic® gene marker map which
consists of 60,000-100,000 polymorphic or varahble siles on the human
genome, each of which has twa variants). A high-resclution genstic map
can then be compared to a map of the genome of each of a statistically
significant number of patients taking part in a Phase I/} drug trial to identify
markers asgociated with a particular observed drug response or side effect.
Alternatively, a high-resclution map can be generated from a combination of
gome 10 million known single nucleotide polymorphisms {SNPs) in the
human genome. As used herein, @ "SNP" is & carmmon allerafion that
occurs In a single nuclectide base in a stretch of DNA, For example, a SNP
may occur once per avery 1000 bases of DNA. A SNP may be invalved in &
disease process, however, the vast majority may not be dissase-assoclated.
Civen a genetic map based on the cecurrence of such SNPs, individuals
can be grouped into genetic categories depending on & particular pattern of
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SNPs in their individual genome. In this way, treatment regimens can be
tallored to groups of genetically similar individuals, taking into account traits
that may be common among such genstically similar individuals, See, e.g.,
D.R. Plost et al. {2000) Trends Biciechnol. 18(5):334-8. .

As another example, the "candidate gene approach”, can be
used. According o this method, & gepe that encodes & diug target is
known, alt common vaifants of that gens can be faiily easily identified in the
population and it can be determined if having one version of the gene
versus another is associated with a particular drug response.

As yet another example, a "gene expression profiling
approach®, can be used. This methed involves {esiing the gene expression
of an animal treated with a drug (e.g., a B7-related polypeptide,
palynucleotide, functional equivalent, fragment, or modulator} to determine
whether gene pathways relatad {o foxicity have been tumed on.

Information obtained from one of the phamacogenstics
approaches described herein can be usad to determine appropriate dosage
and treatment regimsgns for prophylactic or therapeutic treaiment an
individual. This knowledge, when applied to dosing or drug selection, can
avoid adverse reactions or therapeutic failure and thus enhance therapeutic
of prophylactic efficiency when treating a subject with a BV-related
polypeptide, po[ynucléoﬁde, functional equivalent, fragment, or modulator.

BE7-related polypeplides or polynucieotides are alsq useful for
monitoring therapeutic effects during clinical trials and other treatment.
Thus, the therapeutic effectivaness of an agent that is designed to increase
or degrease gens expyession, polypeplide leveisl' or activily can be
monitored aver the course of freatment using the B7-related pelypeptides or
polynuclectides. Fer example, monitoring can be performed by: (i) abtaining
a pre-administration sample from a subject prior to administration of the
agent, (i) detecting the lavel of expression or aclivity of the polypeptide in
the pre-administration  sample; (i) cbtaining one or more post-
administration samples from the subject; (iv) detecting the level of
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expression or activity of the polypeptide in the post-administration samplas;
{v) comparing the level of expression or activity of the polypeptide in the pre-
administration sample with the polypeptide in the post-administration
sample or samples; and (vi) increasing or decreasing the administration of
the agent fo the subject accordingty. ’
Animal Models

B7-related polynuclectides can be used fo generate
gensfically altered non-human animals or human cell fines, Any non-human
animal can be used; however typical animals are rodents, such as mice,
rats, of guinea pigs. Genetically enginesred animals or call ines can carry a
gene that has been sitered to contain delstions, substitutions, insertions, or
maodifications of the polynuclectide sequance {e.g. exon sequence). Such
alterations may render the gene nonfunctional, (e, a null mutation)
producing a “knockout” animal or cell line. [n addition, genetically
engineered animals can carry one or more exagenous or non-naturally
oceurring genes, e.g., 'transgenes” or ‘orthologs”, that are derived from
different organisms {&.g., humans), or produced by synthetic or recombinant
methods. Genstically altered animals or cell lines can be used to study
BSL1, BSLZ, or BSLA function, regulation, and to develop tieatments for
BSL1-, BSL2-, or BSL3-elated diseases. In particular, knockout animals
and cell ines can be used to establish animal models and i vitro modets for
analysis of BSL1-, BSLZ-, or BSL3-related diseases. In addifion, transgenic
animals expressing human BSL1, B5L2, or BSL3 san be used In drug
discevary efforts.

A “transgenic animal” is any animal containing ene or more
cells bearing genatic information altared or received, directly or indirectly, by
deliberate genefic manipulation at a subcellular level, such as by targsted
recombination or microinjection or infection with recombinant virus. The
term "fransgenic animal" Js not infended fo encompass classlcal cross-
treeding ar in vitro fartilization, but vather is meant to encompass animals in
which one or more cells are alterad by, or receive, a recombinant DNA
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molecule. This recombinant DNA molecule may be specifically targeted to a
defined genstic locus, may be randemty integrated within 2 chramesome, ar
it rnay be extrachremosomally replicating DNA.

As used herein, the term "ortholog” denotes a gene or
polypeptide chiained from one species that has homalogy to an analogous
gene or polypeptide from a different species. For exampls, the human
BSL3 (SEQ 1D NO:15} and mouse AF142780 polypeptidss are orthologs.

Transgenic animals can be selsctad after treatment of
germline cells or zygotes. For example, expression of an exogenous BSLA1,
B8L2, or BSL3 gene or a variant can he achieved by operably linking the
gene to a prameter and optionally an enhancear, and then microinjecting the
construct info & zygote (see, e.g., Hogan et al, {1994} Manipulating ithe
Mause Embryo, A Laboralory Manua!, Cold Spring Harbor Laberatary, Cold
Spring Harbor, NY}). Such treatments include insertion of the exogenous
gene and disrupted homologous genes.  Alternatively, the genels) of the
animals may be disrupted by insertion or deletion mutation of other genetic
alterations using conventional fechniques (see, e.g., Capecchi, (1888}
Science, 244:1288,; Valancuis et al, (1991) Mol Cell Biol,, 11:1402; Hasty et
al. (1991) Mature, 350:243; Shinkai et al. {1992) Cefl, 68:855; Mombaers et
al. {1982) Cefl, §8:869; Philpott et al. (1882) Sclence, 256:1448; Sncuwaert
et al. (1992) Science, 257:1083; Donehower et al. (1892) Nafure, 356:215).

In one aspect of the invention, BSLL1, BSL2, or BSL2 knockout
mice ¢an be produced in accordance with well-known methads (see, e.g.,
M.R. Capecchi, (1983) Science, 244;1288-1292; P, Li et al. (1995) Celf
80:401-411; LA, Galli-Taliadoros et al. (1995) fJ. tmmunol.  Methods

181(1)1-15; C.H. Westphal et al. {1997) Curr. Bisk. 7{7y530-3; 8.5. Cheah

ef al. (2000) Methods Mol. Biol. 136:455-63). The human BSL1, BSL2, and
B8L3 clenes can be used isolate murine homologs. A murine homelogs
can then be used to prepare a murine BSL1, BSL2, or BEL3 fargeting
construct that can disrupt BSL1, BSLZ, or BSL3 in the mouse by
hemelegous recombination at the correspending chromosomal lecus, The
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targeting construct can comprise a distupted or deleted murine BSL1, BSL2,
or BSL3 sequence that inserts in place of the functioning fragment of the
native’ mouse gene. For example, the construct can confain an insertion in
the murine BSL1, BSL2, or BSL2 profein-coding region.

Preferably, the largeting canstruct contains markers for hoth
positive and negative selection. The positive selection rr‘larker sllows the
selective elimination of cells that lack the marker, while the negative
selectiocn marker allaws the eliminalion of cells that carry the marker. In
particular, the positive selactable marker can be an antibiotic resistance
gens, such as the neomycin resistance gene, which can be placed within
the coding sequsncs of muring BSL1, BSLZ, or BSL3 to render il non-
functional, while at the same time rendering the construct selectable. The
herpes simpiex virus thymidine kinase (HSV tk) gene iz an example of a
negative selectable marker that can be used as a second marker to
aliminate cells that carry #. Cells with the HSV tk gene are selectively killed
i the prasence of gangeyclovir. As an example, a positive selection marker
can be positioned on & targeting construct within the region of the construct
that integrates at the BSL1, BSLE, or BSL3 locus. The negative selection
marker can he positioned on the targeting construct outside the regicn that
integrates at the BSLT, BSL2, or BSL3 locus. Thus, if the entire construct is
present in the cell, beth positive and negative setection markers will be
present. If the canstiuct has integrated into the genome, the positive
selection marker will be present, but the negative sefection marker will he
lost,

The targeting construct can be employed, folr example, in
embryonal stem cell (ES). ES cells may be obtained from pre-implantation
embryos culiured in vitre {M.J. Evans et al. (1981) Nafure 292:154-156;
M.0. Bradiey et al. (1984) Nalure 309:255-258; Gossler et al. (1986} Proc.
Nati. Acad. Sei. LSA 83:9065-9069; Robertson et al. {1988} Nature
322:445-448; S. A, Wood et al. (1993) Proc. Natl. Acad. Sci. USA 90:4582-
4584). Targeting construsts can be efficiently introdused into the ES calls
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by standard technigues such as DNA transfection or by retravirus-mediated
transduction. Following this, the transformed ES cells can be scombined with
blastocysts front a non-human anirmal. The introduced ES cells colonize the
embrye and contribute to the gsmm line of the resulling chimearic animal (R.
Jazsnisch, (1988) Science 240:1468-1474). The use of gene-targeted ES
cells in the generation of gene-targeted transgenle mice has been previously
descrbed (Thomas el al. (1987} Cell 51:503-512)} and is reviswed
elsewhere (Frohman et al. (1988) Cell 56:145-147; Capecchi, 1989, Trends
in Genef. 5:70-76; Baribault ef al (3889) Mol Biol Med. 6:481-482;
Wagner, (1880) EFMBO J. 9:3025-3032; Bradley et al (1992)
Bio/Technology 10: 534-539).

Several methods can be used to selsct homologously
recombined murine ES cells. One msthod employs PCR to screen paols of
transformant cells for homologous insertion, followed by screening individus!
clones (Kim et al. (1988) Nucleic Acids Res. 16:B887-8803; Kim ef al.
(1991) Gene 103:227-233). Ancther method employs a marker gelne is
consfructed which will only be active if homologous insertion occurs,
allowing these recombinants o be selected directly (Sedivy et al. (1889)
Proc. Natl. Acad. Sei. USA 86:227-231). For example, the positive-nagative
selection (PNS) method can be used as described above (see, eg.,
Mansour et al. (1888) Nature 336:348-352; Capecchi, 1989, Science
244:1288-1292; Capecchi, (1889) Trends in Genel, 5:70-76). In pariicular,
the PNS method is useful for targeting genes that are expressed at low
levels.

The absence of functional BSL1, BSL2, or BSL3 in the
knockout mice can be confirmed, for example, by RNA analysis, protein
expression analysis, and functional studies. For RNA analysis, RNA
samples are prepared from different organs of the knockout mice and the
BSL1, BSLZ, or BSL3 transcript is detected in Northern bicts using
ofiganuclcotide probes specific for the transeript.  For protsin expresslon
deteclion, anlibodies that are specific for the BSL1, BSL2, or BSL3
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polypeptide  are used, for example, in flow cylomstric  analysis,
fmmunohistochemical staining, and activity assays. Alternatively, functional
assays are performed using preparations of different cell types caliected
from the knockout mice.

Several approaches can be used 1o produce transgenic mice.
In one approach, a targeting veotor is integrated inte ES cell by homolagous
recombination, an Intrachromosomal recombination event is used to
eliminate the selectable markers, and only the transgene is left bahind (A.L.
Joyner et al. {1988} Nature 33B(6211):153-6; P. Hasty et al. (1891) Nature
350(6315):243-6; V. Valancius and O. Smithies, (1881) Mol Cefi Biol
19(3):1402-8; 8. Fiedng et al. (1993) Proc. Nall. Acad. Sci USA
90{1B):8460-73}. In an allemative approach, two or more strains are
created, ohe strain contains the gene knocked-out by homologous
recomhbination, while one or more strains contain fransgenes. The knockout
strain is crossed with the transgenic strain 1o produce naw line of animals in
which the criginal wild-lype allele has been replaced (although not at the
same site} with a transgene. Notably, knockout and transgenic animals can
be produced by commerciat facttities {e.g., The Lerner Research Institute,
Clevaland, OH; B&K Universal, Inc., Fremant, CA; DNX Transgenic
Sciences, Cranhury, NJ; Incyte Genomics, Inc., St. Louis, MO).

Transgenic animals {e.g., mice} containing & nucleic acid
malecule which encodes human BSL1, BSLZ, or BSL3, may be used as i
vivo models to study the effects of altered expression of BSL1, BSL2, or
B3L3. Such animals can also be used in drug evalugtion and discovery
efforts to find compounds effective to inbibit or modulate the activity of
B3L1, BSLZ2, or B5L3, such as for example sormpounds for treating immune
systern disorders, digeasss, or conditions. One having ordinary skill in the
an can use standard techniques fo produce transgenic animals which
produce human BSL1, BSL2, or BSL3 polypeptide, and use the animals in
drug evaluation and discovery projects (see, e.g., U.S. Patent No. 4,872,197
o Wagner, U.S. Patent No. 4,736,886 to Leder).
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In another embodiment of the present invention, the
transgenic animat can comprise a recombinant expression vecior in which
the nucleotide sequence that encodes human BSL1, BSLZ, or BSLI is
operably finked to a tissue spscific promoter whereby the coding sequence
is only expressed in that specific tissus. For example, the tissue speciic
promoater can be a mammary cell specific prometer and the recombinant
protein so expressed is recoversd from the animal's milk.

In yet anather embaodiment of the present invention, a BSL1,
BSL2, or B8L3 “knockout” can be preduced by administering to the animal
antibodies (2.g., neuiralizing antibodies) that specifically recognize an
endogenous BSEA, BSL2 or BSL3 polypeptide, The antibedies can act to
disrupt function of tha epdogenous BSL1, BSL.2, or BSL3 polypeptide, and
fhereby produce a nuil phenotype. In one épecific example, a murine BSL1,
BSL2, or BSL3 polypeptide or peptide can be used to generate antibodies.
Thess anfibodiés can then be given to a mouse to knockoul the function of
the correspanding mouse protein.

In addition, non-mammalian organisms may ke used fa study
BSL1, BSLZ, or BSL3, and their relaled diseases. Far example, model

arganisms such as C. elegans, . melanogaster, and S. cereviriag may be

usad. BSL1, BSL2, or BSL3 homolegues can be identifled in thess mods!
organisms, and mutated or deleled to produce a BSL1-, BSL2, or BSL3-
deficient strain. Human BSI1, BSL2, or BSL3 can then he tested for the
abllity to "somplemeni” the deficient strain. 85L1-, B8L2Z-, or B3L3-deficient
straing can also be used for drug screening. The study of BSL1, BSL2, or
BSL3 homologs can faciiitate the understanding of}he biological function
corresponding human gene, and assist in the [dentification of hinding
proteins {e.g., agonists and antaganists),
EXANMPLES

The examples as set forth herein are meant @ exemplify the
varous aspecis of the present Invention and are not intended to limii the
invanilon in any way.
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EXAMPLE 1: ldentificaticn of BSL1

Preparation of monocytes: Human monocytes were ohtained
from peripheral blood mononuclear cells by elutriation.  The elutriation

buffer contained 1 liter RPMI {GibcoBRLLIfe Technologies inc., Rockville, '

MD; Cat. #41875-085) with 2.5 mi EDTA and 10 ug/ml polymyxin B. The
huffer was prepared 1 day prior to the elutriation procedure, and storad at
room temperature.  For the elutriation procedurs, 225 mi EDTA whals
blood/donor was chtained and prepared, Twenty milliliters of elutriation
huffer was added to twelve 50 ml centrifuge fubes, and the 225 ml blood
was divided equally among the tubes. Twelve milliliters of ficoll solution
{lymphocyte separation medium} was used o underlay the mixture in each
tube {AccuPrep Lymphacyles, Accurate Scientific Go.; Cat. # 1053880).
The tubes were cenfrifuged at 1800 rpm for 25 min (minutes).

