JP 2004-534000 A 2004.11.11

(19) BFEHFEF(P) WARRBITFLEAN ()L ELARES
$57%2004-534000
(P2004-534000A)
@) AEE TR16E11H11H (2004, 11.11)
(51) Int.CL." Fl F—va—F (3%
CO7K 16/12 CO7K 18/12 ZNA 4B0O24
AB61K 9/12 AB1K 9/12 4B0OG64
AB1K 9o/72 A61K 9/72 4C076
A6 1K 39/3%5 A61K 39/39%5 R 4C0O85
AG61P 31/4 AB81P 31/M4 4HO45
EEWR AWK FREEWR A (£ 127 H) BEECHKS
21 HEES $FBA2002-571513 (P2002-571513) | (71) K EEA 502334308
(86) @2y HEH ERg145F1H28H (2002.1.28) AXeFv A f22—RL—Fv K
(85) FIFRCHE R SER;15EETH 238 (2003.7.23) TAVHERE Ya—Y7H 777
(86) EEELES S PCT/US2002/002296 Ly & BIARHFAE A=A
67 EBAMES  W02002/072600 8995
(87 EEAHA ERG145F9H 190 (2002.9.19) (74 RE A 100065215
(Bl) EEETERSET 60/264,072 #EHL+ =8 B
(32) E5EH SER 1351 A 266 (2001, 1. 26) (74 LI A 100076510
(33) MAEEEEE  KEUS) 8+ BE BB
(Bl) EEETRET 60/274,611 (74) RE A 100086427
(32) o H FR13EIA 126 (2001.3.12) #\+ B BE
(33) MAEEEEE  KE WS (74 {LE A 100099988
(3) WAEEEEEE  60/298, 413 #E+ FE BE
(32) E5EH SER134E68 18 (2001, 6. 18) (74 {LE A 100105821
(33) MEEEEE  KE 1S #8+ BH E
RRE IR

54) [READOEM] CLFAALSZBINTZE/ Zu—FUlEEs ORREANBE 2 3TH T3 kit

(57O
O

oo o ooooogoQgoo
oo o0 oooooggg

OO0 o0 ooDooogogogao
oo oooooogogoooo
OO0 o ooooogogoooo
OO0 o ooDooogogooao
OO0 o0oooDooogogogao
oo o ooooogoQgoo
OO0 o ooooogogoo
OO0 ooooDooodgogogao
oo oooooogogoo
OO0 o0 ooooogoQgoo
OO0 o ooooogogoo
OO0 oD ooDooogogogao
oo oooooogogoo
OO0 o ooooogogoo
OO0 ooooDooogogogao

BERDORE

Ooooooooogogooao
Oooooooogoogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogooao
Oooooooogogogoao
Ooooooogogogao
Ooooooooogoogoo
Oooooooogogogoao
Oooooooogogoao
OO0 ooDooodgogogao
Ooooooooogogoo
Oooooooogoogoao
Ooooooogogoao
Ooooooooogogogooao
Ooooooooogogoo
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogogooao
Oooooooogogoao
Ooooooogogoao
Ooooooooogoogooao
Ooooooooogogogogoao

10



e R e [ [ A [

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

O 0Oooo
O o0Oooo
O 0Oooo

I e [ [y o

O 0OoO0oo0ooao
O 0Ooo0goooao

Ooooooooo oo ooooo oD oo oooo0o o0 oo ooooooooooodg

Oooooooooogogoao

O

O
O
OJ
O
O
O
O
O

(2)

JP

2004-534000

2004.11.

11

10

20

30

40

50



e R e [ [ A [

e e e e e I [y
e e e e e e ) [ Y [ Ay
OO0 oooooo0ooooooodUo oo oooooUoooDoDooDoogoUooDoDooogoggogogoao

OO0 oDooDooo4goooooggg
Oo0oooooooooooooogQgog
Oo0oooooooooooogoQgg

OO0 oooooogooQgodg
Oo0oooooogogodg
OO0 oooooogogodg
OO0 oooooogogdg
OOo0ooooooood
Oo0ooooooodg

OO0 0o oooddogooDooogggogooooao
OOo0oooooooooooooooooooao
OOoooooooooooooooooooao

O
O
O
O
O
(]

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

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

[

O
(]
O

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

O

)

O

JP

2004-534000

O
O
O
O
O
O

O

O

2004.11.

O
O
O
O

O
O
O
O

11

O

O

10

20

30

40

50



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

Oo0oooooooooooood

Ooooooooooooooooooooodg

OoooooooOoogoo

Ooooocoooooooogdg

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

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

oo ooooooQgooooao

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

O

OO ogogoogoao

=

O 0Ooo0oooo

OO0 oooooogogQgoooo
OO0 oooDoooggoooo
OO0 oo oDooogdgogooao
Oooooooogogoooao
oo ooooooQgoooo
OO0 oooooogoQgoooo
OO0 oooooogoggQgoooo
OO0 oooDooogoggQgoooao
OO0 oo oDooogogdQgoooao
Oooooooogoooao
oo ooooooQgooooo
oo oooooogoQgoooo
OO0 oooooogogQgoooo
OO0 oooDooogoggQgoooao
Oo0oooooooogooOoooao
Oooooooogoooao
oo ooooooQgoooo
OO0 oooooogoQgoooo
OO0 oooooogoggQgoooo
OO0 oo oDooogoggQgogoooao
Ooo0oooooooogooOoooao
Oo0oooooogogoooao
oo ooooooQgoooo
OO0 ooooooQgoooo
OO0 oooooogogQgoooo
OO0 oo oDooogoggogoooao

O

O

4)

OOoo0oood
OOoo0ooood
OOoo0ooood
OO0O0Oo0oooogod
O0Ooo0Oo0oood
OoO0oo0o0oood
OoOoo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0Oo0ooogod
OO0Ooo0Oo0oood
OoO0Ooo0o0oood
Oo0oo0oood
OOoo0ooood
OOoOo0ooood
O0O0Oo0oooogod

JP

2004-534000

O
O
O
O
O
O

OooooooogoOoooOoao
OoooocoooQogoooao

2004.11.

O
O
O
O

OoooooooQogoooao
OoooooogooQogoooao
OoooooogQgoooao

11

O

OO0 ooDoogQgoooao

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 [ |

OO0 oo oOooDooooo

=

Ooooooooogooao

Ooo0ooooooooooooooooooooogooao

O 0Oooo

Ooo0oooogoQgoo
OoooooogogQgoo
Ooo0oooogQgoo
Ooooooggoao
Oo0oooogoQgogao
OooooooQgoao

oo ooooooQgooooao

O
O
O
O
OJ
O
O

O
O
O
O
O
O
O

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

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

O
O
O
O
OJ
O
O
O

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

O
O
O
O
OJ
O
O
O

Ooooooooogogogoao
Oooooooogogogoao
Oo0oooooogogogoaog
OO0 oooooogogogaog
OooooooooogoOoao
Ooooooooogoogogoao
Ooooooooogoogoao

O Oooo

O Oooo

O Oooo

|

O 0Oood

O 0Oooo

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

O 0Oooo

O Oooo

O O

=
=

Ooooooogd

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

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

O
O
OJ
O
O

Oooooooogogogoaog
OO0 oooooogogogaog
OooooooooogoOoao
Ooooooooogoogogoao
Ooooooooogoogoao
Oooooooogogogoao
OO0 oooooogogogoaog
OooooooooogoOoao

|

~
(6]
o/

oo ooooooodg
oo o oooooogodg
oo o0 oooooogodg
OO0 o oooooogodg
OO0 o oooooogodg
OOoooooooodg
oo ooooooodg
oo o0 oooooogog
oo o0 oooooogodg
OO0 o oooooogodg
OO0 oo ooooogodg
OOooooooood

(&
e

2004-534000

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

O

O

2004.11.

OO0 ooooooodg
oo o oooooogog
oo o0 oooooogog
OO0 o oooooogdg
OO0 o oooooogodg

O
O
O
O

O
O
O
O

(I
[N

O

O

10

20

30

40

50



e R e [ [ A [

Ooooooood
Ooooooood
Ooooooogod

OoOoooooo0ooooooo0 oo oDoooo o0 oo oDooDooDooDoDooooooooao
Ooooooo0ooooooo0ooooDoDoooo oD oooDoDoDooooDoooDoDooooooooao
[ s e e e e ey e s s e I o
s e e e s s e Y

Oooooooooooooooooooooogoooao

Oooooooooooao
Ooooooogoooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogogooooao
Oooooocooooooao
Oooooooooooao
Oooooooooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogogooooao
Oooooooooooao
Oooooooooooao

,ooobooobooboooboooogobooboboobooboooboooboooboodnn

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

|
[

O
O

OOo0ooooooooooooood

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

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

O
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 0Ooo0goooao
O 0OooQgoooo
O Ooogooo
O Ooogogooao
OO oQgogoao
O 0Ooo0oo0ooao
O 0Ooo0goooo
O 0Ooo0oooao
I [ O |
O Ooogogog
OO oQgogog
I [y |
I [y |
[ |

|

|

|

]

|

(6)

T R

=

O O

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

OoDoooogogogooooao
OoDoooogogoooao
OoooooooOooOoooao
Oooooocooogooooao
Oooooooooooao
Oooooooooooao
Ooooooogogogoooao
OO0 oDooogogooooao
OoooooooOooOoooao
Ooooocooooooao
Oooooooooooao
Ooooooogoooooao
OoDoooogogoooao
OO0 oDooogogooooao
OoooooooOooOoooao
Oo0ooooooooooao
Oooooooooooao
Ooooooogogooooao
Oooooogogoooao
OO0 oooogogooooao

JP

2004-534000

OooOoo0oooodgadg
OoooooogoQgdg
OoooooogoQgdg
OoooooogoQgg
OooooogQgdg
Ooooooggdg

OooOoooooQgdg

2004.11.

Ooo0oooooQgdg
OoooooogoQgdg
Oo0oooogoQgdg
Ooooooggdg

11

Ooooooggg

10

20

30

40

50



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

Oo0oooooooooooogoQgg
Oo0oooooooooooogoQgg
Oo0oooooooooooogogg
OO0 oooDooogogoooooggg
OO0 oDooDooogogooooogogdg
Oo0oooooooooooooogoQgdg
OooooooooooooogoQgog
Oo0oooooooooooogoQgog
Oo0oooooo4oooooogogg
OOo0oooDooogogoooooggg
OO0 oDooDoooggogooooogogg
OoooooooooooooogoQgg
Oo0oooooooooooogoQgog
OooooooooooooogQgog
Oo0ooooooooooooggg
OOo0oooDooogogoooooggg
Oo0oooooooooooooogoQgdg
Oo0oooooooooooooggdg

OO0 ooooooooooooao
oo oo ooooogooooooo
OO0 oDooooogogoooooo
OO0 oDooDoooggogooooao
OO0 0o oDooogoogooooao
Ooooooooooooooao
oo ooooooooooooo
OO0 oDooooogooooooo

Ooooooooooooooogdg
Oo0oooooooooooooogdg
Oooooooooooooogdg
OOo0oooooooooooogdg
OO0 oDoDoooggoooooogd
Oo0oooooooooooooogod
Ooooooooooooooogdg
Oooooooooooooogdg
Oooooooooooooogdg
OOo0oooooooooooogd

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

Ooooooooooooogdg
OO0 oDoDooogooooogdg
OO0 Oo0ooDoogogooooogd
Ooooocoooooooogd
Ooooooooooooogdg
Ooooooooooooogdg
OooDoooooooooogdg
OoDooDoogogooooogd
Ooooooooooooogod
Ooooocoooooooogod
Ooooooooooooogdg
Oooooooooooogdg
OoooDoooooooogdg
OoDoDoDoo4gogooooogd
Ooooocooooooood
Ooooocoooooooogod
Oooooooooooogdg
Oooooooooooogdg
Oooooooooooogdg
OoDoDoDoogogooooogd
Ooooocoooooooogod
Ooooooooooooogdg
Ooooooooooooogdg
Oooooooooooogdg
Ooooooogoooooogdg
OO0 oDoDooogooooogd

OO0 oooooogogdg
Oooooooooodg
Ooooooooogodg
OO0 oooooogoogodg
OO0 oooooogogodg
OO0 oooooogogdg
Ooooooooood
Ooooooooodg
Oo0oooooogooQgodg
Oo0oooooogoogog
Oo0oooooogogdg
OO0 oooooogogdg
Ooo0ooooooood
Oooooooooodg
oo oooooogooQgodg
Oo0oooooogoogodg
Oo0oooooogoogodg
OO0 oooooogogg
Oo0ooooooood
Ooooooooodg
Oo0oooooogooQgodg
OO0 oooooogoogog
OO0 oooooogogdg
OO0 ooooooggdg

~
~
o’

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

o
o

OoOooOoogooao-*e
O x OoOooo
O O0Oo0oooo
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao

I [ |
OOoo= oo

O

(&
e

2004-534000

O O0ooo
O O0ooo
O Oooo
O Oooo
O O oo

O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
Oo0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O Oo0oooao

O O0ooo

2004.11.

O O0ooo
O 0Oooo
O Oooo
O Oooo

gbobooboobooobobooo

(I
[N

O Ooogo

,0d0ooooboobooooooao

oboboobooboboobooban
uboobooboboobooad
oooooobooboooogogoao
oboooboobobooboooan

10

20

30

40

50



L e T e T e Y e R e |

Ooo0oooooooooooooooooDooooo0ooDooo x gooooooogod
Ooo0oooooooooooooDoDoooDoooo0o o0 oo ooDooooooooogodg
OoOo0oooooooooooooo oo oDoDooUoooDoooDoDoDoooooDooooogdg
Oo0oooooo0oooooooooDoooDoDooUooUDoooDoDoDoooogoooooogdg

OO oooo
OnoO oOoooo
O5oO oOoooo
O5%O oOoooo
O O0Oo0gooao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooo
O O0Oo0gooao
O 0Ooo0oo0ooao
O OO ooo
O oo ooo
O OO ooo
O OO ooo
O OO ooo

O 0o oo
O Ooogo

Ooo0oooooooooooooogd
Oo0oooooooooooooogd
Oo0oooooooooooooogd
OOo0oooooooooooogd
OO0 oDooooogogooooooogd
Ooooooooooooooogod
Oo0oooooooooooooogd
Oo0oooooooooooooogd

O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
OO oOgoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
OO oOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo

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

I e R e e e e e I B
OoooOo0oood

oo oooOoooo0 o oo ooo o o0 o oD oo oo o0 oo oD oo oo ooooo

A5

O
O
O
O
O
O

|

O
O
O
O

OO0 o0oooDoooogogoooooo
OO0 0o oDoooggogogooooao
OO0 0o oDoooggoogogoooao
oo o0oooooooooooo
oo o0 oooooogooooooo
oo o0DooDoooogogoooooo
OO0 o0 ooDoooogogogoooooo
OO0 0o oDoooggogogooooao
OO0 0o oDooogoggogogoooao
oo ooooooooooooo
oo o0 oooooogooooooo
oo o0oooDoooogogoooooo
OO0 o0oooDooogogogogooooo
OO0 0o oDoooggoggogoooao
oo ooooooooooooao

O 0Ooo0oooao
O 0Ooo0oooao
O 0OooQoooo
O Ooogooo
O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0goooo
O 0OooQgoooo
O x O oOooo
O Ooogooo
OO oQgogoao

=(u1eg)

O
O

(8)

O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo
O 0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O Oo0ogooao
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Oooooao
O O0Oo0oooao

O
O
O
O

12 i

JP 2004-534000

O
O
O
O
O
O
O
O
O
O

Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
Oooooooogd
OOoooooogd
OOoooooogd

O Oooo
O Ooogo

Foan\k

T—Rb#1

50
5(CIf40)
10(CIf33)

BT
# AR A

JAaq4 bR
PBS

O

O 0ooo

2004.11.

O
O
O
O

O 0Oooo
O Oooo
O Oooo
O Oooo

11

O

~
O
O
O
O
O
O
O
O
O
(]

O Ooogo

O Ooo;oOooOoao
O oo ooo
O oo ooo
O OO ooo
O OO ooo
O OO ooo

O Ooo;oOooOoo
O oo ooo
O oo ooo
O oo ooo
O OO ooo
O OonooOooOoo
O OooooOoo
O oo ooo
O oo ooo
O oo ooo
O OO ooo
O Oono;ooOoo
O OoooOooOoo
O oo ooo
O oo ooo
O OO ooo
O OO ooo

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 [ |

Ooooocoooooooogod

O Ooooo
O Ooooo

Y

i

Oooooo0ooo0 oo oooUoooooooooooogy

>
O
O
O
O

o

Ooooooood

Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
Ooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOooooood
Oooooooogd
Ooooooogd
OOoooooogd
OOoooooogd
OoOoo0oooood
OoOoooooogod
Ooooooogd
Ooooooogd
Oooooogd
Ooooooogd
OoOoo0oo0ooood
Oooooooogod
Oooooooogd
Ooooooogdg
Ooooooogd
OOoooooogd
OoOoo0oooood
Oooooooogd
Oooooooogd

OoooooooooooQgodg

Ooo0oo0oood
Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0Dooooogod

O O0ooo

O
O
O
O
O
O
O
O
O
O

oo oY

OooooooooooooQgdg

O 0Oooo

OooooOooogoQgg
OoooooogQgg
OO0 ooooogogdg
OoooooooQodg
OooooooogooQgdg
OooooooogoQgg
OooooooogoQgg
Oooooooggdg
OO0 ooooogogdg
OoooooooQodg
OooooooogoQgdg
OooooOoooogQgdg
OooooooogoQgg
OoDoooooggg
OoooooooOoadg
OooooooogoQgodg
OooooooogoQgdg
OooooooogoQgg
OoooooogQgg
OO0 oooooggdg
OoooooooQgodg
OooooooogoQodg
OooooooogoQgg
OooooooogoQgg
Ooooo0ooogoQgdg
OO0 oooooggg

Ooo0ooog

Ooooooooooooogdg

O Oooo

OoDoDoooogoooooogdg

O Oooo

Ooooooooooogogood

O oOood

O

OoooooooooooOgodg

Ooooooood
Oooooooodg
Oooooooodg
Ooooooood
OOoooooogod

O O0ooo

OoooooooooooQgdg

O O0ooo

Oooooooooooogdg

O Oooo

Ooooooogogooooao
OO0 ooDooogooooao
OO0 o0oDooo4Qgooooao
OOo0oooooooooooao
OoooooooOoooooaoo
Oooooooogooooao
Ooooooogogooooao
OO0 ooDooo4gooooao
OOo0ooooooo0ooOooobooaoo
OOo0oooooooooooaoo
OoooooooOoooooao
Oooooooogooooao
Ooooooogogooooao
OO0 ooDooo4gogoooao
OOo0oooooooooooao
OOoooooooooooaoo
OoooooooOoooooao
Oooooooogooooao
OooooooQgooooao
OO0 ooDooo4Qgogoooao
OOo0oooooooOoooooao
OOoooooooOoooooao
Oooooooogooooaoo
Oooooooogooooao
Ooooooogooooao
OO0 ooDooo4Qgogoooao

O Oooo

O Ooogo

OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Ooood
OooOoo0oood
Oo0o0oood
OoOoooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0Ooood
OooOoo0oood
Ooo0oo0oood
Oo0o0ooood

O

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

~
©
o/

(&
e

2004-534000

O Ooo0oooao
OoOoo0oooogod
I B
OooOoo0oood
Oooo0oood

O
O
O
O
O
O

O 0ooo
O 0Oooo
O Oooo

@

ooooes
ooooY

O

2004.11.11

O Ooo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao

10

N
OooooooogoQgg
Oooo0oooggdg
Ooo0oooggdg

20

30

O Oo0ooogoao

40

O
O
O
O
OJ



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 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 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

Ooooooooogoogoao
Ooooooooogogogoao

O 0Ooo0oooao
O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogoooo
O Ooogooao
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 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

oo o0 oooooooooooo
oo oo oDoooogogoooooo
OO0 oo oDoooogogoogoooo
OO0 o0oooDoooggogogogoooo
OO0 0o oDoooggoogogoooao
oo ooooooooooooao
oo o0ooooooooooooo
OO0 oo oDoooogogoooooo
OO0 o0oooDoooogogoooooo
OO0 0o oDoooggogogooooao
OO0 0o oDoooggoogogoooao
oo o0oooooooooooo
oo o0 oooooogooooooo
oo o0DooDoooogogoooooo
OO0 o0 ooDoooogogogoooooo
OO0 0o oDoooggogogooooao
oo ooooooooooooao
oo ooooooooooooo
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

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

(10)

O
O
O
O

O
O
O
O

O
O

O
O

2004-534000

O
O
2O
O
O
O

O
O
O
O
O

O
O
O
O
O
O

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

O
O
O
O
O
O

2004.11.

Ooooooooooooogod
Ooooooooooooogodg
Ooooooooooooogdg
OoooDooogoooooogod

11

Y Y Y Y |

=

O

10

20

30

40

50



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

OoooOoooDoooDoo obOoo oo ooOooooooogoood
OoooOoocoOoocoooobhooooooooooooooOond

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

OooOoooOo0ooDooogoooooogoog
OoooOoocooocooooooooooOoooad

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

O
O
O
O
O

oo ooooooQodg

Ooooooooooooood
Ooooooooooooood
OooDooooogoooooood
OoDoDoDooogogooooood
OO0 O0DoDoooggogooooood
Ooooooooooooood
Ooooooooooooood
OooDoooooooooood
OooDoooooooooood
OoDoDoDooogogooooood
OO0 O0DoDooogogggooooood
Ooooooooooooood
Ooooooooooooood
OooDoooooooooood
OooDooooogooooood
OoDoDoDooogogooooood
OOo0oo0oooooooooood
Ooooooooooooood
Ooooooooooooood
OooDoooooooooood
OooDoooooooooood
OO0 oDoDooogogooooood
OOo0oooooooooooood
Ooooooooooooood
Ooooooooooooood

oo ooooooQgodg

OO0 oooooogdg

O oo oooogdg

|

Ooocoooogoo

Ooooooood

oo ooooooQgodg

OO0 oooooogodg

Oooooooogdg

OO0 ooooogdg

Oooo0oooogoo

Oooooooodg

oo ooooooQgodg

(11

ogagad

oo oooooogdg

OO0 oooooogdg

OO0 ooooogdg

Oooooooood

Ooooooooodg

OO0 ooooooQgodg

oo oooooogodg

OO0 oooooogdg

OO0 ooooogdg

2004-534000

oooogao

Oooooooood
Oooooooodg
oo ooooooQgodg
OO0 oooooogodg
Ooooooogdg
OOooooogdg

Ooooooooooooodg
Ooooooo4gogooooodg
OO0 ooDooogogoooood
OOo0ooooooooooood
OOooooooooooood
Ooooooooooooodg
Ooooooooooooog
Oo0oooooogooooodg
OO0 oDoDoooogooooodg

OOoo0oooOod

2004.11.

ooogao

OoOoo0ooooOodg
OoooooQgdg
Ooooooogdg
OoOooooogdg

11

OOooooogdg

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |
e e e e s e e ) e e s e Y o A
Iy e ) [ ) o R s [ B Ay By

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

O0Ooo0oooao

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

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

Oo0ooooocoooooooo4gogooooao

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

Oo0oooooooooooogogooooao

Oo0ooooooooooooogooooao

Oo0ooooooooooooo4gooooao

OoOooOoooDoooDooogoooogooogao

Oooooocoooooooogogooooao

Oooooooooooooogogooooaoo

OooooooooDooooogooooao
Ooooooo0oooDooooogooooaog
Oo0oooo4o0oooooogoggooooaog
OO0 o0Dooo4U0dooDoDooogog4gooooao
Oooooooooooooogogooooao
Oooooooooooooogooooao
Ooooooo0oooooooogooooao
Oo0oooooo0oooDooooogooooaog
Oo0DoDooo4o0ooDoDoogog4gooooaog
Oo0oooooooooooooooooao
Ooooocooooooooogogooooao.o
Oooooooooooooogooooaoo
Oooooooooooooogooooao
Oo0oooooooooooogogooooaog
Oo0DoDooo4ogoooDoogog4gooooaog
Oo0oooooooooooooooooao
Ooooocoooooooogogooooao
Ooooooo0ooooooogooooao
Oooooooooooooogooooao
Oo0oooooo0oooooooggooooaog
Oo0oDooo40ooooDooogoggooooaog
Oo0ooooooooooooogooooao
Ooooocooooooooogogooooao
Oooooooooooooogooooao
Ooooooo0ooooooogooooao
Oo0ooDoooo0ooooooggooooaog
OOo0oDooo4doooDoogoggooooaog

(12)

O
O
O
O
O

O
O
O
O
O

2004-534000

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

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

O

2004.11.

