JP 2004-532603 A 2004.10.28

(19) BFREREHFT (JP) 22 | F 4 |A) ()L EARES
$37%2004-532603
(P2004-5326034)
43 AEH TRI6E10A28H (2004, 10.28)
(51) Int.CL." Fl F—va—F (B%)
C12N 15/09 C12N 15/00 ZNAA 4B0O24
A6 1K 35/76 AB 1K 35/76 4C0O84
A6 1K 39/145 AB1K 39/145 4C0O85
A61K 39/165 AB1K 39/165 4C0O87
AG1K 39/21 AB 1K 39/21
FEER KWK TREEZWR A (& 258 B) BEECE!S
(2l HEES $5$EE2002-500664 (P2002-500664) | (71) HEEA 500422148
(86) (22) HERR TR 1353820 (2001.3.2) IEY— 2R—FA
(85) BIRRCiRHH ERE1459H 28 (2002.9.2) TAVAERE, Ya—¥YF 30322
(86) B HEES PCT/US2001 /006795 , ThZyE, Z4i—pF 130, /—A
B7) EERLHES W02001,/092470 FAlr—E— ENTFa Y, J—A
(87 EEAMB TR 1312868 (2001, 12.6) F4h—R— m—F 1784
(31) BEETEEE 60/186, 364 (74 A 100102978
(39) @5 H ERYI2E3A2H (2000.3.2) £E+ @k B
(2 BAEEEE  RE (US) (74) KIA 100108774
(31) EEEEHEE 60/251, 083 HELT ME —=
(32) ®%xH SERL12£E12H 18 (2000.12.1) (72 ¥EAE oOE VY NY—p T,
(32) BRETER  RE US) FAYHERE Ya—OFM THI

£ ALVY YuX RI4T
1

105

B EICHE S

(54) [FEADORF] DNAEERAS 2—BLUERE

(57)00 00
00000000000000000000
0000O0000000000000000
00000000000 0O00000000
00000000000 0O00000000
0000000000000 0000000
oooo0

gboogobobooobuoobooboooadan
ooooooOooooooooooooooan
gbooobobooobgooobooboooboonn
oooooooooooooooooooan
gooob oobooboboobooao



10

20

30

(2) JP 2004-532603 A 2004.10.28
ugbooogboofod
oooooao
AODOODOODOODODODODOoDODODOOoOooDOoOooao
ooooooooao
gooobooboogoboonn
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
ooooao
goooobooan
goboodgbad
oooooooooobooooooooobooooooooao
gooogooad
oooooooooobooooooooooboobooooooobooDboobooooooooao
obooboooboobooboobao
gooooad
ooooooooooooouoob0 ooooobob oooboobooOoOoOo booooo
g oooooboob boobobooboboooboobobooboboooboboDoo
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao
ogoogano
oooooao
gooobooobooobogobgobob oDobobobo obobooboo obooboo
U ooooobooooob boooobooboobooobobobooboobooobooobao
ooooobobooOooooooooobooooogao
gooogbad
ugboobdooboboobobooboobooobooboboobooboouobooboboao
oooooooooooooooooao
gooogooad
oooooooooobooooooooooboobooooooobooDboobooooooooao
goboboobooboboobobooboobognob
gooooad
oo ooooo4oo0 ooooooobobo ooboboOooo0 ODOooOooOoooo oooo
goooboobobooboboobobooobooboboobooboooboboDbDao
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao
obooobooboboobooboobooobao
oooooao
gooobooobooobogobgobob oDobobobo obobooboo obooboo
g oooooboob booobooboobooobooobooboobooboooboooboooad
oooooobooooooooao
ooooobaoao
uoboo oogobooodg oboooboooboo obooboob oboboobo obaoado
ooooooooooooooooooboboooooooobobobooooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
oooooooooobooooooooooboobooooooobooDboobooooooooao
obobooboobooboogobogno
goooogoaao
ooooooooo oooboboboooo0 Obooooooob0 ooooooboDbO oooboobOoao

O

goboooboooogoboooboobooboobooboboboobooboboobodan
uboobooboboobdoobooboobooad
ooooooao



ey e e e e R e Iy

Oooooooogogogoao
OOooooooogogg
O 0Oo0oooao
O 0Ooo0oo0ooOoao
O 0Ooo0oooao

O
O
O
O

gbooodgoad
gooao
gooooboaod

ood
oo
g o
od
g

OoooooogoQgogooQg
OoooooogQgogoQg
O
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo

OOo0o0oooogod
Ooo0Ooo0ooood
OoOoo0oood
Ooo0ooood

od
goooooo 0O
oooooao
googao
gboooogogboad
ogooao
goooobogd
uod
oagaod
oonf
oo
g
gooad
ooooooao
gboooboag
godoaao
ogooooao
goaoaao
ooooooao
gooad
gooad
oooao
gooagd
u
gooao
goooooo 0O
ooooooaon
googao
gboooogogboad
ogooao
goooobogd
uod
oagaod
oonf
oo
g
gooad
ooooooao
gooooooan
gboogogoad
oooooooooao

O
O

O
O
O
O
O
O

O
O

O
O
O
O

Oooooooogogogoao
O O0ooo

Oooooooogoogogoao

O 0Oo0oooao
O 0Ooo0oo0ooOoao
O 0Ooo0oooao

O
O
O
O
O
O

[ |
[ |

oad

OoooooogogQgooao
O O0ooo

OoooooogQgooao

OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0oooao

O
O
O
O
O
]

O
O
O
O
O
O

O
O

O
O
O
O

O O0ooo

O
O
O
O
O
O

[ |
[ |

)

gbooobooaoood

JP

gbobooobooobodo oboooboaodao

O

O Ooooo
O Ooooo
O OoOooo
O 0Oo0ooOoao
O 0Ooo0ooo
O Ooooo
O Ooooo

O
O
(]
O
O

O 0Ooogooog
O 0Ooogoog
O O0Oogogaog
O 0Ooo0ooao
O 0Ooo0ooo
O 0OooQgooog
O 0Ooogoog

O Ooooo
O Ooooo
O OoOooo
O 0Oo0ooOoao
O 0Ooo0ooo
O Ooooo
O Ooooo

O
O
(]
O
O

oooooooooooboano
goooboooo oogob
gboboobooobooooaadao
oooooooao
goooboooan

O
O

O
O

O
O

O
O

gooooooaon
gobooooooand

O O0OoQgogog
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogogo

[ |
[ |
OO
O d

o

O OooOooo
O 0Oo0ooOoao

gbooooaoao

O

ooooooooao

oo

O O0Oogoaog
O 0Ooo0ooao

gooooooaon

O

gboboobooood

o

O OooOooo
O 0Oo0ooOoao

gbooooaoao

O

ooooooooao

oo

oooao

gooobooao
goodaano
ooagogao
gooagao
oooogao

O
O
O
O

O 0Oooo
O oOooo

O O
O O
O O

ooooooao
googao
googao
oooogao
googao

oono
uoano
oogdad
ooano

ogagaod
ooaod

gooobooao
goodaano
ooagogao
gooagao
oooogao

O
O
O
O

O 0Oooo
O oOooo

O O
O O
O O

2004-532603

O OooQgogooao

O

O OooOooo
OO oOgoo
O 0Ooo0ooOoao
O Ooo0ooo
O Ooooo

O
O
O
O
O

O Ooogoaog
O O ogogaog
O 0Ooo0ooo
O 0Ooo0ooog
O 0Ooo0ooaog

O
O
O
O
O

O OooOooo
OO oOgoo
O 0Ooo0ooOoao
O Ooo0ooo
O Ooooo

O
O
O
O
O

O O0OoOooo
O 0Oo0ooOoo
O 0Ooooo
O 0OooOooo

A 2004.10.28

oo oogao
ooooooao
gooooboand
gbooooaoao
ooooooaon

oooooao
gbobooobogan

oo o0ooogao
ugbooodoaano
ooooooao
goboboooaoao
ooao

oooooao
ooooooaon

oo Ooo0Oo0Oa0
gooooboogao
gbooooaoao
ooooooaon
ogoo

oooooao
gbobooobogan

oo o0ooogao
ugbooodoaano
ooooooao
goboboooaoao
ooooooao

oooooao
ooooooaon

10

20

30

40

50



e R ey [ s R s [y |

Ooooooooooooooggog
Oooooooooooooggg
Oo0DoOooDoogog4gogooDooogogdg

goad

Oooooooodg
OOo0ooooodg
O O0Oo0gogoao
O 0Oo0oo0ooao
O 0Ooo0oooao

O

a
O
g
a
O
g

ooooooao

ugoad
ooao
ugood
ugoad

goo

gboooodoao 0O

Ooooooogd
OOoooooogd
OOooooogd
OoOooooood
Oooooooogd
Ooooooogd

goooano

O

O
O
O

O d
O d

O

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

O
O

O 0Oooo

O Ooooo
O Ooooo
OO oOgooaog
O O0Oo0ooOoo
O 0Ooo0ooOoo

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
]

oooo ooooooao

(4)

ooboooobooood
oooooooao
googooboogooaon
goooboaoan

goboobooao

gboooodoaoad

O

O

oooooooao
oooooooao
oooooooao
oooooooao

O
0
O

O

O oOood

g
O
g
g

O
O
O
O
O

O
O
O
O
O

JP

O Oooo
O Oooo
O OooOooo
O O oOgoo
O Ooo0ooo
O Ooo0ooo
O Ooooao
O Oooo

2004-532603

A 2004.10.28

oo ODOO0OaO0
gooooboadg
oooooao
gpooooboao
gbooonboad

O
O
O

gooogogbao
gbooobodaan

gooooboogao
gbooooaoao

oo ocooooobo oooooobooboo ooboboboOoOoOOO0O ODooooo
goooooooooooooooooboobooooooooboobooboooooooao
ooooooooobooogoooooobooboboooooooobobooooooooooD
ooooooooooooooooooboobooooooooboobOobooooooooao
ooooooao

oooooooobo ooobooo0 Obooooooob0 ooooooboDbO oooobOoao
goboooboooogoboooboobooboobooboboboobooboboobodan

gooao

OoooooogogaoQg
O Ooo0oooao
O OoO0ooogoao
O0Ooo0oo0oo0oao

O
g
a
O
a
u

Ooooooodgdg
Ooo0oooogoQgdg

O
O

O 0Ooo0ooOoao
O

O

ugbooboboobooboobooobooboadnb

g oooooboob boooooboob boboobo oboobooobo booao

ooooooooooooooooooboobooocooooooboboobooOobon
gooobooboogobooooboobobooboobobooboobao
gbobooboooobooboobooboooboooboobooboobooban
ooooooooooaon

O

oo oooboboo booboooob boooobdo ooboooba
goooooooooooooooooboobooooooooboobooboooooooao
uboooboooboobooboooboogodnb

a
O
g
a
O

O

O

O
O
O

O
O
O

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

O O

OJ

O

goooboobognob

oooooooooaon
oooooooooaon

uoboodg oooooad
oo oooooao
gooobooboab

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

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

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

OooooooooDoooooo0o oo oDooooooDoDoooogogogooao

O Ooooo

Ooooooooogogogog
Ooooooooogogog
OOooooooogoQgg
OO0 oooooogogg
OoOooooooooOodg
OoooooooogogoQgog
OoooooooogoQgog
Oooooooogogg
OO0 oooooogogg
OoOoooooooOod
OoooooooQgog
Ooooooooogogg
Oooooooogogg
OO0 oooooogogg
OOoooooooOod
OoooooooogooOodg
OoooooooogoQgog
OoooooooogoQgoog
Oooooooogogg
OO0 ooooogogg
OooooooooQgodg
OoooooooogoQog
OoooooooogoQgoog
Oooooooogogg
OO0 oooooggg
OoOoooooooQgodg
OoooooooogogQgog
OoooooooogoQgg
Oooooooogogg
OO0 ooooogogg
OoOoooooooOodg
OoooooooogooQgog
OoooooooogoQgoog
OooooooogoQgg
OOoooooogogg

I Y [y
O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo
O 0o oo
O Ooogo
O Ooogoo
I [ [
O 0o 0o o
O 0o oOoo
O 0o oo
O Oooo
O O oo
I ) [
O 0o oOoo
O Ooogoo
O Oooo
O O oo
O O g o

OoooooQgogoao
OooooogoQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
Ooooooggogaog
Oooo0oooOooOgoao
OooooooQgogoao
OoooooQgogoao
OoooooQgogao
OooooogoQgogaog
OoOoo0oooOooOoao
Oooo0oooQgogoao
OooooooQgogoo
OoooooQgogoao
OooooogogQgogaoQg
OO0 oooogoQgogaog
Oooo0oooQgoogoao
OooooooQgogoao
OoooooQgogoao
OooooogoggogaoQg
OO0 ooooggogaog
Oooo0oooOooOgoao
OooooooQogogoao
OoooooQgogoao
OoooooQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OooooooQgogo

Oooooooooooooogogogooao

O
O
OJ
O
O
O
O
O

OoooDoooooooooogoggooao

Oo0DoDoDoo4gog4ooooooggooao

Oooooooooooooogoogooao

Oooooooooooooogoogooo

Oooooooooooooogogogooao

O oooooooooogogog

OoDoDoDoogg4ooooooggooao

O oOooo

Ooo0oooooooooooooogog-g
OOo0oooooooooooogoQgQg

o oooooooooogogo-g

Oooooooooooooogogog
OO0 ooooooogogoooooggog
OOo0oooooooooooooogOgoadg
Oooooooooooooooogogaodg
Oo0oooooooooooogogoQg
OOo0oooooooooooogogog
OOo0oooooooooooogogog
OO0 oooooogogooooooogd

[ Ry |

()

JP 2004-532603 A 2004.10.28

O
O
O
O
O
O
O
O
O
O

Ooooooogod
OOoooooogod

uoboooboobooooobaodd

OooooooQgoo
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
Oooo0oooogoao
OooooooQgoao
OooooooQgoao
OooooogogQgoao
Ooooooggogao

gbooogobao

Oooooooooooooooogod
Oo0oooooooooooooogd
Ooooooooooooooogdg
OOo0ooooooooooooogd
OO0 oooooogogooooooogd
Ooo0oooooooooooooogod

O 0Ooo0oo0ooao
OOoo0ooOooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooOoao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao

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

10

20

30

40

50



e R ey [ s R s [y |

OoooooooooDoooo0ooooDoDoooooooooao
OOo0ooooooUoooDooooooooDoDooooogooooao
OOo0o0ooooU0UoooDooDoUUUoDoDooooUogooooao
OooooocoooooooooooDooooooooooaoo

OoOoo0oood

OOo0oooooooooDoooooooooodg
OO0 o0ooooooooDooogogooooood
OO0 0o ooogogU0oooDoooggogoooood
OOo0oooooooooooooooooood
Oo0oooooooooDoooooooooodg
OOo0ooooooooooDoooooooooodg
OO0 ooooooooooDooogogooooood
OO0 0Do0oooog0oooDoooggooooood
OOo0oooooooooooooooooood
OOo0oooooooDooDoooooooooodg
OO0 oooooooDooDoooooooooodg
OOo0oooooooooDoooogogooooood
OO0 o0DooooogUooooDoooggooooood
OO0oooOooooooooooooooood
OOo0oooooooooDooooooooood
OO0 oooooooDooDoooooooooodg
OO0 ooooooooooDooooooooood
OO0 o0DoooooooooDooogogooooood
OO0oooooooooooooooooood
OOo0oooooooooDooooooooood
OO0 oooooooooDoooooooooodg
OO0 ooooooooooDoooooooooodg
OO0 oDooooooooDooogogogoooood
OO0 0Do0oDooggUoUooDoooggogoooood
OOo0oooOooooooooooooooood
OOo0oooooooDooDoooooooooodg
OOo0ooooooooooDoooooooooodg
OO0 o0oooooooooDooogogooooood
OO0 0Do0oooogogoooDoooggogoooood
OOo0oooooooooooooooooood
OOo0oooooooooDoooooooooodg
OO0 oooooooDooDoooooooooodg
OO0 ooooooooooDoooogoooooodg
OO0 o0DooooogU0oooDoooggooooood
OOo0oooOooooooooooooooood
OOo0oooooooooDoooooooooodg
OOo0ooooooooooDoooooooooodg
OOo0ooooooooooDoooogoooooodg
OO0 o0DoooooooooDooogogooooood

Oooooooogooooaoo

O Ooo0ooo

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood

O
O
OJ
O
O
O

O
O
O
O
O
O

O
O
OJ
O
O

O

O

O O
O O

g o

O
O

O
]

O

O

~
o
~

O O
O O
O O
0O O

good

gbooobooaoood
goooooooao

O
O
O
O
OJ
O
O
O

(]
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O

O

[
el

2004-532603

O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

O
O
O
O
O
O

O
OJ
O
O
O
O

OJ
O
O
O
O
O

2004.10.