Sheep’s red blopd calls were prepared by the fD]lDt;Viﬂg
pracedure. Twelve milliliters of Sheep Blood Alsever's (SREC; Colorado
Serum Co., Denver, CQ; Cat. # C51112) was resuspended, and centrifuged
at 2000 rpm for 10 min. The top coating of the SREC pellet was removed,
and the pellet was washed 2 imas with elutriation buffer. Foliowing sach
wash, the pellst was centrifuged at 2200 rpm for 8 min.  After the second
wash, the pellat was resuspended in 5 ml elutriation buffer and refrigerated.

Following centrifugation, the supernatant of the ficoll underlay
tubes was aspirated 1o [eave behind approximately & ml of the inferface
tayer. The interface layer was then carefully removed to a new tuba, without
disturbing the red cell pellet in each tube, The interface layers of two 50 ml
fubes was combined and fransferred to a new 50 ml tube, resulting in a total
of &ix 50 ml tubes, Elutriation buffer was added {o each lube to bring final
volume to 50 ml per tube. The tubes were centrifuged at 1800 rpm for 10
min, and the supematant was removed. The peripheral bloed menocytes
from each donor was combined and divided between bwo fubes, and
resuspanded in 40 ml etﬂtﬁation buffer per tube. The tubes were
cenfrifuged at 1500 rpm for 10 min, the supernatant was aspirated, and the
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pellet was resuspended in 30 ml alutriation buffer per tube.

Following this step, 3 ml of washed SRBC was added fo each
tube, and the mixture was centrifugad at 1000 rpm for & min. The pellet was
incubated on ice for at least 1 hr, and each pellet was gently resuspended
by invarting the tubes. Twelve millliters of ficoll was used to underlay the
mixture in each tube. The tubes were centrifuged at 2500 rpm for 20 min,
and fhe interface layers were removed to new iubes as previously
described. The interface layers were then resuspended in 10 ml elutristion
buffer and stored on ice untit the start of the elutriation procedure.

Elutristion of monecytes: Elutriation was performed as follows.
The elutriation pump speed was set to ~85 mtimin, and ths storage ethanot
was remaved from the feed lines for the pump. The feed lines, chambers,
and rotor were washed with ~100 ml distiled water. Pump speed was
reduced to 50 milfmin, and elutriation buffer was passed through the feed
lines, chamber, and rator. The feed lines wers checked for the presence of
bubbles, and any bubbles ware removed. The centrifuge speed was then
sef at 1950 # 1 rpm, and the pump was calibrated at 15 ml/min. The pump
speed was then reduced to #1 mlfmin and the stopcock to the chamber was
closad,

To lead cells, the loading syringe stopeock was closed and the
outlet pipet was placed tn the 50 ml sampls tube laheled as 11 mifmin
fraction. The cells ware mixed and sdded to the loading syringe. Thae
stopcock of the lcading syringe was opened and the feeding fube was
rinsed with 10 ml elutrietion buffer. When ~ 0.5 ml cells remained in the
syiinge, elutriation buffer was added and this step was repeated one more
time, Following this step, the kading syrings stopc’:)ck was closed and the
chamber siopcock was opened.

Fifty milliliter fractions were collected at 11 (2 fraclions), 14,
16, and 36 (2 fractions) mi/min pump speeds, and then placed on ice. In
accbrdance with previous observations, the manccyles were predicted 1o be
in the 36 ml/min fraction. The meonocyle fraction was centrifuged at 1800
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tpr for 8 min, and the calls wars resuspended in 10 m! 25% Fetal Bovine
Serum/RPMi with 1 pg/ml polymyxin B. The cells were counted and stored
on ice until use.

Cell culture conditions: The isolated peripheral blood
menocytes were resuspendad in RPMI 1640 medium containing 10% fetal
hovine serum {Hyclone, Logan, UT) supplemented with
penicillin/streptomycin, 2 mM glulamine, 1% non-essential amino acids, 1
mM sodium pyruvate, and IL-4 (75 ng/ml) and GM-CSF (15 ng/ml} cytokines
{each from GibcoBRL). The cell suspension (5 x 107 cellsiml) was
transferred to fissue culture flasks and incubated in chambers containing
5% CO, at 37°C for 7 days. Following the incubation perod, the csll
cullures were pipetted vigorously to remaove cells from the flask. The human
monoeytic cell fine THP1 was grown at . 37C and 6% COz to a final
concentration of 5 x 10° cells/ml in RPMI 1640 medium containing 10% fetal
bovine serum  supplemented with  penicilin/etreptornyein and 2 mu
glutarine.

Poly(A) RMA isolaticn: GM-CSF/l-4 differentiated human
peripheral blood mononuclear calls (2 x 10° cells) and THP1 human
moroeytes (2 x 10° cells) were washed twice with PES (GibcoBRL) af 4°C.
Poly(A)" RNA was isclated directly using the Fast Track™ 2.0 kit {(nvitrogen
Carp., Carlsbad, CA).

Subtraction library construction: A cDNA subtraction library
was made using the CLONTECH PCR-Seleci™ cDNA Sublraction Kit
(CLONTECH, Palo Alto, CA). Manufacturers protecols were followed using

2.0 g of GM-CSFIL-4 differentiated human peripheral blood manocyte poly
(A} RNA as the tester sample and 2.0 g of resting THP1 monocyte
polylA)" RNA as the driver sample. Ten secoadary FCRs were combined
and run on a 1.2% agarose gel. Fragments ranging from approximately 0,3
kb to 1.5 kb were gel purified using the QIAGEN gel extraction kit (QIAGEN,
Valencia, CA) and Inserted into the TA cloning vector, pCR2.1 {Invitrogen).
TOPIOF competent £ coli (Invitrogjen) warg fransfected and plated onto
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Lauria-Bertani (LB) plates cantaining 50 pg/ml ampicilin.  Appraximately
300 clones were isclated and grown in LB broth confaining similar
concentrations of ampicilin.  Plasmids wers isolated using QIAGEN
miniprep spin {QIAGEN) and sequanced using ABl cycle sequencers (ABI
Prism, PE Applied Biosystems).

Full-length cloning: Jo clone the & and 3’ ends of BSL1, the
SMART ™ RACE (rapid amplification of cDNA ends} cDNA Amplification kit
(CLONTECH) was used according to the manufaclurer's dirsctions. The &
and @ RACE lbraries were constructed using 1.0 pg of poly(AY RNA
template ohtained from human microvascular endothelial cell treated with
TNF-alpha for 1 hr. The 5~RACE-PCR mixture contained 1.5 ul of 5-RACE
veady cOMA, 0.4 pM INF 155 primer (5'-GGECATAATAAGATEGBCTCCG-31
{SEQ (D NO:21}, 1 X Universal Primer Mix {UPM), 200 uM dNTP, 1 X
Advantay Plus PCR buffer (CLONTECH), and 1 X Advantag Plus
Polymerase (CLONTECH) in a total velume of 26 ul, The 3‘—RACE-_ISCR
mixture contsined the same buffer conditions, 3-RACE ready cDNA, and
G4 pM JUNF 184 primer {6-CATGAACTGACATGTCAGGC-3) (SEQ D
NQ:22). Both reactions were incubated using a traditional touchdown PCR
approach: 5 cycles of incubation at 94°C for 30 set (seconds), 65°C for 30
sec, and 72°C for 3 min; & cycles of incubation a1 84°C far 30 sec, 63°C for
30 sec, and 72°C for 2 min; and 1& cycles of incubation at 24°C for 30 seq,
62°C for 30 seg, and 72°C for 3 min.

The PCR products were isclated by electrophoresis using a
2.0% agarose gel, and DNA was visualized by ethidium bromide staining.
An 888-bp fragment from the 5'-RACE reaction and a 1,110-bp fragment
from the 3'-RACE reaction were purified using the QIAGEN gel extraction kit
and resuspended In 10 pl distiled water. Six microliters of sach fragment
was ligated into pCR2.1-TA cloning vector (Invilrogen), and the ligation
mixture was used 1o transfect TOPI10F ultracompetent E, colf cels
(invitrogen). Transfected cells were plated onto LB plates supplemented
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with 50 pg/ml ampicillin, 40 mg/ml X-gal, and 100 mM IPTG. Colonies were
isclated and grown avernight at 37°C in 4 ml of LB-broth supilemented with
50 pgfml ampicillin.  Plasmids were isolatad using the QIAGEN miniprep
spin kit (QIAGEN), resuspended in 30 pl distified water, and sequenced
using an ABI cycle sequencer {AB| Prism, PE Applied Biosysiemas).

To generate the fulllength clone, JNFIS5RAGES.1,
JNF154RACES 2, and pCR2.1 were ligated together. JNF155RACES.1 was
doubly digested with Xfal and Hindill, JNF154RACE3.2 was doubly
digested with Hindlll and EeeRl, The TA cloning vector (Invitragen) was
digested with Xhal and EeoRl. Each fragmsnt was purified using the
QIAGEN gel extraction kit and resuspended in water. Ons microlitet of
each digested fragment was ligated together in the same reaction using T4
DONA ligase. The ligation mixture was used fo transfect TOP10F E. colf
aliracompetent cells, plated onto LB platas containing 50 pg/ml ampiclllin,
40 mg/m! X-gal, and 100 mM IPTG. Colonies were isolated from the plaies,
and grown in LB broth contalning 50 pg/ml ampicillin cvenight at 37°C.
Plasmids containing full-length BSL1 were punfied using the QIAGEN
miniprep spin kit fQIAGEN), and seguenced (ABI cycle sequsencer, PE
Applied Biosystems). The plasmid carrying DNA encoding the full-length
BSL1 sequence (pTADV:BSL1) was deposiied with the American Type
Culivre Collection (ATCC, 10801 University Blvd., Manassas, VA 20110-
2203 UBA), under ATCC Designation No. PTA-1989, on June 6, 2000.
EXAMPLE 2: Characterization of BSL1

Seguence gnalysis of the BSL1 clones. The full-length BSL1

nuclectide and predicted amino acid sequence was defermined from a clone
isolated from TMF-alpha treated human microvascular endothelial cell cDNA
subtraction library (Figures 1A and 1B} and 2 clope isclated from a GM-
CSHIL-4 differentiated human monocyle eDNA library {Figures 1G). The
sequencing primers for the BSL1 clones are shown in Table 1.
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TABLE 1
" Primer Sequence
JNF 292 forward | CATTTACAAAGAGAGGETCGG
JNF 288 reverse AGGGTTATTTTAAGTACCGACC 24
JNF 283 forward GCGAAATGTATGTTAAAAGCACG 25

JNF 297 reverse GGCATGGATCCTCAGCCCTGGG 26

JNF 284 forward GAGACCCATGGGCTCTCCAGGG | 27

JNF 288 reverse GTTCAAGCACAACGAATGAGGC 28

| INF 285 forward TGGCTTTGCCACATGTCAAGGC 25

Both BSLY clones had identical coding sequsnces, howaver,
the clone obtained from the differentiated human monocyte cDNA library
5 contained a different sequence in the 3° untranslated region of the BSLA
gene {Figure 2B; see beld text). The nuclecfide and pradicted amino acid
sequences of BSL1 are shown in Figures 1A-1C,
EST clones encading BSL1 were identified from public
{GenBank) and private (Incyte Genomics) databases, and are shown in
10 Table 2.

TABLE 2
Clene (D i Data- Tissua Langth | Pesltion
i base b AbR)_{ (3-3797) |
AlF33919 ; GenBank | Ovary fumar 4289 401-829
I
AAZG2201 GenBank | Ovary tumar 430 401-830
| AA336316 GenBank | Ovary tumor 325 506-830
3166966H1T Incyte €047 T lymphas YCD3, CD28 Ab's 197 415-611 [
4415633H1 | Inoyie Peripheral Blood Monocytes, tanti-IL= | 253 842-734
10, LPS
AAJEZB1S GenBank | Placanta, fetal 55 0998-1052
6611286H1 Incyte Peripheral Blaod Monocytes, tanti-IL- | 254 10051208
10, LPS, SUB
5048659F6 Incyte Placenta, fetal aaz 1016-1347
3680360H1 Incyte Lung, awfasthma 240 12031442 :
|
Al202516 GanBank | Germ cell tumar, peel, SUB 253 1381-1689 |
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AE3TEIE4 | GenBank | Lung fibroblasl line, HSC172, Tatal 274 T41B-168%
4354914H1 Incyle Fat, auxiliary, awibreast adenaCA 288 1445-1788
ARDGTUTE | GenBark | Fibroblasts, sensscent 55 1528-1693
171033RE Incyle Baone Marmow 273 ATRE-2057
| R30906] GenBank | Placenta, neonatal 1882 | 1867-4198

[ R30861*

20

25

*Fullength sequence not known.

It is noted that the BSL1 coding seguence and precdicted
amino acld sequence have also bsen identified as B7-H1 and PD-L1 (H.
Dong et al. {1999) Natwe Med. 51365-2, GenPept Accession iMNo.
NP_054862; G.J. Freeman et al. (2000) J. Exp. Med. 192:1027-1034). In
addition, 2 murine homelog of E7-H1 has been identitied {H. Tamura et al.
{2001} Blood 97:1808-1816). Notably, the mouse and human B7-H1 factars
have heen described as costimulatery molscules (H. Dong ef al. (1889)
Nature Med. 51365-8; H. Tamura st al. (2001) Bfood 87:1808-1816),
whereas PD-L1 has been described as an inhibiter of T-cell proliferation
{(G.J). Freeman et al. (2000) J. Exp. Med. 192:1027-1034).

Chromosomal Mapping: BSL1 was previously mapped
utilizing radiation hybrid mapping {T. Ishida et al. (1998} CyfoGenel. Cell
Genel. 85:232-6), Analysis of NCBI's Genemap 89 using GenBank EST
AAJ99415 indicated that the BBL1 gene was linked to chromosome 8p24
with the order of AFM274xe1 - st5G46386 (BSL1) - AFM242xhéE.

BSL1 expression analysis: BSL1 expression patterns were
determined by northern blot analysls of several cell types, including resting
peripheral blond T.cells, petipheral blood T-cells stimulated with anti-
CD3/anti-CD28 antibodiss, peripheral blocd T-gells stimulated with phorbal
12 myristate 13 acetate (PMA), peripheral blood T-cells stimulated with
piytohemaglutinin (PHA), resting THP1 monosytes, THP1 stimulated with
lipopalysachaifde (LPS), resting peripheratl blood monocytes, resting
paripheral blood monocytes stimulated with PHA, resting peripheral blocd
monccyies stimulated with GM-CSF and IL-4, RAJI B cells, RAMOS B cells,

JP 2004-500863 A 2004.1.15
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resting human microvascular endoiheliat cells (HMVEC), HMVEC stimulated
with TNF-alpha, and serum starved H292 human lung epithelial cetls.