O
O
O
O

11

O

10

20

30

40

50



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

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

Ooooooooo o0 ooooogogoo
Oooooooo o0 ooooogogogoao
Oooooooooooooogogoao
Oo0oooooo4oooooogogoao
OO0 oDoooogog4gogooDooogogogao
Ooooooooooooooogogogoao
Ooooooooooooooogogoo
Oooooooooooooogogogoo
Oooooooooooooogogoao
Oo0oooDooo4oooooogogoao
OO0 oDoooogog4gogooooodgogogao
Ooooooooooooooogogogoao
Ooooooooooooooogogogoo
Ooooooooo0ooooogogooao
Oooooooooooooogogoao
OO0 oooDooo4oooooogogoao
Oooooooooooooooogoogogoao
Ooooooooooooooogogooao
Ooooooooooooooogogogoo
Ooooooooo0ooooogogogoao
OooooDooooooooogogoao
OO0 oooooo4ogoooDooogogoao
Oooooooooooooooogoogooao
Ooooooooooooooogogogoao
Ooooooooo o ooooogogooo
Ooooooooo0ooooogogogoao
Oooooooooooooogogoao
OO0 oDooooogog4gogooooogogogao
Oooooooooooooooogogogogoao
Ooooooooooooooogogogoao
Ooooooooo o ooooogogoo
Oooooooooooooogogoao
Oooooooo4oooooogogoao

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

OooooooogogogoQg
OoooooogoQgg
Oooooooogogog

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

(13)

(&
e

2004-534000

2004.11.

O Oooo
O Oooo

(I
[N

Oo0DoDooo4gogUoooDooogogogao

O Ooogo

10

20

30

40

50



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

Gy Y o [

w

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

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

(14) JP 2004-534000

oooooooobooooooogoao
gooobooboobooboboboag
gboooboobooboooboaoadab
oooooooooboboOooooogao
oooobooboobooobobDboao

O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O 0OooQgogoog
Y [ Y

O

O

2004.11.

oooao
oooao
ogooad
ooogao
oooao

11

O O0Oogogog

oooDoooDooDoDoooooooooooo®®oo®oot*oo®®ont?t

oo ooooooQodg
oo ooooooQgodg
OO0 oooooogdg
O oo oooogdg
OO0 ooooogdg
Ooooooood
oo ooooooQgodg
Ooooooogdg
Ooooooogdg
OOooooogdg
OO0 ooooogd
OOoo0oooOod
Ooo0ooooQgodg
Oooooogdg
Ooooooogdg
OOooooogdg
OOoo0oooood
OOoo0oooOodg
OooooooQgodg
Oooooogdg
Ooooooogdg
Oooooogdg
OoOoo0ooooodg
OOoo0oooOgodg
Ooooooogdg
Ooooooogdg
Ooooooogdg
OOooooogdg

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

O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O OoO0ooogoao
O0Ooo0ooo0oao
OOoo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O O0Oogogaog
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooogooo
O Ooogoo
O O0Oogogog

OooooooogoQgg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
oo ooooogoQgg
OoooooogoQgg
OoooooogQgdg
OO0 ooooogogdg
OoooooooQgodg
Oo0oooogoQgdg
OoooooogoQgdg
Oooooogogg
Ooooooggdg
OooOoo0oooodgadg
OooooooQgdg
Oo0oooogoQgdg
OooooogQgdg
Oooooogogdg
Ooooooggdg
OooOoo0oooodgadg
OoooooogoQgdg
OoooooogoQgdg
OoooooogoQgg
OooooogQgdg
Ooooooggdg

OOoo0oooOod

OooOoooooQgdg

OoOoo0ooooOodg

Ooo0oooooQgdg

OoooooQgdg

OoooooogoQgdg

Ooooooogdg

Oo0oooogoQgdg

'0 0000000000000 000000D0O0000000O00000

OoOooooogdg

Ooooooggdg

OOooooogdg

Ooooooggg

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e ) s e e e s [ Y [
e e e e e e s e e e e s e [ Y [ Y

Ooooooooooooooogogogoao

O

Ooo0oooooooo0oooooooooDoooooooooao

Oo0oooooo o oo oDooooogooooo
OO0 ooooooo0 oo oDoooogogogoooo
OO0 ooooogo0ooDoDooogoggogoooo
OO0 ooDooogo0ooooooggogoooo
OO0 Do oDooo 0o oooooggoooao
Ooo0ooooooooooooooogogoooao
Oo0oooooo oo oDoooooogogoooo
OO0 oooooOo0ooDoDoooogoggogoooo
OO0 ooooogo0ooDoDooogoggogoooo
OO0 ooDooogogUooooooggoooao

oo oD oo oDooooogooge?

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

OoooocooooooooogogoQgog

Ooooooooooooooog
Oo0ooooooooooooaog
Oo0ooooooggogoooooaog
OO0 ooDooogogogoooooaog
OOoooooooooooooao
Ooooooooooooooaog
Oo0ooooooooooooaog
Oo0ooooooogoooooaog
OOo0oooooogogogogoooooaog
OO0 oDoDooogogogoooooaog
Ooooooooooooooao
Ooooooooooooooaogo
Ooooooooooooooaog
Ooooooooogooooooaog
OO0 ooooogoggogoooooaog
OOo0oooooooooooooao

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

O OoO0ooogoao
O0Ooo0ooo0oao
OOoo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgooo

o

OO oDoooooooooooe
Oo0ooooooogoooooao

(15) JP 2004-534000

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

Oo0ooooooooooooa.o

OO0Ooo0oo0oooao
OO0Ooo0ooooao
OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OO0O0o0ooooao
OOoo0ooooao
OO0Oo0ooooao

OO0 oDooDoogoggooT oog
O O0Oo0Oooooao

Oo0oooooogogQg x oooao
OO0 oooooogog4Qgooooog

OooooooQgdg
Oo0oooogoQgdg
OooooogQgdg
Oooooogogdg
Ooooooggdg
OooOoo0oooodgadg
OoooooogoQgdg
OoooooogoQgdg
OoooooogoQgg
OooooogQgdg
Ooooooggdg

X OO oOoogooo
OO0Ooo0oo0oooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao

OooOoooooQgdg

2004.11.

O Ooooo
O Ooooo
O OoOgooo

oooooooboboOoooooooobooon

Ooo0oooooQgdg
OoooooogoQgdg
Oo0oooogoQgdg
Ooooooggdg

11

ouguoboooboocuoboobobaoad

Ooooox »godg

,oooooooobooboobod

10

20

30

40

50



Ooooooooooooogodg
Oooooooooooogdg
Ooooooooooooogdg
OoDoDooooooooogdg

e T e T e T e T e T e |

[

Ooooooooo o0 oooooggoo

oo ooooooogogoQg
oo oooooogogoog
OO0 oooooogogog

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0Oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooaog
O 0Oo0Oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooo
O0Ooo0oooao

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

OooDoooooogogood
O 0oo0oo0oond

OOo0ooooooooOooooao

Rt

e i)

2 (ug

(16)

O 0Oooo
O Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
T OO0 oO
O Oooo
OO oo
O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Ooo

JP 2004-534000

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

V= YAPAN

=
TJ—AR#1

O0Ooo0oooo
O0Ooo0oooo
OOooOoooao
O 0OoO0Oo0ooog
O0Oo0oo0oo0oao
O0Ooo0oo0ooao

OO0 oooooggogdg
OoooooooogooOgod
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
Oo0oooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
O0o0Dooooogd
Ooooooood
Oooooooogod
Oooooooogod

OOoo0oooo

OOoo0oooo

- O

O0Oo0oooao

OoOoo0oo0odao

O0Ooo0oo0oo0oao

O0Ooo0oooao

50
5(CIf40)
10(CIf33)

O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0Oo0ooog
O0Ooo0oo0oo0oao
O0Ooo0oooao

O0Ooo0oooo

E

OOoo0oooao
O 0Oo0oooao
O 0Oo0Oooo

O 0OooQooooao
O O0OoQgooooao
O 0O O0ooOoooao
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

O0Ooo0oo0ooao

J04 > hed
PBS

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

O 0Oo0oo0oo0oao

2004.11.

O
O
O
O

O0Ooo0oo0ooao
O0Ooo0oooo
O0Ooo0oooo
O0Ooo0oooo

O

O 0Oo0Oooaog

10

20

30



a7

JP 2004-534000 A 2004.11.11

CHA

/70—
FIIHUE

> PN
EATEE W

S.aureus
Barnett
~DHEE

S.aureus
67-0
ANDIEE

S.aureus

B

ATCC#25923

S.aureus

ATCC
# 49230

~DkES

F12-9

Kon 7.74%x10°
K446 x 10
Kp 5.76 x 1010

50-70%

72%

62%

60%

94%

F13-1

Ko 111108
Ko 6.13%x1072
K, 551x10°®

0-15%

9%

F13-2

Kon1.19%10°
Ko 2.81%x10%
Kp 2.35x10°°

40-60%

59%

65%

55%

93%

L T e T e T e T e T e B e O e T e O e B e R T e T e TR e T s T e B e}

[

Ooocoooogoo

Ooo0ooooooo o0 oo ooo o000 oD oD oooo0oo oD ooooQgog
Ooo0ooDooooQo0ooDooooo0D oo oo oooo0ooDoooogQgdg
Oo0oooooooooooooo0D oo oDoooooooDoooogoQgg
OoOo0ooooooooooooooDUoooDoDoooggooooooggg

OoOooOoooO4oooooooooooogodg
OoooOoocooooooooooooo0oood

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 0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooooo
O OooOooo
O Ooogoo
OO o0gogog
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

Ooooooooodg

oo ooooooQodg
Ooooooog

Ooooooooooooaoo
OoooooooQogooooaoo
Ooooooo4Qgooooao
OO0 ooDooogog4Qgooooaog
OO0 o0DoDooogog4Qgooooao
OOoo0oooooooooao
Ooooooooooooaoo
OoooooooQogooooao
OooooooQgooooao
OO0 oDoDoogog4Qgooooaog
OO0 Oo0oDooogog4Qgooooao
OOoooooooooooao
OoooooooQogooooaoo
OO0 oooooQogooooao
OoooooogQgooooaog
OO0 ooooogogQgogogooao

O oo oooog
O Oo0oooooog
OO0 oooooog
Ooooooooo
Ooooooooog

Ooooooog
O oo oooog
O O0ooooog
OO0 ooooog

Ooooooooo
Ooooooog
Ooooooog
OOoooooog

O Oo0ogooooog

OO0 oooooog
Oooooooo
Ooooooog

OO0 o0DoDooogo4Qgogoooao
OoooooooOooOooOooao
OooooooQooooao

Ooooooog

OooooooQgoooao

O Oooo
OO oo
O 0O oo

~
o
o°c

O o oYy
N

O
O
Oooooooog

Oooooooo

OoooooogoQgoooao
OoDoooDoogQgogoxE
OO0 ooooooggogodg
OooooooooQgoogoo
Oo0oooooogogogoogooQg
OooooooogogogogooQg
Oo0oooooogoggogoog
OO0 ooooooggogg
Ooo0oooooooogoogoo
OooooooooQgoogoQo
Ooo0oooooogogQgogooQg
OO0 oooooogogogooQg
Oo0ooooooggogoQg
OO0 oooDoooggogdg

Oooooooog

OOoooooog
O Oo0ogooooog
Ooooooooo
Oooooooo

Oooooooog

O Oooo
OO oo
OO oo

0o~

]
m]
Oo0 oY

0o -

10

20

30

40

50



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

O
O

O
O

OO0 ooooooo0ooDoooooooooog
Oo0ooooooooooog

OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao

Oo0ooooooooooooao
Oo0ooooooooooooao
Oo0ooooooogooooooao
OO0 oooDooogogoooooao
OO0 oDooDooogogggoogoooao
Ooo0ooooooooooooao
Oo0ooooooooooooao
Oo0ooooooogooooooao
OO0 oooooogogoooooao
OO0 oooDooogoggoooooao
OO0 oDooDooogogggoooooao
Oo0ooooooooooooao
Oo0ooooooooooooao
Oo0ooooooooooooao
OO0 oooooogogoooooao
OO0 oooDooogogoooooao

O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O x OoOooo
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O Oo0ogooao
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Oooooao
O O0Oo0oooao

O 0Ooo0ooo
O 0Ooooo
O Ooooo

OOoo0ooood
OOoOo0ooood
O0Oo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
OO0OoO0o0oood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0ooood
O0Oo0ooood
OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
O0Ooo0oooao

o
o

O x Ooogogoaog-e
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O Oo0ogooao
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Oooooao
O O0Oo0oooao

(18) JP 2004-534000 A 2004.11.

0000000000000 0000D00000000000
0000000000000 O0O0O00O0O0O0O0O
,s¢000D00D0O0OD0,0000,000000

O
O
O
O
O
O
O

O
o
(]
O
O
O

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

,Jdodoooooooocoouoooooooooboooooooooaon

X Oogoogoogooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao
OOoo0oooao
OoOoo0oooao
OoOoo0oooao
O0Oo0oooo

OOoo0oooood
OOoo0oooOodg
OooooooQgodg
Oooooogdg
Ooooooogdg
Oooooogdg
OoOoo0ooooodg
OOoo0oooOgodg
Ooooooogdg
Ooooooogdg
Ooooooogdg
OOooooogdg
OOoo0oooOod
OoOoo0ooooOodg

O Oooo
OO oo
[ |
[ |
[ |
O d
O d
O d
[ |
[ |
[ |
O d
O d
[ |
[ |
[ |
O O
O d
O d
[ |
[ |
[ |
O O
O d
O d
[ |
[ |

O
O

O0Ooo0oooo

OoooooQgdg

O
O
O
O

O0Ooo0oooo

Ooooooogdg

O

O0Ooo0oooo

goooboobobooboooobooboboooboobooo

OoOooooogdg

11

O 0Oo0Oooaog

O0OooOooo x Oodg

,0o0ooooogoboooooboognob

10

20

30

40

50



(19)

JP 2004-534000 A 2004.11.11

Ooo0oOoao

F-aiil

RIMMS

) H B (mg) gl TZaN2k

#1 0 5 BT FCA/RIBI

#2 2 1 BT . FCA/RIBI

#3 4 1 BT FCA/RIBI

#4 7 1 B FCA/RIBI

#5 9 1 BT FCA/RIBI
a2R>Ta4)

vE B B (mg) e 7YaNv b

FIE] 0 5 BT FCA

T—ZN#1 14 1 BN RIBI

T—=Z h#2 28 1 MR RIBI

J—AL#3 42 1 W IEr RIBI
Oo0oooooboooboobooobooboooboooooobooonodao
oodo0oooO0ooooooooooboo0oo0ooOo0oooooooooooan
I I I e I 6 O A 6 O N O A A O R AR
Oo0o0oooo0oob0oob0o0oob0o0ooboobooobooooooooonoao
oo0o0ooob0oooooooooooooo0oobooooooooooOonOoan
I e I I I I I 6 B A N A I O N O A A O W A AR
Oo0o0oo0oo0ooboobo0oob0ooboob0oobo0oobooobooonodan
oodooo0ooooooooooooo0o0ooooDooo0oooooooOonoano
Oo0oooooboooboobooobooboooboooooobooonodao
goo0oooo0ooooooboooooooooooooOoaodao
oodoooad
Oo0o0oooo0oob0oob0o0oob0o0ooboobooobooooooooonoao
oo0o0ooob0oooooooooooooo0oobooooooooooOonOoan
I e I I I I I 6 B A N A I O N O A A O W A AR
Oo0o0oo0oo0ooboobo0oob0ooboob0oobo0oobooobooonodan
oodooo0ooooooooooooo0o0ooooDooo0oooooooOonoano
Oo0oooooboooboobooobooboooboooooobooonodao
Ooo0oOooaoao
ooooooooad
Oo0o0oooo0oob0oob0o0oob0o0ooboobooobooooooooonoao
oo0o0ooob0oooooooooooooo0oobooooooooooOonOoan
I e I I I I I 6 B A N A I O N O A A O W A AR
Oo0o0oo0oo0ooboobo0oob0ooboob0oobo0oobooobooonodan
oodooo0ooooooooooooo0o0ooooDooo0oooooooOonoano
Oo0oooooboooboobooobooboooboooooobooonodao
oodo0oooO0ooooooooooboo0oo0ooOo0oooooooooooan
oogooo0oooooooooooooooodn
Oo0o0oo0oOoa
Ooo0O0oooao
I e I I I I I 6 B A N A I O N O A A O W A AR
Oo0o0oo0oo0ooboobo0oob0ooboob0oobo0oobooobooonodan
oodooo0ooooooooooooo0o0ooooDooo0oooooooOonoano

Ooo0oooggogaog
OoOoooooOoogoao
OooooooQoogoao
OooooooQgogoao
OoooooQgogoaoQg
Ooooooggogaog
Ooooooggogaog

O 0Oo0Oooao

O O0ooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0Oo0ooooao
O 0O0gooooao

O
O
O
O
O
O
O

O 0Oo0oo0oo0oao

O0Ooo0oo0ooao

O0Ooo0oooo

O OooOooo
O Ooogooo
[ Y

10

20

30

40

50



OoooooooooooooooDooooooooao
Ooooooo0oooooooo0ooDooooooooao
Oo0oooooo0ooooooo4o0ooDooooooooao
Oo0oooooooooooo4o0Dooooogogogogoooao

OoooOoooDoooDoo oD ooogoooogogooogogoo
OoooOooooooooobhoooooooooOooOooad

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

Oo0ooooooogogoooao
Oo0oooooogogoooo
Oo0oooooogoggoooao
OO0 oooooogogogooao
OO0 oooDooogogogogoao
Ooooooooogooao
oo ooooooQgooao
OO0 ooooooQgooo
Oo0oooooogooao
OO0 oooooogogogogoao
OO0 oo oDooogogogoao
OooooooooQgooao
oo ooooooQgooao
OO0 ooooooQgooao
OO0 oooooogogooo
OO0 oooooogogogogoao
OooooooooOgoOooao
OooooooooQgooao
oo ooooooQgooo
OO0 ooooooQgooo

O O0ooo

O 0Oooo

O Oooo

(ab*y2U
0O0oao
Oad

O
O
O
O

O 0o oo

(20)

O 0o oo
O 0o oo
O O oo
I I [y
O 0o 0o o
O 0o oo

O

JP 2004-534000

(ab*)2U
0o

OoooooogogQgooao
Oo0oDooggooox
OooooooooOogooao
Ooooooooogooao
OoooooogooQgooao
Ooooooogogogooao
OoooooogQgooao
Oo0Dooooggogooao
Ooooooooogooao
OooooooooQogooao
OooooooogoQgooao
OoooooogoQgooao
Oo0ooooogoggooao
OO0 oDoooggogooao

O
O

g
O
g

O 0o ogo o
O 0o o O

O
O
O
O

2004.11.

O
O
O
O

11

O

10

20



F1V:

Oo0ooooooooooog

Oo0ooooooooooog

Rt

Biacore

ma

fEE

SdrG  FnbpA

ELISA

CIf40

£/ r0—)

Oooooooooooooogoao
Ooooooooogoooogooogoo

nt

nt

F29-18
F29-71

RIMMS

CIfAN3

Oo0oooocooooooondo

OooooooogoQgg

nt

nt

UTFEED:

O 0Oooo

nt
nt

nt
nt

F29-92
£31-20

F29 F30 F31 F32

F34 F36

O O
O

nt

nt

F31-36

O Oooo

O
O
O
O
O
O
O
O

O
OJ
O
O
O
O
O

O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao

nt

nt

F31-100
F31-195

F32-22

O o0Oood

nt
nt

nt
nt

O 0Oooo

nt

nt

F34-15

O Oooo

nt

nt

F36-77

O Oooo

O Ooo0oooo

nt

nt

F36-197

O Oooo

O Ooo0oooo

129

nt

nt

nt

nt

nt

nt

Y

INH-M010001

F12-3
F12-1

CHAN2N3 (C33) 33> g3l

OO oo

O O0Oo0oooao

LIF=&E

F11 F12 F17 F18

O oOood

Ooo0oo0ogogoo

F12-5

O 0ooo

O 0Ooo0oo0ooao

nt

nt

nt

F12-10

O Oooo

O 0Ooo0oooao

21)

O Oooo

O Ooo0oooo

nt

F33-7

CIfA N2N3 (CIf33) RIMMS

LT

O Oooo

O Ooo0oooo

nt

F35-279

OO oo

O O0Oo0gooo

F35177

FAO-7

nt

F33 F35 F38 F40

O 0Oood

O

Oo0oo0ogogoo

nt
nt

O 0Oooo

O 0Ooo0oo0ooao

F38-300
- F35129

nt

nt

O Oooo

O 0Ooo0oooao

O Oooo

O Ooo0oooao

13-2

nt

nt

INH-M000030
INH-M010004
INH-M010003

F13-6

JP 2004-534000 A 2004.11.11

15-EC6

1341

N

nt nt

Y
Y

ayRyiath

O Oooo

O Ooo0oooao

Citao

UTEED:

Fl13 F14 Fi5 F16

OO oo

O O0Oo0gooao

nt

nt

O Oood

O

Ooo0oo0ogogoo

nt

nt

nt

O 0Oooo
O 0Oooo

O 0Ooo0oo0ooao

O 0Ooo0oooo

Nt=R&%t7

N=RHEs

O Oooo

O Ooo0oooo

O Oooo

O Ooo0oooo

OO oo

O Oo0ogooao

O 0O oo

O O0Oo0oo0ooao

O
O
O
O
O

O 0Ooo0oo0ooao

O 0Ooo0oooo

O Ooo0oooo

O Oooooao

Ooo0Ooo0ogogoo

10

20

30

40

50



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

e e e e e R s [ s [ |
e ) e e e s e e e A R s s [ |
e e e e s e e e e e e R s [ s [ |
Oo0oooooooooDoooooooDooooxooooooooDoDoooooOogxoooooodg

Oo0oooooooooDo x oo oooooooooDoooogogaog

O Ooooo
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
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

OooooooQooooao

OoooooooQogoooao

OOo0ooooooo0ooooooo0oooDoDooooooooodg
OOo0oDoDoooo0ooDooooo0oo xooooooooodg

Oooooooogooooao

OoooooogoQgogoooao

OO0ooDoooo0oooooooooooDoDoooogooooodg
e e s e e e e [ e A |
OooooooooooooooooDoooooooooodg
OOooDoooooooooooOoooDo xooooooood

Ooooooooooogoogo

Ooo0oooooOooOooOooao

OoooooooQooooao

OoooooooQgoooao

OOoooDoooo0ooooooooooDoDooooooooogdg
OOo0oooooo0ooooooooooDoDoooogooooodg
OO0oDoDooo4o0ooooooDooDoDoooUogooooog
OO0 0DoDooo0odU0ooDoDooDUogUdUoooDoDoDooUogooooog
OOooooooooooooooooDoooooooooogdg

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

OoooooogooQogoooao

|
[

O
|

OOoooooogod
Oo0Dooooogod
Oooooooodg
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OoOooOooOooood
oo oQ0ooT dgoao

Ooooooooooooooooooog

O OooOooo

(22)

Oo0ooooooooooog

|
(&)

Oooooooooooooo4gogoooog
OOo0ooDooooooDooogog4goooog

Oooooooooooooooogoogoao
Ooooooooooooooogogoo

'‘'O0Do0 o0 oooOoooogooodg Ooooooood
OOooooo x ™o

[

O O0ooo

2004-534000

Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Oooooooodg
O X OoOoooogd
OO0 ooooogod

"o OO0 oooooogoooogo
OO0 oooooogoggoooao
OO0 oooDoooggoooaog
Oo0oooooooogogoOoooao
Oo0ooooooogoooao
Oo0ooooooQgoooao
Oo0oooooogoooao
OO0 oooooogoggoooao
OO0 oooDooogoggoooaog
Oo0ooooooogogoOoooao
Oooooooogogoooao
Oo0oooooogoQgoooao
OO0 oooooogogoooao
Oo0oooooogoggoooao
OO0 oooDoooggogoooaog

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

O O0ooo

2004.11.