N
o

10

20

30

40

50



a JP 2004-532603 A 2004.10.28
ugbooobooboboobobooboobooobooboboobooboogadnb
oooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
oooooooooobooooooooooboobooooooobooDboobooooooooao
goooboooboboobobooboboobooboboobobooboboDbDao
oo obobooboooboobooobooboobooboodao
oooooao
goboooboobooboogoboobobonn
goboodgbad
oooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
oooooooooobooooooooooboobooooooobooDboobooooooooao
goooboooboboobobooboboobooboboobobooboboDbDao
gbooobobooobaoab
oooooao
goooboobobooboboobobooobooboboobooboooboboDbDao

usbooboobobooboboobobooboobobooboboooboonnb

Ooo0oooogQgoo
OooooogQgoao
OoooogQgogao
Oooo0ooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoao
Oo0oooogQgoo
Oooooggogao
Oooo0ooogoo
Ooo0ooooogooQgoo
OoooooogogQgoo
Oo0oooogQgoo
Ooooooggoao
OooOoo0ooooogogoo
Ooo0ooooogoQgoao
OoooooogoQgoo
OoooooogogQgoao
Oooooggoao
Oo0oooogoQgogao
OoooooogoQgoao
Ooo0oooogooQgoo

OoooDooogoooooogdg
OO0 oDoDooogoooooogd
Ooooocoooooooogodg
oo o ooooogogoo

O oOooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

O o0Oooo

O o0Oooo

O 0Oooo

O 0Oooo

O

Ooooooooooooodg
Oo0ooooo4gogooooodg
OO0 oDoDooogogoooood
OOo0ooooooooooboood
Oo0ooooooooooodg
Ooooooooooooogdg
Oo0oooooogooooodg
OO0 ooooo4gogooooogodg
OOo0ooooooooooboood
OOoooooooooooodg
Ooooooooooooodg
Ooooooooooooodg
OO0 ooooogogooooogodg
OOo0ooooooooooboood
OOooooooooooood
Ooooooooooooodg
Ooooooooooooog
OO0 ooooogogooooodg
OO0 OoDoooo4gogoooood
OOo0ooooooooooood
Ooooooooooooodg
Ooooooooooooog
OO0 ooooogogooooodg
OO0 OoDoooogogooooodg
OOo0ooooooooooood
Oooooocooooooodg
Ooooooooooooodg
OOo0oooooogooooodg
OO0 ooDooogogoooood
OOo0ooooooooooboood

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

Ooooooo0ooooooo0o oo oDooooDooDoDooooooooao
Oo0oooooo0o0ooooooo0o oo oDooo oo ooDoDooogogooooao
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

Ooooooooooooogogoooao
OO0 o0Dooo4dgUoooDooogogooao
Oooooooooooooogoogoooao
Ooooocooooooooogooooao

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

O
O

OJ
O
O
O
O
O

OO0 ooooooQgoooo
OO0 ooooooQgoooo
OO0 oo oooogogoooo
OO0 oo oDooogogooao

oooooobooogogao
gboooboooooboooan
oooooobooooogao
goooooooobooan
gooooboooboooboaod

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e s e e e e e e e Y

Oooooogogaog
OO0 oooogogdg
OoooooooOgoad
OoooooooQgooQgQd
OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod
OoooooooQgoQgQd
OooooogogaoQg
OooooogogaoQg
Oooooogogog
Oooo0ooooogogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
OOooooogogdg

e A s e ) s e e s e e e e Y B

Ooooooooo0ooooooooooDoooooooDooooooooooodg
OoOoooooo0o0oooooo oo oDoDoooo0 oo oDoooo0ooDoooogdg

O
O

O
O

O
O

Oooooogdg

OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oo0oooooggogodg
OoooooooOooOgoo
OooooooogooQoogoo
OoooooogoQgogoaoQg
OoooooogQgogooQg

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo
O Ooogoog
O O0Oogogaog
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOooo
O Ooogoog
I [ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo

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

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

Ooooooggdg

Oooooogogdg

OooOoooooOodg

OooooooQgodg

OoooooQgdg

Oooooogoogdg

OOooooogogdg

Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod
OoooooooQgoQgQd
OooooogogaoQg
OooooogogaoQg
Oooooogogog
Oooo0ooooogogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
OOooooogogdg

OooOoo0ooooQgodg

OooooooQgodg

OoooooQgdg

OooooogooQgdg

Oooooogogdg

~
oo
~

OooOoo0ooooOgoadg

Oooo0oooQgdg

OooooooQgdg

OooooogooQgdg

OoOooooogogdg

O O oo
I ) [
O 0o oOoo
O Ooogoo
O Oooo
O O oo
O O g o
O 0o oOoo
O 0o oo
O Ooogoo
I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo
I [ [
I Y [

O O

Oooooogoood

O

OooooooQgdg

[
el

OoooooooQgdg

Ooooooogdg

2004-532603

Oooooogogogdg
Oooooogoogdg
OooOoooooOodg
OoOoo0ooooao
OoOoooooaoo
OOoo0ooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoo0ooooao
OOoo0ooooao

O
OJ
O
O
O
O

OJ
O
O
O
O
O

2004.10.

N
o

O 0Oooo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

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

Oooooooooooooooooooooogoogoao
Ooooocooooooooooooooogogogoogoao

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

OooooooooooooooooooooogogoooOoao
Oooooooo0oooooooooDooooogooooao

O Ooooo
O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

OooooooogogQgogooQg
Oo0ooooooggogooQg
OO0 oooDoooggogog
Ooo0oooooooOoogoo
OooooooooQgogogoaoQo
Oo0oooooogogoQgogooQg
OoooooooggogooQg
OO0 ooooooggogodg
Ooo0oooooooogooOgoo
OooooooooQgoogoo
Oo0oooooogogogogooQg
Oo0oooooogogogoQg
OO0 ooooooggogog
OooooooooOooOood
OooooooooQgoogoao

Ooooooogdg

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod

OOoooooogdg

OOooooogdg

OOoo0ooooOod

Ooo0oooQgodg

Ooooooogdg

OoOoooooogdg

OOooooogdg

OO0Ooo0ooO0oo0ooao
OOoo0oo0oooao

O o0ooo

[ |

OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0O0o0OooOoooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Ooo0oo0oo0ooao
OOoo0oo0oooao
OOoooooao
OOoo0ooooao
O O0Oo0ooooao

~
©
~

Oooooooodg

[ |

OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo

O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

Oooooooodg o
o

O

OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg
Oo0ooooggogog
OoooooooOoogood
OooooooogoQoogoo
OoooooogQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog

2004-532603

2004.10.

O Ooooo
O Ooooo
O OoOooo

N
o

10

20

30

40

50



(10) JP 2004-532603 A 2004.10.28
gooooooooooooooobooboobooooooooboboobocoooooooao
o0 ocooooooob oobobooobood0o4o0 ocoooooobDboooboodo
oooooo o ooooooooboooboooooooobDbDooo
oooao ooooooobooocooooooooobooooogoao

e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |
e s e s e e s e e Y i
Oooooocoo0o0 oo oooo0o o0 oo ooo o oo oD oD oo o0ooo oo oDooo0oo0ooDoDooooogoooao

OoOoooooo0o0oooooo oo oDoDoooo0 oo oDoooo0ooDoooogdg

Oo0oooogoQgg

oo o oooooogog

O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0gooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO ogogooao
O 0Oo0ooOooao
O 0OooO0oooo
O 0OooQoooo
O Ooogooo
O Ooogooao

g
a

OoOoooooao
OOoo0ooooao
O O0Oo0ooooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OoOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Ooo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoooooaoo
OOoooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
OOoo0ooooao

Oooooogdg

O
O
OJ
O
O
O

O
O
O
O
O
O

O Ooo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao

ugood

O

Ooooooggdg

Oooooogogdg

0

O O0Oo0ooooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OoOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Ooo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoooooaoo
OOoooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OoOoo0oo0oo0ooao
OoOoooooao
OoOoo0ooooaoo
OOoooooao
O Oo0oooogoao
OOoo0oo0oo0ooao
OoOoo0ooooao
OoOoooooaoo
OOoo0ooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoo0ooooao
OOoo0ooooao

OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OooooooQgadg

O

ooooooooboooogogoao

I Ry |

g
O
g
a

O Oooo
OO oo
O 0Ooo
O 0Oooo

googao

O

O

O

O

O

g
a

goboobooboobooboobonb
a

O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO ogogooao
O 0Oo0ooOooao
O 0OooO0oooo
O 0OooQoooo
O Ooogooo
O Ooogooao

O 0Ooogoo
O Ooogoog
O O0Oogogaog
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOooo
O Ooogoog
I [ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
I [ Y

O Ooogooao
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooogoooao
O O0OoQgooao
O 0Oo0ooOooao
O 0Ooo0oooao
O 0Ooo0oooo

OooooogoQgg

ooooooooao
oodg oooogao

Ooo0oooogoQgdg
OoooooogQgg
OoOoooooggdg

10

20

30

40

50



e R ey [ s R s [y |

O oOoooo
O 0Ooooo
O 0OoOooog
O 0Ooo0ooOoao
O Ooo0ooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

e e e e e R [ s [ |

e s e e e s e e e s [ s [ |

e ) e e e e e e e s [ s [ O |

Ooooooooo0 oo oooo0o o0 oo oooo oo oooDoDooo0o o0 oo oooo0oooooooQgoogoao

R ey ey R R [ s [ |

Ooooooogdg

(11) JP 2004-532603 A 2004.10.28

ub boobobooboobooobdobobobouobooboouoboobaa
gooooobooocooooooobbooboboooooobobDboooo
gbooboobooboooobogan

O O
O O

Oooooooogooooao
OOooooooQgooooao
OO0 ooDooo4Qgooooao
OOo0oooooooooooao
OoooooooOoooooao
Ooooooooooooao
OooooooQogooooao
OO0 ooDooo4Qgooooao
OOo0oooooooOoooooao
Ooooooooooooao
Oooooooogooooaoo
Oooooooogooooao
OO0 ooDooogooooao
OOo0oooooooooooao
OOoooooooOoooooao
Ooooooooooooao
OO0 oooooogogooo
OO0 oooooogogogoao
OO0 oo oDooogogooao
Oooooooogogooo
oo ooooooQgogooo
OO0 ooooooQgooo
OO0 oooooogogogogoo
OO0 ooooDooogogogoao
Oooooooogogooao
OO0 ooooooQgogooo
oo ooooooQgogooo
OO0 oooooogogogoo
OO0 oooDooogogogoao
Ooo0ooooooogogooao
OO0 ooooooQgogooo
oo ooooooQgogooo
OO0 oooooogogogoo
OO0 oooooogogogoao

Oo0oooogoQgg
Oooooogogdg
Ooooooggdg
OooOoooooQdgdg
Ooo0oooogoQgdg
OoooooogoQgog
Oo0oooogoQgdg
Ooooooggdg
OooOoo0ooooQgadg
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaogo
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooog
OOoo0ooooaog

O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo
O Ooogoog
O O0Oogogaog
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOooo
O Ooogoog
I [ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
I [ Y

o oodg d gbouoboobobooboobooobdd
oooooao oooooooobooooooooooao
googoad gboobooboobooogobooobooobo oo

oooooooboooobooooooooobooboocooooobobooOoonb

OoOoo0ooood
OoOoo0oooogod

O
g
g
O
g
u
O

Oooooood
Ooooooogod
OOoooooogod
OoOooooood

O
g
a
O
g
u
O
a

O OO
O O o

OOoooooogdg
OOooooogdg
OOoo0ooooOod
Ooo0oooQgodg
Ooooooogdg
OoOoooooogdg
OOooooogdg
OoOoo0ooooOod
Oooo0oooOodg
Oooooogdg
Ooooooogdg
OOooooogdg
OOoo0oooood
Oooo0oooOodg
Ooo0oooQgdg
Ooooooogdg
OoOooooogdg
OOooooogdg
OoOoo0oooOodg
OooooooQgdg
Oooooogdg
OOooooogdg
Oooooogdg
OoOoo0ooooOod
OoooooQgodg
Ooooooogdg
Oooooogdg
Ooo0oooOodg
Oooooogdg
Ooooooogdg
OOooooogdg

O 0Oooo
O 0Ooo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

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

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

Ooooocooooooooogod
Ooooooooooooogdg

Ooooooooooooodg

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

Ooooocoooooooooooooao

Oooooooooooooogodg
Oooooooooooooogod
Oo0DoDoDooogog4gogoooooogd
Oo0oooooooooooood
Ooooocooooooooogodg
OooDooooooooooogodg

OoooooogQgogooQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoQoogoo
OoooooogogQgogoog
OoooooogQgogooQg
Oooooooggogaog
OoooooooOooOono
OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo
OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
Oo0oooogQgoao
Oooooggogao
Oooo0oooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoo
OooooogQgoao
Oooooggogao

O
O
O
O
O
O

O Ooo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao

O
O
OJ
O
O
O

O
O
O
O
O
O

Ooooooogooooogdg

OoDoDooDo>®™oOoooooogd

Oo0oooooooooooOod

OoooooooooooQgodg

OoooooooooooQgdg

(12) JP 2004-532603 A 2004.10.28

gbooboobogogbooboobouoboooobooboaadnb
od

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

OOoo0oooao
O Ooo0ooogoao

O Oooo
O Oooo

ooooooooocoooooooooboooboooooooao
goboobooboogbooobooboobobobooboobonb
ub boobooobooboooboooboboboobooboooboad
oooooooOoocooooooooboobooooooooao
gboobooboobooogoboobooooboboobo
goodagbad

Oooooooooooogdg
OoDoDooo4gogooooogdg
Oo0oooooooooooOodg
OoooooooooooOgodg
Oooooooooooogdg
Oooooooooooogdg
Oo0oDooo4ogooooogdg
Oo0ooooooooooood
OoooooooooooQgodg
OoooooooooooQgdg
Oooooooooooogdg
OooDoooogoooooogdg
OO0 oDooo4ogoooooogdg
Oo0oooooooooooOodg
OooooooooooooQgdg
Oooooooooooogdg
Ooooooogooooogdg
Oo0DoDooogogoooooogdg
OoooooooooooOgodg
OooooooooooooQgdg
Ooooooooooooogdg
Ooooooogooooooogdg
Oo0DoDooooooooogdg
OoooooooooooOgodg
OoooooooooooQgdg
Ooooooooooooogdg
Oooooooooooogdg
OoDoDooo4ogooooogdg