Cell culture conditions: Perigheral blood T-cells wers grown in
RPM} 1640 {Hyclone) with 10% human serum at 37°C and 5% COq for 48
hr.  Peripheral blood T-cells stimulated with anti-CD3 and anti-CD28
antibadies were grown in RPMI| 1840 with 10% human serum at 37°C and
&% COs for 24-72 hr in the presence of 1 pg/ml anti-CD3 monoclohal
antibodies (P.8. Linsley et al. (1993) Ann. Rev. Immunol. 11:191-212} and 1
pa‘ml anti-CD28 manecclenal antibodies (Linsley ef al., supra), Peripheral
blood T-cells stimulated with PMA and ionomycin were grown in RPMI 1640
(Hyclone) with 10% human serum at 37°C and 5% CO: for 48 hr in the
presence of 30 ng/ml PMA with 1 pM ionomyein.  Peripheral blood T-cells
stimulated with PHA were grown in RPMI 1640 (Hyclana} with 10% human
serum at 37°C and 5% COz for 48 hrin the presence of 3 pg/ml PHA. THP
cells obtained from an immortal human menocytic celt line were grown in
RPMI 1640 (Hyclone) with 10 % feial bovine serum at 37°C and 5% COg
with or without 100 ng/ml LPS for 2 hr. Peripheral blood monocytes were
grown in RPMI 1640 {Hyclone) with 25% fetal bavine serum in teflon plates
at 37°C and 5% CO; with or without 1 pg/ml PHA or 15 ng/ml GM-CSF with
75 ngfml IL-4 far 7 days. RAJI and RAMOS cells abtained from immortal
human 5 cell lines were grown in RPMI 184G (Hyclone) with 10% fetal
bavine serum at 37°C and §% CO2. HMVEC were grown in DMEM with
10% fetal bovine serum at 37°C and 5% €O with or without 10 ng/ml TNF-
alpha for 1-24 hr. H292 cells obtained frerm an immortal human lung
apithelial ¢l line were grown in RPM1 1640 {Ejyclone) with 10% fetal
bovine serum at 37°C and 5% COg, and then grown In serurn free medium
for 16 hr prior to harvast, )

Northern blot analysis: For northern biot analysts, 0.5 pg of
total poly{A}" RNA obtained from each cell type was separated cn a 1.2%
agarese gel containing 3% formaldehyde, and transferred to a Hybond-N+
nylon membrane (Amersham) overnight using 20 X SSC as transfer buffer.

JP 2004-500863 A 2004.1.15
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The membrane was then auto-crosslinked, washed with 4 X 88PE, and
allowed to airdry. The membrane was then prehybridized at 65°C in
ExpressHyb solutisn {CLONTEGH) for 1 hr, and then hybridized with a
[PPICTP-radiolabeled (NEN, Boston, MA) rendom primed BSL1 cDNA
probe. The probe was obtained from a 686 bp BSLA Hind|li/Pstl fragment
(Figure #A}, which was purified using the NucTrap purification column
(Stratagene), and radiclabeled to have a specific activity of 2.0 x 10°
cpmiml.  Following hybridization, the membrane was washed in 2.0 X 55C
with 0.05% SDS at 65 C, and exposed to fim for 72 kr at -70 C.

A 3.8 kb BSL1 mRNA transcript was detected in several cell
types. [n particular, high levels of BEL1 mRNA were detected in pefipheral
blood monacytes stimulated with PHA, and in HMVEC stimulated with TNF-
alpha (Figure 7D). Moderate levels of BSLT mRNA were delected in
peripheral blood T-calls following stimulation with anti-CD3 and anti-CD28
manoclonal antibadies for 72 hr (Figure 7D). Moderate levels of BSEA
mRNA wars also observed in THP1 cells stimulated with LPS {Figurs 7D).
However, BSL1 mRMNA was nof detected in resting THP1 cells, resting BJAS
cells, LPS-activated BJAB cells, resting peripheral blood T-cells, PBT-
activated peripheral blood T-cells, or GM-CSF/IL-4-activated peripheral
blond monocytes (Figure 7D). In addition, BELT mRNA was not detected in
resting RAJI cells, resting RAMOS cells, or serum starved H292 cells
{Figure 7D). ,

BSL1-lg fusion construct: The DNA fragment comresponding
o the BSL1 predicted extracellular domain (ECD; amino acids 23-280) was
amplified by PCR ulilizing full-lengik BSL1-pCR2.1 as a template, and
oligonucleotide primers that hybridize to the 5 and 3 ends of the BSL1
ECD: JNF 184 forward arimer 5 TCAGGTACTAGTGTT
CCCAAGGACCTATATGTGG-3') (SEQ D NOC:30); and JNF 185 reverse
primer  {E-GATTCOAGATCTCCTCGAGTCCTTTCATTTGRAGGATGTGC
C-3 (SEQ ID NO:31). PCR was performed using ~100 ng template DNA,
0.4 pM of each primer, 200 pM dNTP, 1X Advantage 2 PGR buffer, and 1 X
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Advantage 2 Polymerase (CLONTECH) in a fotal volume of 50 pl. The PCR
mixture was incubated at 94°C for 30 sec, 62°C for 30 sec, and 72°C for 1
min, and this was repeated for 30 cycles, The PCR producis were
separaigd by gel electropharesis on & 1.2% agarose gel, and the DNA was
visualized by ethidium bromide staining. A 680-bp fragment carresponding
to the BSL1 ECD was purified from the agarose gel using the QIAGEN gel
extraction kit (QIAGEN), and the rasuspended in 32 pi distilled water.

The B5L1 ECD fragment was then digested using Spel and
Bgill restriction endonucleases and directionally cloned inta Spel/Bamil-
digestad PD1¢ vectar using 5 Uil T4 DNA ligase (GibcoBRL). The ligation
mixture was used to transfect DHE alpha competent £ cofi cels
(GlbcoBRL), and transfected cells were plated onto Lauria-Bertani (LB}
plates containing 50 ug/mt ampicilin, Plates were incubated overnight at
37°C, and colonjes were isclated and grown ovemight at 37°C in LB broth
containing 50 pg/ml ampicillin.  Plasmids were isolated using the QIAGEN
miniprep spin kit, resuspended in 50 pl distiled water, and sequenced using
ABIl cycle sequencer (PE Biosystems, Faster City, CA). Primer sequences
were  as  follows: sense  JNF 184  (§-TCAGGTACTAG
TGTTCCCAAGGACCATATGTGG-37 (SEQ ID NO:32) and anti-sense JNF
185 {5-GATTCGAGATCTCCTCGAGTCTTTCATTGGEGATGTGEC-3Y)
(SEQ 1D NO:33),

The plasmid carrying DNA encoding BSLT-Ig {pD13:BSL1ig)
was depuosited with the American Type Culture Collection (ATCG, 10801
University Blvd,, Manassas, VA  20110-2208 USA), under ATCC
Designation No. PTA-1882, on June 6, 2000. The nuclectide and predicted
aming acld sesuence of BSL1-lg is shown in Figuras 2A and 2B,

B3L1 monoclonal antibodies: The BSL1-1g fusion praotein was
purified by affinity purification as described for BEL3-1g, below. The purified
fusion protein was then used to immunize mice using the protocel described
for BSL3-lg. Fellowing this, hybrdoma cell lines were constructed and
BSLt monoclonal antibodies (MAbs) were isolated as described for BSLS,

JP 2004-500863 A 2004.1.15
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below. 11 addition, BSL1 MAbs were screened for specificity by whole cell
ELISA. For whole cetf ELISA, COS celis were transiently transfected with
full tength BSL1 (L1588-3). Cells were lifted with versene an day 4 following
transfection. Cells were washed twice in PBS and resuspendad it PB3 with
10% FBS at a concentration of 5.0 x 10° cells/ml. Then, §0 pl of cells were
added to each well of a Falcon 3911 9G-well plate and incubaled on ica far
30 min. Mext, 50 wl supernatant from the putative BSLY hybn‘domaé was
added per well and incubated on ice 30 min. Cells were washed twice in
PBS. Cells were then resuspended in goat anti-mouse HRP-conjugated
secondary antibodies {Amersham Cat. # NAS31() dill;lted 1:1000 in PBS.
Cells were incubated on ige for 30 min, washed twice in FBS, and
resuspended in 125 pl FBS. Following this, cells ware transferred to a fresh
plate. Cells were washed in PBS and resuspended in 25 ul PBS. Next, 125
W Peroxidase salution B (KPL, Gaithersburg, MD; Cat, #50-85-00) with TMB
peroxidase substrate (KPL Cat. # 50-76-01) was added. Color was allowed
to develop. Cells were pelleted, and 100 pl supernatant was transfatred to
an lmmulon 2 plate. The signal was quenchad with 108 pl 1 N sulfuric acid,
and the plates were read at OD4se/ G430,
EXAWPLE 3: Identification of BSL2

Database searches: BSLZ was identified by BLAST and
FASTA analysis of the Incyte Genomics sequence databases (lncyte

Genomics) utilizing the B7-1 or B7-2 amino acid sequences as query
sequences. For BLAST analysis, the BLOSSUM-62 scoring matrix was
used (8. Henikoff et al. (1992) Proc. Nall Acad. Sci. USA 89:10315-10918),
and the remaining parameters were set 1o the default designations. For
FASTA analysis, all the parameters were set {o the default designations
(W.R. Pearsor et al. {1988) Froc. Nail, Acad. Sci. USA 85:2444-2448). The
sequerice database searches identified two Incyle Genomics ‘templates™
252899.6 and the potential splice variant 252839.8 {Incyte Genomics
templates are consensus EST sequences thal are considered to reprasent

JP 2004-500863 A 2004.1.15
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Incyte Genomics

template 252869.8 was used to identify Incyte Genomics clone 4516811,
Incyte Genomics clone 4616811 belongs la Incyle Genomics Library 1D No.
5 BRAYDITO1, which was originally constructed using poly(AY RNA from

diseased hypothalamus tissue.

Incyte Genomics clone 4616311 was

obtained from incyte Genomics and used for sequence analysis (ABI cycle

sequencer, PE Biosystems) with the primers shown in Table 3.

TABLE 3

Clons Pricnior Sequence SEQ D NO: |

§GTEa1T 1250423 | GOGTGCACAGCTTTIGCTGA |34 |
4616811 382,415 GCTGTGCACCAGCTGTTT 35
4616811 292.439 GCTATGAAAGGTCCAGAG 36
4816811 392,499 GAATCTGGTGGTGTCCAA 37
4616811 3921716 CTCTETCACCATCACAGS 38
4616811 392.852 CTCTGTCACCATCACACC 39
4616811 392,523 GAAATCCCGGATGCTCAC 40
4616811 302.766A ACCACACGTGTTCCAGCA 41

4516811 392.766R TGCTGGAACACGTGTGET |42 1
4816811 362.383 GGCCCTCAGCAAAGCTGT 43
4616811 3921448 AGCTGTAGGTGCCATTCG 44
4616811 352,852 AGGGACCTGGACCTCCAC ;45
4616871 392.1528 TGOGCGGGAATCTCATAGG |46
46168114 392.1215 AGCAGGCAGGATGACTTA 47
4616811 392.1242 AACAGACCACCCAC%\ACC 48
64875186 314,570 GCAAATGGCACCTACAGC 49
6487518 314.624 TCTGGGGETGTGATGGTGA 50
I 6487516 314.450 ATGAAAGGTCCAGAGGGC |51
64875186 314.584 ACCCATAATTCTTACGCA 52
B487518 314.824 CACAGCTCTGTTTGATCT 53

JP 2004-500863
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Notably, the predicted aminc acid seguence of Incyte
Genomics clone 4616811 contained 2 sets of VIC (varablelconstant
damain) folds, whereas typical B7-related amino acid sequences contain
only 1 set of VIC folds. Seqweb Gap (Genetics Computer Group) analysis
indicated that the BSL2-4616811 sequence sharad less than 50% sequence
idertity with B7-1, BY-2, BSL1/B7-H1 nuclentide sequences, whie the
B5L2-46166811 amino acid sequence shared less than 38% seguence
identity with the B7-1, B7-2, and BSL{/B7-H1 aming acid seguences. A
sequence simifar to BSL2-4616811 has been identified as an amyloid
precursar protease in Internationat Patent Application No. WQ 0068266 to
G.W. Becker et al.

The nucleotide and predicted amino acld sequences of Incyte
Genomics clane 4616811 (BSL2-4616811) are shown In Figures 3A and 3B.
The plasmid carrying DNA encoding BSL2-4618811 (pINCY;BSL2-4618811)
was deposited with the Ametican Type Culture Collection (ATCG, 10801
University Blvd., Manassas, VA  20110-2209 USA)}, under ATCC
Designation Ne. PTA-1883, on June 6, 2000. :

Full-length cloning;  To verify the seguence of [ncyle
Genomics clone 4616811, PCR primers were designed to amplify the
nuclectide sequence from the predicted transiation start codon fo the
predicted transiation stop codon of the clone: forward primer BSL2-7 (5-
ATGCTGCGTCGGCG-3) (SEQ ID NO:55) reverse primer BSLZ-8 (5-
TCAGGCTATTTCTTGTCCATCATC-3") (SEQ tD NO:5E).

A HMVEC library was constructed ufiizing the SMART™
RACE cDNA Amplification Kit (CLONTECH) according to manufacturer's
instructions, using poly{A)” RMA obtained from human micravascular
endothelizl calls treafed with TNF-alpha for 1 hr as the RACE reaction
template. The PCR mixture includad 1 ul PCR-ready HMVEC library, & pl
PCR buffer (GibcoBRL), 1.5 pl 50 mM MgCl, 1 pl 10 mM dNTPs

JP 2004-500863 A 2004.1.15
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(Boehringsr  Mannheim Biochemicals/Roche Molecular  Biochemicals,
Indianapolis, N}, 25 pMol BSL2-7 primer, 25 pMol BSL2-8 primer, and 1 ul
CLONTECH Advantage Enzyme mix in a total volume of 50 ul. PCR was
performed in a PE Biosysterns Thermal Gycler model B8700. The PCR
mixture was incubated at 94°C for 1 min, followed by 35 eycles of incubation
at 84°C for 30 sec, 60°C for 30 sec, and 72°C for 45 sec, followed by
incubation at 72°C for 10 min.

Cne microliter of e POR mixturs was ligated direcily Into
pCR2.1 {Invitrogen} according to the manufacturer's directions. Gne half of
the ligatlon mixture was used to transfect Max-Efficiency DHS alpha F caofi
cells (GibcoBRL) in accordance with the manufacturer's  directions.
Transfected cells were plated onto LB agar plates with 100 ug/ml ampicillin
and 20 pg/ml X-gal and incubated at 37°C overnight. White colonies wers
isclated ard grown ovemight at 37°C in 5 ml LB broth containing 100 pg/m!
ampicillin.

Plasmid DMNA was isolated from the bactsrial cullure using
Spin Miniprep kit (QIAGEN) according to the manufacturers directions,
DNA was digested with EcoR) to release the cloned insert, and the digestion
mixture was analyzed by elecfrophoresis on a 1% agarose gel. Ingert
fragments larger than 700 bp were sequanced using the vector-speciic M13
(F-GTTTTOCCABTCACGAC-3) (SEQ ID NQ:57) and M13 reverse {5'-
CAGGAAACAGCTATGAG-3") (SEQ 1D NO:58) sequencing primers (ABI
cycle sequencer, PE Applied Biosystems).