oooooooooooogoo

O O0ooo
O 0Oooo
O Oooo
O Oooo

O Ooogo

10

20

30

40

50



Ooooooooooooooogogoooao
Ooooooooooooooogoooao

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

O

Oooooooodg
Ooooooood

(23) JP 2004-534000 A 2004.11.
0000000000000 000000D0000000O00D0O0O0DO0oOooOoaQ
0000000000000 D00D0DO0DO0DO0DO0DO00O0D0DDO0ODDO0ODOODO
0000000000000 D00DO00D0DO0O0D0O0O0DODO0ODOoOnDn
0000000000000 00D0DDO0ODODO0ODOoOO0O
0000000000000 D00DDO0DOO0DO0DO0D0O0O0DDO0ODDODOODO
0000000000000 00D0DD00D0DO00D00O000O0D0DO0O0DODO0ODOooOO0an
0000000000000 00D0DDO0DO0DO0DO0DO0D0O0O0DDO0DDO0ODOoODaO
000000000000 O0ODOnD
oooo0oo0DOoDOooDOoooOoooooo,
goooo0O0DOoOO0oOooooooooao,
oooOoo0DoOooODOoOooOoooooo,
Ooo0oao
ooooooDoooooo,
0000000000000 00D0DD00D0DO00D00O000O0D0DO0O0DODO0ODOooOO0an
0000000000000 00D0DDO0DO0DO0DO0DO0D0O0O0DDO0DDO0ODOoODaO
0o
0o
0oo0oao
0o
=V
QLER FyrlL v
A ,-X ko 7' He
BEos §oae | mE | oER s (PR g T g
1 12 13-2 36 ATCC 1.20
mg/kg 25923
Lp. —El |18 0.1 mi/
hr. \Y
2 15 CRL17 | 36 ATCC 1:20
71 mg/kg 25923
3 15 D-PBS | N/A ATCC 1:20
25923 :
4 12 13-2 36 Barnett 1:20
ma/kg
5 15 CRL17 | 36 Barnett 1:20
71 mg/kg
6 15 D-PBS | N/A Barnett 1:20
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AACATTATGATGACACAGTCGCCATCATCTCTGGCTGTGTCTGCAGGAGAAAA
GGTCACTATGAGCTGTAAGTCCAGTCAAAGTGTTTTATACAGTTCAAATCAGAA
GAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGTCTCCTAAACTACTGA
TCTACTGGGCATCCACTAGGGAATCTGGTGTCCCTGATCGCTTCACAGGCAGT
GGATCTGGGACAGATTTTACTCTTACCATCAACAGTGTACAAGCTGAAGACCTG
GCAGTTTATTACTGTCATCAATACCTCTCCTCGCACACGTTCGGAGGGGGGAC
CAAGCTGGAAATAAAA

NIMMTQSPSSLAVSAGEKVTMSCKSSQSVLYSSNOKNYLAWYQQKPGQSPKLLIY
WASTRESGVPDRFTGSGSGTDFTLTINSVQAEDLAVYYCHQYLSSHTFGGGTKLE
IK
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CAGGTGCATCTGAAGGAGTCAGGACCTGGCCTGGTGGCACCCTCACAGAGCC

TGTCCATCACATGCACTGTCTCTGGATTCTCATTATCCAGATATAATATACACTG
GGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGGCTGGGAATGATATGGGGT
GGTGAAAACACAGACTATAATTCAGCTCTCAAATCCAGACTGAGCATCAGCAA
GGACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCAAACTGATGA
CACAGCCATGTACTACTGTGCCAGCGCCTACTATGGTAACTCCTGGTTTGCTTA
CTGGGGCCAGGGGACTCTGGTCACTGTCTCTGCA

QVHLKESGPGLVAPSQSLSITCTVSGFSLSRYN!HWVRQPPGKGLEWLGMIWGGE

NTDYNSALKSRLSISKDNSKSQVFLKMNSLQTDDTAMYYCASAYYGNSWFAYWG

QGTLVTVSA
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AACATTATGATGACACAGTCGCCATCATCTCTGGCTGTGTCTGCAGGAGAAAA
GGTCACTATGAGCTGTAAGTCCAGTCAAAGTGTTTTATACAGTTCAAATCAGAA
GAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGTCTCCTAAACTGCTGA
TCTACTGGGCATCCACTAGGGAATCTGGTGTCCCTGATCGCTTCACAGGCAGT
GGATCTGGGACAGATTTTACTCTTACCATCAGCAGTGTACAAGCTGAAGACCT
GGCAGTTTATTACTGTCATCAATACCTCTCCTCGTACACGTTCGGAGGGGGGA
CCAAGCTGGAAATAAAA

NIMMTQSPSSLAVSAGEKVTMSCKSSQSVLYSSNQKNYLAWYQQKPGQSPKLLIY
WASTRESGVPDRFTGSGSGTDFTLTISSVQAEDLAVYYCHQYLSSYTFGGGTKLE!

K
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CAGGTGCAGCTGAAGGAGTCAGGACCTGGCCTGGTGGCACCCTCACAGAGCC
TGTCCATCACATGCGCTATCTCTGGGTTCTCATTATCCAGATATAGTGTACACT
GGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGGCTGGGAATGATATGGGG
TGGTGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTGAGCATCAGCAA
GGACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCAAACTGATGA
CACAGCCATGTATTACTGTGCCAGAAAAGGGGAATTCTACTATGGTTACGACG
GGTTTGTTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

QVQLKESGPGLVAPSQSLSITCAISGFSLSRYSVHWVYRQPPGKGLEWLGMIWGG
GNTDYNSALKSRLSISKDNSKSQVFLKMNSLQTDDTAMYYCARKGEFYYGYDGEV
YWGQGTLVTVSA '
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AACATTATGATGACACAGTCGCCATCATCTCTGGCTGTGTCTGCAGGAGAAAA
GGTCACTATGAGCTGTAGGTCCAGTCAAAGTGTTTTATACAGTTCAAATCAGAA
GAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGTCTCCTACACTGCTGA
TCTACTGGGCATCCACTAGGGAATCTGGTGTCCCTGATCGCTTCACAGGCAGT
GGATCTGGGACAGATTTTACTCTTACCATCAGCAGTGTACAAGCTGAAGACCT
GGCAGTTTATTACTGTCATCAATACCTCTCCTCGTACACGTTCGGAGGGGGGA

CCAAGCTGGAAATAAAA

gobooboooboobooobogbao

goobgao

oogad
NIMMTQSPSSLAVSAGEKVTMSCRSSQSVL
YSSNQKNYLAWYQQKPGQSPTLLIYWASTR
E_§GVPDRFTGSGSGTDFTLT!SSVQAEDLA
VYYCHQYLSSYTFGGGTKLEIK

gboooboobooobooboobaoaodanb
ooooao
goooobooboobooboobooDbao
goodgano

oagad

2004.11.

(I
[N

10

20

30

40



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

DoOo0o0oo0o0oOo0o0oo0Doo0Dooo0oooooogoo0oo0ooooooeoon® 7777 T ooao

Oo0ooooooo0ooooooogooooao

(28) JP 2004-534000 A 2004.11.11

GCAGCTGAAGGAGTCAGGACCTGGCCTG GTGGCACCCTCACAGAGCC
?é?g gATCACATGCACTGTCTCTGGGTTCTCATTATCCAGATATAGTGTACACT
GGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGGCTGGGAATGATATGGGG
TGGTGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTGAGCATCACCAA
GGACAACTCCAAGAGC CAAGTTTTCTTAAAAATGAACAGTCTGCAAACTGATGA
CACAGCCATGTACTACTGTGCCACCGCCTACTATGGTAACTCCTG GTTTGCTTA
CTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA
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AACATTATGATGACACAGTCGCCATCATCTCTGGCTGTGTCTGCAGGAGAAAA
GGTCACTATGAGCTGTAAGTCCAGTCAAAGTGTTTTATACAGTTCAAATCAGAA
GAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGTCTCCTAAACTGCTGA
TCTACTGGGCATCCACTAGGGAATCTGGTGTCCCTGATCGCTTCACAGGCAGT
GGATCTGGGACAGATTTTACTCTTACCATCAGCAGTGTACAAGCTGAAGACCT
GGCAGTTTATTGCTGTCATCAATACCTCTCCTCGTACACGTTCGGAGGGGGGA
CCGAGCTGGAAATAAAA
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GACATTGTGATGACACAGTCGCCAGACTCTCTGGCTGTGTCTCTGGGAGAAAG
GGTCACTATGAACTGTAAGTCCAGTCAAAGTGTTTTATACAGTTCAAATCAGAA

GAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGTCTCCTAAACTGCTGA
TCTACTGGGCATCCACTAGGGAATCTGGTGTCCCTGATCGCTTCAGCGGCAGT

. GGATCTGGGACAGATTTTACTCTTACCATCAGCAGTGTACAAGCTGAAGACCT

GGCAGTTTATTACTGTCATCAATACCTCTCCTCGTACACGTTCGGAGGGGGGA
CCAAGCTGGAAATAAAA
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TGTCCATCACATGCACCATCTCTGGGTTCTCATTATCCAGATATAGTGTACACT
GGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGGCTGGGAATGATATGGEGG
TGGTGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTGAGCATCAGCAA
AGACAACTCCAAGAACCAAGTTTTCTTAAAAATGAACAGTCTGACCGCCGCTGA
CACAGCCGTGTATTACTGTGCCAGAAAAGGGGAATTCTACTATGGTTACGACG
GGTTTGTTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTTCC
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MONOCLONAL ANTIBODIES TO THE CLFA PROTEIN
AND METHOD OF USE IN TREATING OR PREVENTING INFECTIONS

Cross Reference to Related Applications

The present application claims the benefit of U.S. provisional applications
Ser. No. 60/308,118, filed July 30, 2001, Ser. No. 60/298,413, filed June 18, 2001,
Ser. No. 60/274,611, filed March 12, 2001, and Ser. No. 60/264,072, filed January
26, 2001.

Field of the Invention

The present invention relates in general to antibodies that have been
generated against clumping factor A (or CIfA), a surface localized protein expressed
in Staphylococcus aureus and other staphylococcus bacteria, and in particular to
monoclonal antibodies against the CIfA protein and its active fragments or proteins
from its fibrinogen binding domain such as Clf40, CIf33, or CHA N3, and their use in
inhibiting the binding of the CIfA protein to fibrinogen or fibrin and treating or

preventing S. aureus infections.

Background of the Invention

The successful colonization of the host is a process required for most
microorganisms to cause infections in animals and humans. Microbial adhesion is
the first crucial step in a series of events that can eventually lead to disease.
Pathogenic microorganisms colonize the host by attaching to host tissues or serum
conditioned implanted biomaterials, such as catheters, artificial joints, and vascular
grafts, through specific adhesins present on the surface of the bacteria.
MSCRAMM™s (Microbial Surface Components Recognizing Adhesive Matrix
Molecules) are a family of cell surface adhesins that recognize and specifically bind
to distinct components in the host's extracellular matrix. Once the bacteria have
successfully adhered and colonized host tissues, their physiology is dramatically
altered and damaging components such as toxins and proteolytic enzymes are
secreted. Moreover, adherent bacteria often produce a biofilm and quickly become

more resistant to the killing effect of most antibiotics.

JP 2004-534000 A 2004.11.11



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

15

20

25

(42)

WO 02/072600 PCT/US02/02296

%)

S. aureus causes a spectrum of infections that range from cutaneous lesions
such as wound infections, impetigo, and furuncles to life-threatening conditions that
include pneumonia, septic arthritis, sepsis, endocarditis, and biomaterial related
infections. S. aureus is known to express a repertoire of different MSCRAMMs that
can act individually or in concert to facilitate microbial adhesion to specific host
tissue components. MSCRAMMSs provide an excellent target for immunological
attack by antibodies, in particular monoclonal antibodies. The presence of the
appropriate anti-MSCRAMM high affinity antibodies can have a double-edged
attack, first the antibodies can prevent microbial adherence and second the
increased levels of MSCRAMM antibodies facilitate a rapid clearance of the
organism from the body through opsonaphagocytic killing.

However, it has still remained a problem to identify and utilize the information '

concerning MSCRAMM™s from S. aureus such as the CIfA protein to generate
effective monoclonal antibodies because of the variability in the binding propetties
_of the different MSCRAMM™s and their role in infectivity and spread of bacterial
infections. In particular, it has been a problem to develop monoclonal antibodies
which can bind to CHA and which can be use to inhibit or impair the binding of
staphylococcal CIfA to fibrinogen or fibrin and thus be useful in methods of
preventing or freating staphylococcal infections. It has thus remained a highly
desirable goal in the field of infectious diseases to develop monoclonal antibodies
and other compositions which are successful in treating and preventing a wide
variety of staph infections, particularly by inhibiting or impairing the bacteria's ability
to bind to fibrinogen or fibrin.

Summary of the Invention

Accordingly, it is an object of the present invention to provide monoclonal
antibodies that can bind to the S. aureus CIfA protein and thus be useful in methods
to treat or prevent staphylococcal infections.

JP 2004-534000 A 2004.11.11
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It is also an object of the present invention to provide monoclonal antibodies
which are able to bind CIfA, and which are generated from the binding subdomains
of the S. aureus CIfA protein, including the CIf40, CIf33 and CIfA N3 proteins, or
active portions thereof, to be utilized in methods of treating or protecting againét
staphylococceal infections.

It is also an object of the present invention to provide a monoclonal
antibodies to the Cif40, CIf33 and CifA N3 proteins which can be useful in
preventing adherence of Staphylococcal bacteria by inhibiting or impairing the
binding of the CIfA protein to fibrinogen or fibrin.

It is a further object of the present invention to provide antibodies and
antisera which can recognize the fibrinogen binding A domain of the CIfA protein
and which can thus be useful in methods of treating, preventing, identifying or
diagnosing staphylococcal infections.

It is a further object of the invention to provide amino acid sequences and the
nucleic acid sequences which code for the variable light sequence and the variable
heavy sequences of the monoclonal antibodies of the present invention.

it is still further an object of the present invention to provide a monoclonal
antibody to CIfA which is protective against infection from S. aureus, and which can
achieve cross-reactivity against other types of staph infection.

These and other objects are provided by virtue of the present invention which
comprises the isolation and use of monoclonal antibodies to the CIfA protein and/or
its binding subdomains, including the proteins CIf40, CIf33, and CIfA N3, for the
prevention and treatment of Staphylococcus infections. The present application thus
describes the discovery, production, characterization, and in vi;/o evaluation of
monoclonal antibodies against CIfA, a surface localized protein expressed by
virtually every S. aureus strain. Data presented here clearly demonstrate that
monoclonal antibodies against CIfA and its active subdomains such as CIf40, Cif33
and N3 can be used fo treat or protect against S. aureus infections.

The discovery and isolation of anti-CIfA monoclonal antibodies in accordance
with the present invention can thus be used to impair or inhibit binding of the CIfA

JP 2004-534000 A 2004.11.11
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protein to fibrinogen or fibrin and thus be useful in methods or treating or preventing
staph infections. In accordance with the invention, suitable compositions and
vaccines based on the isolated CIfA protein subdomains and antibodies raised
thereto, as well as methods for their use, are also contemplated.

These embodiments and other alternatives and modifications within the spirit
and scope of the disclosed invention will become readily apparent to those skilled in
the art from reading the present specification and/or the references cited herein, all
of which are incorporated by reference.

Brief Description of the Drawing Figures

Figure 1 is a graph of a biacore analysis used to measure CIfA binding and
subsequent binding/inhibition of fibrinogen when monoclonal antibodies 13-1 or 13-
2 in accordance with the present invention are bound to a chip using rabbit anti-
mouse Fc (RAM-Fc) antibody.

Figure 2 is a graph of a biacore analysis of the Chimeric monoclonal antibody
12-9 in accordance with the present invention.

Figure 3 is a graph of a flow cytometric analysis of monoclonal antibody
Chimeric 12-9 showing bihding to 8. aureus (Strain Newman).

Figure 4 is a graph showing binding affinity to CIfA of Chimeric and
Humanized monoclonal antibody 12-9 in accordance with the invention.

Figure 5 is a graph showing the protection against Staphylococcus aureus
murine lethal challenge model.

Figure 6 is a graph showing the whole cell inhibition of S. aureus adherence
to immobilized fibrinogen using the monoclonal antibodies of the present invention.

Figure 7 is a graph showing the comparative binding of S. aureus using the
12-9 murine, 12-9 chimetic, and 12-9 humanized monoclonal antibodies in
accordance with the present invention.
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Figure 8 is a depiction of the variable heavy chain and variable light
sequences of the monoclonal antibodies of the present invention showing the
conserved sequences in the CDOR1, CDR2 and CDRS3 regions.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In accordance with the present invention, there are provided monoclonal
antibodies which ¢an bind to the CIfA protein of S. aureus, and these monoclonal
antibodies have been raised against active binding subdomain proteins including
CIf40, CIf33, and the CIfA N3 regions which have been isolated and purified by the
present inventors. The monoclonal antibodies in accordance with the invention
have been shown to treat or protect against S. aureus infections.

Previously, McDevitt et al (McDevitt et al, 1994, Mol. Microbiol. 11, 237-248)
identified a 92 kDa surface protein, from S. aureus strain Newman, demonstrated to
be responsible for the fibrinogen-dependent clumping of bacteria, and this is now
disclosed in U.S. Pat. No. 6,177,084, incorporated herein by reference. The gene,
designated CIfA, was cloned and sequenced, and this is disciosed in U.S. Pat. No.
6,008,341, also incorporated by reference, and this region, representing a 896
amino acid protein as predicted from the DNA sequence, mediates adherence of
bacteria to fibrinogen-coated surfaces, thereby identifying CIfA as a MSCRAMM™,
The CIfA gene consists of a cytoplasmic domain, a lransmembra‘ne domain, an
anchoring domain to the cell wall and a region (designated R) that connects the cell
anchoring domains with the NH,-terminal region A (composed of a unique 520
residue segment). The fibrinogen-binding domain of this MSCRAMM has been
localized to a 218-residue segment within region A. McDevitt et al (McDevitt et al,
1995, Mol. Microbiol. 16, 895-907) has shown that region A of CIfA is sufficient for
the clumping phenotype.

However, previously, no one has been able to generate monoclonal
antibodies to the S. aureus CIfA protein. Accordingly, the present invention refates
to an isolated andfor purified monoclonal antibody which can bind to the CIfA
protein or its binding subdomains, including the CIf40, CIf33 and CIfA N3 proteins,

JP 2004-534000 A 2004.11.11
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and which thus can be useful in methods of preventing and treating staphylococcal
infection when used in amounts effective to prevent or treat such infections. These
monoclonal antibodies may be produced using, e.g., the method of Kohler and
Milstein, Nature 256:495-497 (1975), or other suitable ways known in the field, and
in addition can be prepared as chimeric, humanized, or human monocional
antibodies in ways that would be well known in this field. Still further, monoclonal
antibodies may be prepared from a single chain, such as the light or heavy chains,
and in addition may be prepared-from active fragments of an antibody which retain
the binding characteristics (e.g., specificity and/or affinity) of the whole antibody. By
active fragments is meant an antibody fragment which has the same binding
specificity as a complete antibody which binds to the CIfA protein, and the term
"antibody" as used herein is meant to include said fragments. Additionally, antisera
prepared using monoclonal or polyclonal antibodies in accordance with the
invention are also contemplated and may be prepared in a number of suitable ways
as would be recognized by one skilled in the art.

As indicated above, antibodies to CIfA may be prepared in a number of
suitable ways that would be well known in the art, such as the well-established
Kohler and Milstein method described above which can be utilized to generate
menoclonal antibodies. In one such method, mice are injected intraperitoneally
once a week for a prolonged period with a purified’ recombinant CIfA protein, or
isolated subdomain protein such as CIf40, Cif33, or CIfA N3, or an active portion
thereof, followed by a test of biood obtained from the immunized mice to determine
reactivity to the purified CIfA. Following identification of mice reactive to CIfA,
lymphocytes isolated from mouse spleens are fused to mouse myeloma cells to
produce hybridomas positive for the antibodies against CIfA which are then isolated
and cultured, following by purification and isotyping.

In order to generate monoclonal antibodies in accordance with the invention,
it is thus preferred that these be generated using recombinantly prepared CIfA,
Cli40, CIf33 or N3 proteins using conventional methods well known in the art. For

JP 2004-534000 A 2004.11.11
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example, one such method employs the use of E. colf expression vector pQE-30 as
an expression vector for cloning and expressing recombinant proteins and peptides.

Using PCR, the A domain of CIfA (CIf40 representing AA 40-559 or Cif33
representing AA 221-550) was amplified from S. aureus Newman genomic DNA
and subcloned into the E. coli expression vector PQE-30 (Qiagen), which allows for
the expression of a recombinant fusion protein containing six histidine residues.
This vector was subsequently transformed into the E. coli strain ATCC 55151,
grown in a 15-liter fermentor to an optical density (ODgy) Of 0.7 and induced with
0.2 mM isopropyl-1-beta-D galactoside (IPTG) for 4 hours. The cells were harvested
using an AG Technologies hollow-fiber assembly (pore size of 0.45 um) and the cell
paste frozen at —80° C. Cells were lysed in 1X PBS (10mL of buffer/1 g of cell
paste) using 2 passes through the French Press @ 1100psi. Lysed cells were spun
down at 17,000rpm for 30 minutes to remove cell debris. Supernatant was passed
over a 6-mL HiTrap Chelating (Pharmacia) column charged with 0.1M NiCl,. After
loading, the column was washed with 5 column volumes of 10mM Tris, pH 8.0,
100mM NaCl (Buffer A). Protein was eluted using a 0-100% gradient of 10mM Tris,
pH 8.0, 100mM NaCl, 200mM imidazole (Buffer B) over 30 column volumes. Clf40
or CIf33 eluted at ~13% Buffer B (~26mM imidazole). Absorbance at 280nm was
monitored. Fractions containing CIf40 or CIf33 were dialyzed in 1x PBS.

The protein was then put‘ through an endotoxin removal protocol. Buffers
used during this protocol were made endotoxin free by passing over a 5-mL Mono-
Q sepharose (Pharmacia) column. Protein was divided evenly between 4x 15mL
tubes. The volume of each tube was brought to 9mL with Buifer A. 1mL of 10%
Triton X-114 was added to each tube and incubated with rotation for 1 hour at 4°C.
Tubes were placed in a 37°C water bath to separate phases. Tubes were spun
down at 2,000rpm for 10 minutes and the upper agueous phase from each tube
was collected and the detergent extraction repeated. Aqueous phases from the 2nd
extraction were combined and passed over a 5-mL IDA chelating (Sigma) column,
charged with 0.1M NiCl, to remove remaining detergent. The column was washed
with 9 column volumes of Buffer A before the protein was eluted with 3 column

JP 2004-534000 A 2004.11.11
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volumes of Buffer B. The eluant was passed over a 5-mL Detoxigel (Sigma) column
and the flow-through collected and reapplied to the column. The flow-through from
the second pass was collected and dialyzed in 1x PBS. The purified product was
analyzed for concentration, purity and endotoxin level before administration into the
mice.

The amino acid sequence for Cif40 obtained in this manner is shown herein
as SEQ ID NO:2, and is encoded by nucleic acids having the sequence as set fbrth
in SEQ ID NO:1, or degenerates thereof. In addition, the amiho acid sequence for
CIf33 obtained in this manner is shown herein as SEQ ID NO:4, and is encoded by
nucleic acids having the sequence as set forth in SEQ ID NO:3, or degenerates
thereof.

In accordance with the invention, following isolation of the CIfA protein or its
active subdomains such as Clf40, CIf33 or CHfA N3, monoclonal antibodies to these
proteins can be produced by a number of suitable ways. For example, in one
preferred method, the purified CIf40 and CIf33 proteins were used to generate a
panel of murine monoclonal antibodies. Briefly, a group of Balb/C mice received a
series of subcutaneous immunizations of 50 g of Cif40 or CIf33 protein in solution or
mixed with adjuvant as described below:

Injection Day Amount (ug) Route Adjuvant
Primary 0 50 Subcutaneous Freund’s Complete
Boost #1 14 5(CIf40) Intravenous PBS

10(CIf33)

Three days after the final boost, the spleens were removed, teased into a
single cell suspension and the lymphocytes harvested. The lymphocytes were then
fused to a SP2/0-Ag14 myeloma cell line (ATCC #1581). Cell fusion, subsequent
plating and feeding were performed according to the Production of Manoclonal
Antibodies protacol from Current Protocols in Immunology {Chapter 2, Unit 2.).