10

20

30

40

50



Ooooooooo0oooooo o0 ooDoooo0o oo oDooooDooDoDooooooooodg

Oo0oooogoQgdg

I [ |
O Ooogogog
s Y
Iy |
I [y |
O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |
I s [ |

[ s e e e e s e e Y ) [y
e e e e e e e e ) Y ) [ o
s e A s e e s e e e s e e e e s Y ) [
Oooooocoo0o0ooooooo0 oo oDoooo0o oo oDoooo00oooDoDoooo0ooDoooogogogoao
[ e R s ) [y

OoooooooQogooooao
OoooooogogQogooooaog
OO0 ooDoogog4Qgooooaog

O0Oo0oo0oo0oao

oo ooooooogogoo-g
OO0 oooooogogog
OO0 ooooooogogogog

O0Ooo0oooo
OOoo0oooao
O 0Oo0oooaog
O0Oo0oo0ooao

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
B s [ [ |

O
O
O

O
O
OJ

(13) JP 2004-532603 A 2004.10.28

O OoogogooQg
OO ogogog

O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0gooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO ogogooao
O 0Oo0ooOooao
O 0OooO0oooo
O 0OooQoooo
O Ooogooo
O Ooogooao

ubooobooboobooboboooboobooooobobooboao
oooooooobooooooooooboooooooao
goboooboooboboooboobooboooboobodnb
uoobooboobobobooboobooooobooboadnnb
oooooooob 00 oooob oooooooao
obooobooboobooboobooboobooboodd
oooooooao

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0Ooooog

ogoogano

OOoo0ooooooOooOod
OooooooogoogooQg
Ooooooogogogogoo-g
Ooooooogogogoog
Oooooooggogdg
OOoo0ooooogooOod
OoooooooogooQg
OooooooQgogo-g
OoooooogogogogooQg
Oooooooggogog
OOoo0ooooooOod
OoooooooogooQgoQg
OooooooogogooQg
Ooooooogogogoog
Ooooooogoggogg
OO0 oooooggogog
OoooooooogooQgod
OooooooQgogooQg
OoooooogoogogooQg
OooooooggogoQg
OO0 oooooggogdg
OoooooooogooOgoQg
OoooooooQgoogoaoQg
OoooooogogogooQg
Ooooooogoggogog
Ooooooggogao
Oooo0oooogoao
OooooooQgoao
OooooooQgoao
OooooogogQgoao
Ooooooggogao

O O oo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo
O Oogoo
O Ooo0ooo
O Ooo0ooOoo
O Ooooo

I [ [
O O0OoOgoo

O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo

O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

0O O
O O
O O
O O
O O
0O O
O O
O O
O O
O O
0O O
O O
O O
O O
O O
O Od
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

10

20

30

40

50



e e ey e s s [ e s [y |
e e e e e e e e s |

e e [ e e e e s e s s [ [ |

s = s e e e s e e e s e s s [ |
[ ) = [ )
e [ ey e [ s [y [ |

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

OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod
OoooooooQgoQgQd
OooooogogaoQg

O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo

OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg

OoooooogoQgg
OooT T ooogogog
OO0 oooooggg
OoooooooQgodg
OooooooogooQgodg
Oooo= ooogoQgog
OoooooogoQgg

oo oooooogodg

O oo ooooogdg

OO0 oooooogdg

Oooooooood

oo oooooogodg

oo oooooogodg

OO0 oooooogdg

Ooooooggdg

OO0 ooooogdg

OooOoo0ooooQgadg

Oooooooood

Ooo0oooogoQgdg

Ooooooooodg

Oo0oooogQgdg

oo ooooooQgodg

Ooo0oooogoQgdg

OO0 oooooogdg

Oooooogogdg

OO0 oooooogdg

~
[EEN
N
o’

OoOooOoooood
Ooooooood
Oooooooodg
Oooooooog
OOooooood
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg

OooOoo0oooodgadg

Oooooooood

OoooooogoQgdg

Oooooooodg

Oo0oooogQgdg

OO0 ooooooQgdg

OoooooogoQgg

Ooooo*=E ooogodg

Ooooooggg

OO0 oooooogdg

OoooTT ogogdg
OooooooQgdg

Ooocogooogoo

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

Ooooooooodg

[
el

O« OoooogoQgdg
OooooogQgog

OO0 ooooooQgodg

OO0 oooooogodg

2004-532603

Ooooooodg
OO0 ooooodg

Ooooooggdg
Oo0oooogogdg
Oooo= oo0odgao
O« Oo0ooogooQgdg
OooooogQgg
OooooogoQgdg

O oo oooogdg
OO0 ooooogdg
OoooooooOodg
oo ooooooQgodg
OO0 oooooogodg
Ooooooogdg

Oooooogogdg

Oooooogdg

2004.10.28
00000
00000
00000
0oooQ
00000
00000
00000
00000
00000
0oooQ
00000
00000
00000
00000
00000
0oooQ
00000
00000
00000
00000
00000
0oooQ
pooono
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
0oooQ
00000
0Do0oo
00000
00000

10

20

30

40

50



e R ey [ s R s [y |
e e e s e e e e [ s [ |
e s e e s e e e e e e e e [ A s o |
e s e e A s e e s e e e e R e e I s [ |
e R e [ A sy |
e e e e [ [ [ |

Oooooooogogoog
Oooooooogogog
OO0 ooooogogg
OoOooooooogogodg
Oooooooogoogog
OooooooogoQgog
Ooooooogogog
OO0 ooooogogg
OoOooooooogogod
OooooooogooQgdg
OooooooogoQgog
Oooooooogogog
OOoooooogogg
OoOooooooogooOod
OooooooogooQgodg
Oooooooogogodg
Oooooooogogog

oo ooooooogogoo-g
OO0 oooooogogog
OO0 ooooooogogogog
OooooooooogooOgod
oo ooooooogoogoo-g
oo ooooooogogoo-g
oo oooooogogoog
OO0 oooooogogogog
Oooooooooogoogod
OooooooooogogooQg
oo ooooooogogoo-g
oo oooooogogoog
OO0 oooooogogogog

O OooOooo
O Ooooo
O O0OoOgooo

O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0gooao
O 0Ooo0oooo

Ooooooooogoogoao
Oooooooogogoao
OOoDooooogogogao
Oooooooooogoao
Ooooooooogoogoo
Oooooooogogogoo
Oooooooogogoao
OoDooooogogogao
OooooooooogooOoo
Ooooooooogoogoao
Oooooooogogogoo
Oooooooogogoao
Oooooooogogoao
OooooooooogooOoao
Ooooooooogogogoao
Ooooooooogogogoao
Oooooooogoogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogogoao
Ooooooooogoogoo
Oooooooogogogogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogogogoao

O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo
O 0o oo
O Ooogo
O Ooogoo
I [ [
O 0o 0o o
O 0o oOoo
O 0o oo
O Oooo
O O oo
I ) [
O 0o oOoo
O Ooogoo
O Oooo
O O oo
O O g o
O 0o oOoo
O 0o oo
O Ooogoo
I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo

(15)

OOoo0ooooooOod
OoooooooogooQgoQg
OooooooogogooQg
Ooooooogogogoog
Ooooooogoggogg
OO0 oooooggogog
OoooooooogooQgod
OooooooQgogooQg
OoooooogoogogooQg
OooooooggogoQg
OO0 oooooggogdg
OoooooooogooOgoQg
OoooooooQgoogoaoQg
OoooooogogogooQg
Ooooooogoggogog
Oooooooggogog
OOoo0ooooQgooOo-g
OoooooooQgoogoQg
Ooooooogogogdg
OoooooogogogogooQg
Oooooooggogog

JP 2004-532603 A 2004.10.28

OoooooogoQgg
OO0 ooooogogdg
OooooooogoQgodg
OooooooogoQgdg
OooooooogoQgg
OoooooogoQgg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
OooooooogoQgg
OoooooogoQgg
OO0 oooooggg
OoooooooQgdg
OooooooogoQgodg
OooooooogoQgg
OooooooogoQgg
Oooooooggg

I [ [
I Y [

O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo
O O0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooooo
O OooOooo

gboooobooboooboobod

Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd

oooooao
gobooobooao
gugoaoaaod

10

20

30

40

50



e R ey [ s R s [y |

e e e e sy s

Ooooooooooooogdg

e e [ e e e e s e s s [ [ |

OO0 oDoooggogoao
Ooooooooogooao
OoooooooQgooao

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

2004-532603 A 2004.10.28

~
[EnN
»
~
(&
o

gbobobooboobooboooobooboobobooboboboobooboadnn
oooooooobobooooouooooooboooooOoooooboobooooao
goobooboobooobooboboooboobooobooobobobooboooboaodnb
oooooooooOoooouooooooboooooOooooobooooboooOooao
goooboooboobooboboobogobgooboboobobobooboobonb
gboobooboobooobooboobooobooboooboooboboboobooboaodnnb
ooooooooboboOoooouoooooboooooooooobooooboooOooao
gooobooboboboboobobDbDao

uo
oooooooobobooooouooooooboooooOoooooboobooooao
goobooboobooobooboboooboobooobooobobobooboooboaodnb
ocooooaDODOOOOODOOODODODDODOODODDDODOOODODOODODODODOO
goooboooboobooboboobogobgooboboobobobooboobonb
uooobooboobooboboooboob ocobooobooobobooobad
ooooooooboboOoooouoooooboooooooooobooooboooOooao
goooboobooboobao

uo
oooooooobobooooouooooooboooooOoooooboobooooao
goobooboobooobooboboooboobooobooobobobooboooboaodnb
oooooooooOoooouooooooboooooOooooobooooboooOooao
goooboooboobooboboobogobgooboboobobobooboobonb
gboobooboobooobooboobooobooboooboooboboboobooboaodnnb
ooooooooboboOoooouoooooboooooooooobooooboooOooao
goooobooobooboobobooobooboobooobobobooboobodnb
gbobobooboobooboooobooboobobooboboboobooboadnn
ooooooooao

go
oooooooooOoooouooooooboooooOooooobooooboooOooao
goooboooboobooboboobogobgooboboobobobooboobonb
gboobooboobooobooboobooobooboooboooboboboobooboaodnnb
ocoaxO0ODODDODDODODODOODOODODODDODOODODDDODOOODODOODODOODOO
goooobooobooboobobooobooboobooobobobooboobodnb
gbobobooboobooboooobooboobobooboboboobooboadnn
oooooooobobooooouooooooboooooOoooooboobooooao

oooobooobooboobooboboobooboobooboboboobooboao
oooooooooOoooouooooooboooooOooooobooooboooOooao
goooboooboobooboboobogobgooboboobobobooboobonb
gooboobooboooboobobooobooboo” ocoboooobooboaoadaob

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood
Ooooooood
Oooooooodg
Ooooooodg
OOoooooogodg
Ooooooood
Ooooooood
Oooooooodg
Ooooooodg
OOo0oooood
OoOooOoooood
Ooooooood
Oooooooodg
Oooooooog
OOooooood
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod

10

20

30

40

50



e R ey [ s R s [y |

Ooooooooooooooggog
Oooooooooooooggg
Oo0DoOooDoogog4gogooDooogogdg
Oooooooooooooogoogdg
OooooooooooooogoQgdg

OOo0oooooo0oooDooooo00 oo oDoooooooDoDooogogoooao

Oo0oooooogogogoooooaog
OO0 ooDooogogogoooooaog
Ooooooooooooooao
Ooooooooooooooaono
OooDoooooooooogodg
Oooooooogooooogodg
OO0 oDoDooog4gogooooogod
Oooooocoooooood
Ooooooooooooodg
Ooooooooooooogodg
Ooooooooooooogodg
OO0 ooDooog4gogooooogod
OOo0oo0oooooooooood
Ooooooooooooodg
Ooooooooooooogodg
Ooooooooooooogodg
OooDoDooogogooooogod
OOo0ooooooooooood
Oooooooooooood
Ooooooooooooogodg

OOo0ooooooooooooggogoQg
OO0 o0DoDooo4gogogogooDoooggogg
OOo0oooooooooooooQgogoaQg
OooooooooooooogoQgogoaoQg

O Ooo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |

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

Ooooooooogoogoao
Oooooooogogogogoao
OO0 oooooogogogaog
OooooooooogoOoao
Oooooooooogoao
Ooooooooogoogoao
Oooooooogogogogoao
OoDooooooggogaog
OooooooooogoOoao
Oooooooooogogoao
OoooooooogooQgogoao
Oooooooogoogogoao
Oooooooogogogaog
OoooooooooOooOoao
Oooooooooogoao
Ooooooooogogogogoao

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

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

an

[ |

JP 2004-532603 A 2004.10.28
uboobooboboobooboadnb
ooooooboooobooooooooao
gbooobooboobooboooboaodab
oooooooooooooooooao
gboboobooboobogoboonb

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

oooooooooooooooooao
goboobooboobooboobonb
uboobooboobooboooboaoadanb
oooooooooooooooooao
gooobooboobooboobonb
uboobooboboobooboadnb
oooooooooooooooooao
goboobooboobooboobonb
uboobooboobooboooboaoadanb
oooooooooooooooooao
gooobooboobooboobonb
uboobooboboobooboadnb
ooooooboooobooooooooao
gbooobooboobooboooboaodab
oooooooooooooooooao
goboobooboobooboobonb
ugboboobobooboobooor ooboaao
oooooooooooooooooao
gooobooobobooboooo o
uboobooboboobooboadnb
oooooooooooooooooao
goboobooboobooboobonb
uboobooboobooboooboaoadanb
oooooooooooooooooao
gooobooboobooboobonb
uboobooboboobooboadnb
ooooooboooobooooooooao
gbooobooboobooboooboaodab
oooooooooooooooooao
goboobooboobooboobonb
obooboobooboobooboad

gooobooboobooboobonb
ugbooboboobooboooboaod
ooooooboooobooooooooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

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

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

Oo0oooogoQgg

O
O
O
O
O
O
O
O
O
]
O
O

Oooooooooooooogodg
Oooooooooooooogod
Oo0DoDoDooogog4gogoooooogd
Oo0oooooooooooood
Ooooocooooooooogodg
OooDooooooooooogodg
Oooooooooooooogod
Oo0DoDooogog4ogoooooogod
Ooooooooooooood
Oooooooooooooogodg
OooDooooooooooogodg
OooDooooooooooogodg
Oo0Doooooogoooooogd
Oo0oooooooooooood

Ooooooooogoogoao
Oooooooogogogogoao
OO0 oooooogogogaog
OooooooooogoOoao
Oooooooooogoao
Ooooooooogoogoao
Oooooooogogogogoao
OoDooooooggogaog
OooooooooogoOoao
Oooooooooogogoao

O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo

O
O
O
O
O
O
O

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

O
O
OJ
O
O
O
O
O
O
O
O

Oooooogogdg

Ooooooggdg

OooOoooooQdgdg

OooOoogoo>odg

OoooooogoQgog

Oo0oooogoQgdg

O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo
O O0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooooo
O OooOooo

Ooooooggdg

OooOoo0ooooQgadg

Ooo0oooogoQgdg

oo o0 oooooogog
oo o0 oooooogg

Oo0oooogQgdg
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood

(18)