Sequence analysis indicated that two splice variants of BSL2
had been cloned: BSL2-1.165-21 and BSLE-L165-‘§5IJ. The BSL2L165-21
and G51.2-L165-350 splice variants encoded amine acid sequences that
sach contained one WG fold and were ~95% idenlical to one another,
Seqweb Gap analysis (Genetics Computer Broup} also indicated that the
BSL2-1165-21 and BSL2-L1565-35h nuclectide sequences shared less than
S0% sequence identity with B7-1, B7-2, and BSL1/87-H1 nuclectide
sequences, while the BSL2-1165-21 and BSLZ-L165-35b amino acid
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sequences shared less than 35% sequence identity with the B7-1, B7-2,
and BSEL1/B7-H1 amino acid sequences.

Sequence analysis further indicated that the amince acid and
nucleotide sequences of BEL2-L165-21 shared less than 99% sequence
identity with the PRO352 amino acid and nucleolide sequences,
respectively, reported in Infernationa!l Patent Application No. WQ $8/48281
to K.P. Baker et al. The amine acld and nuclectide sequences of BSL2-
L165-35b shared less than 99.5% .sequence identity with ihe PRO352
amina acid and nuclentida seguances, respectively.

Amino acld ssguence alignments using GCG Gap program
(GCG, Madison, WI) indicated that the longest stretch of identical amina
acid residues shared by BSL2-L165-21 and PRO352 was 88 contiguous
amino acids [n length. The longest stretch of identical amino acid residues
shared by BSL2-L165-35b and PRO352 was 168 contiguous aming acids in
length. The longest stretch of identical amino acids shared by BSt2-
4616871 and PRO352 was 206 contiguous aimino acids in length.

Nucleptide sequence alignments indicated that the longest
stretch of identical bases shared by BSL2-L165-21 and PRO352 was 254
contiguous nucleolides in length. The longest siretch of identical bases
shared by BSL2-L165-35b and PRO352 was 306 contigusus nucleolides in
langth. The longest stretch of identical bases shared by BSL2-4616811 and
PRO352 was 302 sontiguous nucleotides in Iength. Notably, BSL2- 165
35h has aJso been identified as B7-H3, a co-stimulatory molacule for T-cell
activation (A.l. Chapaval et al. {2001) Nature immunclogy 2:269-274).

The nucleotide and predicted amino acid sequences of the
BSL2-L165-21 spice variant are shown in Figures 3C and 3D, while the
nucleotide and predicted amino acid sequences of BSL2-L185-35b are
shown in Figures 3E and 3F. The plasmid carrying DNA encoding BSL2-
L165-21 (pCR2.1:BSL2-L165-21) was deposited with the American Type
Culiure Collection (ATCC, 10801 University Bivd., Manassas, YA 20710-
2209 USA), under ATGC Deslignation No. PTA-1887, on June 6, 2000, In
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addition, the plasmid carying DMA  sncoding  BSL2-L168-35b
(pCR2.1:BS8L2-1 185-35b) was deposited with the American Type Culture
Collection (ATCG, 10831 University Blvd., Manassas, VA 20110-2209 USA),
under ATGC Designation No, PTA-1988, on June 6, 2000,
EXAMPLE 4: Characterizafion of BSL2
BSL2 expression anelysis: BSL2 expression pattems wers

determined by northem blot analysis of various fissue and call types, using
the BSL2-4516811-derived probe shown in Figure 6B, and the procedurs
described for BSL1 {see above), A 3.6 kb BSL2 mRNA transcript was
detected in several cell types. In particular, high levels of BEL2 mRMA were
detected in all HMVEG stimulaied with TNF-alpha. Moderate levals of BSL2
mRNA wera detected in resting THP1 cells, and THP1 cells aclivated with
LPS (Figure 7D}. In conlrast, low levels of BSL2 mRNA wete detected ih
peripheral blood monocytes stimulated with PHA or GM-CSF/IL-4, and
BSL2 mRNA was not defected in resting or stimulated peripheral blood T-
cells, or in resting RAJI cells, resting RAMOS cells, or serum starved H292
cells (Figure 7D).

PCR assay to determine relative abundance of BSL2-4616811
and BSLZ-1165-30b: To determine whether BEL2-4616811 ar BSL2-1L165-

36b was predominant species of BSL2, and whether predominance -

correspanded with cell type and/or stimulus {ype, the following experimental
approach was used. Analysis of the genomic sequence of BSLZ indicated
that the sequence indludes several exons separated by infrons. It was
presumed that a primary iranscripl was produced fram this seguence, and
the primary transcript was spliced to yield BSL2-4816811 maiure RNA.
Analysis of BSL2-4616811 sequence showed that it coded for the following:
a 5 UTR, an initiating ATG, a signal peptide sequence, a variable Ig fold
{v1), an Ig constant fold {c1), an g V fold (v2}, an Ig € fold (c2}, a short
hinge a putative transmembrane domain, a shoit cytoplasmis tall, a stop
coden, and & 3' UTR.
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The BSL2-4616811 coding sequence appearad unigue in the
human genome, as the v1 and ¢! (vicl) sequence was about 85% dentical
to the v2 and ¢2 {vZcZ) sequence at the amino acid level. Importantly, ali of
the sfrusturally important residuss were conserved in the vicl and v2c2
amino acid sequences, and most of the changes from v1el fo v262 wara
canservative changes. Comparison of the BSL2-L165-21 and B5L2-L165-
35b sequences (which contained only single V and C folds) te the BSL2-
4616811 sequence indicated that in each case, a splicing event occurred
which resulted in a shift frem v1 to the exacily homologous place n v2.
However, BSL2-L165-21 shifted from vt fo v al a differeni place than
BSL2-L165-35b.

Despite the 96% identity between vicl and v2c2 at the
nuclectide level, sequence comparison between the two regions using GCG
Gap revealed one short region of relatively love hamalagy. A forward primer
designated BSL2-8 was designed to take advantags of this short region of
low homology., BSL2-8 was designed to bind specificaily to v1 (Fighre 8E
demonstrates the specificity of the BSL2-G primer). A reverse primer, BSL2-
11 was designed to hybridize to the hinge saquence.

Notably, the BSL2-4616811 transcript contained both the
BSL2-¢ v1-hinding sits in v1 and the homologous site in v2, The BSL2-
1185-35h transcript contained cnly the BSL2-§ v binding site. The BSL2-
L165-21 transcript contained only the v2 site. Accordingly, FCR performed
with primers BSL2-@ and BSL2-11 was expected fo produce: 1) a PGR
product of approxiﬁately 1150 bp, representing BSL2-4616811; or 2) a PCR
product of about 550 bp, representing BSL2-1.166-36b.

PCR was initially conducled with BSL2-4616811 plasmid to
confirm the specificity of the BSL2-9 primer. PCR was performed using 2 pl
10 ng/pl BSi.2-4616811 plasmid DNA, & pl PCR buffer (GibcoBRL), 1.5 wl of
25 mM MgGlz (GibcoRRL), 1 ul of 16 mM dNTPs {GibcoBRL), 2.5 yl of 10
pholiul BSL2-G primer {(§' TGGTGCACAGCTTTGCT 8) (SEQ ID NO:59),
2.5 ul of 10 pMolipl BSL2-11 primer (5" TCTGGGGGGAATGTCAT 37} (8EQ
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13 NC:E0), 0.6 ul of BUM GibeoBRL platinum Tag DNA pelymerase (Cat. #
10966-016), and 35 ! dH0. PCR was performed on 8 PE Biosystems
9700 using the following cycling condfiions: 94°C for 30 sec; followed by 35
cycles of 84°C for 30 sec, €1°C for 30 sec, 72°C for 80 sec; followed by
72°C for 10 min. Following this, 40 ul of the PCR reaction was run on a
1.2% agarose ge! next to Lambda BsfEll DNA [adder (New England Biclabs
Baverly, MA; Cat, # 301-48), The 1150 bp band was predominant,
indicating that the BSL2-9 PCR primer was specific for tﬁe B3 2-4616811
sequence (Figure 8E).

Raji, Ramos, PM-LCL, PL-LCL, and CE-LCL 8ike cell lines;
HL-60 and Thp1 manocytic fike cell lines; and CEM and Hut7g T-like cell
lines were grown in RPMI 1640 with 10% FBS and 1% GibcoBRL
penicillin/streptomycin te a concenfration of § X 10° calls/m!. The cultures
were split and one-half of the B-like and T-like cell cultures were stimulated
with 30 ng/fm! PMA and 1 pM tonomyein for 24 r. Monccytic cell lines were
stimulatad with 1 pg/ml LPS for 24 hr. Early passage HUVEC were.grown
to 80% confluence, and one-half of the culture was stimulated with 10 ng/ml
TNFiz, and harvested at 6 or 24 hr, Unstimulated HUVEC were harvested at
24 hr,

Peripheral blood T-cells from two donors were purified as
described, above. Cells were added (1 x 19° cells/mt) to RPMI 1640 with
10% human serum and 1% GibcoBRL penicillin/streptomiycin.  Cells were
then incubated at 37°C and 5% CO; for 72 hr. T75 flasks were coated with
1 ug/ml CD3 Mab G18.4 {described herein) in PBS for 4 hr at 37°C. The
flask was washed twice with PBS, and cells were added (1 x 10% cellsfml} in
RPMI 1840 with  10% humsn  serum ' and 1% GibeeBRL
penicillin/streptomycin. CD2Z8 MAb 9.3 (previously described) was added to

- a final conceniration of 1 pg/ml. Cells were graown at 37°C and 5% COQ; for

72 hr. Cells were added (1 x 10° cells/ml) to RPMI 1840 with 10% human
serum and 1% GibooBRL penicilin/streptomyein.  PMA wag added 1o 30
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ng/m! and ionomyein was added to 1 M and incubated at 37°C and 5%
C0Q2 for 48 hr. Proliferation of stimulated T-cells was confirmed visually, Al
cell types were pelleted and frozen on dry ice and stored at - 70°C until use,

Total RNA was prepared using the invitrogen {Carisbad, CA)
SNAP fotal RNA isolation kit (Cat # K1850-01)} according to the
manufacturer's instructions. First sirand cOMNA was produced using the
ObeoBRL Supersoript First-Sirand Synthesis Systern for RT-PCR (Cat. #
11904-018) according to the manufacturer's instructions for olige dT
priming. PCR was performed using 2 p! first strand cDNA, 5 0 PGR buffer
{GibcaBRL), 1.5 pl of 25 mM MgCle (GibcoBRL), 1 pl of 10 mM dNTPs
[GibcoBRL), 25 u  of 10  pMoliyd BSL2-8  primer (5
TCGTGCACAGCTTTGCT 37) (SEQ. IR NQ:61), 2.5 pl of 10 pMol/w BSL2-
11 primer (5' TCTGGGGEGEGAATGTCAT 37 (SEQ ID NO:B2), 0.5 pl of S/
GibcoBRL platinum Tagq DNA polymerase (Cat. # 10866-018), and 35 ul
dH:0. PCR was performed on a PE Biosystems 9700 using the following
cyeling conditions:  94°C for 30 sec; followed by 35 cycles of 94°C for 30
se, B1°C for 30 sec, 72°C for 60 sec; followed by 72°C for 10 min.
Following this, 40 ul of the PCR reaclion was run on a 1.2% agarose gel.

PCR analysis indicated that certain cel types contained
predominantly the BSL2-46716811 transcripi, with or without sfimulation.
Unstimulated and stimulated PL-LCL cells showed higher levels of the
BSL2-4616811 transcript than the than the BSL2-L165-35b trapscript
{Figure 8A). Both unstimulated and stimulzled HUVEC cells showed higher
levels of the BSL2-4616811 franscript than the BSL2-L165-350 franscripi
{Figure 88).

In contrast, other celt types contained predominantly the
BSL2-L165-35b transeript, with or without stimutation. Stimulated Raji cells,
and unstimulated and stimulated Ramas cells showed higher levels of the
B3LZ-L165-35b transcript than the BSLZ-4616811 transcript (Figure BA).

JP 2004-500863 A 2004.1.15



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

(205)

WO 01/44413 POTIUSOLAB2ZSY

15

20

23

30

108
Unstimulated and stimulated HLG0 cells showed higher lavels of the BSL2-
L.165-35b Iranscript than the BSLZ-4616811 transcript {Figure 8B).

In addition, certain cell types showed an increase n BSL2-
4616811 transcript levels upon activation.  Unstimulated PM-LCL cells
showed higher levels of the BSL2-4G16811 transcript, which increased
relafive to the BSL2-L165-35h transcript upon sfimulation (Figure BA).
Similarly, unstimulated CE-LCL cells showed higher levels of the BSLZ-
4816811 franscript, which increased relaiive to the BSL2-L165-35b
transcript upon stimulation (Figure 8B). Unstimulated Thp1 cefls showed
equivalent levels of the BSL2-4616811 and the BSL2-L165-35b franscripi,
however, levels of the BSL2-4616811 franscript increased upon stimulation
{Figure 8B). Lnstimufated peripheral blood T cells fram doror 079 showed
predominantly BSL-L165-35b but shifted to predorninantly BSL2-4616811
upon stimulation. Peripheral blood T cells from donor 124 showed a less
dramatic shift from BSL2-L165-35b to BSL24816811 upon stimulafion
{Figure 8C). Unstimuiated CEM cells showed higher levels of the BSL2-
L165-35D transcript, but levels of the BSL2-4616811 franscript increased
upon activation (Figure 8D).

COther cell types showed an incrsase in BSL2-L165-35b lavels
upon activation. Unstimulated HUT78 celis showed higher levels of the
BS1 24616811 ftranscript, but levels of the BSL2.L165-35bh transcript
increased upon activation (Figure 80). These results, coupled with the
conservation of the amino acd sequences ™ all four ig falds, i'he
conservation of structurally important amino acid residues in afl four Ig folds,
and the conservative nature of the amino acid differences betwean vigt
and v2e2, support a function for BSL2-4616811 (Bé.L2vcvc) which s distinct
from BSL2-1166-35b and BSL2-L165-21 (BSL2vc),

To rule out the presence of PCR artifacts, the PCR product
fram HUVEC activated with TNFe for 24 hr was cloned using the Invitrogen
Original TA Cloning Kit (Cat. # K2000-01) according to the manufacturer's
dirzctions. The construct was used to transfect bacterial c2lls, and 25 white
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colonies were isolated and grown in LB with 100 pg/ml ampicilin.  DINA
preps were made and seguencing was performed. Of the 25 cionas, 10
clones did not contain insert, 3 clones did not produce readable sequence, 3
clones eonfained BSL2-related sequences with extensive deletions, and the
remaining 9 clones praduced sequence consistent with BSL2-4616811.

it was noted that no PCR product corresponding to BSL2-
4818811 or BSL2-L1685-35b was observed in unstimulated Raji cells. To
confirm this result, PCR was repeated for unstimulated and unstimulated
Raji cells as previcusly described. Again, no PCR product was detected for
tha unstimulated Raji cells. Following this, PCR was petformed using
G3PDH primers with femplate isolated from unstimulated and slimulated
Raji cells. Cycling conditions were identical to those described above,
except the annegling temperature was £5°C, and the extension time was 45
sec.  Relatively equal amounts of G3PBH product was detectsd for both
unstimulated and stimulated Raji cells. This provided further support for the
chservation that unstimulated Raji cells do not contain detectable BSL2
franscript.