Any clones that were generated from the fusion were then screened for
specific anti-Cif40 antibody production using a standard ELISA assay. Positive
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clones were expanded and tested further. Fifteen positive clones were originally
identified and cloned by limiting dilution for further characterization. Single cell
clones were tested for activity in a direct binding ELISA, a modified ELISA to
measure inhibition of fibrinogen binding to CLF40, whole bacterial cell binding by
flow cytometry and affinity for Clf40 binding by Biacore analysis.

S. aureus bacterial samples (strains Barneit, 67-0, ATCC#25923 and
ATCC#49230) were collected, washed and incubated with Mab 13-2, 12-9, 13-1 or
PBS alone (control) at a concentration of 2 mg/ml after blocking protein A sites with
rabbit IgG (50 mg/ml). Following incubation with antibody, bacterial cells were

incubated with Goat-F,-Anti-Mouse-F,,,-FITC which served as the detection

@2
antibody.  After antibody labeling, bacterial cells were aspirated through the
FACScaliber flow cytometer to anailyze fluorescence emission (excitation: 488,
emission: 570). For each bacterial strain, 10,000 events were collected and
measured.

High binding 96 well plates were coated with 1 mg/ml solution of CIf40 in
PBS (pH 7.4), covered, and incubated at room temperature for 2 hours. Plates
were then washed with PBS, 0.05% Tween 20 and blocked with 1% BSA solution
for 1 hour at room temperature. Following washing, monocional antibody
supernatant was added and plates were incubated for 1 hour at room temperature.
Plates were then washed and 0.1 mg/ml human fibrinogen solution was added to
each well. Plates were incubated for 1 hour at room temperature and washed.
Sheep anti-fibrinogen AP conjugate was added at a 1:750 dilution in PBS, 0.05%
Tween 20, 0.1% BSA and allowed to incubate for 1 hour at room temperature.
Plates were then washed and pNPP (developing solution) was added at a final
concentration of 1 mg/ml. Plates were incubated 15-30 minutes at 37 ° C and
results were read at 405 nm and analyzed using Perkin Elmer HTS 7000 Bio-Assay
reader, »

Kinetic analysis was perforrﬁed on a Biacore 3000 using the Ligand capture
method included in the software. A rabbit anti-mouse-Fc antibody (Biacore) was

amine coupled to a CM5 chip. The monoclonal antibody being analyzed was then
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10
passed over the chip, allowing binding to the Fc portion. Varying concentrations of
the CIf40 or Cif33 protein were then passed over the chip surface and data
collected. Using the Biacore provided Evaluation software (Version 3.1), k,, and Ky
were measured and K, and K, were calculated.

As shown in data below, immunizations to generate monoclonal antibodies in
accordance with the present invention directed to CIf40 or active portions of CIf40
(N2N3 or N3 regions) have yielded monoclonal antibodies with different and diverse
reactivity and cross-reactivity profiles.

Although production of antibodies using recombinant forms of the CIfA
protein is preferred, antibodies may be generated from natural isolated and purified
CIfA proteins or regions as well, and monoclonal or polyclonal antibodies can be
generated using the natural CIfA proteins or active regions in the same manner as
described above to obtain such antibodies. Still other conventional ways are
available to generate the CIfA antibodies of the present invention using recombinant
or natural purified CIfA proteins or its active regions, as would be recognized by one
skilled in the art.

As would be recognized by one skilled in the art, the antibodies of the
present invention may also be formed into suitable pharmaceutical compositions for
administration to a human or animal patient in order to treat or prevent an infection
caused by staphylococcal bacteria. Pharmaceutical compaositions containing the
antibodies of the present invention, or effective fragments thereof, may be
formulated in combination with any suitable pharmaceutical vehicle, excipient or
carrier that would commonly be used in this art, including such as saline, dextrose,
water, glycerol, ethanol, other therapeutic compounds, and combinations thereof.
As one skilled in this art would recognize, the particular vehicle, excipient or carrier
used will vary depending on the patient and the patient's condition, and a variety of
modes of administration would be suitable for the compositions of the invention, as
would be recognized by one of ordinary skill in this art. Suitable methods of
administration of any pharmaceutical composition disclosed in this application
include, but are not limited to, topical, oral, anal, vaginal, intravenous,
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intraperitoneal, intramuscular, subcutaneous, intranasal and intradermal
administration.

For topical administration; the composition is formulated in the form of an
ointment, cream, gel, lotion, drops (such as eye drops and ear drops), or solution
(such as mouthwash). Wound or surgical dressings, sutures and aerosols may be
impregnated with the composition. The composition may contain conventional
additives, such as preservatives, solvents fo promote penetration, and emollients.
Topical formulations -may also contain conventional carriers such as cream or
ointment bases, ethanol, or oleyl alcohol.

Additional forms of antibody compositions, and other information concerning
compositions, methods and applications with regard to other MSCRAMM™s will
generally also be applicable to the present invention involving antibodies to the CIfA
MSCRAMM™ and are disclosed, for example, in U.S. Patent 6,288,214 (Hook et
al.), incorporated herein by reference.

The antibody compositions of the present invention which are generated
against the CIfA protein or its effective subdomains such as CIf40, Clf33 or N3 may
also be administered with a suitable adjuvant in an amount effective to enhance the
immunogenic response against the conjugate. For example, suitable adjuvants
may include alum (aluminum phosphate or aluminum hydroxide), which is used
widely in humans, and other adjuvants such as saponin and its purified component
Quil A, Freund's complete adjuvant, RIBBI adjuvant, and other adjuvants used in
research and veterinary applications. Still other chemically defined preparations
such as muramyl dipeptide, monophosphoryl lipid A, phospholipid conjugates such
as those described by Goodman-Snitkoff et al. J. Immunol. 147:410-415 (1991) and
incorporated by reference herein, encapsulation of the conjugate within a
proteoliposome as described by Miller et al., J. Exp. Med. 176:1739-1744 (1992)
and incorporated by reference herein, and encapsulation of the protein in lipid
vesicles such as Novasome™ lipid vesicles (Micro Vescular Systems, Inc., Nashua,
NH) may also be useful.
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In any event, the antibody compositions of the present invention will thus be
useful for interfering with, modulating, inhibiting binding interactions between CIfA
on staphylococcal bacteria and fibrinogen on host cells and tissues, or in displacing
staphylococeal bacteria which has become bound to fibrinogen associated with host
cells and tissues. Accordingly, the present invention will have particular applicability
in developing compositions and methods of preventing or treating staphylococcal
infection, and in inhibiting binding of staphylococcal bacteria to host tissue and/or
cells.

In accordance with the present invention, methods are provided for
preventing or treating a staphylococcal infection which comprise administering an
effective amount of an antibody to the CIfA protein or its active subregions such as
CIf40, CIf33 or N3 as described above in amounts effective to treat or prevent the
infection. In addition, these monoclonal antibodies have been shown to be useful in
impairing the binding of staphylococcal bacteria to fibrinogen or fibrin, and have
thus proved effective in treating or preventing infection from staph bacteria such as
S. aureus. Even further, the antibodies in accordance with the invention are doubly
effective in that they have been shown to be cross-reactive across a wide variety of
S. aureus strains which will thus improve the effectiveness and efficiency of
compositions based on the monoclonals of the present invention.

Accordingly, in accordance with the invention, administration of the
antibodies of the present invention in any of the conventional ways described above
(e.g., topical, parenteral, intramuscular, etc.), and will thus provide an extremely
useful method of treating or preventing staphylococcal infections in human or
animal patients. By effective amount is meant that level of use, such as of an
antibody titer, that will be sufficient to either prevent adherence of the bacteria, to
inhibit binding of staph bacteria to host celis and thus be useful in the treatment or
prevention of a staph infection. As would be recognized by one of ordinary skill in
this art, the level of antibody titer needed to be effective in treating or preventing
staphylococcal infection will vary depending on the nature and condition of the

patient, and/or the severity of the pre-existing staphylococcal infection.
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In addition to the use of antibodies to the CIfA protein and the regions in the
A domain of that protein to treat or prevent S. aureus infection as described above,
the present invention contemplates the use of these antibodies in a variety of ways,
including the detection of the presence of S. aureus to diagnose a staph infection,
whether in a patient or on medical equipment which may also become infected. In
accardance with the Invention, a preferred method of detecting the presence of
staph infections involves the steps of obtaining a sample suspected of being
infected by one or more staphylococcal bacteria species or strains, such as a
sample taken from an individual, for example, from one’s blood, saliva, tissues,
bone, muscle, cartilage, or skin. The cells can then be lysed, and the DNA
extracted, precipitated and amplified. Following isofation of the sampie, diagnostic
assays utilizing the antibodies of the present invention may be carried out to detect
the presence of S. aureus, and such assay techniques for determining such
presence in a sample are well known to those skilled in the art and include methods
such as radioimmunoasssay, Western blot analysis and ELISA assays. in general,
in accordance with the invention, a method of diagnosing an S. aureus infection is
contemplated wherein a sample suspected of being infected with S. aureus
infection has added to it a CfA protein antibody in accordance with the present
invention, and S. aureus is indicated by antibody binding to the CIfA proteins in the
sample.

Accordingly, antibodies in accordance with the invention may be used for the
specific detection of staphylococcal map proteins, for the prevention of infection
from staph bacteria, for the treatment of an ongoing infection, or for use as research
tools. The term “antibodies” as used herein includes monoclonal, polyclonal,
chimeric, single chain, bispecific, simianized, and humanized or primatized
antibodies as well as Fab fragments, such as those fragments which maintain the
binding specificity of the antibodies to the CIfA proteiné, including the products of an
Fab immunoglobulin expression library. Accordingly, the invention contemplates
the use of single chains such as the variable heavy and light chains of the

antibodies as will be set forth below. Generation of any of these types of antibodies
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or antibody fragments is well known to those skilled in the art. In the present case,
monocional antibodies to CIfA proteins have been generated and isolated and
shown to protect against staphylococcal infection.

Any of the above described antibodies may be labeled directly with a
detectable label for identification and quantification of staph bacteria. Labels for
use in immunoassays are generally known to those skilled in the art and include
enzymes, radioisotopes, and fluorescent, luminescent and chromogenic
substances, including colored particles such as colioidal gold or latex beads.
Suitable immunoassays include enzyme-linked immunosorbent assays (ELISA).

Alternatively, the antibody may be labeled indirectly by reaction with labeled
substances that have an affinity for immunoglobulin. The antibody may be
conjugated with a second substance and detected with a labeled third substance
having an affinity for the second substance conjugated to the antibody. For
example, the antibody may be conjugated to biotin and the antibody-biotin
conjugate detected using labsled avidin or streptavidin. Similarly, the antibody may
be conjugated to a hapten and the antibody-hapten conjugate detected using
labeled anti-hapten antibody. These and other methods of labeling antibodies and
assay conjugates are well known to those skilled in the art.

Antibodies to CIfA as described above may also be used in production
facilities or laboratories to isolate additional quantities of the proteins, such as by
affinity chromatography. For example, the antibodies of the invention may also be
utilized to isolate additional amounts of the CIfA protein or its active fragments.

The isolated antibodies of the present invention, or active fragments thereof,
may also be utilized in the development of vaccines for passive immunization
against staph infections. Further, when administered as pharmaceutical
composition to a wound or used to coat medical devices or polymeric biomaterials
in vitro and in vivo, the antibodies of the present invention, may be useful in those
cases where there is a previous staph infection because of the ability of this
antibody to further restrict and inhibit S. aureus binding to fibrinogen or fibrin and
thus limit the extent and spread of the infection. In addition, the antibody may be
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modified as necessary so that, in certain instances, it is less immunogenic in the
patient to whom it is administered. For example, if the patient is a human, the
antibody may be *humanized” by transplanting the complimentarity determining
regions of the hybridoma-derived antibody into a human monoclonal antibody as
described, e.g., by Jones et al., Nature 321:522-525 (1986) or Tempest et al.
Biotechnology 9:266-273 (1991) or “veneered” by changing the surface exposed
murine framework residues in the immunoglobulin variable regions to mimic a
homologous human framework counterpart as described, e.g., by Padlan, Molecular
Imm. 28:489-498 (1991), these references incorporated herein by reference. Even
further, when so desired, the monoclonal antibodies of the present invention may be
administered in conjunction with a suitable antibiotic to further enhance the ability of
the present compositions to fight bacterial infections.

Medical devices or polymeric biomaterials to be coated with the antibodies,
proteins and active fragments described herein include, but are not limited to,
staples, sutures, replacement heart valves, cardiac assist devices, hard and soft
contact lenses, intraocular lens implants (anterior chamber or posterior chamber),
other implants such as comneal inlays, kerato-prostheses, vascular stents,
epikeratophalia devices, glaucoma shunts, retinal staples, scleral buckles, dental
prostheses, thyroplastic devices, laryngoplastic devices, vascular grafts, soft and
hard tissue prostheses including, but not limited to, pumps, electrical devices
including stimulators and recorders, auditory prostheses, pacemakers, artificial
larynx, dental implants, mammary implants, penile implants, cranio/facial.tendons,
artificial joints, tendons, ligaments, menisci, and disks, artificial bones, artificial
organs including artificial pancreas, artificial hearts, artificial limbs, and heart valves;
stents, wires, guide wires, intravenous and central venous catheters, laser and
balloon angioplasty devices, vascular and heart devices (lubes, catheters,
balloons), ventricular assists, biood dialysis components, blood oxygenators,
urethral/ureteral/urinary devices (Foley catheters, stents, tubes and balloons),

. airway catheters (endotracheal and tracheostomy tubes and cuffs), enteral feeding
tubes (including nasogastric, intragastric and jejunal tubes), wound drainage tubes,
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tubes used to drain the body cavities such as the-pleural, peritoneal, cranial, and
pericardial cavities, blood bags, test tubes, blood collection tubes, vacutainers,
syringes, needles, pipettes, pipette tips, and blood tubing.

It will be understood by those skilled in the art that the term “coated” or
“coating”, as used herein, means to apply the antibody or active fragment, or
pharmaceutical composition derived therefrom, to a surface of the device,
preferably an outer surface that would be exposed to streptococcal bacterial
infection. The surface of the device need not be entirely covered by the protein,
antibody or active fragment.

In a preferred embodiment, the antibodies may also be used as a passive
vaccine which will be useful in providing suitable antibodies to treat or prevent a
staphylococcal infection. As would be recognized by one skilled in this art, a
vaccine may be packaged for administration in a number of suitable ways, such as
by parenteral (i.e., intramuscufar, intradermal or subcutaneous) administration or
nasopharyngeal (i.e., intranasal) administration. One such mode is where the
vaccine is injected intramuscularly, e.g., info the deltoid muscle, however, the
particular mode of administration will depend on the nature of the bacterial infection
to be dealt with and the condition of the patient. The vaccine is preferably
combined with a pharmaceutically acceptable carrier to facilitate administration, and
the carrier is usually water or a buffered saline, with or without a preservative. The
vaccine may be lyophilized for resuspension at the time of administration or in
solution.

The preferred dose for administration of an antibody composition in
accordance with the present invention is that amount will be effective in preventing
of treating a staphylococcal infection, and one would readily recognize that this
amount will vary greatly depending on the nature of the infection and the -condition
of a patient. As indicated above, an ‘effective amount' of antibody or
pharmaceutical agent to be used in accordance with the invention is intended to
mean a nontoxic but sufficient amount of the agent, such that the desired
prophylactic or therapeutic effect is produced. As will be pointed out below, the
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exact amount of the antibody or a particular agent that is required will vary from
subject to subject, depending on the species, age, and general condition of the
subject, the severity of the condition being treated, the particular carrier or adjuvant
being used and its mode of administration, and the like. Accordingly, the “effective
amount” of any particular antibody composition will vary based on the particular
circumstances, and an appropriate effective amount may be determined in each
case of application by one of ordinary skil in the art using only routine
experimentation. The dose should be adjusted to suit the individual to whom the
composition is administered and will vary with age, weight and metabolism of the
individual. The compositons may additionally contain stabilizers or
pharmaceutically acceptable preservatives, such as thimerosal (ethyl(2-
mercaptobenzoate-S)mercury sodium salf) (Sigma Chemical Company, St. Louis,
MO).

When used with suitable labels or other appropriate detectable biomolecule
or chemicals, the monoclonal antibodies described herein are useful for purposes
such as in vivo and in vitro diagnosis of staphylococcal infections or detection of
staphylococcal bacteria. Laboratory research may also be facilitated through use of
such antibodies. Various types of labels and methods of conjugating the labels to
the antibodies of the invention are well known to those skilled in the art, such as the
ones set forth below.

For example, the antibody can be conjugated (directly or via chelation) to a
radiolabel such as, but not restricted to, *2P, °H, **C, *S8, "I, or ®!I. Detection of a
Jabel can be by methods such as scintillation counting, gamma ray spectrometry or
autoradiography. Bioluminescent labels, such as derivatives of firefly luciferin, are
also useful. The bioluminescent substance is covalently bound to the protein by
conventional methods, and the labeled protein is detected when an enzyme, such
as luciferase, catalyzes a reaction with ATP causing the bioluminescent molecule to
emit photons of light. Fluorogens may also be used to label proteins. Examples of

fluorogens include fluorescein and derivatives, phycoerythrin, allo-phycocyanin,
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phycocyanin, rhodamine, and Texas Red. The fluorogens are generally detected by
a fluorescence detector.

The location of a ligand in cells can be determined by labeling an antibody as
described above and detecting the label in accordance with methods well known to
those skilled in the art, such as immunofluorescence microscopy using procedures
such as those described by Warren and Nelson (Mol. Cell. Biol., 7: 1326-1337,
1987).

As indicated above, the monoclonal antibodies of the present invention, or
active portions or fragments thereof, are particularly useful for interfering with the
initial physical interaction between a staphylococcal pathogen responsible for
infection and a mammalian host, such as the adhesion of the bacteria to
mammalian extracellular matrix proteins such as fibrinogen, and this interference
with the physical interaction may be useful both in treating patients and in
preventing or reducing bacteria infection on in-dwelling medical devices to make
them safer for use.

In another embodiment of the present invention, a kit which may be useful in
isolating and identifying staphylococcal bacteria and infection is provided which
comprises the antibodies of the present invention in a suitable form, such as
lyophifized in a single vessel which then becomes active by addition of an aqueous
sample suspected of containing the staphylococcal bacteria. Such a kit will typically
include a suitable container for housing the antibodies in a suitable form along with
a suitable immunodetection reagent which will allow identification of complexes
binding to the CIfA antibodies of the invention. For example, the immunodetection
reagent may comprise a suitable detectable signal or label, such as a biotin or
enzyme that produces a.detectable color, etc., which normally may be linked to the
antibody or which can be ufilized in other suitable ways so as to provide a
detectable result when the antibody binds to the antigen.

In short, the antibodies of the present invention which bind to the CIfA protein
or active fragments thereof are thus extremely useful in treating or preventing
staphylococcal infections in human and animal patients and in medical or other in-
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dwelling devices. Accordingly, the present invention relates to methods of
identifying and isolating antibodies which can bind to CIfA and which can be used in
methods of treatment of staph infections which involve opsonophagocytic killing of
the bacteria. Antibodies which are identified and/or isolated using the present
method, such as the CIfA antibody which can bind the CIfA protein and which can

prevent or treat a staph infection thus is part of the present invention

EXAMPLES

The following examples are provided which exemplify aspects of the
preferred embodiments of the present invention. 1t should be appreciated by those
of skill in the art that the techniques disclosed in the examples which follow
represent techniques discovered by the inventors to function well in the practice of
the invention, and thus can be considered to constitute preferred modes for its
practice. However, those of skill in the art should, in light of the present disclosure,
appreciate that many changes can be made in the specific embodiments which are
disclosed and still obtain a like or similar result without departing from the spirit and

scope of the invention.

Example 1. Isolation and Sequencing of CIf40 and CIf33

Using PCR, the A domain of CIfA (CIf40 representing AA 40-559 or CIf33
representing AA 221-550) was amplified from S. aureus Newman genomic DNA
and subcloned into the E. coli expression vector PQE-30 (Qiagen), which allows for
the expression of a recombinant fusion protein containing six histidine residues.
This vector was subsequently transformed into the E. cofi strain ATCC 55151,
grown in a 15-liter fermentor to an optical density (ODgy) of 0.7 and induced with
0.2 mM isopropyl-1-beta-D galactoside (IPTG) for 4 hours. The cells were harvested
using an AG Technologies hollow-fiber assembly (pore size of 0.45 um) and the cell
paste frozen at ~80° C. Cells were lysed in 1X PBS (10mL of buffer/1 g of cell
paste) using 2 passes through the French Press @ 1100psi. Lysed cells were spun
down at 17,000rpm for 30 minutes to remove cell debris. Supernatant was passed
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over a 5-mL HiTrap Chelating (Pharmacia) column charged with 0.1M NiCl,. After
loading, the column was washed with 5 column volumes of 10mM Tris, pH 8.0,
100mM NaCl (Buffer A). Protein was eluted using a 0-100% gradient of 10mM Tris,
pH 8.0, 100mM NaCl, 200mM imidazole (Buffer B) over 30 column volumes. Clf40
or CIf33 eluted at ~13% Buffer B (~26mM imidazole). Absorbance at 280nm was
monitored. Fractions containing CIf40 or Cif33 were dialyzed in 1x PBS.

The protein was then put through an endotoxin removal protocol. Buffers
used during this protocol were made endotoxin free by passing over a 5-mL Mono-
Q sepharose (Pharmacia) column. Protein was divided evenly befween 4x 15mL
tubes. The volume of each tube was brought to 9mL with Buffer A. 1mL of 10%
Triton X-114 was added to each tube and incubated with rotation for 1 hour at 4°C.
Tubes were placed in a 37°C water bath to separate phases. Tubes were spun
down at 2,000rpm for 10 minutes and the upper aqueous phase from each tube
was collected and the detergent extraction repeated. Aqueous phases from the 2nd
extraction were combined and passed over a 5-mL IDA chelating (Sigma) column,
charged with 0.1M NiCl, to remove remaining detergent. The column was washed
with 9 column volumes of Buffer A before the protein was eluted with 3 column
volumes of Buffer B. The eluant was passed over a 5-mL Detoxigel (Sigma) column
and the flow-through collected and reapplied to the column. The flow-through from
the second pass was collected and dialyzed in 1x PBS. The purified product was
analyzed for concentration, purity and endotoxin level before administration into the
mice.

The protein and nucleic acid sequences are included below. The CIf40
amino acid sequence is included below as SEQ ID NO:2, and this is coded for by
the nucleic acid sequence SEQ D NO:1, and would also be coded by degenerates
thereto. The CIf33 amino acid sequence is included below as SEQ ID NO:4, and
this is coded for by the nucleic acid sequence SEQ 1D NO:3, and would also be

"coded by degenerates thereto.
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Exampie 2. Monoclonal Antibody Production Using CIf40 and CIf33

The purified CIf40 or CIf33 protein was used to generate a panel of murine
monoclonal antibodies. Briefly, a group of Balb/C mice received a series of
subcutaneous immunizations of 50 ug of CIf40 or CI{33 protein in solution or mixed
with adjuvant as described below in Table |:

Table I:

Injection Day Amount (ug) Route Adjuvant
Primary 0 50 Subcutaneous Freund’s Complete
Boost #1 14 5(CIf40) Intravenous PBS

10(CIf33)

Three days after the final boost, the spleens were removed, teased into a
single cell suspension and the lymphocytes harvested. The lymphocytes were then
fused to a SP2/0-Ag14 myeloma cell line (ATCC #1581). Cell fusion, subsequent
plating and feeding were performed according to the Production of Monoclonal

Antibodies protocol from Current Protocols in immunology (Chapter 2, Unit 2.).

Any clones that were generated from the fusion were then screened for
specific anti-Cif40 antibody production using a standard ELISA assay. Positive
clones were expanded and tested further. Fifteen positive clones were originally
identified and cloned by limiting dilution for further characterization. Single cell
clones were tested for activity in a direct binding ELISA, a modiﬁed ELISA to
measure inhibition of fibrinogen binding to CLF40, whole bacterial cell binding by
flow cytometry and affinity for CIf40 binding by Biacore analysis. Test resulis are
include in Table Il below:
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Table If
CIfA Binding Inhibition | Binding Binding Binding Binding to
Mono- Kinetics of Fbg | to to to S. aureus | S. aureus
clonal binding S. aureus | S. awreus | ATCC #25923 | ATCC
Antibody Barnett 67-0 #49230
F12-9 Koy 7.74%10°5 | 50-70% 2% 62% 60% 94%

Ko 446 %10

Kp 5.76 x 1010
F13-1 kg 111%10° [ 0-15% - - - 9%

kop B.13x 102

Kp 5.51x10°®
F13-2 Kon 1.19%10° | 40-60% 59% 65% 55% 93%

Kor 281 x 107 .