O
O
(]
O
O

oo ooooooogodg

Oooooooooooooogodg
Oooooooooooooogodg

O o0Oooo

OooooogoQgogaog
OoOoo0oooOooOoao
Oooo0oooQgogoao
OooooooQgogoo
OoooooQgogoao
O oo oooooogodg
OO0 o oooooogdg

gooo

O
O
O
O
O

O
O
O
O
O

OO0 o oooooogdg

O 0Oooo

O
O
O
O
O

[

OO0 oDooogog4gogoooooogod
Ooooooooooooood
Oooooooooooooogodg
OooDooooooooooogodg
Oooooooogooooooogd
OO0 oDoooogog4gogoooooogod
Oo0oooooooooooood

|

[

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

2004-532603

ugbooagooad
O

Ooooooooooooodg
Ooooooooooooogodg
Ooooooooooooogodg
OO0 oDooDooogog4gogooooogod
Ooo0ooooooooood
Ooooooooooooodg
Ooooooooooooogodg
Ooooooooooooogodg
OO0 ooDooog4gogooooogod

O
O
O
O
O
O

O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

2004.10.

gooad

28

10

20

30

40

50



Oooooooo0ooooooo0 oo oDooo oo oo oDoDooo0ooDoDooogoooao

I e e e Y I [
OOoo0oooo4o0UooooooUooUoDoDoDoooo oo UoooDoDoDoDoUUoooDoDooogoooao
s e A e e e e e s e e s e Y Y I
Ooooooooo0oooooo oo oDooo o oo oDoooo0oooDooooogooooOoao
Ooooooooo0oooooo oo oDooo oD oo oDoDooo0DooDoDoooQgooooao

O0Ooo0oooo

O

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo

oo ooooogooQgog
OO0 ooooogogogdg
OO0 ooooogogg
OoooooooOodg
OoooooooQgodg
oo ooooogooQgodg
Ooooooogoogdg
OO0 ooooogogdg
OoooooooOodg
Ooooooooodg
oo ooooogooQgodg
oo ooooogoogg
OO0 ooooogoogdg
Oooooooood

I Y [y
O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo
O 0o oo
O Ooogo
O Ooogoo
I [ [
O 0o 0o o
O 0o oOoo
O 0o oo
O Oooo
O O oo
I ) [
O 0o oOoo
O Ooogoo
O Oooo
O O oo
O O g o
O 0o oOoo
O 0o oo
O Ooogoo

oo ooooooogdg
OO0 ooooooogdg
OO oooooogdg

O Ooooo
O O0OoOgooo
O0Oo0oo0ooao

O

O

Oooo0oooQgoao
OooooooQgoo
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
Oooooooogoao
OooooooQgoao
OoooooogoQgoao
OooooogogQgoao
Ooooooggogao
OooOoooooogoOoao
Oooo0oooQgoao
OooooooQgoao
OooooogogQgoao
Ooooooggogoao
OO0 oooogQgogaog
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogQgogoao
OO0 ooooggogao
OooooooQgoao

I Ry |

O

O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O0Ooo0oooao

O

O

O

O

O

O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo

O

O

(19)

Oooo0oooQgdg
OooooooQgdg
OooooogooQgdg
OoOooooogogdg
OO0 oooogoogdg

O 0O oo

O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo
O Oogoo
O Ooo0ooo
O Ooo0ooOoo
O Ooooo

O

[ 5-ATAAAAAACGCCCGGCGGCAACCGAGCGTTCTGAA-3’

L

C
O

OooOoo0oood
Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
Ooo0Ooo0ooood
OoOoo0oood

)

oo
ao
oad

od
od

g
u
0

0
0

googao
gooaoao
oooogao

oooogao
oooggao

googao
gooaao
ooooao

ooooao
ooogao

gooogooand
goooaoand
ooooao

ooooogano
oooogao

OooooooQgdg

O

O

JP 2004-532603

I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo

OoooooooQgdg
Ooooooogdg
Oooooogogogdg
Oooooogoogdg
OooOoooooOodg
OooooooQgdg
OooooooQgdg
Oooooogoogdg

O
O

Oooooooogod
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
Oooo0oooogoao
OooooooQgoao
OooooooQgoao
OooooogogQgoao
Ooooooggogao

[inrgE

gooao
ogooad

O O
O O
O O
O O

ooogao
oogao

O O
O O
O O
O O

Oo0oooogogdg

2004.10.28

I [ [
I Y [

OooOoooooOodg
Oooo0oooQgdg
OoooooQgdg
Oooooogogogdg
Oooooogoogdg

O
O
O
O
O

O OooOooo
O O0OoOgoo

oooao
ooogao

10

20

30

40

50



(20)

JP 2004-532603 A 2004.10.28

oooooooooobooooooooooboobooooooobooboobooooooooao
ooooooooooooooooooboboooooooobobobooooooooao

U oooooooooboooboobooboobooboboooboobobooboaodao
oooooooooboooooooooooboboooooooooobobooboooOooao
gbooobgao

oono
uoano

OO0 o0 oooooogodg
OO0 oooooogogdg
O 0Oo0ooOooao
O 0Ooo0oooo
O 0Ooogooog
[ Y |

OooooooooQgoao
Oooooooogogogoao
O Oo0oooao

u uoano

[ 5>.CCGTCAGATCGCATCGATACGCCATCCACG-3’ (

L

[ 5’-CGTGGATGGCGTATCGATGCGATCTGACGG-3’ (

O

O
O
O
O

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

oo o0 oooooogog
OO0 o oooooogdg
OO0 o oooooogdg
oo ooooooodg
oo o oooooogog
oo o0 oooooogog
OO0 o0 oooooogodg
OO0 o oooooogodg
Oooooooood
oo o oooooogodg
oo o0 oooooogog
oo o0 oooooogg
OO0 o oooooogdg
OO0 oo ooooogodg
oo ooooooogodg
oo o0 oooooogodg
OO0 o0 oooooogodg
OO0 o oooooogdg
OO0 oo ooooogdg
oo ooooooodg
oo o oooooogodg
oo o0 oooooogg
OO0 o oooooogodg
OO0 o oooooogdg
oo ooooooodg

OoooOoooDoooDoo oo oooobooooogao
O

RN s [ s e
MDDDDDDDDDDDDDDDDDDDDDDD
Ooooooooooooooooooooogoogodg
Oooooooo0ooooooooooooogoQgog

31
— O OO0 OO0 o000 ooooocoog0ooooogogg

goboobogao

O

O

0

O

O

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

O

O

O

O
O

ogooad

O

O
O
O
O

oooao
oogoao

g
g

O
O

O
O

g
a

oo
oon

O
O

O
O

O
O
O

O
O
O

W75 A3 FO1 ERORFELUL

0
O

I [
O 0o oOoo
O 0o oo
O Oooo
O O oo
I ) [
O 0o oOoo

|

OO

oono
gooad

O
O
O
O

O

Bl B2

BB 5

[

OO

O

uon

ogagad
ooaod
oo
ooaod

O
O

AR

AN

k&

MR T )

PGA3/H1

0.120.1

5.7£0.6

pGA ~7 7 —

0.0+£0.0

0.2+0.1

PIW4303/H1

0.3%+0.05

4.8+0.5

pIW4303

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

0.0+0.0

0.120.1

O

Y 46)

O

O O g o
O 0o oOoo
O 0o oo
O Ooogoo
I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo
I [ [
I Y [

|

goooobooao

O

O

OooooooQogogoao
Ooooooogdg

O

O

Ooooooogdg

0

Oooooogdg

O

OoOoo0ooooOod

O

Ooo0oooOodg

ooo

O

Oooooogdg

O

Ooooooogdg

0

OOooooogdg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

Ooooooo4oooDoooogooooao
Oo0o0oooogog4UoooDoDooo4Qgooooao

OO0 00O ooo4o0oDoDoooo oo ooDoDooogooooodg
e e e e e e s s e
OO0 o0oooOoooo0ooDoooo o ooDoooooooooofdg
I s e e s A

Ooooocooooooooogogoao
Ooooooooooooood
Ooooooooooooood
Oooooooogooooood
OO0 oDoDooogogooooood
Oo0oooooooooooood
Ooooooooooooood
OooDooooooooooodg
Oooooooogoooooood
OO0 oDoDooogooooood
OOo0oo0oooooooooood
Ooooooooooooood
Ooooooooooooood
Ooooooooooooood
OoDoDoDooogogooooood
OOo0oo0oooooooooood
Ooooocoooooooogodg

OoooooooQogooao
OoooooogogQgooao
Oooooooggogooao
OO0 oDoDoooggogoao
Ooooooooogoooao
Oooooooogooao
OoooooogooQgooao
Ooooooogoggogooao
OO0 oooooggogoao
Ooooooooogoooo
OooooooooQgoooao
OoooooogogoQgooao
Ooooooogoggooao
Ooooooggogooao
OoooooooogogooOoao
OooooooooQgooo
OoooooogooQgooao
OoooooogogQgogogoao
OO0 oooooggogogoao

O
O

OooDooo*T®T o0ooooooogogogoao
Oooooooooooooogdg
OO0 ooDooogogoooooogd
OOoooooooooooooogod
Ooooooooooooooogodg
Ooooooooooooooogdg
OOo0ooooooooooooogdg
OO0 ooDooogogoooooogd
OOo0ooooooooooooood
Ooooooooooooooogdg
Oooooooooooooogdg
OooooT oooooooogdg
OOo0oooooogoooooogd

0
O

oo o0 oooooogog
OO0 o oooooogdg

O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0gooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO ogogooao
O 0Oo0ooOooao
O 0OooO0oooo
O 0OooQoooo

O

O

O

O

oono

O
O

0
O

O
O

O
O

O

O

O

(21) JP 2004-532603 A 2004.10.28

oooooooobooooooooooao
U oboobooobooobobobooboodd
oooooobooooogog
gooobooboboonn
gbooobooboooofo o

OO0 o0 oooooogdg
OO0 oo ooooogodg
OOoooooooodg
oo o oooooogog
oo o0 oooooogog
OO0 o0 oooooogdg
OO0 o oooooogodg

OoooooooooogxE
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOo0Dooooogd
OoOooooood
Oooooooogod
Oooooooogod
OOoooooogd
O0oooooogd
O 0Ooo0oo0oooao
O Ooo0ooooao

O
g
u
O
g
O
O
O

gboooooband
ooooooooboOobocooooooooao

gobooobooobooboobogoboobonb

gobooooobdoobooboobooboadnb

ooooooobooooano

gooobooboobooboboboobooboobono

gbooobooboobooooobooboobooboooouoboobooboao
ooooooooooooooooooobooooooooooooao

O Ooogooo
O Ooogooao

gooobooobobooobooboobobooboobooboboooboobnn

ubobooboobooboobooboooboad

ooooooooboooooooooooao

ooooboob ocoboboooobaodao
oooooobooocooooooooao

U0 Oboooooooooobooboo boao

10

20

30

40

50



(22) JP 2004-532603 A 2004.10.28
000O0O00000DO0O0000D0DO0O00D0D0DDODO0O0O0O0DDODO0OO0O0D0DDODOOOoOOoDDDODOOO
0 e e A A B N A N A O
000o00D0000D000000DO0000D0DD0D0000DD0DO0O0O0O0Do0DoOO0OoOoDoDooOOoan
0 R B A B A B O B A A A R
0000000000000 00D0000D0D0D0000Do0DO0000Do0DoO0o0o0DoDoDoOon
0000000000000 0O0DO0000DD0DO00O0D0DDODO0OO0O0D0DoDoOOOoOOoDoDoODOoOOan
0 e e e e A A O I O N A N A O
0000000000000 00D0000D0D0D0000Do0DO00O0o0Do0DoO0o0o0DoDoDoOon
00O0O0O0000D0DO0D00O0D0DDODO0OO0O0D0DODOoOOoOOoOao
goooaoad
000o00D0000D000000DO0000D0DD0D0000DD0DO0O0O0O0Do0DoOO0OoOoDoDooOOoan
dooooooooooooboao
Ooooooo
[ [#1] @BEHVIFHABHOLR
Ll 75%3FD eSRE S 75 23 K| GagDFB EnvOFEH, i
k2 £ Kl

SWLHET)

EBHlO-VLP BHI10 B B =3 X4 Env
[ | 6A-VLP BH10-VLPH®D| W AT AR
[ 6A env
. [BAL-VLP | BH10-VLPH®|EW PN o
[ BAL env

ADA-VLP BHI10-VLPH®O|EW (=40 B U7 F o GRS 7,
[ ADA env pGAL/JS1 & thd STz
' [CDC-A-VLP | BHIO-VLP Mo i1 IR L
L CDC-A env
[ | CDC-B-VLP | BH10-VLPH®|EW B =3 ADAIZ EA1 £ L3681
[ CDC-B-env T
| CDC-C-VLP | BH10-VLPH®| 2\ (=40 [EA ADME Ehf F LV EHL
[ CDC —C env T

oooooo

0 e e e e A A O I O N A N A O
0000000000000 00D0000D0D0D0000Do0DO00O0o0Do0DoO0o0o0DoDoDoOon
000O0O00000DO0O0000D0DO0O00D0D0DDODO0O0O0O0DDODO0OO0O0D0DDODOOOoOOoDDDODOOO
dodoooooooooooooboboooooan

oooooo

0" ooo’ oooooooo Ooobooooboooboboboobbobbobobobooboooobob
0000000000000 00D0000D0DD0D000D0DD0DO0O000D0DD0 OO0O0DoDooao
' 000000000 D0D0000DLOO00O0D0DD0DO0OO0O0D0DDOO0O0DDO0DDDODOO0OO0DDDODOOan
oooooooooooo” Oooooooooobooboobobobooooboooy Oooo
0000000000000 0D0DO000D0DD0DO000’ D0D0000DO0DO0000DO0DO000
ooooooao

(5’-GAGCTCTATCGATGCAGGACTCGGCTTGC-3" (  EAES
)]

CT T T QC T T T o000

gogoboooboobobobobd
(5°-GGCAGGTTTTAATCGCTAGCCTATGCTCTCC-

3 ( ESIE

=N
7

)

10

20

30

40

50



C
L
C
U
O

OoOoo0ooood
OO0Oo0ooood

Y I B

O

O
O

U ooooboooooooaoe

O
O

(23)

JP 2004-532603 A 2004.10.28

goobooobooobooboboobooboooboao

oooooooooOoooouooooooboooooOooooobooooboooOooao
gooooboooboobogoboooboooogoabe
uooobooboobooobooobooboobooboooooba”
ooooooooooao

GGGCAGGAGTGCTAGCC-3’ ( EAES @ )

oooooooooooooao

gboooboboooboooboao
gooooaoand

(
(
[ CCACACTACTTTCGGACCGCTAGCCACCC-3’ ( BSIE= )
u

OoOoooooo0oooooooo0 oo oooooDooDoDooooooooodg

O O

OoooooooooDoooo0o oo oDoooo4o0ooDoooogoQgogoao

e s e e e s e

OoOooooo0ooodo oo oo o oo oo o oo ooooooooogoodg

OooooooooooooooooDoooooooDoooooooooofd

Ooooocooooooooogod

Ooooocooooooooogooooao

OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oo0oooooggogodg
OoooooooOooOgoo
OooooooogooQoogoo
Ooo0oooogogQgoao
Oo0oooogoQgdg

O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao

O Ooo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao

(5-

(5’

oboooboobobooboobooboboobooboobooboooban
ooooooooooano
goooboboobooboobooboogobooboboobobao
gboooboobooboobooobooobooboooboooboooban

ooooooooo”