BSL2-4616811-1g fusion construgt To construct the BEL2-
4616811-lg plasmid, the BSL2-1616811 extracellular domain was PCR
amplified fram first strand cDNA (GibcoBRL Cat. # 11804-018). cDNA was
prapared from RNA purified from THP1 cells stimulated with 100 ng/iml LPS
for 2 hr. RMA was purified using Invitrogen FastTrack 2.0 {Cat. # K1593-
02). The PCR reaclion included 1 ul ¢cDNA; 5 pi GibcoBRL 10 X PCR
buffer; 1.5 ul 25 mM MgCla; 1 11 10 mi dNTPs (Boghringer-Mannhetm); 2.5
wl BSL2-L185-21-Ig-1 primer {10 pM/ul); 2.5 pl BSL2-L165-21-1g-2 primer
(10 ph/ul); 1 Wl CLONTECH Advantage polymerase (Cat. # &417-1); and
355 pl miliQ HQ. The primere contained the following sequence: BSL2-
L185-21-Ig-1: B gg ggt acc ATG CTG CGT CGG CG 3" (SEQ 1D NO:63);
B8L2-L166-21-1g-2: 5 cg gaa tic TGG GGG GAA TGT UAT AG 3 (SEQ 1D
NO:64). PCR samples were incubated af 94°C for 1 min, followed by 35
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cycles of incubation at 84°C for 30 sec, 58°C for 30 sec, and 72°C for 45
seg, followed by incubation at 72°C for 10 min.

Fallowing this, 30 pl of the PCR reacfion was run on & 1.2%
agarose 0.5 X TBE gel. A band of appraximately 1100 bp was excised and
purified using QIAGEN Gel Exiraction Kit (Cat. # 28704). One microliter of
the purified PCR product {L254) was ligated info pCR2.1 using the TA
cloning kit (Invitroger;, Cat. # K20560-01), Five micraliters of the ligaticn
mixture was fransfected into MAX Efficiancy DHS-alpha competent bacteria
(GibcoBRL; Cat. # 18258-012), and fransfected cells were plated onto LB
plates containing 100 pg/ml ampicillin and 800 pg X-Gal. White colenies
were inocufatsd intc % ml LB broth containing 100 pg/mt ampicitin, and
grown at 37°C {for 18 hr. Plasmid DNA was purified with QIAGEN spin
miniprep kit {Cat. # 2710€). Plasmid DNA was digested with Kpat and
EeoRi. Plasmids contalning inserts of abaut 1300 bp were sequenced using
Applied Biosystems automated DNA sequencers (ABI 3700 capiltary érray
sequencers). L254-7 was determined to contain wild-type BSL2-4616811
senuence,

The Fc portion of human 1gG1 was PGR amplified using 0.001
w BSL1-lg, described previously; 5 pi GibcoDRL PCR buiffer, 1.5 gl 25 mM
MgCla; 1 pl 10 mM dNTPs (Boehvingar-Mannheim); 2.5 ul fg-1 primer (19
pM/ul) 2.6 pl BSL1Ig-2 primer (10 pM/ul); 1 Wl CLONTECH Advantage
polymsrase; 36 pl dHLO. The primers contained the following sequence:
IgG-1: 5'g gaa He GAG CCC AAA TCT TGT GAC AA 3' (SEQ D NOB5);
BSL1Ig-2 gc g fct aga TCA TTT ACC GGG AGA CAG G (BEQ ID NO:66).
BGR samples were incubated at 94°C for 1 min; followed by 25 cycles of
incubation at 94°C for 30 sec, 58°C for 30 sec, and 72°C for 30 sec;
followed by incubation at 72°C for 10 min. ) :

Faollowing this, 30 pl of the PCR reaction was run on a 1.2%
agarose 1.5 X TBE gel. A band of about 700 bp was excised and purified
using QIAGEN Qiaguick gel extraction kii. - Two microliters of the purified
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fragment {L174) was ligated into pCR2.1 using the TA oloning kit
{Invitrogen).  Five microliters of the ligation mixture was transfected inlo
GibcoBRL MAX Efficiency DHS-alpha competent bacteria, and transfected
cells were plated onta LB plates containing 100 pg/m! ampgicilin and §00 pg
X-gad.  Plates were incuhated for 18 hr at 37°C.  Whits colonies ware
inoculated into & mi LB broth containing 100 pg/ml ampicillin and grown at
37°C for 18 hr. Plasmid DNA was prepared using QIAGEN Qiaprep spin
miniprep kit. Plasmid DNA was digested with £coRl and run on an agarose
gel. Plasmids confalning insers of abaut 900 by were sequenced. [174-3
was delermined to contain wild-type human 1gG1 Fec sequence.

L174-3 was digested with EcoRi/Xhal and separated on a
1.2% agarose 0.5 X TBE gel. A band of about 750 bp was excised and
purified using QIAGEN gel extraction kit. Ten microliters of the purified
franpment was run on an agarcse gel next to a standard to oblain an
estimate of the concenfration. Approximately 20 ng of the EcoRI/Xbal
fragment was figated (Ligation 200} inio 40 ng of FcoRlXbal digested
pCDNAZ. 1+ vector {Invitrogen) using GibcoBRL high concentration T4 ONA
ligase (5 Ufwl) diluted in GibcoBRL T4 DNA ligase buffer. Five microliters of
the ligation mixture was transfected into MAX Efficisncy DH5-slpha
competent bacteria (GikcoBRLY), and transfected cells were plated onto LB
plates containing 100 pg/ml ampicillin. Plates wera incubated at 37°C for 18
hr. Colonies were incculated into LB broth containing 100 pg/ml ampicillin.
Plasmid DNA was purifled ustng QIAGEN spin miniprep kit and sequenced.
The L200-1 sequence was defermined to be idenfical to the Li74-3
sequence,

The L284-7 BSL2-4146811 constuct was digesied with
KprliEcaRl, A band of about 1300 bp was axcised from a 1.2% agarose
0.5 X TBE gel and ligated into the L200-1 Fc construct digested with
Kpnl/EcaRl.  Five microliters of the ligation reaction was transfected into
MAX Efficiency DHE-alpha cells and plated onto LB plates containing 100
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ug/ml ampiciltin, Colonies were grawn, and plasmid DNA was purified as
above. Plasmid DNA was digested with Kpnl/Xbal and separated on an
agarose gel as ahove, Plasmids containing a band of about 2 kb were
sequenced as above. BEL2-4616811-Ig was determined fo contain the
wildtype BSL2-4616811 and wild-fype human IgG1 sequences. The
nuclestide and predicted amino acid sequence of BSL2-4616811-g is
shown in Figures 4A and 4B.

88L2 monocional antibodies: The BSL2-4616811-lg fusion
protein was purified by affinity purification as described for BSL3-lg, below.
The purified fusion profein was then used fo Immunize mice using the
protocol describad for BSL3-g, except that a fourth boost was used.
Following this, hybridoma cell lines were consiructed and BSL2 MADs were
lsolated as described far BSL3, below.
EXAMPLE 5: Identification of BSL3

Dalabsse searches: BSL3 was identified by BLAST and

FASTA analysis of the Incyte Genomics seguence databases (Incyte

Genomics) utilizing the B7-1 or B7-2 proteins as guery sequences, and the
parameters described for the BGLZ searches. The sequence database
searches identified ncyte Genomics 'gene’ 117327 (an Incyle Genomics
gene is an EST sequence that is grouped with similar seguences, and
considered to represent the product of a single genamle locus). The Incyte
Genomics gene 17327 has since been renamed as Incyte Genomics gene
890898, In a secondary screen, the BLAST and FASTA programs were
used to search the Incyte Genomics sequence databases (Incyle
Genomics) for sequences related to the mouse AF142780 gene {potential
orthclog of the 117327 gene), using the prev‘tgusly dascribed search
parameters. These searches ldentified Incyte Genomics gene 143522,

The 1435922 and 117327 genes were then used to identify
Incyte Genomics clones 3844031 and 3207811, respectively. The 3844031
clone belongs to Incyte Genomics Library 1D No. DENDTNTO1, which was
originally canstructed uliitzing poly({A)” RNA isolated from untreated dendritic
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cells from peripheral blood. The 3207811 clone belongs ta Incyte Genomics
Library [D MNo. PENCNOTO3, which was originally constructed ulilizing
poly(AY" RNA isolated from corpus cavernosum tissue. The 3844031 and
3207811 clones were obtained from Incyte Genomics, and sequencad (ABI
oycle sequencer, PE Biosystems) using the primers shown in Table 4.

TABLE 4
Clone Primer Sequence SEQID NO:
3844031 316.491 GAAGGCCTCTACCAGGTC a7
3844031 | 316.512 CTTTAGGCGCAGAACACT 68
3844031 316.203 AAGBGGTCAGCTAATGCTC [5:2]
5844031 316.379 C TCAGTTTGCACATCTGTA 70
3044034 316.1538 TATGCTATCAAGATTCCA 71
3844037 | 316.1830 | GTAAAGTGCAGTAGTGCT 72
3844021 316.1601 TATGAGCTCACAGACAGG 73
3207811 315.580 AGGTTCAGATAGCACTGT 74
3207811 315468 ACTTATCTGAAATTECTG 75
3207811 315.493 TTGATATGCTCATACGTT 78
3207811 315.1071 GAATTCTGTGGGETCCAGSG 77
13207811 |315.601 | CATGTTTAATGGTGGTTT 78
3207811 | 315.498 AAAGCTGTATTCTTCAAA 79

Full-lenath cloning of BSL3: To clone the 5' end of BSL3, the
SMART™ RACE (rapid amplification of cONA ends) cDNA Amplification kit
{CLONTECH) was used according to the manufacturar's directions. The 5
RACE library was constructed using 1.0 pg of poly(A)" RNA template

ohtained frem human microvascular endathelial cell treatad with TNF-alpha
far 1 br. The 5 RACE reaction mixture contained 2 pl RACE-ready cDNA, 1
X PCR buffer (GibcoBRL), 200 pM dNTP (Boehringer Mannhaim}), 1.5 mM
MgClz, 1 W CLONTECH Advantage enzyme mix, 1 X CLONTECH SMART
primer, and 26 pMol BSL3 ¥ specific primer (BSL3-2 5-

JP
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GAACACTGGTGACCTGGTAGAG-) (BEQ 1D MOS0} in a total volume of
50 pl. The § RACE reaction was performed in & GensAmp PCR System

9700 machine (PE Applied Biosystems) using an initial denaturation step of '

incubation at 84°C for1 min, followed by 36 cycles of incubation at 84°C for
30 sec, §2°C for 30 sec, 72°C for 30 sac, followed by incubation at 72°C for
10 min.

The PCR products ware analyzed by gel electrophoresis using
a 1.2% agarose gsl {GibcoBRL) with 0.5 X TBE and 10 pg/m! ethidium
bromide (Blo-Rad). An ~B75 bp fragment was excised from the gel and
purified using the QIAGEN Qiaquick Gel Extraction kit according to the
manufacturers directions. One microliter of the purified fragment was mixed
with 2 ul pCR2.1 pTADV cloning vectar (CLONTECH), 2 pl ligation cocktail
{GibcoBRLY, and 4 U T4 DNA ligase (GibeoBRL) in a tetal valume of 10 pl,
and the ligation mixiure wae Incubated at 14 C for 4 hr. Five microliters of
the ligation mixture was used to transfect Max-Efficiency DR5 alpha E. coff
cells (GibcoBRL) according to the manufacturers directions, and transfected
cells were plated onta LB plates containing 100 pg/ml ampiclllin and 30
pgfml X-gat. White calonies were picked and grown in § ml of LB broth
containing 100 pg/ml of ampicillin. DNA was purified from the bacterta using
the Qiaprep Spin Minforep Kit (QIAGEN). Plasmid DNA was digested with
EcoRt and analyzed by agarose gel electrophoresis. Plasmid isclates
containing an £coR) fragment of approximately 800 bp were retainsd for
sequencing (ABI cycle sequencer, PE Biosystems). The sequence was
analyzed by Seqwsb Gap (Genetics Computer Group).

The 5 RACE library was then used..as a template for PCR
amplification. " The PCR mixure contained 1 pg & RACE library template, 1
X PCR. buffer (GibcoBRL), 200 uM dNTP (Boehringer Mannheim}, 1.5 mM
MyCla, 1 pt CLONTEGH Advantage enzyme mix, 25 pMal forward primer
{BSL3-3: 5-COGGGGTACCATGATCTICCTCCTGCTAATGTTS-3Y) (SEQ
ID NOwB1), and 25 pMol reverse primer  (BSL3-4: g-
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GCGCTCTAGATCAGATAGCACTGTTCACTTCCC-3) {(BEQ D NG-22) in a
total volume of 50 wt. PCR was performed it a GensAmp PCR System
9700 (PE Applied Biosystems) machine using an initial denaturation step of
incuhation at 84°C for 1 min, followed by 30 cyclas of incubation at 84°C for
30 sec, 60°C for 30 sec, 72°C for 30 sec, and followed by incubation at
72°C for 10 min.

An ~800 bp BSL3 PCR product was obtafned. To clone the
BSL3 fragment, 1 pl of the PCR product was mixed with 2 ul pCRZ.1 cloning
vector (Invitrogen), 2 ul ligation buffer (GibcoBRL), 4 U T4 DNA ligase
(GibcoBRL), and 4yl HaO. The ligation mixture was incubated at 14°C for 4
nr, and 5 p! microliters of the mixture was used to transfect Max-Efficiency
DHS alpha £. ¢olf cells (GibcoBRL). Transfected cells were plated onto LE
agar plates containing 100 pg/ml ampicillin and 30 pg/ml X-gal, and 18 white
colonies were isolated and grown in 5 ml of LB broth containing 100 ug/ml
of ampicillin. DNA was purified from the bacterial culiure using the Qiaprep
Spin Miniprep Kit (QUAGEN) according to the manufacturer’s directions.
Plasmid DMA was digested with EcoRl and analyzed by agarose gel
electrophoresis, Sixteen plasmid isclates contained EcoRl fragment of
~800 bp, and were retained for sequencing (ABl cycle sequencer, FPE
Biosystems) using the vector-specific M13 and M3 reverse primers (see
above}.

Segweb Gap (Genetics Computer Group) analysis indicated
the optimal alignment of the seguences of the BSL3 Incyle Genomics
clones and the BSL3 5 RACE product.  Seqweb Gap analysis (Genetics
Computer Group) also indicated that the BSL3 nucieotide sequence shared
less than 55% sequence identity with B7-1, B7-2, or BS[1/87-H1 nudleotide
seguences, while the BSL3 amino acid sequence shared less than 45%
sequence identity with the B7-1, B7T-2, and BSL1/B7-H1 amino acd
sefuences.

in addition, the BSL3 C-terminal amino acid sequence shared
lasa than 95% identity fo the amino acid sequence encoded by GenBank
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Accession No. AKO01872, over a strefch of 174 amine acids., Amino acid
sequence alignments using the GCG Gap program indicated that the
longest stretch of identical residues shared by BSL3 and AK001872 was 9%
configuous amine acids in length. Nucleotide sequence aiignments using
GCO Gap indicated that the longest stretch of identical bases shared by
BSL3 and AKD01872 was 238 contiguous nucleotides in length. Notably, a
mouse ortholog of BSL3 was idenfified from the GenBank Database
{Accession No. AF142780). The BSL3 N-terminal amino acld sequence
shared approximately 70% sequence identity with the amino acid sequence
corresponding mouse AF142780, over a sirefch of 250 amino acids. in
addition, it was noted that BSL3 has also been idenfified as PD-L2, an
appareni inhititor of T-cell proliferation (Y. Latchman st al. (2001) Nature
immunology 2:261-268),

The nuclectide and predicted amino acid sequences of BSL3
are shown in Figures 5A and 5B. The plasmid carrying ONA encoding BSL3
{PCR2.1:35L3) was depasited with the American Type Culture Collaction
(ATCC, 108¢1 University Blvd., Manassas, VA 20110-220¢ USA), under
ATCC Designation No. PTA-1984, on June 6, 2000.