Ky 2.35x107°

Binding to Whole Bacteria

S. aursus bacterial samples (strains Barnett, 67-0, ATCC#25923 and
ATCC#49230) were collected, washed and incubated with Mab 13-2, 12-9, 13-1 or
PBS alone (control) at a concentration of 2 mg/ml after blocking protein A sites with
rabbit igG (50 mg/ml). Following incubation with antibody, bacterial cells were
incubated with Goat-F,-Anti-Mouse-F ,,,-FITC which served as the detection
antibody.  After antibody labeling, bacterial cells were aspirated through the
FACScaliber flow cytometer to analyze fluorescence emission (excitation: 488,
emission: 570). For each bacterial strain, 10,000 events were collected and

measured.

Inhibition (ELISA)

High binding 96 well plates were coated with 1 pg/ml solution of CIf40 in PBS
(pH 7.4), covered, and incubated at room temperature for 2 hours. Plates were
then washed with PBS, 0.05% Tween 20 and blocked with 1% BSA solution for 1
hour at room temperature. Following washing, monoclonal antibody supernatant
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was added and plates were incubated for 1 hour at room temperature. Plates were
then washed and 0.1 mg/ml human fibrinogen solution was added to each welt.
Plates were incubated for 1 hour at room temperature and washed. Sheep anti-
fibrinogen AP conjugate was added at a 1:750 dilution in PBS, 0.05% Tween 20,
0.1% BSA and allowed to incubate for 1 hour at room temperature. Plates were
then washed and pNPP (developing solution) was added at a final concentration of
1 mg/ml. Plates were incubated 15-30 minutes at 37 ° C and results were read at
405 nm and analyzed using Perkin Elmer HTS 7000 Bio-Assay reader.

Kinetic Analysis

Kinetic analysis was performed on a Biacore 3000 using the Ligand capture
method included in the software. A rabbit anti-mouse-Fc antibody (Biacore) was
amine coupled to a CM5 chip. The monoclonal antibody being analyzed was then
passed over the chip, allowing binding fo the Fc portion. Varying concentrations of
the CIf40 or CIf33 protein were then passed over the chip surface and data’
collected. Using the Biacore provided Evaluation software (Version 3.1), k,, and k.

were measured and K, and K, were calculated.

Example 3. Additional Studies of CIf40 and CIf33

Using PCR, the A domain of CifA (CIf40 representing AA 40-559, CIf33-
N2N3 domain representing AA 221-550 or CIf-N3 domain representing AA370-559)
was amplified from S. aureus Newman genomic DNA and subcloned into the E. cofi
expression vector PQE-30 (Qiagen), which allows for the expression of a
recombinant fusion protein containing six histidine residues. This vector was
subsequently transformed into the E. cofi strain ATCC 55151, grown in a 15-liter
fermentor to an optical density (ODgy) of 0.7 and induced with 0.2 mM isopropyl-1-
beta-D galactoside (IPTG) for 4 hours. The cells were harvested using an AG
Technologies hollow-fiber assembly (pore size of 0.46 mm) and the cell paste
frozen at —80° C. Cells were lysed in 1X PBS (10mL of buffer/1 g of cell paste) using
2 passes through the French Press @ 1100psi. Lysed cells were spun down at
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17.000rpm for 30 minutes to remove cell debris. Supernatant was passed over a
5-mL HiTrap Chelating (Pharmacia) column charged with 0.1M NiCl,. After loading,
the column was washed with 5 column volumes of 10mM Tris, pH 8.0, 100mM NaCl
(Buffer A). Protein was eluted using a 0-100% gradient of 10mM Tris, pH 8.0,
100mM NaCl, 200mM imidazole (Buffer B) over 30 column volumes. CIf protein
was eluted at ~13% Buffer B (~26mM imidazole). Absorbance at 280nm was
monitored. Fractions containing CIf40 or CIf33 were dialyzed in 1x PBS.

The protein was then put through an endotoxin removal protocol. Buffers
used during this protocol were made endotoxin free by passing over a 5-mL Mono-
Q sepharose (Pharmacia) column. Protein was divided evenly between 4x 16mL
tubes. The volume of each tube was brought to 9mL with Buffer A. 1mL of 10%
Triton X-114 was added to each tube and incubated with rotation for 1 hour at 4°C.
Tubes were placed in a 37°C water bath to separate phases. Tubes were spun
down at 2,000rpm for 10 minutes and the upper aqueous phase from each tube
was collected and the detergent extraction repeated. Aqueous phases from the 2nd
extraction were combined and passed over a 5-mL IDA chelating (Sigma) column,
charged with 0.1M NiCl, to remove remaining detergent. The column was washed
with 9 column volumes of Buffer A before the protein was eluted with 3 column
volumes of Buffer B. The eluant was passed over a 5-mL Detoxigel (Sigma) column
and the ﬂow-throﬁgh collected and reapplied to the column. The flow-through from
the second pass was collected and dialyzed in 1x PBS. The purified product was
analyzed for concentration, purity and endotoxin level before administration into the

mice.

Monoclonal Antibody Production

The purified Cif40, CIf33 or N3 protein was used to generate a panel of
murine monocional antibodies. Briefly, a group of Balb/C or SJL mice received a
series of subcutaneous immunizations of 1-10 mg of protein in solution or mixed

with adjuvant as described below in Table IIl:
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Table Ill:
RIMMS
Injection Day Amount (mg) Route Adjuvant
#1 0 5 Subcutaneous FCA/RIBI
#2 2 1 Subcutaneous FCA/RIBI
#3 4 1 Subcutaneous FCA/RIBI
#4 7 1 Subcutaneous FCA/RIB!
#5 9 1 Subcutaneous FCA/RIBI
Conventional
Injection Day. Amount (mg) Route Adjuvant
Primary 0 5 Subcutaneous FCA
Boost #1 14 1 Intraperitoneal RIBI
Boost #2 28 1 Intraperitoneal RIBI
Boost #3 42 1 Intraperitoneal RIBI

At the time of sacrifice (RIMMS) or seven days after a boost (conventional) *

serum was collected and titered in ELISA assays against MSCRAMMSs or on whole
cells (8. aureus and S. epidermidis). Three days after the final boost, the spleens
or lymph nodes were removed, teased into a single cell suspension and the
lymphocytes harvested. The lymphocytes were then fused to a SP2/0-Ag14
myeloma cell line (ATCC #1581). Celi fusion, subsequent plating and feeding were

performed according to the Production of Monoclonal Antibodies protocol from

Current Protocols in Immunology (Chapter 2, Unit 2.).

Any clones that were generated from the fusion were then screened for
specific anti-Clf40, SdrG or FnbpA antibody production using a standard ELISA
assay. Positive clones were expanded and tested further. Candidates were further
tested for activity in a direct binding ELISA, a modified ELISA to measure inhibition
of fibrinogen binding to CLF40, whole bacterial cell binding by flow cytometry and
CIf40 binding / inhibition of fibrinogen-Clf40 binding by Biacore analysis.

Biacore Analysis

Throughout the analysis, the flow rate remained constant at 10 m)/min. Prior
to the CIfA 40 injection, test antibody was adsorbed to the chip via RAM-Fg binding.
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At time 0, CIfA 40 at a concentration of 30 mg/ml was injected over the chip for 3
min followed by 2 minutes of dissociation. This phase of the analysis measured the
relative association and disassociation kinetics of the Mab / CIfA interaction. In the
second phase of the analysis, the ability of the Mab bound CIfA to interact and bind
fibrinogen was measured. Fibrinogen at a concentration of 100 mg/mi was injected

over the chip and after 3 minutes a report point is taken.

Binding to Whole Bacteria

Bacterial samples (Newman) were collected, washed and incubated with
Mab or PBS alone (control) at a concentration of 2 mg/ml after blocking protein A
sites with rabbit IgG (50 mg/ml). Following incubation with antibody, bacterial cells
were incubated with Goat-Fy,-Anti-Mouse-F,,,-FITC which served as the
detection antibody. After antibody labeling, bacterial cells were aspirated through
the FACScaliber flow cytometer to analyze fluorescence emission (excitation: 488,
emission: 570). For each bacterial strain, 10,000 events were collected and
measured.

Inhibition (ELISA)

High binding 96 well plates were coated with 1 ug/mi solution of CIf40 in PBS
{pH 7.4), covered, and incubated at room temperature for 2 hours. Plates were
then washed with PBS, 0.05% Tween 20 and blocked with 1% BSA solution for 1
hour at room temperature. Following washing, monoclonal antibody supernatant
was added and plates were incubated for 1 hour at room temperature. Plates were
then washed and 0.1 mg/ml human fibrinogen solution was added to each well.
Plates were incubated for 1 hour at room temperature and washed. Sheep anti-
fibrinogen AP conjugate was added at a 1:750 dilution in PBS, 0.05% Tween 20,
0.1% BSA and allowed to incubate for 1 hour at room temperature. Plates were
then washed and pNPP (developing solution) was added at a final concentration of
1 mg/ml. Plates were incubated 15-30 minutes at 37 ° C and results were read at
405 nm and analyzed using Perkin Elmer HTS 7000 Bio-Assay reader.

JP 2004-534000 A 2004.11.11



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

(67)

WO 02/072600 27 PCT/US02/02296

Example 4. Immunization with all or portions of CIf40 generate monoclonal
antibodies with different reactivity patterns.
Table IV below shows tHe results of immunization tests with the active
regions of the present invention, including CIf40, CIf33 (which constitutes the N2N3
region of the CIfA A domain), and the CIfA N3 region alone.
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The results displayed in this table show that immunizations to generate:
monoclonal antibodies with Clf40 or portions of Clf40 (N2N3 or N3) vyield
monoclonal antibodies with broad and diverse reactivity profiles and which exhibit

substantial cross-reactivity across a wide variety of staphylococcal strains.

Example 5: Use of the Biacore to select high affinity Mabs that block CIfA
binding to Fibrinogen.

Biacore Analysis

Throughout the experiment represented in Figure 1, the flow rate remained
constant at 10 ml/min. Prior to the CfA 40 injection, 946 RU of Mab 13-1 and 768
RU of Mab 13-2 were adsorbed to the chip via RAM-Fc binding. At time 0 on the
graph, CIfA 40 at a concentration of 30 mg/ml was injected over the chip for 3 min
followed by 2 minutes of dissociation. The 13-1 Mab bound 58 RU of CHA and the
13-2 Mab bound 168 RU of CIfA at the end of the CIfA injection time. This phase of
the experiment measured the relative association and disassociation kinetics of the
Mab / CIfA interaction. In the second phase of the experiment measures the ability
of the Mab bound CIfA to interact and bind fibrinogen. Fibrinogen at a
concentration of 100 mg/ml was injected over the chip and after 3 minutes 64 RU of
fibrinogen bound to the CIfA bound to Mab 13-1 but 0 RUs of fibrinogen bound to
the CIfA bound to Mab 13-2.

Example 6. Comparison of Mab 13.2 against S. aureus strain Barnett and
S. aureus ATCC 25923

Antibody Scale-up and Purification

Hybridoma cells were grown in RPMI/DMEM, 1X Nutridoma-SP media
containing 2mM sodium pyruvate, 4mM L-glutamine and 2X penicillin-streptomycin
to 2-3 liter culture volumes. Hybridoma supernatants were then harvested by
centrifugation. The supernatants were filtered through 0.45 pM filters and the 1gG

was affinity purified using protein G chromatography. The monoclonal antibodies
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were eluted using 0.1M glycine, pH 2.7 and immediately neutralized with one-tenth
volume of 2M Tris, pH 8.0. The purified |gG was then dialyzed against 1X D-
phosphate buffered saline, pH 7.4. If needed, the purified antibody was
concentrated and aliquots frozen.

Staphylococcus aureus strains

S. aureus cells were taken from a frozen glycerol stock and were inoculated
onto a single blood agar plate and grown for 24 hours at 37°C. Single colonies
were then transferred to new blood agar plates. Eighty plates were inoculated to
prepare 50 mis of final frozen stock. The plates were then incubated for 24 hours at
37°C. Following incubation, the colonies were scraped off the surface of each plate
into four 50 m! tubes containing 10 mis of 1X PBS (20 plates per tube) while gently
vortexing o remove the bacteria from the scraper. An additional 10 mls of 1X PBS
was then added to the 10 mis of bacterial suspension, while vigorously vortexing to
facilitate separation of any agar debris from the bacteria. The suspension was
pelleted by centrifugation, 3500xg at 4°C for 10 minutes. The bacteria was washed
in D-PBS and resuspended in 50 mls of freezing media. The bacterial stock was
placed into 1 ml aliquots by snap freezing in an ethanol/dry ice bath and placed in a
-80°C freezer. The concentration (CFU/mI) of the frozen stock was determined by
thawing 1 ml aliquot of stock, and preparing serial dilutions from 10° to 10",
Dilutions were plated in duplicate on blood agar plates and incubated for 37°C for
16-18 hours. The CFU/ml was determined (CFU/ml=(average # colonies X dilution
factor)/0.050 mis) and averaged for each dilution to determine the average CFU/ml.
On the day of injection, aliquots of each strain were thawed, combined into one tube
per strain, and vortexed.

Animal, Sex, Species, Number, Age and Source

Female Balb/C mice (5-6 weeks of age) were purchased from Taconic
Quality Laboratory Animals and Services for Research (Germantown, NY), Animals
were allowed to acclimate for at least 14 days prior to initiation of treatment. Upon
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arrival, the mice were examined, group housed (5 / cage) in polycarbonate shoe
box cages with absorbent bedding. All mice were placed on a 12 hour light-dark
cycle under the required husbandry standards found in the NIH Guide for the Care
and Use of Laboratory Animals,

Identification and Randomization

All animals were uniquely identified using tail tattoos prior to dosing. Prior to
initiation of treatment, the animals were individually weighed and their health was
evaluated. Mice were randomized and assigned to treatment groups using stratified
body weights.

CIfA Specific Monoclonal Antibodies (Mab), Isotype

CIfA specific murine monoclonal antibodies were isotyped using Becton
Dickenson Cytometric Bead Array for Murine Isotyping. Isotype was determined
using flow cytometry according to the manufacturers protocol.
13.1 CIf40 Mab, IgG,
13.2 CIf40 Mab, 1gG,
12.9 CIf33 Mab, 1gG,

Controls

ATTC 1771, 1gG,

Phosphate Buffered Saline, pH 7.4 (PBS) was purchased from Life Technologies,
Inc. (Cat. No. 10010-023; Lot No. 1078749).

Experimental Design

Table V.

TREATMENT CHALLENGE
Gro |No. [Ant- [Dose [Route 'Fre- Time | Bacteria ‘Stock Vol-
up# | of body quency | Point Dilu- ume/
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Mice tion. Route
1 12 13-2 36 i ATCC 1:20
mg/kg 25023
ip. Once -18 0.1 ml/
hr. \%
2 15 CRL17 | 36 ATCC 1:20
71 mg/kg 25923
3 15 D-PBS | N/A ATCC 1:20
25923
4 12 13-2 36 Barnett 1:20
mgrkg
5 15 CRL17 | 36 Barnett 1:20
71 mg/kg
6 15 D-PBS | N/A Barneit 1:20

In vivo animal data

Mice were treated by intraperitoneal (IP; 0.5ml) injection with 0.5 mg of
monoclonal antibody 13-2, isotype conirol monoclonal antibody CRL-1771, or PBS.
Eighteen hours after |gG administration, the mice were challenged with a single
intravenous (V) injection of S. aureus strain Barnett or S. aureus ATCC 25923.
The mice were followed for 12 days at which point all remaining mice were
sacrificed. Significant differences in the relative survival times between treatment
groups were detected. Eighty-three percent (10/12) of the mice that received Mab
13-2, 13% (2/15) of the animals receiving CRL-1771, and 0% (0/15) that received
PBS survived the bacterial challenge with S. aureus Barpett (13-2 vs. PBS,
p<0.0001; 13-2 vs, CRL-1771, p = 0.0009). Statistical analysis of the animal data
was conducted using Kaplan-Meier Survival Analysis with a Mantel-Cox (logrank)
test. In the experiment where S. aureus ATCC 25923 was the bacterial challenge,
67% (8/12) of the mice that were administered Mab 13-2 survived, 27% (4/12)
survived in the CRL-1771 treated group, and only 7% (1/15) survived in the PBS
group (13-2 vs. CRL~1771, p=0.02; 13-2 vs. PBS, 0.0002). These results clearly
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indicate that MSCRAMM specific monoclonal antibadies provide a significant level
of protection against lethal infection with S. aureus strains.

Example 7. Isolation and Sequencing of Variable Region Sequences.

A. Monoclonal Antibody 13-2,

Messenger RNA was isolated from CIfA 13-2 hybridoma cells using the Fast
Track 2.0 kit (Invitrogen; cat #K4500). Briefly, 1.4x10° hybridoma cells cultured in
DMEM-10 medium with 10 % FBS were washed with PBS, pelleted by
centrifugation then lysed in detergent containing Protein/RNase Degrader. PolyA*
mRNA was isolated by affinity purification on oligo-dT cellulose. Synthesis of first
strand ¢cDNA was accomplished using 5pg of mRNA and reverse transcriptase in a
cDNA synthesis kit (Novagen; cat #B89001-3) containing 20 pmol of 3
oligonucleotide mouse-specific primers (Novagen; cat# 69796 and 69812) for each
variable heavy and variable light chain. A portion (5 to 50 ng) of the cDNA was
amplified by the polymerase chain reaction (PCR) using the PCR Reagent System
(Life Technologies; cat#10198-018) and a mouse variable heavy and light chain
specific primer set (Novagen; cat# 70081-3, 5 pmol each) for 30 cycles (94 C hot
start then cycles of 94 C for 1 min, 50 C for 1min and 72 C for 1min). PCR products
were fractionated electrophoretically in a 1% ultra pure agarose gel in sodium
acetate buffer and visualized by ethidium. bromide staining. PCR fragments
matching the predicted size were excised from the gel and purified using BIO 101
Geneclean spin columns (cat #1101-400) for ligation into the pCR2.1-TOPO
(Invitrogen) plasmid, followed by transformation into competent TOP10 E. coli.
(Invitrogen; cat# K4500). After isolating plasmid DNA using QlAprep Spin Miniprep
Kit (QIAGEN; cat# 27108), positive clones with inserts were identified by restriction
endonuclease digestion and agarose gel electrophoresis, followed by sequencing
on an ABI automated sequencer using M13 Forward and M13 Reverse primers.

The resulting sequences were as follows:

13-2VLA-1 (variable light sequence)
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AACATTATGATGACACAGTCGCCATCATCTCTGGCTGTGTCTGCAGGAGAAAA
GGTCACTATGAGCTGTAAGTCCAGTCAAAGTGTTTTATACAGTTCAAATCAGAA
GAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGTCTCCTAAACTACTGA
TCTACTGGGCATCCACTAGGGAATCTGGTGTCCCTGATCGCTTCACAGGCAGT
GGATCTGGGACAGATTTTACTCTTACCATCAACAGTGTACAAGCTGAAGACCTG
GCAGTTTATTACTGTCATCAATACCTCTCCTCGCACACGTTCGGAGGGGGGAC
CAAGCTGGAAATAAAA

NIMMTQSPSSLAVSAGEKVTMSCKSSQSVLYSSNQKNYLAWYQQKPGQSPKLLIY

WASTRESGVPDRFTGSGSGTDFTLTINSVQAEDLAVYYCHQYLSSHTFGGGTKLE
IK

e Amino acids representing a CDR are underlined

13-2VHC-3 (variable heavy sequence)

CAGGTGCATCTGAAGGAGTCAGGACCTGGCCTGGTGGCACCCTCACAGAGCC
TGTCCATCACATGCACTGTCTCTGGATTCTCATTATCCAGATATAATATACACTG
GGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGGCTGGGAATGATATGGGGT
GGTGAAAACACAGACTATAATTCAGCTCTCAAATCCAGACTGAGCATCAGCAA
GGACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCAAACTGATGA
CACAGCCATGTACTACTGTGCCAGCGCCTACTATGGTAACTCCTGGTTTGCTTA
CTGGGGCCAGGGGACTCTGGTCACTGTCTCTGCA

QVHLKESGPGLVAPSQSLSITCTVSGFSLSRYNIHWVRQPPGKGLEWLGMIWGGE
NTDYNSALKSRL SISKDNSKSQVFLKMNSLOTDDTAMYYCASAYYGNSWFAYWG
QGTLVTVSA

* Amino acids representing a CDR are underlined

B. Monoclonal Antibody 12-9.

Messenger RNA was isolated from CIfA 12-9 hybridoma cells using the Fast
Track 2.0 kit (Invitrogen; cat #K4500). Briefly, 1.4x10® hybridoma cells cuitured in
DMEM-10 medium with 10 % FBS were washed with PBS, pelleted by
centrifugation then lysed in detergent containing Protein/RNase Degrader. PolyA*
mRNA was isolated by affinity purification on oligo-dT cellulose. Synthesis of first
strand cDNA was accomplished using 5ug of mMRNA and reverse transcriptase in a
cDNA synthesis kit (Novagen; cat #69001-3) containing 20 pmol of 3
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oligonucleotide mouse-specific primers (Novagen; cat# 69796 and 69812) for each
variable heavy and variable light chain. A portion (5 to 50 ng) of the ¢cDNA was
amplified by the polymerase chain reaction (PCR) using the PCR Reagent System
(Life Technologies; cat#10198-018) and a mouse variable heavy and light chain
specific primer set (Novagen; cat# 70081-3, 5 pmol each) for 30 cycles (94 C hot
start then cycles of 94 C for 1 miﬁ, 50 C for 1min and 72 C for 1min). PCR products
were fractionated electrophoretically in a 1% ultra pure agarose gel in sodium
acetate buffer and visualized by ethidium bromide staining. PCR fragments
matching the predicted size were excised from the gel and purified using BIO 101
Geneclean spin columns (cat #1101-400) for ligation into the pCR2.1-TOPO
(Invitrogen) plasmid, followed by transformation into competent TOP10 E. coli.
(Invitrogen; cat# K4500). After isolating plasmid DNA using QlAprep Spin Miniprep
Kit (QIAGEN; cat# 27106), positive clones with inserts were identified by restriction
endonuclease digestion and agarose gel electrophoresis, followed by sequencing
on an ABI automated sequencer using M13 Forward and M13 Reverse primers.