O

Ooooooggdg

OooOoo0ooooQgadg

Ooo0oooogoQgdg

gooooboooogan
oooooooooao
gooooooogan
gobooooooodgan
oooooooooao
goooooboooogan
gbooogbooaooodgh
oooooooooao
gooooooogan
gobooooooodgan
oooooooooao
goooooboooogan
gbooogbooaooodgh
od
ooooooooao

gooooooogan
gobooooooodgan
oooooooooao
goooooboooogan
gbooogbooaooodgh

Oo0oooogoQgdg

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

O Ooooo
O Ooooo
O OooOooo

OooooogQgog

ooooooor

Ooooooggdg

Oo0oooogogdg

O 0O oo

Ooooooodgdg

O O0ooo

Ooo0oooogoQgg

O O0ooo

OooooogQgg

O Oooo

OooooogoQgdg

O Oooo

Oooooogogdg

O O oo

OooOooooodgadg

O O0ooo

OoooooogoQgdg

O O0ooo

OoooooogQgdg

O 0Oooo

gboobooboogboobobouoboooooboaoboaadnn
gooooooOooooooooobobooooooooaob

Oo0oooogoQgdg

O Oooo

Ooooooggdg

O Ooogo

10

20

30

40

50



(24)

JP 2004-532603 A 2004.10.28

( (#&2] DpGA/TS2B L TRGA/ISBIZ BT S, T N ARNAN w or— T &l
(THEERERONBBEIUNT 7 F U BENIC BT 2 EREERREEL R TR

2 RBROME

[

[ 5 T fE e 7w (i

[ Gag T Ao VAR =TT C392S 1285/128

[

[ Gag 7 4 oA |UAARNASR =D C3928 1294/129

[

[ Gag In7 4 v A 7 A NVARNA S r =P C413S 1348/135

: Gag 7 A A [PARARN =Y C4168 1357/135

[

[ Pol RT WY A F—PiEE D185N 2460/246

[

c Pol RT prer) W266T 2703/2704/2

[

: Pol RNAse H RNAseT& E478Q 3339

[

" DOoDO0DDO0OO0DO0OO0DD0DO0OO0OO0ODD ODO0O0DO0ODOODDOODODOOODODOOODOaO
"0DooDO0O0DO00D0 00O0O0ODOO0OO0O0OO0OO0OO0ODOOOOOOOO

Oo0o0ooogoao
goooooooooooooooocoooooooooooDoooooooooooo
0000000000000 O0DO00OOD00DO0DOO0DO0DO0ONDODOOoDONDOoOoOOooDOooOaon
Oo0ooo0oooooooooooooao

10

20



afn

afn

L T e T e T e T e T e B e R T e T e O e T e O e B e T e e T s O e O e T e, T e T e T e, T e T e, TR e, T e, T e T e T e N e TR e T e I e B s |

—

(25) JP 2004-532603 A 2004.10.

(A)CI5S ZN1 5-GGTTAAGAGCTTCAATAGCGGCAAAGAAGGGC-3’
( EAES )

C158 ZN2 5-GCCCTTCTTTGCCGCTATTGAAGCTCTTAACC-3’

( ESIER ;)

(B) C36S ZN3 5’-GGGCAGCTGGAAAAGCGGAAAGGAAGG-3* ( a5l

0
C36S ZN4 5-CCTTCCTTTCCGCTTTTCCAGCTGCCC-3” (Al

(C) D185N RT1 5-
CCAGACATAGTTATCTATCAATACATGAACGATTTGTATGTAGG-3’
( BAERS ;)
D185N RT2 5
CCTACATACAAATCGTTCATGTATTGATAGATAACTATGTCTGG-3’

( BAEE ;)

(D) W266T RT3 5°-GGGGAAATTGAATACCGCAAGTCAGATTTACCC-
3 '
( BIES )

W266T RT4 5° GGGTAAATCTGACTTGCGGTATTCAATTTCCCC-3’

28

10

20

30



L e T e D e T e T e T e T e T s Y s Y e T e Y s O e O s T e T e T e B e B |

DoooDoDoDOooooDoDo0DoDooooDoooooooooooobd
Ooooooo0oooooooo00 oo oDooooooDoooogogo-g
OOo0Doooo4oUoooooooo0 oo oDoooooooDooogogog
Oo0o0oooo4dUoooDoooUdUoooDoDooogoDUooDoooggaog
Ooooooooooooooo0ooDooooooooooogogao-g
Oooooooooooooo0 oo oooooooDoooogoQgoQg

(26) JP 2004-532603 A 2004.10.28

( BAIEE ;)

(E) E478Q RTS 5.

CCCTAACTAACACAACAAATCAGAAAACTCAGTTACAAGC-3’
( EAES ;)

E478Q RT6 5.

GCTTGTAACTGAGTTTTCTGATTTGTTGTGTTAGTTAGGG-3’

( BAIES ;)

(F) D25A Prt1 5’-GGCAACTAAAGGAAGCTCTATTAGCCACAGGAGC-3’

( BAES ;)
D25Aprt2 5°-GCTCCTGTGGCTAATAGAGCTTCCTTTAGTTGCC-3’

( WAES ;)

goooao
goooano
uoano
goooao
goooan

ooooobobooocooooooooboooobooogo
goooobooboboobobooobooboobonn
ugbooobooboboobodoboooboobooad
oooooboboooooooooobobooobooogo
a

O Ooo0ooo
O
OJ
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo

gbooobooboobao
ugbooboooooboooobooboooboooboobooboooboaodab
gooooooOoococooooooobooobobooooooobooon
oooag
uond
ogagad

OOoo0ooooao

O Oooo
O 0Ooogo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Ooogoo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O ogo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooogo
O 0ooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
[ I R |

Oo0oooooogogodg
Oo0oooooogogdg
OO0 oooooogogg
OoOoooooooOod
OoooooooogoOog
Ooo0oooooogoogog
OO0 oooooogdg
OO0 ooooogdg
Oooooooood
Ooooooooodg
oo ooooooQgodg
OO0 oooooogdg
OO0 oooooogdg
OO0 oooooogdg
Oooooooodg
OO0 ooooooQgdg
oo oooooogdg
OO0 oooooogdg
OO0 ooooogdg
Ooooooooodg
OO0 ooooooQgodg
OO0 oooooogodg
O oo oooogdg
OO0 ooooogdg
OoooooooOodg
Oooooooo
Oooooooog
O oo oooog
O 0O0ogooooog
Oooooooo
Oooooooog
Ooooooog
O oo oooog
O 0o oooodg

O O
O O
O O
0O O
O O
O O
O O
O O
0O O
O O
O O
O O
O O
O d
O O
O O
O O
O O
O Od
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O

10

20

30

40

50



27)

JP 2004-532603 A 2004.10.28

vpr, nef, env; Zn7 o+ > 4 —
BLORNC T LR

0000000000000 0000000000DO0ODDDODODOO0O0O00000000
gooboobouooboobtbooboUobuoUobto0oobbUooDboUobUoUoboobooboao
0000000000000 0000000000D00O0DDDODDOO0O0O0000000
O0DO0DD0DD0DDDODDO0DDDO0DO0DOoDOoOOoOOoOOoooooDoooDDoDOoOxoo0” 000000
0000000000000 00000000000O000DD0DDO0OO0O0O000000d0
OooDooDoo0ao

ooboooano

0000000000000 0000000000D0O0O0DDDDO0OO0O0O0O00000a0
0000000000000 0000000000DO0ODDDODODOO0O0O00000000
gooboobouooboobtbooboUobuoUobto0oobbUooDboUobUoUoboobooboao
0000000000000 000000000D00D0DDDOOOO0O0O000000 O
I T I I A I e s I I 0 O A O B A W A R M A
0000000000000 000000000O0O00ODDO0O0OD0OO0O0O00 00000
O000D0DDD 00000 0000000000 DODDDDOO0OO0 OO0OO0OO0OO00O
goboo0obuo0oboobboboooboUoboUobuoobooooao

ooooo0D

0000000000000 0000000000DO0ODDDODODOO0O0O00000000
ooboo0obuoobuoobboooboobobboobooboo

Oooo0oD

( {31 DpEA2/TS2B K TRDGAL/TSE VLPIZB W T T IVARNAIS w o — - 8

T35

[ V7 F NG KRR/ B B AETIHIV-1 b & g L 72 vRNA = P —

E HIV-1 bal Wt 1

" [ pGAL/IST VLP %% : LIRS, int, Vi, 002

[ vpr, nef

| pGAl1/JS2 VLP &% LTRs, int, vif, 0001

[ L vpr, nef, in7 ¢ v H—B I ?

[ RTIZHS 1 B A

[ pGA1/]JS4 VLP &2k« LTRs, int, vif, .001

[ vpr,nef. ’

: pGA1/JS5 VLP x4 . LTRs, int, vif, .001

[

L

OooooooooooooogoQgdg
Ooooooooooooooggog

Oooooooooooooggg
Oo0DoOooDoogog4gogooDooogogdg
Oooooooooooooogoogdg
OooooooooooooogoQgdg

O

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao

O O

O
O

O O
O O

O
O
O
O
O
O
O
O
O
O

I [y |
I [ |
[ Y |
OO ogogog
Y Y |
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
O 0o oOoo
O Ooogoo
O Oooo
O O oo
O O g o
O 0o oOoo
O 0o oo
O Ooogoo
I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo

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

O
O
O
O
O
O
O

|

]

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

I [ [
I Y [

goooboooogobao
ubboobooboboobdoobobouobooobod

oooooooooboooooooooooboooobooooooooao

10

20

30

40

50



e R ey [ s R s [y |

Oooooooo0oooDooooogooooao
Ooooooo4oooDoooogooooao
Oo0o0oooogog4UoooDoDooo4Qgooooao
Ooooooooooooooogoooooao
OoooooooooDoooooooooao

OO ooo4o0 oo oooo oD oo oDoooOo4o0ooooog
OO0 00O ooo4o0oDoDoooo oo ooDoDooogooooodg

OO oQgogoao
O 0Oo0ooOooao
O 0Ooo0oooo

OO0 0o ooogogU0oooDoooggogoooood
OOo0oooooooooooooooooood
Oo0oooooooooDoooooooooodg

Oooooooogdg
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogodg
Ooooooogd
OOoooooogd
OoOooooood
Ooooooood
Oooooooogd
Ooooooogod
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOo0Dooooogd
OoOooooood
Oooooooogod
Oooooooogod
OOoooooogd
O0oooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
OoOooooood

O Ooo0ooOoo
O Ooooo
O OooOooo
O O0OoOgoo

O
O
O
O
O
O

O
O
O
O
O
O

oo oooooogodg

O
O
O
O
O
O

O0Ooo0oooo

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

O
O

O oo ooooogdg

O0Ooo0oooao

O
O

OO0 oooooogdg

O 0Oo0oooao

0
0

Oooooooood

O0Oo0oo0oo0oao

O

oo oooooogodg

O0Ooo0oooao

O

oo oooooogodg

O0Ooo0oooo

O

ood

O O
O d

OO0 oooooogdg
OO0 ooooogdg

O
O

O oOooo
O 0Oooo
O 0Oooo

0O O

Oooooooood

O

(28)

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

O O0ooo
O O0ooo

O
O

Ooooooooodg
oo ooooooQgodg
OO0 oooooogdg
OO0 oooooogdg
Oooooooood
[ B |

]
O
O
O
O
(]
O

O
O
O

O
O
O

O Oooo

O
O

O
O
O

O o0ood
O o0ood

O
O

O
O

O O0ooo

O Oooo

g
a
O
g

O
OJ

gbooooboaoan
oodd

oo

O
O
O

oo

O
O

oad
oad

oo
g o
oad
oo

2004-532603 A

oo
ogagaod

oonf
uond
oogaod
oonf

2004.10.

O
O

O
O

oo
ao
oad
oo

28

O O

O Ooogo

ooooooooboobocooooooooao
oooooooobooooooooooao

gooobooboaoanb
ooooao

oad

O
O

oo

ooogao
oo 0O
ugod

gooobooobooboobooboooboobooboao

ooooooooao
oooobooDbDao
ubooobooboad
ooooooooao
goooboooodg goao

oooooooooao

ood
od

O

Oo0oo0ogano

ooogoogao
googao
goodoao
ooogogao
gooogano

gbooobooooboood
oooooooboooooogano
gboooboobooboobonb

ugooad

obooobooboobooboaoadnb
ooooooooooooouooooobobooooooao
gooobooboog oboobooboboooboobobooobobooboao

O Ooo0ooo
O Ooo0ooo

[ |
[ |

g o

O Ooooo
O OooOgooo
Y Y
O O0Ooo0ooOoo
O Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo

oon

g

ao

O

gboboobobooooboooobooboooooboobooboooboaadco

oooooooooooooooooDboo Obooboocooooooooao
gooobooooboooboobooboboooboobobooboobonn
ugboobooouoboobobouoboooboooboobooboobooaod
oooooooobooooboooooooobDbooocooooooobDbooOooo

10

20

30

40

50



~J OO0 Oo0oOoOOo0ooooodooobooOodao

(29) JP 2004-532603 A 2004.10.28
N e e A O A O O
gooobooooood
gooaoad
0 T I e I I I B R O B I R A A W A B A M R A
N e e e A A O O N A O
N e e e A A O N O
I I I I B R O B I A A O W A B A W R A
I e e e A A A 6 O O O O N O O O
gooooooon oooooooobobobbobobobobbbbbbbbbppbbbboboboh
g
gooaoad
0 I I I I I I 0 o N O B A A B R W A N U R A MR A
N e e e A A O O N A O
gooooooooooooooooboobooonb bbobbobbobobobbbbbbbbod
I I I I I A R A AN A VR M R A
N e B A B A B A 8
0" oDoDoDDO00D0D00D0D000000O0O0O0O0D0DODDDODODDOODDO0O0O0O0O0O
I I e I A 0 A R R A M A B R M R A
goooooao
gooogao
®4] UIFEEER
fiE OB O8I T | AR F24BTO | R
(=7 0¥) | WEER B TR
1(6) id.sr#v=s 1+ |[2.5mg VLP DNA 1.d.+im. MVA gag-pol-env
2 (6) im. s« #v=2 1 |2.5mg VLP DNA 1.d.+im. |MVA gag-pol-env
3(6) 1d s v=s+ [ 250ug VLP DNA 1.d. +im |MVA gag-pol-env
4(6) im. 1 F+v=2 b {250 ug VLP DNA i.d.+im. [MVA gag-pol-env
5(6) 1.d. " xv=z | 2.5 mg gag-pol DNA id. +1m. | MVA gag-pol
6 (6) id.srrv=s b+ | 250 ug gag-pol DNA i.d. +im. | MVA gag-pol
7 (6) i.d ~(4v=21+ |250ug VLP DNA+250 | i.d. +im. |MVA gag-pol-env

ug GM-CSF DNA
8(5) id. st Fv=z 1+ | 2.5 mg xDNA .d. +im. | xmMVA
1.d. +1im. % TR MVA
MVA
9(4) idrAv=s | 250 ug x5 DNA + id.+1im. | MVA gag-pol-env
250 ug GM-CSF DNA

10 (6) id. +1im. MVA gag-pol-env id+im. |MVA gag-pol-env

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

-

Oo0oooogoQgdg

b0 booobooobobooboobooobobooboobooboooboooboobooobooDbao
ooooooooooooooooooboobooooooooboobOobooooooooao
goooobooob0 ooboooob bbob OO0 ODboboobobobooboono
usoooboboooobooobooooobooboobooobob bbooO ooo oobao
oooooooooooo0 ocooooooooboobo ObobooOo OO0 oDoOooOooboDbOoao
oooooDDoDoDOoDOoDOoO0O0OxOoO0” 0000000

gooaoano

goooooooooboooooooooboobooooooooobobobooooooooao

10

20

30

40

50



e R ey [ s R s [y |
e e e e e e e e s |

2004-532603 A 2004.10.