The BSLt, BSL2, and BSL2 sequence Infarmation is
summarized in Table 5. '

TABLE &
BSL Sequence Nucleic Acid NA Amino Acid AL
NG, Name (NA) SEQ ID FIG {AAYSEQID | FIG.
NO: NQ. NO: NG.
1 BSLA (TNF-c:} 1 1A 2 iE
1 BSL1 (GM-CSF/IL-4) 3 iC 2 iB
1 | BSLi-g 4 2A 5 2B
2 BSL24616811 [ 3A 7 3B
2 BSL2-L165-21 10 3c 11 30
2 BSL2-L165-35h 12 S 13 IF
2 BSL2-4616811-1g & 4A 9 AR
3 BSL3-L143 14 5A 14 5B
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EXAMPLE §: Characterization of BSL3

BSLY expression analysis: BSL3 expression patterns were
determined by northern biot analysis of various cell types, using the BSL3
probe shown in Figure 7C, and the precedure described for BSL1. A 2.7 kb
BSL3 mRNA transcript was detected in severa! cell types. [n particular, high
levels of BEL3 mRNA were detected in all HMVEC stimulated with TNF-
alpha (Figure 7C). Moderate levels of BSL3 mRNA were detected in
peripheral biood rmonocytes stimulated with PHA or GM-CSF/IL-4 (Figure
70). Howsver, or BSL3 mRNA was not detected in any of the remaining cell
types (Figure 7D).

fn addition, multiple fissue narthern blots and expression
arrays were purchased from CLONTECH Laboratories and hybridized with
P2Jabeled BSL3 probe, Brigfly, a 900 bp BSL3 fragment
(BSL3/Kkpnl+Xbal} was isolated from clone L168-2 using Kpnl and Xbal
restricfion endonucleases, run on a 1.2% agarase gel, and puritied using the
QIAGEN Gel Extraction Kit. Approeximately 30 ng of BSL3/Kpnl+Xbal was
radiolabeled (8000 Gimmol F¥-dCTP} using the Random Primed DNA
|.absling Kit {Roche, Indianapolis, IM).  Unincorporated nuclectides were
removad using NucTrap Probe Purification Columns (Stratgene, La Jolla,
CA). Radiolabeled BSL3/Kpnl+Xbal probe was added at a specific aclivity
of 3.0 x 10° com/ml of ExpressHyb hybridization solution (CLONTECH) and
incubated overnight at 65°C. Blots were washed with 01X 38C { 0.1% SDS
at 62°C and exposed to film for 72 hr.

Northern blot analysis indicated that high levsls of BSL3
transcript were present in spleen tissue; mederale levels of BSL3 transcript
ware present in thymus, testis, ovary, and small intestine tissues; and low
levels of BSL3 transcript were present in heart, placenta, lung, liver, skeletal
muscle, prostate, colon, lymph node, trachea, and adrenal gland tissues,
and Buorkiit's lymphoma Raiji cell line (Figure 7E), Microarray analysis
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indicated that high levels of BSL3 transcript were present in spleen tissue;
moderate levels of BSL3 transcrlpt were present in lung, liver, piacenta, fetal
‘spleen, [ymph node, and fetal thymus tissues; and low levels of B3SL3
transcript were present in heatt, aorta, corpus callosum, leff afrium, right
atriutn, jefunum, thymus, fetal liver, and mammary gland tissuss (Figure 7F).

Quantifative PCR: BBL1 and BSL3 expression patterns were
determined by quantitative PCR.  Human Multiple Tissue cDNA (MTC™)
Panels (Cal. # PT3158-1) were purchased from CLONTECH. For each
FCR reaction, Sul of ¢DMNA was used. Humaen and murine BSL1 and BSL3
PCR primers were designed by Primer3 program (Whitehead [nstitute for
Biomedical Research; Steve Rozen, Helen J. Skaletsky, 1998, Primer3) as
shown in Table 6.

TABLE G

Primer Saquance SEQ 1D | nuclzotides
human BEL1 forward TACAAGCGAATTACTGTGAA ;l(? 459-479
humar BSL 1 reverse GATGTGCCAGAGGTAGTTCT | 84 173-793
human B&L3 forward AATAGAGCATGGCAGCAATG | 85 419-439;

{ human BSL3 reverse GECGACCCCATAGATGATTA | 86 634-654

. human 18s rRNA forward CCAGTAACTGCGGSTCAT a7 T-25

‘ human 13s rRNA reverss TTCACCTACGGAANCCTT 83 196-214WJ‘

SYBR Green FCR Core Reagents {(Cat. # 4306736) were
purchased from PE Applied Biosystem. Real-time PCR was perfarmed on
ABI Prism® 5700 Sequence Defection System PE Applied Biosystem, PCR
samples were incubated at 95°C for 15 sec, 55°C for 20 sec, and 75°C for §
min for 40 cycles, The BSL1 PCR product was 334 hp; the BSL.3 PCR
praduct was 235 bp; the 185 rRNA PCR was 207 bp, Following PCR and
data collection, dissosiation curve studies were performed. In addition, PGR
samples were analyzed by agarose gel elactrophoresis to confinm the size
of the PCR preduct.
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Data processing and presentation: For sach PCR reaction, a
threshold cycle number (Cr) was aenerated as a read-out by the real-time
PCR machine, The data was processed according to the manual of ABI
Prism® 5700 Sequence Detection System. Briefly, the Cr of BSL{ and
BSL3 was pormalized to the Cy of 185 rRNA in the each sample. The data
was then subtracted by the nomalized Gy in the sample showing lowest
expression levels. For BSL1, the lowest expression tevels were found in
tonstl tissue. For BBL3, the lowest expression levels were found in skeletal
muscle. The final data was presented as the fold increase aver the lowest
expression levels.

Quantitative PCR indicated that high levels of BSLT franscript
were present in lymph node, spleen, lung, and placenta tissue; moderate
lavels of BSL1 transcript were present in thymus and pancreas fissue; and
low levels of BSL1 transcript were present in heart, brain, kidney, adult tiver,
skeletal muscle, bone marrow, leukocyts, fatal liver, and tonsi! tissue {Figure
7G}. For BSL3, high levels of transcript were prasent in lymph node and
spleen fissue; and low levels of BRSL2 franseript wera present in thymus,
lung, tonsil, heart, pancreas, placenta, kidney, bene marrow, fetal liver, and
adult liver tissue(Figure 7H).

BEL3-1g {L232-6) fusion construct: The BSL3-Ig (L232-6}
construct was made using the following procedure. The ECD of BSL3 was
amplified by PCR using 0.01 pl pCR2.1:B5L.3 (L.143-4), descrbed above, 5
ul GibcoBRL PCR buffer; 1.5 pl 25 mb MgClg; 1wl 10 mi dNTPs, 2.5 ut
BSL3-3 primer (10 pMiu) 2.5 pl BSL3Ig-6 primer (10 pMil); 1 pl
CLONTECH Advantage polymerase; 36 pl ¢H,0. The prirhers containad
the following sequence: BSL3-3: & cc gg got acc ATG ATC TTC CTC CTG
CTAATG TTG 3 (SEQ 1D NO:8S); BSLAIg-6: 5 cg gaa ttc GET CCT GGG
TTG CAT CTG 3 (SEQ ID NO:80). PCR samples were incubated at 84°C
for T min; followed by 20 cycles of incubation at 94°C for 30 sec, £9°C for
30 sec, and 72°C for 30 sac; followed by incubation at 72°C for 10 min.
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Following this, 38 pl of the PCR product was digested with
KprliEeoRl and run on a 1.2% agarose 0.5 X TBE gel. A band of about 650
bp was excised and purified with QIAGEN gel extraction kit. Ten micreliters
of the purified fragment was run on an agarose gel nesxt to a size standard.
Ten nanograms of fragment was figated (L232) to 20 ng of Kpnl/EcoRlI
digested L200-1 (described previously). Five microliters of the ligafion
mixture was transfected into GibeceBRL MAX Efficiency DHS alpha
competent bacieria, and transfected cells were plated onto LB plates
containing 100 pg/m! ampicillin,  Plates were incubated at 37°C for 18 hr.
Colonies were inoculated -intfo & ml of LB broth containing 100 ug/ml
ampicillin and grown for 18 hr at 37°C. DNA was purified using QIAGEN
spin tainiprep kit and digested with Pmel. The digested samples wate run
an an agarose gel and plasmids that contained fragments of about 1500 bp
were sequenced. L2326 was determined to have wild-type BSL3
sequence. The nuclectide and predicted aminc acid sequence of BSL3-1g
(L232-6) is shown in Figures 8A and BB,

BSL3-lg {1275-1) fusion capstruct: The BSL3-lg (1L275-1)
construct was made using the following procedure.  BSL3-lg was PGR
amplified from L232-6 using 0.007 pl L232-6; 5 pl CibcoBRL PCR buffer;
1.5 ul 25 mM MgGCl; 1 ul 10 mM Boehringer-Mannheim dNTPs; 2.5 pl
BSL3-5 primer (10 pM/ul), 2.5 p! BSUg-2 primer (10 pMipl)y 1 of
CLONTECH Advantage polymerase; and 35.5 i dH:O.  The primers
cantained the following sequence: BSL3-5: §' cg gga ttc ATG ATC TTC
CTC CTG CTAATG TT 3' (SEQ ID NO:81), BSL1Ig-2: -5 ge gg fct aga TCA
TTT ACC CGG AGA CAG G 3 (SEQ ID NO:92). PCR samples were
incubated at 94°C for 1 min; followed by 20 cycle-s of incubaticn at 84°C for
30 sec, 58°C for 30 sec, and 72°C for 1.5 min; followed by incubation af
72°C for 10 min.

Following this, 2 pl of the PCR reaction was ligated (L262) inlo
pCR2.1 using the TA cloning kit (Invitrogen). Five microliters of the ligation
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was transfected inte MAX Efficiency DH5 alpha compstent cells
(GibcoBRL), and transfected cells were plated onto LB plates containing
100 pg/m! ampicillin and 800 jig of X-Gai. Plates were incubated at 37°C for
18 hr. White colonies were inoculated into 5 ml of LB broth containing 100
pefml ampicillin and grown at 37°C for 18 hr. Plasmid DNA was purified
using QIAGEM sgpin miniprep kit.  Plasmld DNA was digested with
BamHl/Xbal and analyzed on an agarose gel. Plasmids that contained an
approximately 1300 bp fragment were sequenced. L262-2 was determined
to contain the wild-type BSLE sequence.

L2622 was digested with BamHI/Xbal and run cn & 1.2%
agarose 0.5 X TBE gel. An approximatety 1300 bp fragment was purifisd
using QIAGEN gel extraction kit. Ten nenograme of the purifisd fragi"nent
was ligated into 30 ng of BamHI/Xbal digested pD18 (related to pD18 and
pD17 plasmids, described in U.S. Patent No. 6,061,228). Five microliters of
the ligation was transfected into GibcoBRL MAX Efficiency DHS alpha
competent bacteria.  Transfected cells were plated ontc LB plates
containing 100 wg/ml ampicilin and grown at 37°C for 18 hr. Colonies were
inoculated into 5 mi of LB broth containing 100 ugfml ampicillin and grown at
37°C for 18 hr. Plasmid DNA was purified using QIAGEN spin miniprep kit.
Plasmid DNA was digested with BamHl plus Xbal or Sindlil, and the
digested samples were analyzed on an agarose gel. As determined by
restriction  mapping, L275-1 through L2758 contained the comrect
constructicn.

Purification of BSL3-lg fusjon protein: Purification of BSL3-lg

{human-lgG1) was accomplished by one-step affinity purification.
Supernatant from transiently fransfected COS cells exprossing BSL3-lg was
applied to a Sepharose column of immobilized protein A. The column was
washed with PBS unt] the absorbance at 280 nm reached the baseline
level. Bound protein was eluted with Immuna Pure 1gG Elution Buffer
(Plerce Chemical, Rockford, IL; Cat # 21004). Fraclions containing the
bound protein were neutralized with 1/8 viv of 3 M sodium phosphate, pH 7.
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The resulting preparation was dialyzed agalnst PBS, filtered (0.2 um}. All
buffers contalned 0.02% wiv sodium azide.
Immunization  with BEL3  polypeptide: For the initial

immunization, mice between 1 and 3 manths were used (BslbC, Hatlan,
Indianapotis, Indiana). RIBI adjuvant was prepared as follows. [n ona vial,
0.5 mg MPL {moncphosphory! lipid A; RIBI Immuncchemical Ressarch, Inc.,
Hamilton, MT); 0.3 mg TDM (synthetic frehalose dicorymomycolate; RIBI
Immunochemical Research, Inc.}; and 40 pl Sgualene with 0.2% Tween 30
werg mixed fogether. The mixture was warmed to 40-45°C for 5-10 min,
and 2 ml of BEL2 polypeptide/PBS (125 pgfml} was added. The solution
was vortexed vigorously for several minutes. The sclution was drawn intc a
syringe and injected knmediatsly Into the mice.

Dosages followed recammendations by RIB! lmmunochemical
Research, Inc.  For the first injection, approximately 100 pg of BSL3
palypeptide was resuspended in 250 pf of 1X RIBI in PBS. The mixturé was
injected intraperioneally with 21 gauge needls. For second am:j later
injections, boosts were given af least 3 weeks apart. Injactions were at half
dose. At least 3 weeks fallowing the third injection, once the titer reached
an acceptable level {see below), the animal was given a final boost.  For
final injections, approximately 1 mg/ml of BSL3 polypeptide was
resuspended in PBS (RIBI was omitted), and the mixture was adminisiered
intravenously via tail veins. Animals were harvested 3-4 days later.

To menitor {iter levels, sera samples were taken before inifial
frminunization (background) and 7-10 days afler esch immunization for fiter
monitoring.  Titer levels were measured by ELISA. Sera was harvested by
eya-bleed, or tail-bleed. Typically, 200 wl of blood was removed for sera
testing.

Hybridoma cell lines: Hybridoma cell lines were constucted
using the following reagents: Iscoves Moadified Dulbecco’s Medium
{GibcoBRL; Cat. #12440-063), Fetal Bovine Serum (Hyclcne; Cat # A-
11151, Lot # 11152564} heat inaciivated for 30 min at 56°C; L-Glutaming-
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200 mm, 100 X (GibcoBRL; Cat. # 25030-081); Penicilin/Streptomycin
{GibcoBRL; Cal. # 15140-122), ORIGEN Hybridoma Cloning Factor {lgen
International, Inc., Gaithersburg, MD; Cat. # [G50-0615, Lot #8077); HT
Supplement 100X (GibcoBRL; Cat. # 11087-030); HAT Supplement 100X
{GibcoBRL; Cat. # 31062-037), PEG 1500, (Boehringer Mannheim; Cat. #
7383 641}, Red Blood Celt Lysing. Buffer from Lab Services (Cat. # 3KL-449);
Trypane Blue; 70% Ethana); Myeloma Cells (P3x) from ATCC.

The following equipment and supplies were used: [aminar flow
hood; CO, incubator; inverted microscope, 37°C water bath; centrifuge; 96-
well flat bottom tissus culture plates {Corning; Catl. # 25860-98Y); Serological
pipets and integrid petri dishes (Falcen), 50 mi centrifuge tubes (Corming;
Cat. §# 430921); 15 ml conical tubes (Falcon; Cat. # 2096}, autoclaved
scissors and foreaps; multichanne! pipet; wide orifice 200 p! pipst tips
(Denville Scientific. Inc., Matuchen, NJ; Cat. # P1105-CF); steriie plpet tips
(VWR, Buifalo Grove, IL; Cat. # 53508-794).