The resulting sequences were as follows:
12-9VLA-1 (variable light sequence)

AACATTATGATGACACAGTCGCCATCATCTCTGGCTGTGTCTGCAGGAGAAAA
GGTCACTATGAGCTGTAAGTCCAGTCAAAGTGTTTTATACAGTTCAAATCAGAA
GAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGTCTCCTAAACTGCTGA
TCTACTGGGCATCCACTAGGGAATCTGGTGTCCCTGATCGCTTCACAGGCAGT
GGATCTGGGACAGATTTTACTCTTACCATCAGCAGTGTACAAGCTGAAGACCT
GGCAGTTTATTACTGTCATCAATACCTCTCCTCGTACACGTTCGGAGGGGGGA
CCAAGCTGGAAATAAAA

NIMMTQSPSSLAVSAGEKVTMSCKSSQSVLYSSNQKNYLAWYQQKPGQSPKLLIY

WASTRESGVPDRFTGSGSGTDFTLTISSVQAEDLAVYYCHQYLSSYTFGGGTKLEI
K

* Amino acids representing a CDR are underlined
12-9VHC-1 (variable heavy sequence)

CAGGTGCAGCTGAAGGAGTCAGGACCTGGCCTGGTGGCACCCTCACAGAGCC
TGTCCATCACATGCGCTATCTCTGGGTTCTCATTATCCAGATATAGTGTACACT

JP 2004-534000 A 2004.11.11
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GGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGGCTGGGAATGATATGGGE
TGGTGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTGAGCATCAGCAA
GGACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCAAACTGATGA
CACAGCCATGTATTACTGTGCCAGAAAAGGGGAATTCTACTATGGTTACGACG
GGTTTGTTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

QVQLKESGPGLVAPSQSLSITCAISGFSLSRYSVHWVRQAPPGKGLEWL GMIWGG
GNTDYNSALKSRLSISKDNSKSQVFLKMNSLQTDDTAMYYCARKGEFYYGYDGFY
YWGQGTLVTVSA '

* Amino acids representing a CDR are underlined

C. Monoclonal Antibody 35-220.

Isolation and Sequencing of Variable Region Sequences:

Messenger RNA was isolated from CIfA 35-220 hybridoma cells using the
Fast Track 2.0 kit (Invitrogen; cat #K4500). Briefly, 1.4x10° hybridoma cells cultured
in DMEM-10 medium with 10 % FBS were washed with PBS, pelleted by
centrifugation then lysed in detergent containing Protein/RNase Degrader. PolyA*
mRNA was isolated by affinity purification on oligo-dT cellulose. Synthesis of first
strand cDNA was accomplished using 5mg of mRNA and reverse transcriptase in a
cDNA synthesis kit (Novagen; cat #69001-3) containing 20 pmol of 3'
oligonucleotide mouse-specific primers (Novagen; cat# 69796 and 69812) for each
variable heavy and variable light chain. A portion (5 to 50 ng) of the cDNA was
amplified by the polymerase chain reaction (PCR) using the PCR Reagent System
(Life Technologies; cat#10198-018) and a mouse variable heavy and light chain
specific primer set (Novagen; cat# 70081-3, 5 pmol each) for 30 cycles (94 C hot
start then cycles of 94 C for 1 min, 50 C for 1min and 72 C for 1min). PCR products
were fractionated electrophoretically in a 1% ultra pure agarose gel in sodium
acetate buffer and visualized by ethidium bromide staining. PCR fragments
matching the predicted size weré excised from the gel and purified using BIO 101
Geneclean spin columns (cat #1101-400) for ligation into the pCR2.1-TOPO
(Invitrogen) plasmid, followed by transformation into competent TOP10 E.coli.
(Invitrogen; cat# K4500). After isolating plasmid DNA using QlAprep Spin Miniprep
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Kit (QIAGEN; catf# 27106), positive clones with inserts were identified by restriction
endonuclease digestion and agarose gel electrophoresis, followed by sequencing
on an ABI automated sequencer using M13 Forward and M13 Reverse primers.

The resulting sequences were as follows:

35-220VLD-4 (variable light sequence DNA)

AACATTATGATGACACAGTCGCCATCATCTCTGGCTGTGTCTGCAGGAGAAAA
GGTCACTATGAGCTGTAGGTCCAGTCAAAGTGTTTTATACAGTTCAAATCAGAA
GAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGTCTCCTACACTGCTGA
TCTACTGGGCATCCACTAGGGAATCTGGTGTCCCTGATCGCTTCACAGGCAGT
GGATCTGGGACAGATTTTACTCTTACCATCAGCAGTGTACAAGCTGAAGACCT
GGCAGTTTATTACTGTCATCAATACCTCTCCTCGTACACGTTCGGAGGGGGGA
CCAAGCTGGAAATAAAA

35-220VLD-4 (variable light sequence)

NIMMTQSPSSLAVSAGEKVTMSCRSSQSVL
YSSNOKNYLAWYQQKPGQSPTLLIYWASTR
ESGVPDRFTGSGSGTDFTLTISSVQAEDLA
VYYCHQYLSSYTFGGGTKLEIK

Amino acids representing a CDR are underlined

35-220VHC-1 (variable heavy sequence DNA)

CAGGTGCAGCTGAAGGAGTCAGGACCTGGCCTGGTGGCACCCTCACAGAGCC
TGTCCATCACATGCACTGTCTCTGGGTTCTCATTATCCAGATATAGTGTACACT
GGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGGCTGGGAATGATATGGGG
TGGTGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTGAGCATCACCAA
GGACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCAAACTGATGA
CACAGCCATGTACTACTGTGCCACCGCCTACTATGGTAACTCCTGGTTTGCTTA
CTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

35-220VHC-1 (variable heavy sequence)

QVQLKESGPGLVAPSQSLSITCTVSGFSLSR
YSVHWVRQPPGKGLEWLGMIWGGGNTDYN
SALKSRLSITKDNSKSQVFLKMNSLQTDDTA
MYYCATAYYGNSWFAYWGQGTLVTVSA
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Amino acids representing a CDR are underlined

D. Monoclonal Antibody 35-006.
Isolation and Sequencing of Variable Region Sequences:

Messenger RNA was isolated from CIfA 35-006 hybridoma celfs using the
Fast Track 2.0 kit (Invitrogen; cat #K4500). Briefly, 1.4x10° hybridoma cells cultured
in DMEM-10 medium with 10 % FBS were washed with PBS, pelleted by
centrifugation then lysed in detergent containing Protein/RNase Degrader. PolyA™
MRNA was isolated by affinity purification on oligo-dT cellulose. Synthesis of first
strand cDNA was accomplished using 5mg of mRNA and reverse transcriptase in a
cDNA synthesis kit (Novagen; cat #69001-3) containing 20 pmol of 3’
oligonucleotide mouse-specific primers (Novagen; cat# 69796 and 69812) for each
variable heavy and variable light chain. A portion (5 to 50 ng) of the cDNA was
amplified by the polymerase chain reaction (PCR) using the PCR Reagent System
(Life Technologies; cat#10198-018) and a mouse variable heavy and light chain
specific primer set (Novagen; ca# 70081-3, 5 pmol each) for 30 cycles (94 C hot
start then cycles of 94 C for 1 mir, 50 C for 1min and 72 C for 1min). PCR products
were fractionated electrophorstically in a 1% ultra pure agarose gel in sodium
acetate buffer and visualized by ethidium bromide staining. PCR fragments
matching the predicted size were excised from the gel and purified using BIO 101
Geneclean spin columns (cat #1101-400) for ligation into the pCR2.1-TOPO
(Invifrogen) plasmid, followed by transformation into competent TOP10 E.coli.
(Invitrogen; cat# K4500). After isolating plasmid DNA using QiAprep Spin Miniprep
Kit (QIAGEN; cat# 27106), positive clones with inserts were identified by restriction
endonuclease digestion and agarose gel elecirophoresis, followed by sequencing
on an AB| automated sequencer using M13 Forward and M13 Reverse primers.

The resulting sequences Were as follows:
35-006VLD~1 (variable light sequence DNA)
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AACATTATGATGACACAGTCGCCATCATCTCTGGCTGTGTCTGCAGGAGAAAA
GGTCACTATGAGCTGTAAGTCCAGTCAAAGTGTTTTATACAGTTCAAATCAGAA
GAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGTCTCCTAAACTGCTGA
TCTACTGGGCATCCACTAGGGAATCTGGTGTCCCTGATCGCTTCACAGGCAGT
GGATCTGGGACAGATTTTACTCTTACCATCAGCAGTGTACAAGCTGAAGACCT
GGCAGTTTATTGCTGTCATCAATACCTCTCCTCGTACACGTTCGGAGGGGGGA
CCGAGCTGGAAATAAAA

35-006VLD-1 (variable light sequence)

NIMMTQSPSSLAVSAGEKVTMSCKSSQSVL
YSSNQKNYLAWYQQKPGQSPKLLIYWASTR
ESGVPDRFTGSGSGTDFTLTISSVQAEDL A
VYCCHQYLSSYTFGGGTELEIK

Amino acids representing a CDR are underlined

35-006VHC-1 (variable heavy sequence DNA)

CAGGTGCAGCTGAAGGAGTCAGGACCTGGCCTGGTGGCACCCTCACAGAGCC
TGTCCATCACATGCACTGTCTCTGGGTTCTCATTATCCAGATATAGTGTACACT
GGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGGCTGGGAATGATATGGGG
TGGTGGAAGCACAGACTATAATTCAGCTCTCAAATCCAGACTGAACATCAGCAA
GGACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCAAACTGATGA
CACAGCCATGTACTACTGTGCCAGAAGGCTCTGGTACTTCGATGTCTGGGGCG
CAGGGACCACGGTCACCGTCTCCTCA

35-006VHC-1 (variable heavy sequence)

QVQLKESGPGLVAPSQSLSITCTVSGFSLSR
YSVHWVRQPPGKGLEWLGMIWGGGSTDYN
SALKSRLNISKDNSKSQVFLKMNSLQTDDTA
MYYCARRLWYFDVWGAGTTVTVSS

D
Amino acids representing a CDR are underiined

Example 8. Generation of Chimeric 12-9 With Equivalence in Binding Kinetics
and Whole Cell Reactivity to Murine 12-9.

Chimeric 12-9 was generated using human constant regions (light chain:
kappa; heavy chain: G1, 3 or 4) isolated from whole blood of human volunteers
(selection of Poly A RNA and PCR amplification of first strand cDNA). For
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expression in mammalian cells, a unique restriction site Bsm 1 was added o the 5'
end of both the heavy and light chain variable region sequences. Atthe 3’ end (the
splice junction to the respective constant region) a Bsiw1 site was added to the light
chain variable region and an Apal site was added to the heavy chain variable
region. This was accomplished through the design of oligonucleotide primers and
PCR amplification of the appropriate 12-9 DNA template followed by confirmatory
DNA sequencing.

Expression of chimeric versions of 12-9 protein was accomplished using the
PCEP4 (Invitrogen, cat# V044-50) mammalian expression vector containing a
human immunoglobulin leader secretion sequence (Bsm1 as the cloning site) with a
kappa constant region for light chain expression or gamma (1,3 or 4) constant
region for heavy chain expression. The mammalian expression plasmid was
designed for expression of both heavy and light chains with separate hCMV
promoters on the same plasmid or the expression of the light and heavy chains on
separate pCEP4 plasmids via co-transfection. Functional chimeric 12-9 was
expressed after transfection of plasmid DNA containing the heavy and light chains
of 129 into HEK293 EBNA cells with Fugene (Roche Diagnostic, cat# 1814443)
under hygromycin selection (300 pg/ml). Supernatants were harvested and
analyzed by Biacore for binding kinetics and flow cytometry for binding to S. aureus
cells.

The results represented in Figures 2 and 3 with recombinant chimeric 12-9
confirm that the sequence of the heavy and light chains of 12-@ replicates the
binding kinetics and specificity of the original 12-9 characterized as a hybridoma

supernatant.

Example 9. Humanization of the Heavy and Light Chain Variable Regions of
12-9

This process of humanization focuses on changing only the solvent exposed
residues of the mouse variable regions that are not involved in the molecule’s
specificity and affinity for the CIfA target antigen. The information for these
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determinations utilized solvent availability determinations published by Padlan (A
possible procedure for reducing the immunogenicity of antibody variable domains
while preserving their ligand binding properties. Molecular Immunology, 28(4); 489-
498, 1991), and molecular modeling in silico or algorithms to determine T-cell
epitopes were not used to make these determinations.

The approach represents a process by which the mouse variable region
residues of the light and heavy chain are changed by site directed mutagenesis to
reflect the surface exposed architecture of the most homologous human variable
region from the public database. Specifically, the amino acids defining the variable
heavy and light chains were assigned a Kabot position number and “exposure”
designation based on Padlan, allowing the alignment of the amino acids from each
human framework sub-group (-1 for the heavy chain and I-IV for the light chain).
To support this analysis, a BLAST search was carried out on the human
immunoglobulin database as well as the entire protein database where the variable
region with the highest homology to the mouse sequence (both germ-line and
mature) were chosen and aliened with the murine sequence of interest. Once
aliened, the human subgroup with the highest homology to the mouse sequence
was identified. The exposed mouse amino acid residues were mutated to mimic the
most homologous human subgroup. In cases were there was more than one amino
acid found in the subgroup at that position, the amino acid represented in the
human germ line sequence with the highest homology to the 12-9 was used. These
changes were accomplished with mutagenic oligonucleotides via PCR followed by
conformational DNA sequencing.

12-9VL-Hu (humanized variable Jight sequence DNA)

GACATTGTGATGACACAGTCGCCAGACTCTCTGGCTGTGTCTCTGGGAGAAAG
GGTCACTATGAACTGTAAGTCCAGTCAAAGTGTTTTATACAGTTCAAATCAGAA

GAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGTCTCCTAAACTGCTGA
TCTACTGGGCATCCACTAGGGAATCTGGTGTCCCTGATCGCTTCAGCGGCAGT

. GGATCTGGGACAGATTTTACTCTTACCATCAGCAGTGTACAAGCTGAAGACCT

GGCAGTTTATTACTGTCATCAATACCTCTCCTCGTACACGTTCGGAGGGGGGA
CCAAGCTGGAAATAAAA
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12-8VL-Hu (humanized variable light sequence)

DIVMTQSPDSLAVSLGERVTMNCKSSQSVLYSSNQKNYLAWYQQKPGQSPKLLIY

WASTRESGVPDRFSGSGSGTDFTLTISSVQAEDLAVYYCHQYLSSYTFGGGTKLE
K

Amino acids representing a CDR are underlined, amino acids in bold represent
humanization changes

12-9VH-Hu (humanized variable heavy sequence DNA)

CAGGTGCAGCTGAAGGAGTCAGGACCTGGCCTEGTGAAGCCCTCACAGACCC
TGTCCATCACATGCACCATCTCTGGGTTCTCATTATCCAGATATAGTGTACACT
GGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGGCTGGGAATGATATGGGG
TGGTGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTGAGCATCAGCAA
AGACAACTCCAAGAACCAAGTTTTCTTAAAAATGAACAGTCTGACCGCCGCTGA
CACAGCCGTGTATTACTGTGCCAGAAAAGGGGAATTCTACTATGGTTACGACG
GGTTTGTTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTTCC

12-9VH-Hu (humanized variable heavy sequence)
QVQLKESGPGLVKPSQTLSITCTISGFSLSRYSVHWVRQPPGKGLEWLGMIWGG

GNTDYNSALKSRI SISKDNSKNQVFLKMNSLTAADTAVYYCARKGEEYYGYDGFV
YWGQGTLVTVSS

Amino acids representing a CDR are underlined, amino acids in bold represent
humanization changes

Example 10. Comparison of the CIfA monoclonal antibodies, 12-9A (INH-
M010001) and 35-052.1 (INH-M01016), with the isotype matched conirol
CRL1771 antibody, INH-M000029, in a mouse sepsis model using Methicillin
Resistant S. aureus Strain 67-0 (MRSA).

The purpose of this example is to characterize the protective effects of the
CIfA monoclonal antibodies, 12-9A (INH-M010001) and 35-052.1 (INH-M01016)
compared with the isotype-matched control CRL1771 antibody (INH-M000029)
using a 0.3 mg dose of antibody and S. aureus strain 67-0 in a mouse sepsis
model.
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Species Sirain Sex Number Age* Weight* Source
. 12-16 Taconic Farms, Inc.
Mice Balb/C | Female 90 4-5 weeks | erams (Germantown, NY)

10

*Estimated range at initiation of study.

Dosing was performed by the adminisiration of an intraperitoneal (i.p.) injection of

monoclonal antibody to the appropriate animals (see below). Administration of the
antibody was performed approximately 18 hours prior to the intravenous (i.v.)

injection of S. aureus. Systemic infection was measured using a single parameter
(mortality).

TREATMENT CHALLENGE

Group

No. of Antibody Dose Route | Frequency Time Bacteria CFU Volume/
Mice Point* Route

30 12-9A 0.3 mg. ip. Once ~18 hr. S, aureus ~10% 0.1 mb/

67-0 Ly.

30 35-052 0.3 mg.

wlw

30 CRL1771 0.3 mg.

15

20

25

*Time points reflect hours post bacterial challenge.

Preparation, Storage and Handling:

Staphylococcus aureus

MRSA strain 67-0 cells were taken from a frozen giycerol stock and were
inoculated onio a single blood agar plate and grown for 24 hours at 37°C.
Single colonies were then transferred to new biood agar plates. Eighty
plates were inoculated to prepare 50 mis of final frozen stock. The plates
were then incubated for 24 hours at 37°C. Following incubation, the colonies
were scraped off the surface of each plate into four 50 mi tubes containing
10 mis of 1X PBS (20 plates per tube) while gently vortexing to remove the
bacteria from the scraper. An additional 10 mis of 1X PBS was then added
to the 10 mls of bacterial suspension, while vigorously vortexing to facilitate
separation of any agar debris from the bacteria. The suspension was

pelleted by centrifugation, 3500xg at 4°C for 10 minuies. The bacteria was
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washed in D-PBS and resuspended in 50 mils of freezing media. The
bacterial stock was pladed into 1 ml aliquots by snap freezing in an
ethanol/dry ice bath and placed in an -80°C freezer. The concentration
(CFU/mI) of the frozen stock was determined by thawing 1 ml aliquot of
stock, and preparing serial dilutions from 10° to 10", Dilutions were plated
in duplicate on blood agar plates and incubated for 37°C for 16-18 hours.
The CFU/ml was determined (CFU/mi=(average # colonies X difution
factor)/0.050 mis) and averaged for each dilution to determine the average
CFU/ml. On the day of injection, aliquots of each strain will be thawed,
combined into one tube and vortexed. Dilutions of each stock will then be
prepared.

CHA 12-9A Monoclonal Antibody, INH-M010001 (LN: 1AA2E1354)

The 12-9A monoclonal antibody (IgG, subtype) was purified from serum free
hybridoma culture medium using protein G affinity chromatography. The
material was reported to be at a concentration of 7.0 mg/ml with an
endotoxin concentration of 1.0 EU/mg of protein. The material was stored
refrigerated at 4°C. On the day of injection, the material will be diluted to 0.6
mg/ml and 0.5 ml will be administered via an intraperitoneal Injection to the
appropriate group of animals. The final dose that will be administered will be
0.3 mg of IgG.

CIfA 35-052.1 Monoclonal Antibody, INH-M01016 (LN: IAA2ZH1422)

The 35-052 monoclonal antibody (IgG, subtype) was purified from serum free
hybridoma culture medium using protein G affinity chromatography. The
material was reported to be at a concentration of 4.2 mg/mi with an
endotoxin concentration of 1.0 EU/mg of protein. The material was stored
refrigerated at 4°C. On the day of injection, the material will be diluted to 0.6
mg/ml and 0.5 ml will be administered via an intraperitoneal injection to the
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appropriate group of animals. The final dose that will be administered will be
0.3 mg of IgG.

Control CRL 1771 Monoclonal Antibody (INH-M000029, LN: IAA2E1337)

The CRL 1771 monoclonal antibody (I9G, subtype) was purified from serum
free hybridoma culture medium using protein G affinity chromatography. The
materiai was reported to be at a concentration of 5.0 mg/ml with an
endotoxin concentration of 0.2 EU/mg of protein. - The material was stored
refrigerated at 4°C. On the day of injection, the material will be diluted 0.6
mg/ml and 0.5 ml will be administered via an intraperitoneal injection. The
final dose that will be administered will be 0.3 mg of igG.

Housing, Food, Water and Environment:
Upon receipt, all animals were examined and group housed (5/cage) in
polycarbonate shoebox style cages with absorbent bed-o-cobb bedding. All
animals have free access to feed (Harlan /Teklad Mouse Pelleted Diet
#7012) and tap water with a 12-hour light-dark cycle. All aspects of the
animal care and the required husbandry conditions will be in accordance with
the NIH Guide for the Care and Use of Laboratory Animals.

Identification and Randomizationf
All mice were uniquely identified by tail tattoo before treatment. Prior to
treatment, the mice were individually weighed and their health re-evaluated.
Mice were assigned to treatment groups based on randomization by stratified
body weights.

The data demonstrate the therapeutic value of an anti-CifA antibody such as 12-9
that interferes with CIfA — fibrinogen adhesion compared with a non CIfA specific
isotype control (CRL 1771) as well as a specific control (35-052) that recognizes
CIfA at a site independent of CIfA — fibrinogen binding.
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Example 11. S. aureus Strain recognition of 12-9 and 35-052 Compared to
Isotype Control {CRL 1771)

S. aureus bacterial samples (strains Newman -WT, 67-0, 560 Sal 1, 203 Sal
2,451 Sal 4, 206 Sal5, 397 Sal 6, 49, 189, 203 and 4046) were collected at 3 hr
and overnight, washed and incubated with Mab 12-9, 35-52 or 1771 alone (control)
at a concentration of 2 mg/mi after blocking protein A sites with rabbit 1gG (50
mg/ml). The S. aureus strains containing a Sal designation represent 5 distinct
lineages accounting for 65.68% of ail clinical isolates (Booth, et al., Infect. Immun.
69, 345-353, 2001). As well, Newman ClfA:emr (CIfA knockout) and
NewmanSpa::kan (Protein A knockout) were analyzed in the same manner as
specificity controls.  Following incubation with antibody, bacterial cells were
incubated with Goat-F,,,-Anti-Mouse-F,,,~FITC which served as the detection
antibody.  After antibody labeling, bacterial cells were aspirated through the
FACScaliber flow cytometer to analyze fluorescence emission (excitation: 488,
emission: 570). For each bacterial strain, 10,000 events were collected and
measured.
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Fluorescence Intensity (Geometric Mean)

S. aureus Culture 12-9 35-052 CRL 1771
Strain Time
NewmanWT 3hr . 308 -1 0.5
overnight | " "44.3 w30 0.9
67-0 3hr i 1r2 4.2 2
overnight | j 27.6 1.9 1.1
560 SAL 1 3hr 288, . 84 . 3.9
overnight | 361 . 6.2 1.2
203 SAL2 3hr 161 0.6 2.2
overnight | ‘- 404"~ 1.9 1.4
451 SAL4 3hr 1.1 0 0
overnight 12:9 0 0
206 SALS 3hr ! 1.3 1
overnight | 74 0.9
397 SALG 3hr 19 . 0.3
overnpight | - 40.0 1.0
49 Europe 3hr . 1.2 0
overnight | 87 0
189 Japan 3hr 0 0
overnight |- 0 0
203 Singapore 3hr 3.3 0.1
overnight S 2.5 0.2
4046 USA 3hr 25 1.3
overnight | 1.2 0.3
Newman 3hbr 0.3 0.2
CIfA::emr
overnight 14 0.8 0.9
Newman 3hr 8.6 . X 0
Spa::kan L
Overnigh | 9.2 0
t .

[::] Indicates positive activity

This data highlights the importance of selecting an anti-CIfA antibody (such as 12-9)
that is capable of recognizing a functional epitope on the CIfA molecule: i.e. the

binding site for fibrinogen.
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Another set of S. aureus isolates, a representation of 11 different clonal
genotype complexes identified as disproportionately common as causes of disease,
derived via multi-locus sequence typing (Day, et.al. 2001. A link between virulence
and ecological abundance in natural populations of Staphylococcus aureus.
Science, 292:114-116). Each strain was tested for reactivity against 12-9 by flow
cytometry as described above.

Table VII. 12-9 Reactivity with S. aureus isolates.

S. aureus Strain Sequence Type | Clonal Complex | 12-9 Reactivity
Peci .

16 25 8 +

96 47 10 +

117 12 4 +

138 30 9 +

150 9 14 +

160 34 7 +

207 15 5 +

252 36 9 +

315 8 3 +

364 39 9 +

396 .30 9 +

433 5 2 +

434 8 3 +

451 5 2 +

456 45 10 +

458 15 5 +

476 1 1 +

481 47 10 +

[ 512 1 1 T
597 25 8 -+

720 22 7 +

730 45 10 +

837 12 +

863 20 11 +

888 39 +

959 - 34 9 +
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This reactivity further demonstrates the conservation of the 12-9 epitope on CIfA
across isolated strains of S. aureus, suggesting that CIfA — fibrinogen binding is
functionally conserved.

Example 12. Variable Region Homology in Anti-CIfA Antibodies That Inhibit
Whole Cell S. aureus Binding.

An unexpected resuit from the selection of anti-CIfA antibodies based on
there ability to inhibit CIfA binding to fibrinogen was the similarity in the
complementary determining region (CDR) amino acid sequences of the light and
heavy variable chain regions. To profile this, anti-CifA antibodies were selected on
the basis of whole cell S. aureus inhibition of binding to fibrinogen-coated plates
using the following procedure: Antibodies of interest were diluted serially starting at
4pg/ml in assay buffer. Concurrently, an overnight culture of S. aureus (Newman
spa:kan)was washed, blocked with rabbit IgG then stained with Syto 13 cell
permeable fluorescent DNA stain and incubated for 10 min. Equal volumes of
stained cells and diluted antibody were mixed and incubated at 4°C for 30min then
each sample added to duplicate wells of a human fibrirogen coated/blocked
microtiter plate. Plates were incubated at 4°C for one hour, washed, buffer added
to each well and read in a fluorescent plate reader.