~
w
o
o’
[
el
N
(0]

ugbooboobouobooouobooboboobooobooobooboobooboadnn
goooooobooboooooooooboooboooooooboobobobooooooooaob
gobooobooobooboooobooboobooboooboooboobooboobaodnb
ooooooobooocooooooooooboooooooboobooboboooooooao
000000O00O0x00" 000000000000000000000O0000
gboobooobooboooobooboobooboooboooboboboobooboaoadnb
goooooobooooooooooooobooooooobooboobooooooooao
goboooboooboobooboogoboobobooboboogobooboboobodnb
uUbxggbodooouogbooboooouoboobobouobooboboobooboao oo
goooooobooboooooooooboooboooooooboobobobooooooooaob
gobooobooobooboooobooboobooboooboooboobooboobaodnb
ooooooobooocooooooooooboooooooboobooboboooooooao
goboooboooogogboooboooboogoboboboboobobDbD ooobooboonob
gboobooobooboooobooboobooboooboooboboboobooboaoadnb
goooooooooooooao

gooao

gboobooobooboobooobooaobad
goooooobooboooooooooboooboooooooboobobobooooooooaob
gobooobooobooboooobooboobooboooboooboobooboobaodnb
0000000000000 00O000000D0O0000000D00DO00” 0000
gobooobooobogobobobogobooobgobooboboogoboboboboobonb
gboobooobooboooobooboobooboooboooboboboobooboaoadnb
oooooooboobo oboboooU0 OboooooooobODbOOobooooooooDoao
goooano

goaoaao
0000000000 xO00" 00000000000000000000O0000
ugbooboo oboobobooboboobobobobooboobooboooboonb
oooooooboooo0 obocooooooooboDoOOoOO0 ODOOoOooooooboobooao
0000000000000 O0D0O000000" 00000000000000000
gboooboboobooboooobooboobooboopwoobOobboboobodnb
goooooobooooooooooooobooooooobooboobooooooooao
goboooboooboobooboogoboobobooboboogobooboboobodnb
ugboobobooouobdoolb obobobuoboobobooboobooobooadab
goooooobooboooooooooboooboooooooboobobobooooooooaob
gobooobooobooboooobooboobooboooboooboobooboobaodnb
ooooooobooocooooooooooboooooooboobooboboooooooao
goboob obobogooboooboooboo booboboobobooboboobooboo
ugoad

ogooao

by obooooboobooooobooboboob oDobooboobooaob
ugbooboobodo ooboboobobouoboboouobopbOobOooboOonb
gooooobooboooooooooboooboooooobobbyObObooooooonnO
gboboooboooboobooboo0 ocobooboobooboooboobooboobooboan
ooooooobooocooooooooooboooooooboobooboboooooooao
gobooobooobogobobobogobooobgobooboboogoboboboboobonb
DDDDDDDXDDDDDXDDDDDDDDDDDDDDDDDDDDDDuD
goooooobooooooooooobooobooooooobooboobooooopuOoOnO
gobooobopbOoobooboboogoboboboboobpypbb0O0oboboboboo
ugbooboobouobooouobooboboobooobooobooboobooboadnn
gooooooboobooooooooobooobooopp0obobboDbOOCOO0oOooooonnb



G

JP 2004-532603 A 2004.10.28

dy ouobooboboobdooboboobooboodg obobo ooboboobao

[ e R ey e e ey e e R s [ A
e e ey e e

OO0 0o ooooooooooooggog

e A = e s e s ey e e e e B

Oooooooooooooogoogdg

OOo0ooooooUoooDooooooooDoDooooogooooao
OooooooooooooogoQgdg

gboooboobooanb
gboooogoboad

OoOooooood
OoOoooOox ood

t
O
g
u
O
a
O
g
a

OO0 ooooooQgogooo
OO0 ooooooogdg
OO oooooogdg
Oooooooooodg
oo ooooooogodg
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao

L o [ |
OoooooogQgoao

OOooooao

Ooo0oooogogQgoo
O 0Oo0ooao

OooooogQgoao
Oooooggogao
Ooooooogoao
Ooo0oooogoQgoo

O OO

oad

OooooooooooooooooooooooooooooogoQgog
Oo0oooooooooDooooo00 oo ooooooooooQgdg

O Ooo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O 0o0oogodg
OOoo0oooao
O Oooooao
O Oooooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao

Oo0ooooooggg

O

L R s o [ |

O Oooo

googao
googano
ooooao
googao
goodaao

gooaao
ooooao
googao
gooaao

[}

O Ooo0ooOoo

OOoo0oooao
OOoo0oooao
O Ooo0oooao
O OoO0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
O Ooo0oooao
OOoo0oooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O OooOooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0ooao
OOoo0oooaoo
OOoo0oooao
O Ooo0ooogoao

oooooooo O

oboboobooboobogoboobao
ubooboboobooooobooboaoado

ooooooooboooboooogooooobobooooooooboobooooooooooao
ooooooooboooooogooooooboobobooooono oooooDbao
ooooooooooobooouoooooboboobocoooooooboooOobonb

goooooooobooan
gboobooooobogan
oooooobOoooogao
goooboooboooboonn
Do0” DOoOoOOD0DOO0O000

X O -dooOo
O
O

ooooooooobooobooooooooao

goboooboooboooooboooan
oooooooobooooooao
gooboooboooboobooobobonn
U ooboobooboobooobad
oooooooooooooooao

gooooobooOoocooooooobobooooooooao
oooooooboooooooooobobooboooooooaob
oooooooobooooooooooboooooooao
ooooooooooboobooogooooao
oooooooooboobooooooooao
oooooooooooboooooooao
O
O

O O oOooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
OO oOooo

toooooooboooooouooooboboobooooooobobooooOogoao

L B o I

Oooooooogogog
OO0 ooooogogg
Ooooooooogogodg
OooooooogooQgoog
OooooooogoQgog
OooooooogoQgog
OOoooooogogg
OoOooooooogoOodg
OooooooogooQgdg
OooooooogoQgog
Oooooooogogog
OOoooooogogg
OOooooooogoOgod
OOooooooogooQgodg
OooooooogoQgg
OOoooooo x Ooog

O Ooooo

O Ooooo
O Ooooo
O oOoo< g
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

ODOo< ooooogogaga
OO0 ooooogogog
O0Ooo0o0oood
OOoo0ooood
OOoo0oooodg

gooobooboobooboaodab
oooooooboooooogano
" DooOoOoOoOoDOO0OO0OO0aO

O

O0Ooo0oooao
O0Oo0oooodg
OOoo0Oo0ooogdg
O 0Ooo0oo0ooao
O O0Oo0oooao
O Ooo0oooao
O Oo0gooao
Ooo=T ood
O 0Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0gooao

10

20

30

40

50



Oooooooooooooogooooao

OoOoooooooDoooooo oD oooDooooo0ooDoooogogQgoao

OooDooooooooooogogoao

Ooooooood
Oooooooodg
Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood

O O0ooo

O
O

OO0 o0Dooo4dgUoooDooogogooao
O

Ooooooooooooogogoooao
Ooo0oooooQgoao

Ooooooooooooogogogoooao

O
a
O
g
a
O
a
u
O

O Ooo0oooao
O OoO0ooogoao
O0Ooo0oo0oo0oao
OOoo0oooao
T OO oQogogo

Ooooooogod

gooao
oogd

oad

OO0 ooooooQgoooo

O Ooogooao
O O0Oo0gogoao

0
g
u
0
g
u
O
g

(32) JP 2004-532603 A 2004.10.28

ubooboobobouobdobobouobooboooobooboboad
ooooooobooobooooooooooobooooooooooao
obooobooboboooboboooboobooooobobDbao
oooooooobooocoooooooooboobooooooooao
goooooooobooao
g obooooooog o
oooooooooooan
gooobpO0O0OO0ODOO0O

O 0Oooo
O Oooo
O Ooogo
O O0ooo
O O0ooo
O Oooo
O Oooo
O Ooogo
O 0ooo
O O0ooo
O O0ooo
O Oooo
O Oooo
T O0Ooo
O O0ooo
O Oooo
I O s [

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

oooooooooooboano

oooooao
goboob Dobooboboobooboogoboobobooobao
ugbopbobobooboobobooboooobooboboop O
ooooobooooooooooboobooooooo ooooao
ooooboooobooobooboobdo obobobyO0obO0oobobooobaonn

O 0Oooo
— OooQg
O 0o oo

ooooooooboooooouoob0 oooooboboooooooao
gobopOO0OoOO0obOO0OO0oDbOO0On0 DbpObOOobOO0OO0obODO0oO0ODbDOoDbOO
goboobooboobooboobooboobooooboooboaodnb
ooooooooboo0 OboOoooOoO0oO0o40oO0 ocooooooobooao
oo, 0o0bo0obooboboboboopy0obbgobOoOoDbOo
uboboooboobobogopobobobboobobobooboobooadnb
oooooooooboooooooewbObODbOOCOO0OOOoooooao
gooboobooooobooobooooboobooboog ooobao

oo ocooooooooboooo4ooob0 oooobooboOoooooooao
ooooboooobooboboogoboobobooboboboobooDbao
uooobooobooboobooobooobaoadao

gooooboobobooboboooboobobo oooob bobooaob

ugoboobdooooboobooouobooboobobooboboboobo ooboboobao

O
t
O
g
u
O
g
u
O
t
O
g
u
O
g
u
O

Oo0DoOooDoogog4gogooDooogogdg
Oooooooooooooogoogdg

OooooooogoQgoo
OoooooogoQgogoaoQg
OoooooogQgogaoQg

Lo R |

O 0OoOooo

oooooooooboooooooooobooboooooooooboboooooOoo
obooobooboboobooboobooboobooboboobooboDboao
ooooooooooooooooooboooooooooboDboOoooooan
gooobooboboobobooboboobooboboob ooo
oo ocoboboooobooboooboobooobooobobobooboooboaadao
ooooooooboooooo0 ocooooooooboboOobooooooooao
gooobooobobooobooboobobooboobooboboooboobnn

D0O0O00DO0O0O0oDOoOoooDoOoooDooooo”oooooooan
ooooooo” o000 DooooOooOoOoOoOo0”oODOOOOO
000000000000 D0OD0 0D0O00D0O0O00OD0O0O0 00 00
ooo0o0o” DDOO0 0000000 DO0O0OO0ODOO0OO0ODOOO0ODO
ooo0” ODDO0O DO0O0OC0OODOO0OO0OO0ODO0OOODOOOODOOODOO
0000000000000 O0O00DO0DO0O0DODOODOO 000
0000000000000 0000000000000 0000
0000000000000 D0OD0O0O0ODODO0ODODOODOoDOoOoaOo
0000000000000 D0O0O0O0DODO0O0DOOOoDoDOoOooaOn
0 0000000000000 D00O000D0O0000O000D0O0O

10

20

30

40

50



(33) JP 2004-532603 A 2004.10.28

unboobooboboobdooobooboboobooouoboob ocoboooobaoadoa
ooooooooooooooooooboboooooooobobobooooooooao
obooobooboobooobooobobooboobooooobad

O

oo ooooooogogoo-g
OO0 oooooogogog
OO0 ooooooogogogog
OooooooooogooOgod
oo ooooooogoogoo-g
Oooooooog x Ogoog

Ooo0oooogQgoo
OooooogQgoao
OoooogQgogao
Oooo0ooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoao
Oo0oooogQgoo
Oooooggogao
Oooo0ooogoo
Ooo0ooooogooQgoo
OoooooogogQgoo
Oo0oooogQgoo
Ooooooggoao
OooOoo0ooooogogoo
Ooo0ooooogoQgoao
OoooooogoQgoo
OoooooogogQgoao
Oooooggoao
Oo0oooogoQgogao
OoooooogoQgoao
Ooo0oooogooQgoo
Oo0oooogogQgoao
OooooogQgoao
Oo0ooogogogao
OooooooQgoao
Ooo0oooogoogoo
Ooo0oooogogQgoo
Oo0oooogQgoao
Oooooggogao
Oooo0oooogoao
Ooo0oooogoQgoo

Oooooooo0oooooogogQgogoao
Oooooooo0ooooooggogoao
OO0 ooDooo4ogooooooggogaog
OOoooooooooooooOgogoao
OoooooooooooooQgoao
Oooooooo0oooooogogQgoao
Oooooooo0oooooogoggogoao
OO0 ooDooo4ogooooooggogaog
OOoooooooooooooQgogoao
OoooooooooooooQgodg

OooooooQgogoos

O
O

I e e R e e R [ [ [
I e = [ s e e [ [ [ o
e e e e e e e e [ [ [ o
e e e = R e e e s e s [ [ o
I e [ R [ [ [y |
Oooooooo0o0oooooo o0 oooDooooo0 oo oDooooooooDoDooooooooong

O
od

oogd

Ooooooogogogoog
Oooooooggogdg

od

00O

OooooooooQgoogoQg
OoooooogogogoQg
OoooooogogogogooQg
Oooooooggogog
OoO0oo0Ox oooogooOood
OooooooogoogoogoQg
OooooooQgogooQg

O0Ooo0Oo0oood

oad

obobooboo0o,0bo0oboobao
gboobooboboobobobooboogdan
oooooooobOoocooooooooobooao

00O

OoooooogogogoQg
OoooooogogogQg

OO0 ooooogg x »
0O

O o0oogogog
Oo0oooooogoggogog
OO0 oDooooggogog
OooooooogooQgodg
OooooooogogooQg
X Oooooooog
OOoooooogg x »
OO0 oooooggogdg
OO0 oOoOooOoooodg
OooooooQgdg
OoOoo0ox ooogoogd
OooooooooQgoogoQg
OoooooooQgdg
Ooooo oogoogogog
Oooooooggogg

[ i R |

Oooooooogdg
Ooooooogd
OOoooooogd

0000000000000 D0O0O0O0D0O0O0O0ODO00
0 00000000 00000000000 O0O0DaO
O0DO0p0OD0000D00O00pWO0O0000O0000
" popoooooooo
Oooo0 00
Do0o0oo0o0oaOo
O 0o0oaOo
0oooooo
O
O

O O

oo 0o
gooaao
ooooooao

O Ooo0oooao
O Ooo0oooao

O Oooo

Ooooooo4Qgooooao
O Oooo

OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOoooooabo
OooooooOoooooao
Oooooooogooooaoo
OooooooQogooooao
OO0 ooDooogog4Qgooooaog
OO0 oDoDooogogogoo<® g
Oooooooooooo x
Oooooooogooooaoo
ODOoDoo< oooogogoooog
OoooooogoQgogoooao

OoooooooQooooao

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

OoooooooOooOooOooao
O OooOooo

OO0 ooDooogoQgogoooao

oooooao

O oOooo
O oOooo
O Oooog
O oOooo
O oOooo
O oOooo
O 0Oooo
O Oooo
O oOooo
O oOooo
O oOooo
O oOooo
O Oooog
Oo0oox=
O oOooo
O oOooo
O oOooo
O Oooo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e e = ey ey e e e s e ) s s [y [ |
e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

0000000000000 o0Do0DOo0oo0o0DoDo<ogoOOooooooooooooooooooooaog

ugboouobooodogbad
ooooooooooao
obooobooboobogobad
oo oooooooao
goog o
goooan
ooooao
gooogano