HAT and HT medium were made as follows:

HAT Medium HT Medium
IMDM 500 ml § DM 500 ml
[-Glutamina TEm i LGlutanine 25 i
Pen/Strep 5ml Pen/Strep aml
HAT Supplement 5ml HT Supplement 5ml
Crigen Hy. Clan. F. | 10% Final Origen Hy. Clon. F, 10% Final

Mice wera given a final boost 34 days prior to fusicn in PBS
inttavenously or intraperitoneal. Mysloma cells were kept in exponential
growth (log phase). The mica were euthanized, and the splesn from each
mouse was aseptically harvested. The spleen was placed in a petri dish
sontaining warm Iscoves solution without FBS. A spleen cell suspension
was‘prepared and transferred to a centrifuge tube. HAT-sensitive myeloma
cells were placed In a separate 50 ml centiifuge tube. Spleen cells and

myeloma cells were cenfrifugsd at 400xg for § min, and the supernatant
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was aspirated. The red blood cells from the splsen were lysed with & ml
RBC Lysing Buffer for 1 min, and the tube was filled with §F media
(hybridoma serum-free media; GibcoBRL,; Cat. # 12045-076). Splenocytes
were washed with 60 ml 8F media, and spléen cells and myeloma cells
weare centrifuged in separate centrifuge tubes at 400xg for 5 min.  Spleen
cells and myeloma cells were counted and resuspended in 25 ml with 8F
madia. Mysloma cells were added to spleen cells 1o give a 1.4 ratio. The
mixture was centrifuged at 400xg for 10 min to form a tight pellst, and all
media solution was remaoved by aspiration.

For the cell fusion expetiments, PEG, SF media, and HAT
media were incubated at 379C. One ml of 50% PEG was added fo the cells
for 1 min (PEG was zdded for 30 sec and cells were stimed for 30 sec). The
PEG solution was added 1o the side of the tube, and the palist was gently
stirred. With stiring, 1 mi of SF media was added to the cells for 1 min, and
8 ml of SF madia was added to the cells for 2 min. Cells were centrifuyed at
400xg for 10 min, and the supematant was aspirated, Cells were gently
resuspended in 10 ml HAT selective media by aiming pipet directly at pellet
and stirring. Additional HAT media was added to bring cell concentration io
5 x 10° colls/ml. Cells were aliquotted info 96-well tissue culture plates at 5
% 10* cellsiwell.  After 3 days, MT media was added at 100 pliwell.
Approximeately 10 days later, clones were tasted for antibody preduction.
Posttive clones were expanded to 1 well of 24-well plate, Posilive slones
were then re-tested, isotyped, and expanded to T25 (0.25 cm square lissue
culture flask).

ELISA analysis: To tesi for posiiive/clones, ELISA analysis
was performed using the following reagents and supplies:
carbonate/bicarbonate pH 9.6 (Sigma, S1, Louis, MO; Cat. # C-3D41) for
coat; Immulon 2 ELISA plates (Dynex, Chantilly, VA, Cat. # 0110103455);
10X PBS (GibcoBRL} made to 1X concentration; wash buffer comprising
Twoen 20 (0.08% final concenfration) in 1X PBS; block bufferfsample
diluent comprising wash -buffer with 5% NFM non-fat milk; and chromagen
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mixture comprising 50% TMB {Kirkegaard & Perry Labs Gaithersburg, MD,
Cat. # 50-76-01} and 50% peroxidase {Kirkegaard & Perry Labs Cat. # 50-
65-00}. ,

For ELISA, plates were coafed with 7% pliwsll (1 pgfml) BSL3-
Ig in carbonate/bicarbonate overnight at 4°C. Plates were washed with PBS
Tween 20 (using Skatron), and blocked with 300 pl block buffer for 45 min at
room temperature. Plates were flickad dry and incubated with 75plhwell sera
diluted in blocking buffer {sera was diluted 1:50 for highest concentration
and then serially diluted by factors of three) for 45 min at room temperaturs,
angd washed as before. Plates were then incubated with 7Suliwell anti-
mouse 1gG in biocking buffer (1:10000 dilution; HRP-Iabeled; Amersham
Pharmacia Biotech, Piscataway, NJ} for 48 min &t roem temperature, and
washed as before. Fallowing this, plates were Incubated with 100 phwell
chromegen mixture, and incubataed up ta 15 min at room femperature. The
signal was guenched with 100 ul 1N sulfuric acid, and samples were read at
450/63C nm. Using ELISA, supernatants from hybridornas were initially
screened against BSL3-lg fusion protein, and then screened against ig
protein alona. Hybridamas that produced antibodies that bound to BSL3-lg,
but not Ig, were designated as positive clones.

Subcloning: Paosltive clones from the initial fusion plate were
expanded. nce growing, cells were put through two rounds of single cell
cloning 1o ensure that they were manoclonal. Each hybridoma was plated in
a 96-well fissue culture plate at a concentration of 0.5 cellsiwell or less.
Once macroscopic colonies formed, supermnatants were screened by ELISA.
Posttive dones from each hybriderma were fitered by ELISA. The clones
giving rise o the strongest signals were expanded and put through a second
round of cloning. Positive clones were again screened by ELISA and
titeredt. The clonss giving rise to the sfrongest signal ware expanded and
frozen back.

EXAMPLE 7: Assays using BSI. Monoclonal Antibodies
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FAGCS Analysis of Lung Epithelial Cells Using BSL1 and BSLZ
Menoclenal Antibodies: A549, a lung epithelium cell line was cultured in
RPM1 1640 (GibcoBRL Cat, # 11875-005) plus 10% FBS (Summit, Ft
Collins, CQ; Cat, # §-100-05) and 1% Penicillin-Streptomycin (GibcoBRE
Cat. # 15140-122) at 37°C and 5% CQ: to 20% confluence in & T75 flask
(Becton Dickinson, Franklin Lakes, NJ; Cat # 353111} Cells were lifted
with Versene (GibcoBRL Cat. # 15040-066) and washed twice in RPMI
1640, Cells were added to a 96-well plate (Bacton Dickinson Gat. #
3EINTT) (2.5 x 10° cells per well), and centrifuged at 2000 RPM in a
Beckman tabletop centrifuge. Next, cells were resuspended in RPML 1840
or RPMI1840 with 1 ug negative cantrol antibody (MAD 1SE10AA3) or
hybridoma supernatant, and incubated on ice for 30 min. Cells were then

washed twics in RPMI 1640, and resuspended in geat anti-mouse anti-Fo
FITC conjugated antibodies (BioSource, Camarillo CA, Cat # AMI4408}
diluted 1:50 in RPMI 1640, Following this, cells were incubated on ice for
30 min, washed twice in RPMI 1640, resuspended in RPMI 1640, and
anzalyzed on a Becton Dickinson FACScan. FACUS analysis indicated that
B3L1 MAb 32F9A7 (Figure 9A) and BSL2-4616811 (Figure 9B} MAbs all
bound to the AB49 cells.

FACS Analysis of Varioys Cell Types Using BSL3 Monoclonal

Antibodies: To determine whether BSL3 polypeptide was expressed an the
surface of various cell typas, cells wers grown in media &s shown in Table
7. below. HUT 78 was supplemented with 20% FBS (Summit
Bictechnology, Ft Collins, CO; Cat. # S-100-05). All other cell lines were
supplemantad with 10% Summit FBS. In addition, all sl lines were
supplemented with 1% penicillin/streptomycin (Gi/bcoBRL; Cat. # 15140-
122}, All cell lines were grown at 37°C with 5% CO..

TABLET
GCELL LINE ORIGIN MEDIA
HLEO pre myelold RPN 1640
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THFT ] | monocytic RPMI 1640
AB49 lung epithelium RPMI 1640
i H28Z o lung epithelium RPMI 1840
TPMLCL B fineage RPAE 1640
TRFLLCL B neage REMI 1640
‘CELCL B lineage RPMI 1640
Ramos B lineage RPMI 1840
CEM T lineage RPMI 1840
"HUT 78 T lineage MO
Jurkat T lineage . RPML 164C

20

"ID: GibcoBRL; Cat. # 12440-053
*RPMI 1640 GibcoBRL; Cat. # 11875-005

Cells were grown to about 5 x 10° cells/ml. Cells were washad
twice in serum free RPMI 1640 and resuspended to give a final
concentration of 2.5 x 10° cells/ml. Anti-BSL3 MAb 1A4A1 antibodies or
isotype control MAb 15E10A3 antibodies were added fo § pg/ml and
tncubated at 4°C for 3¢ min. Cels wers washed twice in serum free RPMI
1640 and resuspended in serumn frae RPMI 1640 plus 2% goat anti-mouse
lgG conjugated to FITC {BioSource, Camarlllo, CA; Cat. # AMI4408), Cells
were incubated 30 min at 4°C. Cells were washead twice in serum free RPMI
1840 and analyzed on a Beclon Dickenson FACScan {Becfon Dickenson,
Franklin Lakes, WNJ). BSL3 polypeptide was expressed on A58 (lung
eplthelium}, H292 (lung epithelium), PM LCL (B lineage), PL LCL (B
lineage), CE.LCL (B lineage), and HUT78 (T lincagea) ¢ells (Figurs 8C).

FACS Analysis of Human Umbilical Vein Endotheliat Cells
Using BSL3 Monogclonal Antibadies: BSL3 manoclonal antbodies were

used to measure BSL3 polypeptide levels on human umbilical veln
endothelial cells with or without TNF-alpha stimulation. Human umbiical
vein sndothelial cells {HUVEC) were grown at 37°C with 5% CQq in EGM
media {(Clonetios, Walkersville, MD; Cai. # CGC-4178) and grown fo
confiuence. TNF-alpha was omitted or added to 10 ng/ml for 24 hr. Cells
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were lifted with Versene (GibcoBRL; Cat. # 15040-086) and prepared for
flow cytometry using anti-BSL3 MADb 1A4A1 antbodies as described above.
As a control, flow cytomeiry was performed without antibodies. The resulta
indicated that BEL3 polypeplide levels increased on TNF-aipha stimulated
HUVEC (Figure 9D}, This increase was not observed in unstimulated cells
{Figurs 90).

FACS Anelysis of Human Pearipheral Blood Menocvies using
BSL3 Monoclonal Antibodies: . BSL3 monoclonal antibodies were used to
measure BSL3 polypeptide levels on human peripheral blood monocyles
with or without GM-CSF 14 or PHA stimulaticn. Periphera! blood
monocytes (PEMCs) wers purified as follows.  Blood samples were
afiquottad equally among twelve 50 mi conical fubes. Cne volume of
alutriation buffer (at reom temperature) was added to each of the samples.
Samples were underlaved with 10 ml LSM (lymphocyle separation mixture}
ficoll solution, and cenfrifuged at 1800 rpm for 25 min. The uppsr layer of
reddish material was removed, and the LSM layer was transferred to a new
tube (6 tubes per donor}. Most of the PBMCs were observed on top of the
L5M tayer. Elutration buffer (50 ml) was added 1o each {ube, and the
mixture was centrifuged at 1800 rpm for 8 min. The supematani was
aspiratad, and the PBMCs wera resuspended in 15 ml elutnation buffer.
The mixture was transferred into 2 new 50 ml conical febes. (45 ml total
velume per tube), and centrifuged at 1000 rpm for 8 min, The supernatant
was aspiralad, and this process was repeated two more times.

PBMCs were resuspended in flasks confaining RPMI 1640
with 2% FBS, and incubatad at 37°C with 5% CCs for one hr. Flasks were
rocked once every 20 min. Flasks were washed gently {twice) with media to
remove T-cells and B cells. Flasks were then washed vigorously with REMI
1640 plus 10% FBS and 1% peniclllin/streptomycin to obtain monocytas.
PBMCs were washed twice in RPMi 1640 with 10% FBS and 1%
penici!linfstrepiomycin. PBIMCs were resuspended to § x 108 cellsiml, and
transferred to flasks. PBMCs were incubated at 37°C with 5% COp without

JP 2004-500863 A 2004.1.15



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

(226)

WO 01/44413 POTIUSOLAB2ZSY

10

15

20

25

30

130

stimulation for four days. In parallel experiments, PEMCs were incubated
with GM-CSF ({15 ng/mi) and IL-4 (75 ng/mi} for four days, or PBMCs were
incubated with PHA (1 ng/ml) for four days. Flasks were washed vigorously
with RPM] 1640 to remove the monocytes. PBMCs were washed twice In
RPMI 1640 examined by flow cytometry as describad for the various cell
lines, above. The results indicated that BSL3 polypeptide levels increased
on GM-CSF {L4 or PHA stimulated cslls (Figures 9E-9F). This increase was
nol ebsarved in unstimulated cells (Figures SE-9F).

Peripheral Blaod T Cell Costimulation: 96-well plates (Becton
Cickinson Cat. # 353072) were coated with the indicated amount of anti-
CD3 MAb G12.4 (described previously} in PBS (GibcoBRL Cat. # 14190-
144). Plates were incubated at 4°C for 18 hr. Plates were washed twice in
PBS. The foliowing proteins were acded: BSL2~9616811-1g {20 pg/mi},
BSL3-1g (15 pg/ml), or Chi L6 {10 pg/ml) in #BS. Chi L6 is a protein
fragment that comprises the Fo portion of human [gG, and s identical to the
Fe portion used in the BSL fusion proteins, described above. Different
concantrations of protein were used to give equivalent molarity. Plates were
incubated at 37°C for 4 hr. Plates were washed twice in PBS. Peripheral
blood T-calls were purified as described, above. Cells were added (5 x 10°¢
cells per well) in RPMI with 10% humsn serum (Sigma Cat. # H-4522) and
1% peniciltin/streptomycin.  Cells were incubated af 37°C and 5% CO; for
72 hr. During the last 8 fr, cells were incubated with an additional 50 pl of
media containing 50 pCiml *Hhymidine (NEN Cat, # NET-027). Gells
were harvested on & Brandel cell harvester (Brandel, Gaithershurg, MD}
using Packard GFIC plates (Packard, Meriden, CT; Cat. # 6005174}, and
the plates were air-dried ovemight, After this, 50 pl Micrescinl 20 {Packard
Cat. # 8013621} was added, and the radiolabsl was counted on a Packard
Topeount NXT.

Blockade of Periphgral Blood T Cell Coslimulation Using BSL2
and BS13 Monodlonal Antibodies: 98-well plates (Bectan Dickinson Cat. #
353072) wera coated with 20 pg/ml CD3 MAb G18.4 {praviously describad)
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in PBS (GibcoBRL Cat. # 14190-144). Plates were Incubated at 4°C for 16
hr. Plates were washed twice in PBS. The following proteins were added:
BSL2-4616811-lg (20 pgimi), BSL3-g (15 pgiml), or (10 pgimD L6-lg in
PBS. Different concentrations of protein were used to give equivalent
molarity. Plates wars incubated at 37°C for 4 hr, Plates were washed fwice
in PBS. Peripheral blood T-cels were purified as described, above. Calls
were added (5 x 10° cells per well) in RPMi with 10% human serum {Sigma
Cat. # H-4522) and 1% GibcoBRL penicillin/streptomycin.  Purified BSL2 or
BSL3 MAbs or control isotype MADs were added to & final concentration of
20 pg/mt. To assay co-stimulation, MAbs were omitted. Plates were
incubated at 37°C and 5% COz for 72 hr. During the last sight hours, cells
were incubrated in an additional 50 W of media with 50 kCifml *H-thymidine
{NEN Cat, # NET-027} The cells were harvested on a Brands! call
harvester using Packard GF/C plates {Cat. # 6005174) the plates ware air-
dried overnight. Following this, 50 pl Microscint 20 (Packard Cat. #
6013621} was added, and the radiolabel was counted on a Packard
Topcount NXT.