The variable light and heavy chains of the anti-CA monocionals, 12-9, 13-2, 35-
006 and 35-220 as well as CRL 1771 (non-specific control) were cloned and
sequenced to derive a predicted amino acid sequence in the following manner:
Briefly, 1.4x10® hybridoma cells cultured in DMEM-10 medium with 10 % FBS were
washed with PBS, pelleted by centrifugation then lysed in detergent containing
Protein/RNase Degrader. PolyA* mRNA was isolated by affinity purification on oligo-
dT cellulose. Synthesis of first strand cDNA was accomplished using 5mg of mRNA
and reverse ftranscriptase in a cDNA synthesis kit (Novagen; cat #69001-3)
containing 20 pmol of 3’ oligonucleotide mouse-specific primers (Novagen; cat#
69796 and 69812) for each variable heavy and variable light chain. A portion (5 to
50 ng) of the cDNA was amplified by the polymerase chain reaction (PCR) using the
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PCR Reagent System (Life Technologies; cat#10198-018) and a mouse variable
heavy and light chain specific primer set (Novagen; cat# 70081-3, 5 pmol each) for
30 cycles (94 C hot start then cycles of 94 C for 1 min, 50 C for 1min and 72 C for
1min).  PCR products were fractionated electrophoretically in a 1% ultra pure
agarose gel in sodium acetate buffer and visualized by ethidium bromide staining.
PCR fragments matching the predicted size were excised from the gel and purified
using BIO 101 Geneclean spin columns (cat #1101-400) for ligation into the
pCR2.1-TOPO (invitrogen) plasmid, followed by transformation into competent
TOP10 E. coli. (Invitrogen;cat# K4500). After isolating plasmid DNA using QlAprep
Spin Miniprep Kit (QIAGEN; cat#'27106), positive clones with inserts were identified
by restriction endonuclease digestion and agarose gel electrophoresis, followed by
sequencing on an ABIl automated sequencer using M13 Forward and M13 Reverse
primers. .

As shown in Figure 7, the data shows that there is considerable conservation
in the most variable portion of the immunoglobulin chains that define the binding
specificity for anti-CIfA monoclonals with inhibition of S. aureus binding to
fibrinogen. This homology is represented from three different hybridoma-generating
fusions (12,13 and 35); under variable conditions such as the make-up of the CI-A
antigen, the method and sequence of the immunizations prior to fusion. [n
particular, this data revealed consensus conserved regions in the CDR1 and CDR2
regions of the variable heavy chain of monoclonal antibodies binding to CIfA as well
as conserved regions in the CDR1, CDR2, and CDR3 regions of the variable light
chains of the antibodies of the present invention. This data thus shows that
preparation of antibodies with the conserved sequences should have the same
binding properties and thus will fall within the scope of the present invention.

Accordingly, in accordance with the present invention, antibodies which will
bind to CHA can be prepared using variable light or heavy chains which have the
same key CDR regions as indicated in the consensus of Figure 8. In particular,
these antibodies will include those which have a variable heavy chain wherein the
CDR1 region includes the sequence RYSVH, and/or a CDR2 region that includes the
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sequence MIWGGGNTDYNSALKS, and a variable lig,ht chain that has a CDR1
region that includes the sequence KSSQSVLYSSNQKNYLA, a CDR2 region that
includes the sequence WASTRES, and/or a CDR3 region that includes the sequence
HQYLSSYT.

Example 13. Expression of humanized 12-9 For Pre-clinical and Clinical Use.

For simultaneous expression of the heavy and light immunoglobutin
polypeptide chains, the two genes were cloned into a single plasmid with each gene
under the control of a separate hCMV-MIE promoter. This double gene vector
holds a single copy of the GS selectable marker (Lonza; Slough, UK) for
introduction into the host cell in a single transfection event. Cells were transfected
using Fugene-6 (Roche) under conditions suggested by the manufacturer,
Supernatants were tested from transient or stably derived cell linss and compared
with murine and chimeric derived 12-9.

This example demonstrates that humanized 12-9 can be humanized, cloned
and expressed a single expression cassette capable of yields to support
commercial scale quality and purity.
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What [s Claimed Is:
1. A monoclonal antibody which binds to the CHfA protein from S. aureus

2. An antibody according to Claim 1 wherein the monoclonal antibody is raised
against a protein selected from the group consisting of S. aureus CIf40 protein, the
S. aureus CIf33 protein, and the S. aureus CIfA N3 protein.

3. An antibody according to Claim 1, wherein said antibody treats or prevents S.
aureus infection in a human or animal.

4. An antibody according to Claim 1, wherein said antibody inhibits binding of
staphylococcal bacteria to fibrinogen or fibrin.

5. An antibody according to Claim 1, wherein said antibody is suitable for
parenteral, oral, intranasal, subcutaneous, aerosolized or intravenous administration
in a human or animal.

6. An antibody according to Claim 1 wherein the monoclonal antibody is of a type
selected from the group consisting of murine, chimeric, humanized and human
monoclonal antibodies.

7. An antibody according to Claim 1 wherein the antibody is a single chain
monaoclonaf antibody.

8. An antibody according to Claim 1 which comprises an antibody fragment
having the same binding specificity of an antibody which binds to the S. aureus CIfA
protein.
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9. An antibody according to Claim 1 that is raised against a protein having an
amino acid sequence selected from the group consisting of SEQ ID NO:2 and SEQ ID
NO4.

10.  An antibody according to Claim 9 wherein the protein has an amino acid
sequence encoded by a nucleic acid sequence according to SEQ 1D NO:1 or SEQ 1D
NO:3, or degenerates thereof.

11. An antibody according to Claim 1 having a variable light chain having an amino
acid sequence selected from the group consisting of SEQ ID NO:6, SEQ D NO:10,
SEQ [D NO:14 and SEQ ID NO:18.

12, An antibody according to Claim 1 having a variable light sequence encoded by
a nucleic acid sequence according to a sequence selected from the group consisting
of SEQ ID NO:5, SEQ ID NO:9, SEQ 1D NO:13, SEQ ID NO:17, and degenerates
thereof.

13. An antibody according to Claim 1 having a variable heavy chain having an
amino acid sequence selected from the group consisting of SEQ ID NO:8, SEQ ID
NO:12, SEQ ID NO:18, and SEQ ID NO:20.

14.  An antibody according to Claim 1 having a variable heavy chain encoded by a
nucleic acid having a sequence selected from the group consisting of SEQ ID NO:7,
SEQ ID NO:11, SEQ ID NO:15, SEQ ID NO:19, and degenerates thereof.

15, Isolated antisera containing an antibody according to Claim 1.

16. A diagnostic kit comprising an antibody according to Claim 1 and means for
detecting binding by that antibody.
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17. A diagnostic kit according to Claim 16 wherein said means for detecting
binding comprises a detectable label that is linked to said antibody.

18. A method of diagnosing an infection of S. aureus comprising adding an
antibody according to Claim 1 to a sample suspected of being infected with S,
aureus, and determining if antibodies have bound to the sample.

19. A pharmaceutical composition for ireating or preventing an infection of S.
aureus comprising an effective amount of the antibody of Claim 1 and a
pharmaceutically acceptable vehicle, carrier or excipient.

20. A method of treating or preventing an infection of S. aureus comprising
administering to a human or animal patient an effective amount of an antibody
according to Claim 1.

21. A method of inducing an immunological response comprising administering
to a human or animal an immunogenic amount of an isolated CIfA protein from S.
aureus selected from the group consisting of the S. aureus CIf40 protein, S. aureus
Clf33 protein, and the S. aureus N3 protein.

22. A method of identifying monaclonal antibodies to the CIfA protein comprising
adding an isolated protein selected from the group consisting of S. aureus CIf40,
Clf33 and CIfA N3 to a sample suspected of containing anti-ClfA antibodies, and
determining if antibodies have bound to the isolated protein added to the sample.

23.  An isolated antibody according to Claim 1 that has the ability to bind to the
amino acid sequence of SEQ ID NO:2.

JP

2004-534000 A 2004.11.11



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

(95)

WO 02/072600 PCT/US02/02296

5

n

24, An isolated antibody according to Claim 1 that has the ability to bind to an
amino acid sequence coded by the nucleic acid sequence of SEQ ID NO:1 or
degenerates thereof.

25.  An isolated active fragment from the A domain of the CIfA protein from S.
aureus selected from the group consisting of the CIf40 protein, the CIf33 protein and
the CIfA N3 region.

26.  Anisolated antibody according to Claim 1 further comprising a physiologicaily
acceptable antibiotic.

27.  An antibody according to Claim 1 wherein the variable heavy chain has a
CDR1 region that includes the sequence RYSVH.

28.  An antibody according to Claim 1 wherein the variable heavy chain has a
CDR2 region that includes the sequence MIWGGGNTDYNSALKS.

29.  An antibody according to Claim 1 wherein the variablie heavy chain has a
CDR1 region that includes the sequence KSSQSVLYSSNQKNYLA.

30.  An antibody according to Claim 1 wherein the variable light chain has a CDR2
region that includes the sequence WASTRES.

31.  An antibody according to Claim 1 wherein the variable light chain has a CDR3
region that includes the sequence HQYLSSYT.

32. An isolated antibody according to Claim 1 that is cross-reactive to multiple

strains of S. aureus.
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33. A humanized antibody according to Claim 6 wherein the variable light chain
has the amino acid sequence according to SEQ ID NO:18.

34. A humanized antibody according to Claim 6 wherein the variable light chain is
encoded by a nucleic acid having the sequence according to SEQ 1D NO:17 or
degenerates thereof.

35. A humanized antibody according to Claim 6 wherein the variable heavy chain
has the amino acid sequence according to SEQ ID NO:20.

36. A humanized antibody according to Claim 6 wherein the variable heavy chain
is encoded by a nucleic acid having the sequence according to SEQ ID NO:19 or
degenerates thereof.

37. A monoclonal antibody according to Claim 1 which recognizes the A domain of
S. aureus CIfA protein.
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<110>

<120>

<130>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>

<213>

<400>

PATTI, Joseph M
HUTCRINS, Jeff T
DOMANSKI, Paul
PATEL, Pratiksha
HALL, Andrea

115

SEQUENCE LISTING

MONOCLONAL ANTIBODIES TO THE CLFA PROTEIN . . .

P0O7069US04/BAS
60/308,116
2001-07-30
60/298,413
200L-06-18
60/274,611
2001-03-12
60/264,072
2001-01-26

20

PatentIn versio
1

1560

DNA
Staphylococcus
1

agtgaaaata gtgttacgca

agtagegtta gtgctgeace

tcaaacacta ataatggcga

caatcatcat caacaaatge

acgacaacda atcaagctaa

gaattagtga atcaaacaag

gtaaattcac ctcaaaattc

actgaagcaa caccttcaaa

gatgtagtta atcaageggt

gcagtagetg cagatgcace

acagttggta ttgactctgg

aattatggtt tttcagtgce

n 3.1

aureus

atctgatagc
taaaacagac
aacgagtgtyg
aactacggaa
tacaccggoa
taatgaaacg
tacaaatgeg
caatgaatca
taatacaagt
ggcagetgge
tacgactgtyg

taattctget

gcaagtaacg
gacacaaacyg
gegcaaaate
gaaacgccgg
acaactcaat
acttttaatg
gaaaatgttﬁ
getecacaga
gcgectagaa
acagatatta
tatcegeace

gttaaaggtyg

aaagcaaaag
tgagtgatac
cageacaaca
taactggtga
caagcaatac
atactaatac
caacaacgca
gtacagatge
tgagageatt
cgaatcagtt
aagcaggtta

acacattcaa

(105)
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taatgattca
taaaacatcg
ggaaacgaca
agétactact
aaatgcggag
agtatcatct
agatacttca
aagtaataaa
tagtttageg
gacgaatgtg
tgtcaaactg

aataactgta

540

600

660
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cctaaagaat
ggagatcaag
acagactatg
gaccctgaaa
acagcaaéca
attaaaggta
gteaatccaa
acggatagta
aatgeagety
aatagtgtga
gatgatcaaa
aaaggtgatt
tectatgtcat
gataaaccag
<210> 2
<211l> 520
<212> PRT
<213> Stapl
<400> 2

Ser Glu Asn

Ser Asn Asp

Asn Val Ser
35

Ser val Ala
50

Thr Asn Ala
65

taaacttaaa
tattggcaaa
taaatactaa
atgttaaaaa
aaacagtatt
caattgacca
gtggagataa
atgeattaat
atttatctga
atattacatt
ttacaacacc
t;gctttacg
gggacaacga

ttgttectga

hylococcus

2/15

tggtgtaact
tggtgtaatc
agatgatgta
gacaggtaat
agtagattat
aatcgataaa
cgttattgeg
agatcagcaa
aagttacttt
cccaaateca
gtatatagta
ttcaactéta
agtagcattt

aéaacctgat

aureus

Ser Val Thr Gln Ser

Ser Ser Ser Val Ser

20

Asp Thr Lys Thr Ser

40

Gln Asn Pro Ala Gln

55

Thxr Thr Glu Glu Thr

70

tcaactgcta
gatagtgatg
aaagcaactt
gtgacattgyg
gaaaaatatg
acaaataata
ccggttttaa
aatacaagta
gtgaatccag
aatcaatata
gttgttaatg
tatgggtata
aataacggat

gagcctggtg

Asp Ser Ala
10

Ala Ala Pro
25

Ser Asn Thr

Gln Glu Thr

Pro Val Thr
75

aagtgccace
gtaatgttat
tgaccatgee
ctactggeat
gtaagtttta
cgtatecgtea
caggtaattt
ttaaagtata
aaaactttga
aagtagagtt
gtcatattga
actcgaatat
caggttectgg

aaattgaacc

(106)
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aattatggcet 780
ttatacattt 840
cgcttatatt 200
aggtagtaca 960
taacttatct 1020
gacaatttat 1080
aaaaccaaat 1140
taaagtagat 1200
ggatgtcact 1260
taatacgect 1320
tccgaatage 1380
aatttggege 1440
tgacggtate 1500
aattccagag 1560

Ser Asn @lu Ser Lys

Lys Thr Asp
30

15

Asp Thy

Asn Asn Gly Glu Thr

45

Thr Gln Ser
60

Gly Glu Ala

Ser Ser

Thr Thr
80
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Thr Thr Thr Asn Gln Ala Asn Thr Pro Ala Thr Thr Gln Ser Ser Asn
85 80 95

Thr Asn Ala Glu Glu Leu Val Asn Gln Thr Ser Asn Glu Thr Thr Phe
io00 105 110

Asn Asp Thr Asn Thr Val Ser Ser Val Asn Ser Pro Gln Asn Ser Thr
118 120 125

Asn Ala Glu Asn Val Ser Thr Thr Gln Asp Thr Ser Thr Glu Ala Thr
130 135 140

Pro Ser Asn Asn Glu Ser Ala Pro Gln Ser Thr Asp Ala Ser Asn Lys
145 150 155 160

Asp Val val Asn Gln Ala Vax Asn Thr Ser Ala Pro Arg Met Arg Ala
165 170 175

Phe Ser Leu Ala Ala Val Ala Ala Asp Ala Pro Ala Ala Gly Thr Asp
180 185 120

Ile Thr Asn Gln Leu Thr Asn Val Thr val Gly Ile Asp Ser Gly Thr
195 200 205

Thr Val Tyr Pro His Gln Ala @Gly Tyr Val Lys Leu Asn Tyr Gly Phe
210 215 220

Ser vVal Pro Asn Ser Ala Val Lys Gly Asp Thr Phe Lys Ile Thr Val
225 230 235 240

Pro Lys Glu Leu Asn Leu Asn Gly Val Thr Sexr Thr Ala Lys Val Pro
245 250 255

Pro Ile Met Ala Gly Asp Gln Val Leu Ala Asn Gly val Ile Asp Ser
260 265 270

Asp Gly Asn Val Ile Tyr Thr Phe Thr Asp Tyr Val Asn Thr Lys Asp
275 280 . 285

Asp Val Lys Ala Thr Leu Thr Met Pro Ala Tyr Ile Asp Pro Glu Asn
290 295 300
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Val Lys Lys Thr Gly Asn Val Thr Leu Ala Thr Gly Ile Gly Ser Thr
305 310 315 320

Thr Ala Asn Lys Thr Val Leu Val Asp Tyr Glu Lys Tyr Gly Lys Phe
325 330 335

Tyr Asn Leu Ser Ile Lys Gly Thr Ile Asp Gln Ile Asp Lys Thr Asn
340 345 350

Asn Thr Tyr Arg Gln Thr Ile Tyr Val Asn Pro Ser Gly Asp Asn Val
385 360 365

Ile Ala Pro Val Leu Thr Gly Asn Leu Lys Pro Aen Thr Asp Ser Asn
370 375 380

Ala Leu Ile Asp Gln Gln Asn Thr Ser Ile Lys Val Tyr Lys Val Asp
385 390 385 400

Asn Ala Ala Asp Leu Ser Glu Ser Tyr Phe Val Asn Pro Glu Asn Phe
405 . 410 415

Glu Asp Val Thr Asn Ser Val Asn Ile Thr Phe Pro Asn Pro Asn Gln
420 425 430

Tyr Lys Val Glu Phe Asn Thr Pro Asp Asp Gln Ile Thr Thr Pro Tyr
435 440 445

Ile Val val Val Asn Gly His Tle Asp Pro Asn Ser Lys Gly Asp Leu
450 455 460

Ala Leu Arg Ser Thr Leu Tyr Gly Tyr Asn Ser Asn Ile Ile Trp Arg
465 470 475 480

Ser Met Sex Trp Asp Asn Glu Val Ala Phe Asn Asn Gly Ser Gly Ser
485 490 495

Gly Asp Gly Ile Asp Lys Pro Val val Pro Glu Gln Pro Asp Glu Pro
500 505 510

€ly Glu Ile Glu Pro Ile Pro Glu
. 515 520
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<210> 3
<211> 990
<212> DNA

<213> Staphylococcus

<400> 3
gtagctgeag

gttggtattg
tatggttttt
amagaattaa
gatcaagtat
gactatgtaa
cctgaaaatg
gcaaacaaaa
aaaggtacaa
aatccaagtg
gatagtaatyg
gcagctgatt
agtgtgaata
gatcaaatta
gotgatttag
atgtcatggg
aaaccagttyg
<210> 4

<211> 331
<212> PRT

atgcaccgge
actctggtac
cagtgectaa
acttaaatgg
tggcaaatgg
atactaaaga
ttaaaaagac
cagtattagt
ttgaccaaat
gagataacgt
cattaataga
tatctgaaag
ttacattece
caacaccgta
ctttacgttc
acaacgaagt

ttcetgaaca

<213> Staphylococcus

<400> 4

aureus

agetggeaca
gactgtgﬁat
ttetgetgtt
tgtaacttca
tgtaatcgat
tgatgtaaaa
aggtaatgtg
agattatgaa
cgataaaaca
tattgegecg
tecagcaaaat
ttactttgtg
aaatccaaat
tatagtagtt
aactttatat
agcatttaat

acctgatgag

aureus

gatattacga
ccgcaccaag
aaaggtgaca
actgctaaag
agtgatggta
gcaacttiga
acattggcta
aaatatggta
sataatacgt
gttttaacag
acaagtatta
aétccagaaa
caatataaag
gttaatggte
gggtataact

aacggatcag

atcagttgac
caggttatgt
cattcaaaat
tgccaccaat
atgttattta
cecatgeeege
ctggeatagg
agttttataa
ategteagac
gtaatttaaa
aagtatataa
actttgagga
tagagtttaa
atattgatcc
cgaatataat

gttetggtga

(109)
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gaatgtgaca
caaactgaat
aactgtacct
tatggctgga
tacatttaca
ttatattgac
tagtacaaca
cttatctatt
aatttatgte
accaaatacg
agtagataat
tgtecactaat
tacgectgat
gaatagcaaa
ttggegetet

cggtatcgat

Met Val Ala Ala Asp Ala Pro Ala Ala Gly Thr Asp Ile Thr Asn Gln

1

5

10

Leu Thr Asn Val Thr Val Gly Ile Asp Ser Gly
25

20

15

Thr Thr Val Tyr Pro

30

800

660

720

780

840

JP 2004-534000 A 2004.11.11
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Asn
65

Gly

Ile

Gly

Gln

Gln

Leu
225

Gln

Ala

50

Leu

Asp

Tyr

Leu

Asn

130

val

Lys

Thr

Thr

Gln

210

Ser

Ser

Ala
35

val

Asn

Thr

Thr

115

val

Leu

Gly

Gly

195

Asn

Glu

val

Gly

Lys

Gly

Val

Phe

100

Met

Thr

val

Thr

Tyr

180

Asn

Thx

Ser

Asn

Tyr

Gly

Val

Leu

85

Thr

Pro

Leu

Asp

Ile

165

Val

Leu

Ser

Ty

Ile
245

Val

Asp

Thr

70

Ala

Asp

Ala

Ala

Tyr

150

Asp

Asn

Lys

Ile

Fhe

230

Thr

Thr

55

Ser

Asn

Tyx

Thr

135

Glu

Gln

Pro

Pro

Lys

215

val

FPhe

6/15

Leu
40

Phe
Thr
Gly
Val
Ile
120
Lys
Tle
Ser
Asn
200
val
nsn

Pro

Asn

Lys

Ala

val

Asn

105

Asp

Ile

Tyr

Asp

Gly

185

Thr

TYY

Pxo

Asn

Tyr Gly
Ile Thr

Lys Val
75

Ile Asp
20

Thr Lys
Pro Glu
Qly Ser

Gly Lys
155

Lys Thr
170 -

Asp Asn
Asp Ser
Lys val
Glu Asn

235

Pro Asn
250

Phe

Val

60

Ser

Asp

Aen

Thr

140

Phe

Asn

val

Asn

Asp

220

Phe

Gln

Ser

45

Pro

Pro

Asp

Asp

val

125

Thr

Tyr

Asn

Ile

Ala

205

Glu

Tyr

(110)

PCT/US02/02296

Val Pro Asn

Lys

Ile

Gly

Val

110

Lys

Ala

Asn

Thr

Ala

190

Leu

Ala

Lys

Glu

Met

Asn

95

Lys

Lys

Asn

Leu

Tyr

175

Pro

Ile

Ala

val

val
255

Ala

8a

Val

Ala

Thr

Lys

Ser

160

Arg

val

Asp

Thr
240

Glu

JP 2004-534000 A 2004.11.11
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Phe Asn Thr Pro Asp

260

Asn Gly His Ile Asp

275

Thr Leu Tyr Gly Tyr

290

Asp Asn Glu Val Ala

305

Asp Lys Pro Val Val

<210> 5
<211> 336
<212> DNA

325

7/15

Asp Gln Ile

Pro Asn Ser
280

Asn Ser Asn
295

Phe Asn Asn
310

Pro Glu Gln

<213> Staphylococcus aureus

<400> 5

aacattatga tgacacagtc geccatcatct

atgagctgta agtccagtca aagtgtttta

tggtaccagc agaaaccagg gcagtctoet

gaatctggty tecctgateg cticacagge

atcaacagtg tacaagctga agacctggea

cacacgtteg gaggggggac caagcotggaa

<210> &
<211l> 112
<212> PRT

<213> Staphylococcus aureus

<400> 6

1

Thr Thr Pro
265

Lys Gly Asp

Ile Ile Trp

Cly Ser Gly
315

Pro Asp Glu
330

ctggetgtgt
tacagttcaa
aaactactga
agtggatctg
gtttattact

ataaaa

10

(111)

PCT/US02/02296

Tyr Ile val Vval Vval
270

Leu Ala Leu Arg Ser
285

Arg Ser Met Ser Trp
300

Ser Gly Asp Gly Ile
320

ctgcaggaga aaaggtcact
atcagaagaa ctacttggce
tctactggge atccactagg
ggacagattt tactcttace

gtecatcaata cctctecteyg

Asn Ile Met Met Thr Gln Ser Pro Ser Ser Leu Ala Val Ser Ala Gly
5

15

Glu Lys Val Thr Met Ser Cys L}}s Ser Ser Gln Ser Val Leu Tyr Ser

20

25

30

Ser Asm Gln Lys Asn Tyr Leu Ala Trp Tyr Gin Gln Lys Pro Gly Gln

JP 2004-534000 A 2004.11.11
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(112) JP

PCT/US02/02296
8/15

35 40 45

Ser Pro DLys Leu Leu Il
50

®

Tyr Trp Ala Ser Thr Arg Glu Ser Gly val
55 60

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Asn Ser Val Gln Ala Glu Asp Leu Ala Val Tyr Tyr Cys His Gln
85 S0 925

Tyr Leu Ser Ser His Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 7

<211> 354

<212> DNA

<213> Staphylococcus aureus

<400> 7
caggtgcatc tgaaggagte aggacctgge ctggtggecac cctcacagag cetgtecatc €0
acatgcactg tctctggatt cteattatce agatataata tacactgggt tegecagect 120

ccaggaaagg gtctggagtg gctgggaatg atatggggty gtgaaaacac agactataat 180

teagctcetca aatccagact gagcatcage aaggacaact ccaagageca agttttetta 240
aaaatgaaca gtctgeaaac tgatgacaca gocatgtact actgtgecag cgectactat 300
ggtaactect ggtttgetta ctggggeccag gggactcetgg tcactgtete tgea 354
<210> 8

<211> 118

<212> PRT

<213> Staphylococcus aureus

<400> 8

CGln Val His Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gln
1 0

5 1 15

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Arg Tyr
20 25 30

Asn Ile His Trp Val Arg Glan Pre Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45 .