O 0Oooo
O Oooo
O O ogo
O O0ooo
O O0ooo

DOoo< OoooooooDo< oooogoooagaaog
OOoDooooo4oooDoooo4gogoooooogdg
OO0 o0ooDoogog4UoooDoooggUooooooogdg
Ooooooooooooooooooooao-o
Oooooooo0ooDooooooooooo.o
Oooooooo0ooDooooooooooao
Oooooooo0oooDooooogoooooaog
OOo0ooooo4ogooDoooog4gooooaog
Oooooooooooooogogooooao
Oooooooooooooo4gogooooao
Oo0ooooooooooooo4gogooooao
Oooooooooooooo4gooooaog
OOo0oooooo0ooooooog4gooooaog
Oo0ooooooooooooogogooooao
Oooooooooooooogogooooao
Oooooooooooooo4gogooooog
Oooooooo0oooooo4gogooooaog
OOo0oooooo0ooooooo4gooooaog
OO0 oDoooooooDoDooogogdgooooaog
Oooooooooooooogogooooao
Oooooooooooooo4gogooooao
Oooooooooooooogogooooaog
Oooooooo0ooooooog4gooooaog
OO0 ooDoooooooDooog4dgooooaog
Oooooooooooooogogooooao
Oooooooooooooo4gogooooao
Oooooooooooooogogooooaog
Oo0ooooooooooooo4gooooaog
OOo0ooooo4ooooDooo4dgooooaog
00D oDo<OoOoDooooooooogooaog
Oooooooooooooogogooooao
DO oDooooDoDoooooo< goooaog

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood
JE S I R sy Iy |
Oooooooodg
Ooooooodg
OOoooooogodg
Ooooooood
Ooooooood
Oooooooodg
Ooooooodg
OOo0oooood
OoOooOoooood

Ooo0oooogQgoo
OooooogQgoao
Ooooooggdg
OooOoooooQdgdg
Ooo0oooogoQgdg
OoooooogoQgog
Oo0oooogoQgdg
Ooooooggdg
OooOoo0ooooQgadg
Ooo0oooogoQgdg

Oo0oooooodg
Ooooooodg
OOo0ooooodg
Oooooood
Oooooood

Oo0oooogQgdg

Ooo0oooogoQgdg

Oooooogogdg

~
w
IS
~

OooOoo0oooodgadg

Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood
OoOoo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod

OoooooogoQgdg

OO0oo0ooood
OO0oo0ooood
OO0Oo0oooogod
O0O0o0oooogod
OO0oo0oood
Ooooo<T d
OO0oo0ooood
OO0Oo0oooogod
OO0Oo0oooogod
OO0Oo0oood
OO0oo0oood
OO0oo0ooood
OO0Oo0ooood
OO0Oo0oooogod
OO0Ooo0oood
OO0oo0ooood
OOoo0ooood
OO0oo0ooood
OO0Oo0oooogod

Oo0oooogQgdg

OoooooogoQgg

Ooooooggg

OoOoooogoood

OooooooQgdg

JP

Oo0oooogoQgdg

OooooogQgog

2004-532603

Ooooooggdg
Oo0oooogogdg
Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg

Oooooogogdg

2004.10.

OooOooooodgadg

OoooooogoQgdg

OoooooogQgdg

OOooooooo0ooooooogooooaog
Oo0ooooo4ogoooDooog4gooooaog

Oo0oooogoQgdg

Ooooooggdg

10

20

30

40

50



OoooooooQooooao

Oooooooo0oDoooooo0o oo oDoooo oo oDoDoDooooooDoooogogoaoQg

O

Ooooooodg
OOoooooogodg
Ooooooood
Ooooooood
Oooooooodg
Ooooooodg
OOo0oooood
OoOooOoooood
Ooooooood
Oooooooodg
Oooooooog
OOooooood

O
O

0
O

O
O

O
O

O

O

O

~
w
ol
o/

O

O

googao

O
O

O
O

O
O

JP 2004-532603 A 2004.10.28

O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

ooooooobooooooooao
gooboooboooboobooobobonn

oooooooobooooooao
Oooooooooboooooooao

goboobooboobooboobooboobooooboooboaodnb
gooooooboooooooooooboobobooooooobooooooooooao
goooboob Doboobooboooboboboboooboobonn
uboboobooboooboobooboboboobono booooodd

oooooooobooobooooooooobobooooooooao
oooogoao
ooooao
O0oooan
ooooan
ooooao

gboobooaooboooboad
ooooooooooao
gboooboooboooboad
ooooooooooaon
gooooooboogobao
gbobooboooooboad
ooooooooooan
goooobooobooobao
u
ooooao
gooooaoaao
ooooooooooaon
ogb oDooodgppQgonO
gobooooooand
O
gooooooan
gboooodaoad
ooooooooao
gboooboooboooboad
ooooooooooaon
gooooooboogobao
gbobooboooooboad
ooooooooooan
goooobooobooobao
gboobooaooboooboad
ooooooooooao
gboooboooboooboad
ooooao
gooooooboogobao
gbobooboooooboad
ooooooooooan
goooobooobooobao
ugoaodg
ooooao
gboooboooboooboad
ooooooooooaon
gooooooboogobao
gbobooboooooboad
ooooooooooan
goooobooobooobao
gboobooaooboooboad
ooooooooooao
gboooboooboooboad
ooooao
gooooooboogobao
gbobooboooooboad
yoooooooooaono
goooobooobooobao
gooaoano
ooooooooooao

OoooooogoQgg O Oooo Oo0oooogoQgdg

OO0 oooooggg
OoooooooQgodg

O Oooo

Ooooooggdg

O Ooogo

O Ooogo

OooOoo0ooooQgadg

O O0ooo

O
O
O
O
O
(]
O
O
O
O

O O0ooo Ooo0oooogoQgdg

Ooo0oooogoQgdg

O Oooo Oo0oooogQgdg

Oo0oooogQgdg

O Oooo Ooo0oooogoQgdg

Ooo0oooogoQgdg

O Ooooo

gbobooboooboobogan
oooooooooooogoao
gboooboboooboooboao
oboooboboooboonbad
ooooooboobooooogoao

OooOooogao
O x O 0O 0O

Ugp 00 OD0DO0OO0ODOOOODOODOOn

gbooboobooboob ocobooaooodaho
goooooobOooooooooobupDbOOO

O Ooogo

Oooooogogdg

O 0ooo
T Oo0od

OooOoo0oooodgadg

OoooooogoQgdg

O O0ooo

Oo0oooogQgdg

O Oooo

OoooooogoQgg

O Oooo

Ooooooggg

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

Oo0oooogogdg
OooooooQgdg
Oo0oooogoQgdg
OooooogQgog
Ooooooggdg
Oo0oooogogdg
Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg
Oooooogogdg
OooOooooodgadg
OoooooogoQgdg
OoooooogQgdg
Oo0oooogoQgdg
Ooooooggdg

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

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e 1 Y 1 e e
e e A s e e e e e s [ |

Oooooooo0ooooooo0 oo oDooooDooDoDoooo0oooDoDo0 x o0 oo ooooooooooQgooQgao

Oooooooo0ooooooo0 oo oooo oD oo oDoDoooDooDoDoo X 4oooooooooooooogogoo

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O 0Oo0ooOoo
O 0Ooo0ooao

O Ooo0oooo
O Oooooao

Ooooooooooooooaoo

OoooooooQogooooao
OoooooogogQogooooaog
OO0 ooDoogog4Qgooooaog
OOo0oooooooooooao
Ooooooooooooaoo
Oooooooogooooaoo
OoooooogogQgooooao
OO0 ooDoogog4Qgooooaog
OOo0oo0ooooooOoooooao
Ooooooooooooaoo
OoooooooQogooooao
OooooooQgooooao
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOoooooab-o
Ooooooooooooao
Oooooooogooooaoo
OooooooQgooooao

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo

SO oo ogogooood

O Oooo
O O0OoOgoo

OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg

OO o0odogooo

OOo0ooooooooooboood
Oo0ooooooooooodg
Ooooooooooooog
Ooooooooooooodg
OOoooo0o X odgooooogod
OOo0ooooooooooboood
OOoooooooooooodg

SO0 o0goOoooo

Oo0oooooogooooog
OO0 ooooogogooooodg
OOo0ooooooooooboood
OOooooooooooood
Ooooooooooooodg
Ooooooooooooog

O Ooooo

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

(36)

O Oooo

JP 2004-532603 A 2004.10.28

uboobooooobooboobooboad
gooooobooocoooooooaob
gboooooooboy bOOobonOO
ooooooooocoooooooao
gboooboooboogoboobobooboao
uboobooooobooboobooboad
gooooobooocoooooooaob
gbooooooobooboobooboag
ooooooooocoooooooao
gboooboooboogoboobobooboao
gbooooooobooboobooboad
ooooooobooocoooooooao
gboooboooogobooboboDbDao
Doo0oDOoo0DooDoooooxon”
goooooobooocoooooooao
gbooooooobooboobooboag
ooooooooocoooooooao
gboooboooboogoboobobooboao
ugboobooooobooboonb
gboooboooogobooboboDbDao
uboobooooobooboobooboad
gooooobooocoooooooaob
gbooooooobooboobooboag
ooooooooocoooooooao
gboooboooboogoboobobooboao
gbooooooobooboobooboad
ooooooobooocoooooooao
gboooboooogobooboboDbDao
uboobooooobooboobooboad
gooooobooocoooooooaob
gbooooooobooboobooboag
oooooao

gbooooooobooboobooboad
ooooooobooocoooooooao
gboooboooogobooboboDbDao
uboobooooobooboobooboad
gooooobooocoooooooaob
gbooooooobooboobooboad
ooooooobooocoooooooao
gboooboooogobooboboDbDao
uboobooooobooboobooboad

goooobooocooooooooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

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

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

O oOooo
O 0Oooo
O 0Oooo

Oooooood
Ooooooogod
OOoooooogod
OoOooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OoOoooOooood
Oooooooodg
Ooooooood
Ooooooogodg
Ooooooogod
OoooQooT >goao

O 0Oo0oooo

g
g
O
g
u
O

OoooooogogoQgooao
OoooooogogQgogooao

Q7

Ooooooood
Ooooooood
Oooooooogodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Ooooooodg

JP 2004-532603 A 2004.10.28

ugbooobooboboobooadhb

OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

O

(]

O

O

O

goooboobobooboboogobooboboogoboboDboao
obooobooboobooboooboooboobooobooobooobdan
oooooooboooooooooooooooocoooooooao
goooboobobooboboogobooboobooobobDbao
ubooboobobouobdobobouobooboooobooboboad
ooooooobooobooooooooooobooooooooooao

gobooobobooboboobooboobooboooobooboaodaob
ooooooooocooooooooboboobobooooooboboDbooboo
gbobooobooboobobobogobooobogobooboboouobobooboao
gbooobooboobooooobooboobooboooouoboobooboao
gooooobooOoocoooooooboooboboooooobobDbooood

goooboooboogoboooobooboobooobooboboobodaob
ub booboboobooboboobdoobobouobooboooboaodnb

Oo0oooogoQgg
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

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

O

OoooooQgogoao
OoooooQgogao
OooooogoQgogaog
OoOoo0oooOooOoao
Oooo0oooQgogoao
OooooooQgogoo
OoooooQgogoao
OooooogogQgogaoQg
OO0 oooogoQgogaog

O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo
O O0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooooo
O OooOooo

O
O
O
O
O
O
O
O
O
O
O

O
O
O
OJ

oooooooboooooogano

gooobooboboobonb

gboooboobooboooboaoadab
ooooooboooooooao

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

10

20

30

40

50



e R ey [ s R s [y |

Oooooooooooooogooooao
Ooooooo0ooooooogoggooooaog
OO0 o0Dooo40ooUooDoDoogog4gooooao
Oooooooooooooogoogdg
OooooooooooooogoQgdg

Ooo0ooood

OO0 oo oDooogogogooo

OOo0oooooooooooooQgogoaQg

OoOo0oooooo0oooDooo4o0 oo ooooooooDooogQgogoaoQg
OO0 ooooUUoooDooUooUddUoooDoDoDoUgUoUooDooogogogaog

OOo0oooooooooooogd
OooooooooQgooogao

O

O
O
O
O
O
O

O
O
O
O
O
O

OooooooogoQgoo

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

oo oooooogodg

I o

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
Oo0ooge

O
O

oo oo ooooooooooogogQgogoo

O Ooooo

O
O

OO0 ooooogdg

0
O

Oooooooood

O

oo ooooooQodg
oo oooooogog

O

O

oono

O O
O d

Oooooooogdg
OO0 ooooogdg

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

O
oo

0O O
[ |

OoooooooOod
Ooooooooodg
oo ooooooQgdg

oo

(38)

O
O
O
O
(]

]

O
O
O
O

Oooooooogdg
OO0 ooooogdg
Oooooooood
Oooooooodg

googao

[ |
O O

Ooo0oooQgodg
Ooooooogdg

oo

O O
O O

OOoo0ooogdg
OOoo0ooogdg

O o
O 0Ooo
O 0Oooo
O o0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0ooo
O o0Ooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo

oo

JP 2004-532603

gboooboobad

O
O
O
O
O

O

O
O
O
O
O

OoOoooooOodg
Ooo0oooQgdg
Ooo0ooogdg
OoOoooooogdg
Ooo0ooogdg
OoOoooooOod

O

Ooo0ooooQgodg

O

Ooooooogdg

O

Ooooooogdg

OOooooogdg

2004.10.28

O
O
O
O
O

OoOoooooOodg
OooooooOodg
Ooo0ooooogdg
Ooooooogdg
OOoo0ooogdg

O

goboo oooooob boao
gbooobooboobooboooboobooboobooboboooboobao
oooooooooooooooooobooboooooooooboooboooooooaon

goooobooobooboobobooobooboobooobobobooboobodnb
ugboobobptboboobobooboobobdo oboboobobooobada

ooooooooooooouooooobobppw0OOOO0OO0oOoobOobobODODOOO

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao

good

goooooao
0000x00° 0000000000000 00000000
oooooooooobooouooooob oobobboboooood
goooboooobon0 bpOobOobOOO0ODbDOODODOOO

gboooboobobooboobouoboobooboooboaobad
ooooooboooogao

ooooooboooboooooooooboboobooooooobppDbOOO

gooaoao
oooogao
googao
goodaao
oooggao

g o
oad
oo
a g
oad

OoOooogoo

goooobooboaohnb
oooooooooao
goooboobognb
goooboobodoahb
oooooooooaon

gobooboboobooboogobooobooboobobobogobooDbDao
goooboaoan
oooooooao
goooboooan
gobooogbdaoand
oooooooao

gooaao
ooogoogao
googao
goodaao
ooogao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

Oo0oooogoQgg
Oooooogogdg
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
OO oooQgoao
OooOoo0oood
OoOoo0ooood
OoOoo0ooood
OoOoo0oooogod
Ooo0OooO0ooood
OooOoo0oood

OOoo0ooooao
OOoo0ooooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

OO0 o0ooDoogogUooooDooo4gogUogooood
O O0Oo0gooao

Oooooooooooooooooood
Ooooooooooooooooooodg

OoooooogooQgogoog
Oooooooggogog
OoooDoooggogog
OOoo0ooooooOooOod
OooooooogoogooQg
Ooooooogogogogoo-g
Ooooooogogogoog
Oooooooggogdg
OOoo0ooooogooOod
OoooooooogooQg
OooooooQgogo-g
OoooooogogogogooQg
Oooooooggogog
OOoo0ooooooOod
OoooooooogooQgoQg
OooooooogogooQg
Ooooooogogogoog
Ooooooogoggogg
OO0 oooooggogog
OoooooooogooQgod
OooooooQgogooQg
OoooooogoogogooQg
OooooooggogoQg
OO0 oooooggogdg
OoooooooogooOgoQg
OoooooooQgoogoaoQg
OoooooogogogooQg
Ooooooogoggogog

O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
[ By |

OoOoooooao
OOoo0ooooao
O O0Oo0ooooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OoOoo0ooooao
OOoo0ooooao
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0gooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO ogogooao
I I [ 0 R = B

OO0 o0oDooUog4dooDoDoDoUogUoUoooDoooggooao
O Ooo0ooooao

OoooooooooooooooooDooooogoogogooao
Ooooooooo0ooDoooooooDoDooogogogoooao

goobooobooboobooobaoao
gboobobooboobooad
gooooboooooooooao

(39)

O

00O

O Ooooo

OoOoo0oooogod
OoOoo0oooogod
OO0o0o0oooogod
OooOoo0ooood
Ooo0o0oood
Oo0oo0oooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0oood
OooOoo0oood
OoOoo0oooogod
OoOoo0oooogod
OoOoo0oooogod
OooOoo0oood
Oooo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod

O

2004-532603

ugbooagooad

OOoooooggdg
OooooooogoQgadg
OooooooogQgdg
OoooooogoQgdg
OoooooogQgdg

2004.10.