The resuls indicated that BSL2-4616811-lg and BSL3-Ig
fugion proteins acted as co-stimulatory molecules for peripheral blood T-
cells incubated with CD3 MAb G18.4 (Figures 10A-10F). This was
confimed with three separate peripheral blood T-cells donors: donor 010
({Figure 10A); donor 127 (Figure 10B), doner 078 (Figures 10C-10D); and
donor 124 (Figures {0E-10F). The results further indicated that BSL2 and
BEL3 MAbs blocked the co-stimulatory effect of the BSL2-46168114-Ig and
BSL3-lg fusicn proteins, respectively (Figures 106G-10J).  This was
confirmed with two separate peripheral blood T—E:ells donors:  donor G1C
(Figures 10G-10H); and donar 127 (Figures 101-10J).

As various changes can be made in the above compoesitions
and methode without departing from the scope and spirit of the invention, it
is intended that all subject matter contained in the above descrigtion, shown
in the accompanying drawings, or defined in the appended claims be
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interpreted as illustrative; and not in a limiting sense.

The contents of sh patents, patent applications, published

articles, books, reference manuals, texts and absiracts cited herein are

5 hereby incorporated by reference in thelr entirety {o mare fully describe the
state of the art to which the present invention pertains.
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WHAT i35 CLAIMED {S:

1. An isdlated nuclelc acid molecule encoding & polypeptide
comprising an amine acid sequence selected from fhe group consisting of
SEQ IR NO2, 7, 14, 13, and 15.

2, An isolated nuclele acld malectle encoding a polypeplide

selected from the group consisting of:

a) a palypeptide comprising at least 20 contiguous amine
acids of SEQ) 1D NO:2;

b) a polypeptide comprising af teast 210 contiguous amino
acids of SEQ 1D NOIT;

c} a poiypeptide comprising at least 90 configuous amino
acids of SEQ 1D NO:H,;

d) a polypeplide comprising at least 170 contiguous amina
acids of SEQ 1D NO:13; and

g) a polypeptide comprising af least ‘100- contiguous amino
acids of SEQ D NO:15;

3, An isolated nucleic acid molecule thal encodes a polypeplide

comprising an amine acid sequence selected fram the group consisting of:

a) an arnino acid sequence that is at least 90% identical to
SEQ 1D NO:2;

b} an amine acid sequence that is af least 90% identical to
SEQ ID NO:T;

[ an amine acid sequence that is at least 88% identical 1o
SEQ ID NO:1; -

d} an amine acid seq'uence that is at least 89.6% identical
to SEQ 1D NO:13;

&) an aming acid sequence that is at lzast 88% identical 1o
SEQID NO:15;
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4. An isolated nucleic acid mclecule comprising nucleotide
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sequence selected fram the group consisting of SEQ ID NO:, 3, 6, 10, 12,
and 14,

5. An solated nuclelc acid meleculs comprising & nucleotide

seglence selected from the group sonsisting of:

&) a nucleolide sequence comprising at least 60
contigucus nucleotides of SEQ 1D NO:T or SEQ 1D NO:3; '

b} a nucleolide sequence comprising at least 630
configuous nucleotides of SEQ 1D NO:B;

c) a nucleofide sequence comprising at least 270
contiguaus nucleotides of SEQ (D NO:10;

d) a nucleotide sequence comprising at least 410
contiguous nucleotides of SEC 1D NOi12; and

e) a nucleotide sequence comprising at lgast 300
contiguous nuclsotides of SEQ ID NO:14;

8. An isolated nucleic acid molecule comprising a nucleotide

sequence selected from the group consisting of:

a) a nuclectide sequence comprising at least 25
cantiguaus nuclectides of SEQ 1D NO:1 or SEQ 1D NO:3;

b} a nuclectide sequence comprsing at least 305
contiguous nuclectides of SEQ 1D NQ:8;

] a nuclectide sequence comprising at least 258
contiguous nuclectides of SEQ 1D NO:10;

d} & nuclsotide sequence comprising at least 310
contiguous nucleotides of SEQ ID NO:12; and

a) a nugleotide sequence comprising at least 240
contiguous nucleotides of SEC 1D NQ:14;

7. An isolated nodleie acid molsculs comprising a seguence
which is complementary to the sequence of the nucleic acid molecule
according to any one of claims 1-5.

JP 2004-500863 A 2004.1.15



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

(231)

WO 01/44413 POTIUSOLAB2ZSY

18

20

25

135
8. An isolated nucleic acid molecule comprising a senuence
which is complementary to the sequence of the nucleic acid molecule

according fo claim 6.

9. An isolsted nuclelc acid molecule comprising:

a) a nucleolide sequence encoding an extracellular
domain of an amino acid sequence selected from the group consisting of
SEQID NC:2, 7, 11, 13, and 15; and

B} a nucleotide sequence encoding an Fc domain of
immunogiobulin G.

10. A vector comprising the nucleic acid molecule according ta
any one of claims 1-6.

11. A veclor comprising the nucleic acid molecule according to
any one of claims 7-8.

12. A vecior comprising the nucleic acid molecule according fa
claim 9.

13. A host cel comprising the vector according to claim 10,
wherein the host cell is selected from the group consisting of bacterial,
yeast, insect, mammalian, and plant cells.

14. A host cell comprising the veclor according io claim 11,
wherein the host cell is selected from the group consisting of hactedal,
yeast, insect, mammatian, and plant cells.

5. A host cell comprising the vectar according to claim 12,
wherein the host cell is selected from the group consisting of bacterial,
yeast, insect, mammatian, and plant cells.

16, Anisolated polypeptide encoded by the nucleic acid moleoule
according to any one of claims 1-5.
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17, Anisolated polypeptide encoded by the nucleic acid molecule
according to claim 9.

18, Anisolated antibody that binds to the polypepfide according to
claim 16.

18.  The antibady according to cleim 18 which is monodlonal.

20. A hybridoma cell which produces the antibody according to
claim 19.

21, A pharmaceutical composition comprising the nucleic acid
molecule according te claim &, and a physiclogically acceptabla carrier,
excipient, ar dilusnt.

22. A pharmaceutical composition comprising the host cell
accarding to claim 13, and a physiclogically acceptable carrisr, excipient, or
diluent.

23. A pharmaceutical composition comprising the polypegtide
according to claim 15, and a physiologically acceptable carrier, excipient, or
diluent.

24, A pharmaceutical cornposition comprising the polypeptide
according to claim 16, and a physiologically acceptable carier, excipient, or
diluent.

25, A phamageutical composition comprising the. antibody
accarding 1o claim 19, and a physiokogically acceptable carrier, excigient, or
diluent,

28, A method of identifying a ligand which binds to a B7-related
polypeptide comprising &n amino acid eequence sslected from the group
consisting of 8EQ IDNO:2, 7, 11, 13, and 15, comprising:

a) praviding & salid support having attached theretn the
B7-retated palypeptide;
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b) contacting the support with poiypeptides obtained from
a bialogical sample, and incubating the support under conditions to allow
one or more sample polypeptides fo assoclate with the B7-related
polypeptide; and

c) determining whether BY-related polypeptide associates
with one or more sample polypeptides, thereby identifying a ligand that
binds to the B7-related polypeptide.

27. A method of identifying 2 test agent which hinds to a B7-
related polypeptide comprising an amino acid sequence selected from the
group consjsting of SEQ 1D NO:Z, 7, 11, 13, and 15, comprising:

a) providing a solid support having attached thergto the
B7-related polypeptide;

by contacting the support with tesi agenls, and incubating
the suppart under conditions to allow one ar more test agents to associate
with the BY-related palypaptide; and '

c) datermining whether B7-related polypeptide associates
with ane or more test agents, thereby identifying a test agent that binds o
the B7-related polypeptide.

28. A method of increasing or decreasing T-cell activity in a
subject comprising:  administering fo the subject the phamaceutical

composition according to any one of claims 21-25 in an amount effective o’

increase or decrease immune cell activity.

29, The method according to claim 28, wherein the subject is

diagnosed with a viral infection. -

30.  The method according to claim 29, wherein the viral Infection
is selected from the group consisting of huntan immuncdeficiency virus,
human papilloma virus, herpes simplex virus, human encephalitis virus,
human rhinovirus, and human influenza virus infeciions.
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31, The method according to claim 28, whersin the subject is
diagnosed with cancer.

32,  The method according to claim 28, wherein the subject is
diagnesed with a condition selected from the group consisting of tissue
rejection, bone marrow rejection, organ transplant rejection, and graft versus
host disease.

33.  The method according to claim 28, wherain the subject is
diagnosed with condition associated with inflammatian.

34.  The method according to claim 33, whereln the conditflon is
selected from the group consisting of psariasis, chronic ohstructive
pulmonary disease, asthma, and atherosclerosis.

35 The method according to giaim 28, wherein the subject is

diagnosed with an auteimmune disease.

38. The method according to claim 35, wherein the autocimmune
disease is selected from the group consisting of rheumatoid arthritis,
multiple sclerosis, Lupus erythematosus, Hashimoto's thyroiditis, primary
mixedemsa, Graves' disease, pernicious anemia, aufoimmune atrophic
gastritis, insulin dependent diabetes meliitus, good pasture’s syndrome,
myasthenia gravls, pemphigus, Crohn's disease, sympathetic opthalmia,
autoimmune  uveitis, autoimmune  hemolytic  anemis,  idiopathic
thrombocytopenia, primary Liliary cirthosls, ulcerative oolitis, Sjogren's
syndroms, polymyositis, and mixed connective tissue disease.

3f. A method of diagnosing a cendition which is asseciated with
increased immune celf activity, comprising:
a) canfacting the isolated nucleic acid of any one of claims
& and & with a biological sample under high stringency conditions that allow
the nuclsic acld to hybridize to a nucleic acid in the sample, and thereby
form a complex;
b) measuring the hybridization complex of (a); and
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@) comparing the armount of hybridization complex of {a) to
an amount of hybridization complex in a standard biclogical sample,

wherein an increase from the siandard amount indicates diagnesis of the

condition.

38, The method according to claim 37, whereln the condition is
selscted from the group consisting of fissue rejection, hone marrow
rejection, organ transplant rejection, and graft versus host disease.

39, The method according to ¢laim 37, wherein ihe condition is
associated with inflammation.

40.  The method according to claim 37, wherein the condition is
selected from the group consisting of psoriasis, chronic gbsiructive
pulmonary disease, asthma, and atherosclorosis.

41, The method according to claim™37, wherein the conditien is an
autaimmune disease.

42.  The method of claim 41, wherein the autsimmune disease is
selasted from the group consisting of rheumataoid arthritls, multiple sclerosis,
Lupus enythematosus, Hashimaoto's thyroiditis, primary mixedema, Graves'
disease, pernicious aremia, autcimmune atrophic gastritis, insulin
dependent diabetes mellitus, good pasture’s syndrome, myasthenia gravis,
pemphigus, Crohn's disease, sympathetic opthalmia, autcimmune uveilis,
auteimmune hemolylic anemis, idiopathic thrombocytopenia, primary biliary
cirthosis, ulcerative colitis, Sjogren’s syndrome, polymyositis, and mixed
connective lissug disease.

43. A methed of diagnosing a condi‘lioﬁ- which is asscciated with
increased immune cell activity, camprising:

a) contacting the isolated antibody of claim 19 with a
biological sample under conditions that aliow the antibody to bind to an
amine acid sequence in the sample, and thereby form a complex;

b)  detecting the complex of (a); and
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c) comparing the amount of complex of {a} to an amcunt
of complex in & standard biclogical sample, wherein an increase from the
standard armount indicates diagnosis of the condition.

44, The method aceording to claim 43, wherein the condition is
selacied from the group consisting of fissue rejection, bone marrow

rejection, organ transplant rejection, and graft versus host disease.

46.  The method according to claim 43, wherein the condiiion is
associated with inflammation.

48. The method according to claim 45, wherein the condition is
selected from the group consisting of psoriasis, chronic obstructive

pulmonary diseass, asthma, and atherosclerosis.

47.  The method according to claim 43, wherein the condition is an

aufoinymuneg disease.

48.  The method of claim 47, wherein the disarder is selected from
the group consisting of rheumatoid arthritis, multiple sclerasis, Lupus
arythematosus, Hashimolo's thyroiditis, primary mixedema, Graves’
disease, pemicious anemia, autcimmune atrephic gestritis, insulin
dependent diabetes mellitus, good pasture’'s syndrome, myasthenia gravis,
pemphigus, Crohn's disease, sympathetic apthalmia, autoimmune uveitis,
autoimmiune hemolytic anemis, idiopathic thrombocylopenia, primary Biliary
dirhosis, ulcerative colitis, Sjogren’s syndrome, polymyositis, and mixed
conneclive lissue disease.

49. A Kt for dolecting a B7-related nucleic acid molesule
comprising:
a) the Isolated nucleic acid molacule according to any one
of claims © or 8; ang
B) at least one compenent to delect binding of the isolated
nuelsic acld molecule to s B7-ralated nucleic acid molecule,
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50. Akt for detecting a B7-related polypeptide comprising:
a} the isolated antibody of dlaim 19; and
b) at least ong component to detect binding of the isolated
antibody {o a B7-related polypeptide sequence,

5 51. A transgenic mouse comprising the nucleic acid molecule

accerding to any one of claims 1-6.

52. A cell line comprising the nucleic acid moleculs according to

any one of claims 1-6.
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Ineraiicnzl Agplicalion e, PGT/US 01718257

FURTHER INFOAMATICN CONTINUED FROM  PCTHSA! 21@

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: 1-52 (partially)

An isolated nucleic acid molecule comprising a nucleotide
sequanca of SEG ID Mds: 1 or 3, encoding for a B7-related
polypeptide BSL1 of SEQ ID HO:2; vector and hest cells
comprising said nucleic acid; an anti-BSL1 specific
monoclonal antibody and an hybridoma producing it;

pharmaceutical compositions comprising the BSL1 polypeptide,

host cells ar the anti-BSL1 antibadies; methods for
identifying ligands and test agents that bind to BSL1;
methods of increasing or decreasing T-cell in a subject
having a viral infection, cancer, an autoimmune disease or
transplant rejection activity hy administering to said
subject the pharmaceutical compositien of the invention; a
method of diagnosing a condition associated with increased
immune activity by detecting an increase int he amount of

B5L1 mRNA or polypeptide: kits for detection of BSLl-related
nuclaie acid and polypeptide; transgenic mouse and cell line

comprising a BSL1-related nucieic acid malecule.

2. Claims: 1-52 (partially)

As invention 1, but referring to the isolated nucieic acid
sequences of SEQ ID NO:6, 16 and 12 encoding three
alternative splice forms of the B7-related polypeptide BSE2
of, respectively, SEQ ID NOs: 7. 11 and 13.

3. Claims: 1-52 {partially)
As invention 1, but referring to the isolated nucleic acid

sequences of SEQ 10 ND:14 encoding the B7-related
polypeptide BSL3 of SEQ ID NG:1S.

JP 2004-500863 A 2004.1.15
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