2004-534000 A 2004.11.11



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

WO 02/072600

Gly Met
50

Ser Arg
65

Lys Met

Ser Ala

<210>
<«211>

Ile

Leu

Asn

Tyxr

Thr

115

9
336

<212> DNA
Staphylococcus aureus

<213>

<400>

9

Trp

Ser

Ser

Tyx

100

val

Gly

Ile

Leu

85

Gly

Ser

9/15

Gly Glu Asn
55

Thr Asp Tyr

Ser Lys Asp Asn Ser Lys

70

75

Gln Thr Asp Asp Thr Ala
. 20

Asn Ser Trp

Ala

aacattatga tgacacagtce gccatcatct

atgagct
tggtacc
gaatctye
atcagcea
tacacgt
<210>
<211>
212>
<213>
<400>
Asn Ile

1

Glu Lys

Ser Asn

gta
age
gtg
gtg
tcg
10

112
PRT

agtceagtea aagtgtteta

agaaaccagyg gcagtctect

teectgateg ctteacagge

tacaagctga agacctggea

gaggggggac caagctggaa

Staphylococcus aureus

10

Met

val

CGln

Met Thr Gln Ser Pr

5

Thr Met Ser Cys Lys

20

Lys Asn Tyr Leu Ala

Phe Ala Tyr
105

ctggetgtgt
tacagttcaa
aaactgctga
agtggatctyg
gtttattact

ataaaa

(113)
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Asn Ser Ala Leu Lys

60

Ser Gln Val

Phe Leu
80

Met Tyr Tyr Cys Ala

95

Trp Gly Gln Gly Thr

110

ctgcaggaga
atcagaagaa
tctactgggce
ggacagattt

gtcatcaata

aaaggtcact
ctacttggce
atccactagyg
tactcttace

cctetecteg

Ser Ser Leu Ala Val Ser Ala Gly

10

15

Ser Ser Glm Ser Val Leu Tyr Ser

25

30

Trp Tyr Gln Gln Lys Pro Gly Gln

60

120

180

240

JP

2004-534000 A 2004.11.11
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Sex

Pro
65

Pro Lys

50

Asp Axrg

Ser Ser

Leu Sex

<210> 11
<211> 363
<212> DNA

<213>

<400> 11
caggtgcagce

acatgegcta

ccaggaaagg

tcagecteotea

aaaatgaaca

ttctactatg

gca

<210> 12
<211i> 121
<212> PRT

<213>

<400> 12

Gln Val Gln Leu

1

Ser Leu Ser Ile Thr Cys Ala Ile S

Leu

Ser
100

Leu

Thr

Gln

85

Tyr

10/15

Ile Tyr Trp Ala Ser Thr
55

Gly Ser Gly Ser Gly Thr
70 75

ala Glu Asp Leu Ala Val
20

Thr Phe Gly Gly Gly Thr
105

Staphylococcus aureus

tgaaggagtc aggacctgge ctggtggeac

tetetgggtt ctcattatce agatatagtyg

gtctggagty getgggaaty atatggggtg

aatccagact gagcatcage aaggacaact

gtctgcaaac tgatgacaca gecatgtatt

gttacgacgg gttigtttac tggggecaag

20

Staphylococcus aureus

Arg

60

Asp

Tyxr

Lys

45

Glu

FPhe

Tyr

Leu

(114)

PCT/US02/02296

ser Gly val

Thr Leu Thr
80

Cys His Gin
95

Glu Ile Lys
110

cctcacagag cctgtceoate

tacactgggt tcgecagect

gtggaaacac agactataat

ccaagagcca agttttetta

actgtgccag aaaaggggaa

ggactetggt cactgtatct

Lys Glu Ser G6ly Pro Gly Leu Val Ala Pro Ser Gln
5 N 10

25

15

er Gly Phe Ser Leu Ser Arg Tyr
30

180

240

300

360

363

JP 2004-534000 A 2004.11.11
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Asn

60

Ser

Met

Phe

ctgcaggaga aaaggtcact
atcagaagaa ctacttggcece
tctactggge atccactagyg
ggacagattt tactcttacc

gtcatcaata cctetecteg

Leu

45

Ser

Gln

Tyr

val

(115)

PCT/US02/02296

Glu Trp

Ala Leu

Vval Phe

Tyr Cys

95

Tyr Trp
110

15

Leu

Lys

Leu

80

Ala

Gly

[ WO 02/072600
11/15
[ Ser Val His Trp Val Arg Gln Pro Pro Gly Lys
35 40
[ Gly Met Ile Trp Gly Gly Gly Asn Thr Asp Tyr
50 55
Ser Arg Leu Ser Ile Ser Lys Asp Asn Ser Lys
[ 65 70 75
[ Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala
85 S0
Arg Dys Gly Glu Phe Tyr Tyr Gly Tyr Asp Cly
[ 100 108
[ Gln Gly Thr Leu Val Thr Val Ser Ala
[ 115 120
[ <210> 13
<211l> 336
<212> DNA
[ <213> Staphylococcus aureus
[ <4005 13 .
aacattatga tgacacagtc gccatcatet ctggetgtgt
[ atgagctgta ggtccagtca aagtgtttta tacagttcaa
[ tggtaccage agaaaccagg geagtctect acactgetga
[ gaatctggtg tccctgatcg cttcacagge agtggatctg
atcagcagtg tacaagetga agacctggca gtttattact
[ tacacgtteg gaggggggac caagctggaa ataaaa
<210> 14
I: <211l> 112
<212> PRT
[ <213> Staphylococcus aureus
<400> 14
[ Asn Ile Met Met Thr Gln Ser Pro Ser Ser Leu Ala Val Ser Ala Gly
1 5 10

300

336

JP 2004-534000 A 2004.11.11
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12/15
Glu Lys Val Thr Met Ser Cys Arg Ser Ser Gln
20 25
Ser Asn Gln Lys Asn Tyr Leu Ala Trp Tyr Gln
35 40
Ser Pro Thr Leu Leu Ile Tyr Trp Ala Ser Thr
50 55
Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr
65 70 75
Ile Ser Ser Val Gin Ala Glu Asp Leu Ala Val
85 90
Tyr Leu Ser Ser Tyr Thr Phe Gly Gly Gly Thr
100 105
<210> 15
<211> 354
<212> DNA
<213> Staphylococcus aureus
<400> 15
caggtgcage tgaaggagtc aggacctgge ctggtggcac
acatgcactg tctectgggtt ctcattatec agatatagtg
ccaggaaagg gtctggagtg gctgggaatyg atatggggty
tcagctcteca aatccagact gagcatcacc aaggacaact
aaaatgaaca gtetgraaac tgatgacaca gecatgtact
ggtaactcot ggtttgetta ctggggccaa gggactctgg
<210> 16
<21i> 118
<212> PRT
<213> Staphylococcus aureus
<400> 16

1

10

Ser

Gln

Arg

60

Asp

Tyr

Lys

Val

Lys

45

Glu

Phe

Tyx

Leu

(116)

PCT/US02/02296

Leu Tyr Ser
30

Pro Gly Gln
Ser Gly val
Thr Leu Thr
Cys His Gln

85

Glu Ile Lys
110

cctcacagag cctgtecate

tacactgggt tecgecagect

gtggaaacac agactataat

ccaagagcca agttttctta

actgtgccac cgectactat

tcactgtete tgea

@ln val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gln
5

15

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Arg Tyr

20

25

30

50
120

180
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—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

‘WO 02/072600
13/15
Ser Val His Trp Val Arg Gln Pro Pro Gly Lys
35 40
Gly Met Ile Trp Gly Gly Gly Asn Thr Asp Tyr
50 55
Ser Arg Leu Ser Ile Thr Lys Asp Asn Ser Lys
€5 70 75
Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala
85 90
Thr Ala Tyr Tyr Gly Asn Ser Trp Phe Ala Tyr
100 105
Leu Val Thr val Ser Ala
115
<210> 17
<211> 336
<212> DNA
<213> Staphylococcus aureus
<400> 17
gacattgtga tgacacagtc gccagactcet ctggetgtgt
atgaactgta agtccagtca aagtgtttta tacagttcaa
tggtaccagec agaaaccagg geagtctcct aaactgetga
gaatctggtg tccctgateg ctteagegge agtggatctg
atcagcagtg tacaagctga agacctggea gtttattact
tacacgttcg gaggggggac caagctggaa ataaaa
<210> 18
<211> 112
<212> PRT
<213> Staphylococcus aureus
<400> 18

1

10

Gly

Asn

60

Ser

Vet

Leu
45

Gln

Gly

Glu

Ala

Val

Tyr

Gln
110

ctetgggaga

atcagaagaa

tctactggge

ggacagattt

gtecatcaata

(117)

PCT/US02/02296

Trp Leu
Leu Lys

Phe Leu
80

Cys Ala
85

Gly Thr

aagggtcact
ctacttggece
atccactagg
tactcttace

cotctecteg

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
5

15

60

120

180

240
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14/15

Glu Arg Val Thr Met Asn Cys Lys

20

Ser Ser Gln

25

Ser Asn Gln Lys Asn Tyr Leu Ala Trp Tyr Gln

35

Ser Pro Lys Leu Leu Il
50

40

e Tyr Txp Ala Ser Thr

55

Pro Asp Arg Phe Ser Gly Ser Gly

65 70

Ile Ser Ser vVal Gln Al
85

Ser Gly Thr

75

a Glu Aép Leu Ala val

90

Tyr Leu Ser Ser Tyr Thr Phe Gly Gly Gly Thr
105

100

<210> 19

<211> 363

<212> DNA

<213> staphylococcus
<400> 13

caggtgcage tgaaggagtc
acatgcacca tctctgggtt
ccaggaaagg gtctggagtg
tcagectetea aatccagact
aasatgaaca gtctgaccgc
ttctactatyg gttacgacgg
tce

<210> 20

<211> 121

<212> PRT

<213> Staphylococcus

<400> 20

1

aureus

aggacctggce
cteattatece
gctgggaaty
gagcatecagc
cgctgacaca

gtttgtttac

aureus

ctggtgaagce
agatatagtg
atatggggty
aaagacaact
geegtgtatt

tggggccaag

(118)

PCT/US02/02296

Ser Val Leu Tyr Ser
30

Gln Lys Pro Gly Gln
45

Arg Glu Ser Gly Val
60

Asp Phe Thr Leu Thr
80

Tyr Tyr Cys His Gln
95

Lys Leu Glu Ile Lys
110

cctecacagac cctgtccate
tacactgggt tcgccagect
gtggaaacac agactataat
ccaagaacca agttttctta
actgtgccay asaaggggaa

ggactctggt cactgtetct

Gln val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
5 10 15

JP 2004-534000 A 2004.11.11
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Thr

Gly

Ser

65

Lys

Arg

Gln

Leu

- Val

Met

50

Arg

Met

Lys

Gly

Ser

His

35

Ile

Leu

Asn

Thr
115

Ile
20

Txrp

Ser

Glu
100

Leu

val

Gly

Ile

Leu

85

Phe

val

Cys

Arg

Gly

ser

70

Thr

Tyxr

Thr

Thr

Gln

Gly

55

Lys

Ala

Tyr

Vval

T 15/15

Tle Ser Gly Phe
25

Pro Pro Gly Lys
40

Asn Thr Asp Tyr

Asp Asn Ser Lys
75

Ala Asp Thr Ala
20

Gly Tyr Asp Gly
105

Ser Ser
120

Ser

Gly

Asn

60

Asn

val

Phe

Leu

Leu

45

Sexr

Gln

Tyr

Val

Ser

30

Glu

Ala

val

Tyr

Tyr
110

(119) JP 2004-534000 A 2004.11.11

PCT/US02/02296
Arg Tyr
Trp Leu
Leu Lys
Phe Leu

80

Cys Ala
95

Trp Gly
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C. _DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 00/12132 A1 (INHIBITEX, INC.) 09 March 2000 (09.03.2000), see entire 1-8, 19 and 26
document.
X TILLMAN et al. Both IgM and IgG Anti-DNA Antibodies Are the Product of Clonally 29 and 31

Selective B Cell Stimulation in (NZB x NZW)F1 Mice. Journal of Experimental
Medicine. September 1992, Vol. 176, pages 761-779. See entire document.

X KLOBECK et al. Subgroup IV of human immunoglobulin X light cheins is encoded by & 30
single germiine gere. Nucleic Acids Research. 1985, Vol. 13 No. 18, pages 6515-6529.
See entire document.

X WO 00/26671 AL (CONNEX GMBH) 11 May 2000 (11.05.2000), see entire document 27

X WO 94/05690 A1 (SMITHKLINE BEECHHAM CORPORATION) 17 March 1994 30
(17.03.1994), sce entire document.

X EP 0520 499 A1 (MITSUBISHI KASEI CORPORATION) 30 December 1992 30
(30.12.1992), see eptire document.

X WO 94/10332 A1 (MEDAREXINC.) 11 May 1994 (11.05.1594), see entire document. 29

Further documents are listed in the confinuation of BoxC. | | See patent family annex.

* Special caegores of cited daeuments:

Later document published after tho inferational Tiling date of priority
dato and not ju conflixt with the application but cited to understand the.
“A”  document defining the general state of the art which is not considered to be ‘prineiple or theory underlying the invention

of particutar relevance
" earlier application or patent published on or after the intomational filing date

dociment of partcular relevance; tho clained invention cannar be
cansidered novel ur cannot be considered to involve an knventive step
wihen the document is taken alone
L7 document which may throw doubts on priority olaim(s) or which s cited to
establishy the piblication date of ancther citation or other special reasen (35 V™ document of particular relevance; the claimed invention cannol be
specilicd) considered to involve 20 inventive step whea the document is
combined with one or more ather such docaments, such combination
“0”  document reforring to a oral disclosure, use, exhibition or other means being obvious (o a person skilled in the art
“P  document published prior to the intemational (iling date but later than the g docoment member of the same patent Family
prioity date claimed

Date of the actual completion of the infernational search /DB\E of mailing i gz iﬁeﬁmqﬂ s;eaghreport /

19 November 2002 (19.11.2002) b2
L A Ticer )(é W
- Zeman

Name and mailing address of the ISA/US
Commissicner of Patents and Trademarks
felephone No. (703) 308-0196

‘Washington, D.C. 20231
Facsimile No. (703)305-3230
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C. (Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

X

Database GENCORE on STN, AN 838559, MONESTIER et al. EMBL Data Library,
September 1993, see attached STIC search result.

Database GENCORE on STN, AN 838559, MONESTIER et al. EMBL Data Lihiaxy,
September 1993, see attached STIC search result.
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28
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Int ional application No.
INTERNATIONAL SEARCH REPORT vomationsl application No
PCT/US02/02296

Box I Observations where certain elaims were found unsearchable (Continuation of Item 1 of first sheet)

This international report has 1ot been established in respect of cortain clairas under Article 17(2)(a) for the following reasons:

1 [ claimNes.:

because they relate to subject matter not required to be searched by this Authority, namely:

2 X claimNos.: 9-14.23,24 and 33-36 (o-pary
because they relate to pasts of the international application that do not comply with the prescribed requirements to
such an extent that no meaningful international search can be carried out, specifically:
Said claims contain sequences and no computer readable form of the sequence listing was furnished.

s [] cumimMos:
‘ecause they are dependent claims and are not drafted in accordance with the second and third sentences of Rule
6.4(a).

Box I Observations where unity of invention is lacking (Continnation of Item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Please See Continuation Sheet

As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite
payment of any additional fee.

As only some of the required additional search fees were timely paid by the applicant, this juternational search
report covers only those claims for which fees were paid, specifically claims Nos.: 1-14, 19, 23-24, 26-31 and 33~
36

X OO

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report
P ep
is restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest ‘The additional search fees were accompanied by the applicant’s protest.
No protest accompanied the payment of additional search fees.
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BOX II. OBSERVATIONS WHERE UNITY OF INVENTION 1S LACKING

This application contains the following inventions or groups of inventions which are not so linked as to form & single general
inventive concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must
be paid.

Group 1, claim(s) 1-8 and 19, drawn to monocloral antibodies raised against the c1f40 protein of Staphylococeus aureus.

Group 2, claim(s) 1-8, drawn to monoclonal antibodies raised against the c1f33 protein of Staphylococeus aureus.

Group 3, claim(s) 1-8, drawn to monoclonal antibodies raised against the clfA N3 protein of Staphylocaccus aureus.

Group 4, claim(s) 1, 9 and 23, drawn to a monoclonal antibody raised against a protein with the amino acid sequence of SEQ NO:2.

Group 5, claim(s) | and 9, drawn to a monoclonal aatibody raised against a protein with the amino acid sequence of SEQ NO:4.

Group 6, claim(s) 1, 10 and 24, drawn to a monoclonal antibody raised against a protein with the mucleic acid sequence of SEQ
NO:1.

Group 7, claim(s) 1 and 10, drawn to & moncclonal antibody raised against a protein with the mcleic acid sequence of SEQ NO:3,
Group 8, claim(s) 1 and 11, drawn to a moncelonal antibody having = variable light chain having the amino acid sequence of SEQ 1D
NO:6.

Group 9, claim(s) § and 11, drawn to a monoelonal autibody having a variable light chain having the amino acid sequence of SEQ ID
NO:10.

Group 10, claim(s) 1 and 11, drawn to a monoclonal antibody having a vatiable light chain having the amino acid sequence of SEQ
ID NO:14.

Group 11, claim(s) 1, 11 and 33, drawn to a monoclonal antibody having a variable light chain having the amino acid sequence of
SEQ ID NO:18.

Group 12, claim(s) 1 and 12, drawn to a monoclonal eutibody having a vasizble light chain having the nucleic acid sequence of SEQ
ID NO:5.

Group 13, claim(s) 1 and 12, drawn to a monoclonal antibody having s variuble light chain having the nucleic acid sequence of SEQ
D NO:9.

Group 14, claim(s) 1 and 12, drawn to a monoclonal antibody baving & variable light chain having the nucleic acid sequence of SEQ
ID NO:3.

Group 15, claim(s) 1, 12 uud 34, drawn. to 2 monoclonal antibody having a variable light chain having the nucleic acid sequence of
SEQ ID NO:17.

Growp 16, claim(s) 1 &nd 13, drawn to a monoclonal antibody having a variable heavy chain having the amino acid sequence of SEQ
D NO8.

Group 17, claim(s) 1 and 13, drawn to a monoclonal antibody baving 2 variable heavy chain having the amino ecid sequence of SEQ
1D NO:12.

Group 18, claim(s) 1 and 13, drawn to a monoclonal antibody having a variable heavy chain having the amino acid sequence of SEQ
ID NO:16.
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Group 19, claim(s) 1, 13 and 35 drawn to a monoclonal antibody having & variable heavy chain having the amino acid sequence of
SEQ ID NO:20.

Group 20, cleim(s) 1 aud 14, drawn to a monoclonal antibody having a variable heavy chain having the mucleic acid sequence of SEQ
1D NO:7.

Group 21, claim(s) 1 and 14, drawn to a monoclonal antibody baving a variable heavy chain having the nucleic acid sequence of SEQ
1D No:11.

Group 22, claim(s) 1 and 14, drawn to a mozoclonal aufibody having a variable heavy chain having the mcleic acid sequence of SEQ
1D NO:15,

Group 23, claim(s) 1, 14 and 36, drawn to 2 monaclonal antibody having « variable heavy chain having the micleic acid sequence of
SEQ ID NO:19.

Group 24, claim(s) 15, drawn to isolated antisera.
Group 25, claim(s) 1, 16 and 17, drawn to kits comprising a monoclonal antibody and a label.
Group 26, claim(s) 18, drawn to a method of diagnosing a Staphylococcus aurens infection.,

Group 27, claim(s) 19-20, drawn to drawn to a method of treating or preventing & Staphylococcus aureus infection ntilizing
antibodies.

Group 28, claim(s) 21, drawn to a method of inducing an immunclogical response using the Staphylacoccus aureas clf40 protein.
Group 29, claim(s) 21, drawn to a method of inducing an immmnological response using the Staphylococens aureus lf33 protein.

Group 30, claim(s) 21, drawn to a method of inducing an immunological response using the Staphylococous aureus N3 protein.

Group 31, claim(s) 22, drawn to a method of identifyis ibodies using the h aureys cif40 protein.
Group 32, claim(s) 22, drawn to a method of identifyi ibodies using the Staphy aureus clf33 protein.
Group 33, claim(s) 22, drawn to a method of identifyi ibodies nsing the aureus N3 protein.

Group 34, claim(s) 25, drawn to an isolated Staphylococcus aureus clf40 protein.
Group 35, claim(s) 25, drawn to an isolated Staphylococcus aurens clf33 protein.
Group 36, claim(s) 25, drawn to an isolated N3 region of the Staphylococcus awreus cIfA protein.

Group 37, claim(s) 26, drawn t & composition comprising a monoclonsl antibody against the Siaphylococcus anreus clfA protein and
an antibiotic.

Group 38, claim(s) 1 and 27, drawn to a monoctonsl antibody wherein the vatiable heavy chain has a CDRI region that includes the
sequence RYSVH.

Group 39, claim(s) 1 and 28, drawn to a menoclonal antibody wherein the variable heavy chain has a CDR2 region that includes the
sequence MIWGGGNTDYNSALKS.

Group 40, claim(s) 1 and 29, dravm to a monoelonsl antibody wherein the variable heavy chain has a CDR1 region that includes the
seguence KSSQSVLYSSNQKNYLA.

Group 41, claim(s) 1 and 30, dravm to & monoclonal antibody wherein the variable heavy chain has « CDR2 region that inciudes the
sequence WASTRES.

Group 42, claim(s) 1 and 31, drawn to a monoclonal antibody wherein the variable heavy chain has 2 CDRS3 region that includes the
sequence HQYLSSYT.
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Group 43, claim(s) 1 and 32, drawn to an isolated antibody that is ive to mmultiple strains of Staphylococcus
aureus.

Group 44, claim(s) 1 and 37, drawn to drawn to a monoclonal antibody that recognizes the A domain of the Staphylococcus aureus
CIfA protein.

The inventions listed as Groups 1-44 do not relate to o single general inventive concept under PCT Rule 13. 1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: The inventions listed as Groups
1-44 do not relate 1o a single general inventive concept under PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or
corresponding special technical features for the following reasons: Pursuant to 37 C.F.R. 1.475(d), the ISA/US considers that where
multiple products and processes are claimed, the main invention shall consist of the first invention of the category first mentioned in
the claims and the first recited jnvention of each of the other categories related thereto, Accordingly, the main invention (Group 1)

rises the fi ited product, ibodies raised against the Staphylococcus aureus clf40 protein. Further pursuant to
37 C.F.R. 1.475(d), the ISA/US considers that any feature whicl the subsequently recited products and methods share with the main
invention does not constitute a special techuical feature within the meaning of PCT rule 13.2 and that each of such products and
methods accordingly defines a separate invention.

Continuation of B. FIELDS SEARCHED Item 3:
EAST, STIC sequence databases, Medline, CAplus

Staphylococeus areus, S. aureus, clfa, clf40, clf33, antibody, treatment, monoclonal, RYSVH, MIWGGGNTDYNSALKS,
KSSQSLYSSNQKNYLA, WASTRES, HQYLSSYT
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