28

O 0Ooooo

O d

ugboobooouoboobobouoboooboooboobooboobooaod
ooooooboooobooooooooobobobocooooooboobooOooo

gobooobooobooboobooboooboaodnb
ooooooaon

O
O

O

O
O

O
O

O

O

O

O

O

O

O

ooooooao

O

O

O

O

O

O

O

O 0OooO0oooo
O 0OooQoooo
O Ooogooo
O Ooogooao

oo

O

O

O

uboobooooobooboooboogadnb
oooooobobopwOOOOOppO0oOooO0OO

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

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

e e Iy
[y e e e e ey R e Iy

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo
O Oogoo
O Ooo0ooo
O Ooo0ooOoo
O Ooooo

O
O

O
O

(40) JP 2004-532603 A 2004.10.28

uboobooooobooboobooboad
gooooobooocoooooooaob
oobooobooboooboobooganb
ooooooooocoooooooao
gboooboooboogoboobobooboao
gbooooooobooboobooboad
ooooooobooOooocoooooooboDbooobono

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao

u
O
a
O
g
a

oooooobobooboooooao

OooooooogogQgogooQg
OoooooogQgogaoQg
OoooogQgogao
Oooo0ooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoao
Oo0oooogQgoo
Oooooggogao
Oooo0ooogoo
Ooo0ooooogooQgoo
OoooooogogQgoo
Oo0oooogQgoo
Ooooooggoao
OooOoo0ooooogogoo
Ooo0ooooogoQgoao
OoooooogoQgoo
OooooooggQgoQgxsE
Oooooggoao
Oo0oooogogdg
OooooooQgdg
Oo0oooogoQgdg
OooooogQgog
Ooooooggdg
Oo0oooogogdg
Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg
Oooooogogdg
OooOooooodgadg
OoooooogoQgdg
OoooooogQgdg
Oo0oooogoQgdg
Ooooooggdg

O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Oooo
O Ooogo
O 0ooo
O O0ooo
O O0ooo
O Oooo
O Oooo
O 0O ogo
O O0ooo
O Oooo
O Oooo
O Oooo
O 0O oo
O O0ooo
O O0ooo
O Oooo
O Oooo
O O oo
O O0ooo
O O0ooo
O 0Oooo
O Oooo
O Ooogo

OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaogo
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooogoooao
O O0OoQgooao
O 0Oo0ooOooao
O 0Ooo0oooao
O 0Ooo0oooo
O oOooQgoooao
O O0OoQgooao

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo

O OooOooo
O O0OoOgoo

10

20

30

40

50



OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
Oooooooog:o

O
O

Oooooooogogoog
T OO0 oOogoQgooo
OO0 ooooogogg
OoOooooooogogodg
Oooooooogoogog
OoooooogoQgog
Oo0oooogoQgdg
O Ooo0oooao

OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OOoo0ooood
OO0Oo0ooood

OO0 00O ooo4o0oDoDoooo oo ooDoDooogooooodg
O0Oo0oo0oo0oao

OoOooooooo0oooooo oD oo oDooooooDoooogoQgogaoQm
e e e e e e s s e
OO0 o0oooOoooo0ooDoooo o ooDoooooooooofdg
I s e e s A

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

O
O

O0Ooo0oo0ooao

O

O

O

~
N
[EEN
o’

O

O

googan

OOoo0oooao

O0Ooo0oooo

O 0Oo0oooao

O 0Oo0oo0oo0oao

O0Ooo0oo0oo0oao

O
O

O0Ooo0oooao

O
O

O0Ooo0oooo

ooooooobooocoooooooooood
goooooobooooooooooooobooooooobooboobooooooooao

O
O

O0Ooo0oooao

C
C

OoOoo0oo0ogano

O

O

[
el

OooooooQgogaQg
OooooogogoQg
OOoooooggh?o

O

O

oonf

O0Oo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

2004-532603 A 2004.10.

O

Oooooogogodg
OoooooooQgad
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Oooooooodo
Oooooooodg
Oooooooodg
Ooooooodg
OO0 oooood

o ocoooooao
goboobooboao

OO oOgooo
O Ooo0ooo
O Oooo
OoT OO
O Oooo
O Oooo
O 0Oooo
O 0Oooo

O
O
O
O

O0Ooo0oooao
O 0Oo0oooog
O0Oo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
OOooo=T O
O 0OoO0oooaog
O0Oo0oo0oo0oao
O0Ooo0oo0ooao

O
O

O Oooo

O0Ooo0oooo

O
O

O Oooo

O0Ooo0oooao

N
o

O
O

goboooboboobooboboobooboooooboooboaadnnb
oooooooooOoocoooooooooooooad
goobooboobobooboaodao
gobobooboobooboad
gooooooocooooooao
gboobooooobooboobad
oooooooooboooooooao

O Oooo

O O0Oogoo

ooooboboobobooboboobobooboobobooboboobobnob

ugboobooboooboobd
oooooooobooboodd
oboooboobooboobdd
ooooooboooboooao

gboooboboooboooboao
oboooboboooboonbad
ooooooboobooooogoao

OooooooogogQgogooQg
OooooooogogoQgogoxsE
OO0 oooDoooggogog
Ooo0oooooooOoogoo
OooooooooQgogogoaoQo
Oo0oooooogogoQgogooQg
OoooooooggogooQg
OoDoooDoogoQgogoxE
OoooooooOooOoo
OooooooogoQoogoo
OoooooogogQgogoog
OoooooogQgogooQg
Oooooooggogaog
OoooooooOooOono
OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg

Ooooocooooooooogooooao

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo

Oooooooooooooogoogoooao
O 0OoOooo

Oooooooooooooogooooao
Ooooooooooooogogogoooao
Ooooooooooooogogoooao
OO0 o0Dooo4dgUoooDooogogooao

OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood

gobooboobooboboghnb

ooooooooocoooooooao
gooooobooocoooooooaob

gboooboobooboooboaoadab
ooooooboobooooooodd
gooobooboboobonb
ugbooobooboboobooadhb
ooooooboboooooodd

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

2004-532603 A 2004.10.28

~
N
N
~
o
o

OOo0ooooodg
OO0 ooooodg

O 0Ooo

O 0ooo
OooooogogaoQg
Oooooogogadg
Oo0oooooogoQgogooQg
I Y |

OO ogogog

O oOoood
O oOoood

g

Ooooooooooooood
OoOoooos

O oo oooooogooog=®= ogdg
Ooooooooooooood
Ooooooooooooood
Ooooooooooooood
OoDoDooooogooooood
OO0 OoDoDooogogogoooood
Ooooooooooooood
Ooooooooooooood
OooDoooooooooood
OooDooooogooooood
OO0 oDoDooogogooooood
Oo0oooooooooooood
Ooooooooooooood
Ooooooooooooood
Oooooooogooooood
OO0 oDooDooogooooood
Oo0oooooooooooood
Ooooooooooooood

OoOoooos
O 0Oooo

Oo0ooooooooooooodg
O oOooo
O 0Oooo

Oo0oooooogoooooood
OO0 oooDooogogos

Ooooooooooooooodg
OooooooooooooT od
Oo0oooooogoooooood
OO0 oo oDooogogogogoooood
Oo0ooooooooooooood
Ooooooooooooooodg

oo ooo0ooooogo

O 0Ooo0oooao
O 0Ooo0oooo
O oOooQgoooao
O O0OoQgooao

ugod

Oo0T=T ooooogooooaog
OO0 ooDoogog4ogooooaog
OOo0oooooooOoooooa.o
Oo0ooooooooooano
Oooooooogooooaog
Oooooooogooooaog
OO0 ooDooogog4ogooooaog
OO0 OooDoogog4gogooooaog
Oo0ooooooOoooooao
Ooooooooooooano
Oooooooogooooaog
OO0 ooooogog4gogooooaog
OO0 OoDoDoogog4ogooooaog
Oo0oooooooOoooooao
Ooooooooooooaog
OoDoDoooooooooaog
Ooooooogogogooooaog
OO0 oDoDoogog4gogooooaog
OOo0ooooooogoooooao

O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao

OO0 oDoooooogooooooo
O0Oo0oooao

OO0 oo oooogogoooooao
OO0 Do oDooogogoogogoooao
Oo0oooooooooooooao
oo ooooo*® o0oooooo
oo oDoooooogooooooo
OO0 oo oooogoOoooooo
OO0 Do oDooogogoooooao
Oo0ooooooooooooa.o
OO0 oooooo4gogooooog

Ooo0ooooooo0oooooo o0 oo oDooooooDooooogooooao
Oo0ooooooogoooooano

oooooobooooogg
oo ocooogoooooobobooooooooobobobooooooono
goooooooooooooooooboooooooobooooooooooao

Ooo0ooooOooo o0 oo oooo0o0 o oD oDooo o0 oo oDoo oo ooooofdg

OO0 oooDoooo0ooDooogogooooDoDooogoggoooX
o000 oDoogogfUoooDooogdgooooDoDoogggoooX

OooDooooooooogdg
OO0 oooo4ogooooogdg
Oo0oooooooooooOgodg
OooDooo*= odoooooQgdg
Ooooooooooooogdg
Ooooooogooooogdg
Oo0DoDooo4gogoooooogdg
Oo0oooooooooooOod
OoooooooooooQgodg
OoooooooooooQgdg
Oooooooooooogdg
OoDoDooo4gogooooogdg
Oo0oooooooooooOodg
OoooooooooooOgodg
Oooooooooooogdg
Oooooooooooogdg
Oo0oDooo4ogooooogdg
Oo0ooooooooooood
OoooooooooooQgodg
OoooooooooooQgdg
Oooooooooooogdg
OooDoooogoooooogdg
OO0 oDooo4ogoooooogdg
Oo0oooooooooooOodg
OooooooooooooQgdg
Oooooooooooogdg
Ooooooogooooogdg
Oo0DoDooogogoooooogdg
OoooooooooooOgodg
OooooooooooooQgdg
Ooooooooooooogdg
Ooooooogooooooogdg
Oo0DoDooooooooogdg
OoooooooooooOgodg
OoooooooooooQgdg
OoDooTT oo oooooogdg
Oooooooooooogdg
OoDoDooo4ogooooogdg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

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

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

O

Oooooood
Ooooooogod
OOoooooogod
OoOooooood
Oooooooodg
Oooooooodg
Ooooooox

Oo0oooooooooooogoQgog Ooooooogdg
OOo0oooooooooooogogog

T o

I s e e oy s [ s [ |
O Oooo

O

O
O
O
O
O
O

OOoooooogdg
OOooooogdg
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OOoo0ooood
OO0Oo0ooood
O0Ooo0Oo0oo0ood

OO0 oDooo4gogooooodg
Ooooooogooooao

Ooooooooooooooogod
Ooo0oooooooooooooogdg
I I

Ooooooooooooooogd
OO0 oooooogogoooooogd
Oo0oooooooooooooogod
Ooo0oooooooooooooogod
Ooooooooooooooogd
Oo0oooooooooooooogd
OOo0ooooooogooooogd
OOo0oooooooooooooogod
Ooo0oooooooooooooogd
Oo0oooooooooooooogd
Oooooooooooooogdg
OOo0oooooooooooogd
OO0 oooooogogooooooogd

O Oooo
O 0Ooogo
O 0Oooo
O 0Oooo
O Oooo
O R o [ =

gbooobao

O
O
]

OOoooooogod
OoOoooOooood
Oooooooodg
Ooooooood

O Ooogoo

O 0ooo

O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0gooo
O 0Oo0oo0ooao

O 0Oooo

O Oooo

OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood

O Oooo

O Oooo

(43)

O 0oo o

O

g
O
g
u
O
a

O 0Oooo

O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog

O

O
O Oooo

goooboobooboobao
ugoad

O Ooogo

O o0Oood
O 0o

O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooao

Oooooooooooooooogd
Oo0oooooooooooooogd
Ooooooooooooooogdg

O Oooo

O

O Oooo

2004-532603 A 2004.10.28

ugbooboooboobodaao

oooo ooooooao
gbobooobooboobgnb
gbobooboooboooaadab
ooooooooooobano
gbobooboobooboonb
ugbooboooboobodaao
goooooooooobao
gooobooboobaoadd
ooooooooooobano
gbobooboobooboonb
ugbooboooboobodaao
goooooooooobao
gboobooboooaoab
ooooooooooobano
gbobooboobooboonb
ugbooboooboobodaao
goooooooooobao
gboobooboooaoab
oooooooooooboano
gbobooobooboobgnb
gbobooboooboooaadab
ooooooooooobano
gbobooboobooboonb
ugbooboooboobodaao
goooooooooobao
gobooobooooooadao
oooooooooooboano
gbobooobooboobgnb
gboooboobaoaoan
gbobooboobooboonb
gbooobooboobodgnb
goooooooooobao
gbobooboobodo

ugbooobooboboobooboobooboooboobooboooboo oao

ooooooooooobooouooooobobooboboooooooboooOobon

ooooboooboboobobobooboobobooboppwbobOobDbDO
uobooobd oooobooboooboobobdo ooooboobooboobaoaao
odupwooooODOOOOO0OO0OOoOooobODbODOOOoOOooooan

10

20

30

40

50



e R ey [ s R s [y |

i e e e e e e e e e e e e e e e e e o Y e e e e e e o e e e e e e e e e e e e o Y e e Y o Y o
e e [ e e e e s e s s [ [ |

OOo0o0oooogod
Ooo0Ooo0ooood
OoOoo0oood
Ooo0ooood
Ooooo<T od
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

e A s e s e e ) e e ) e e A |

OooooocoooooooooooDooooooooooogod
Ooooooo0oooooooooDooooooooooogod

O0Ooo0oooo
OOoo0oooao
O 0Oo0oooaog
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao

O
O

Oooooooooogogoao
OoooooooooQgogooQm

O
O

0
0

O
O

(44)

ooooooooooao
oooooooobooobooooooooobobooooooooao

JP

2004-532603

2004.10.

28

O O0OoOgoo

gooooooogobooobooboobooobooboooooboooboo o

oooooooooOoooouooooobobOooooooobobobooooooOoao
gooooboooboboobobogobgooboboobobbobo Oobo
uobooboobooobooboobooobooobooboobooboboboobooobao

Oooooooogdg
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogodg
Ooooooogd
OOoooooogd
OoOooooood
Ooooooood
Oooooooogd
Ooooooogod
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOo0Dooooogd
OoOooooood
Oooooooogod
Oooooooogod
OOoooooogd
O0oooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd

Oooooooogogoog
Oooooooogogog
OO0 ooooogogg
OoOooooooogogodg

O Oooo
O Oooo
OO oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0Ooo
O 0Oooo
O 0Oooo
O Oooo
o

L R [y [ |

O O

ooooooboooobooooooooobooboocooooooboobooOoon
gooobooooboooboobooboboooboobobooboobonn
ugbooogbooouobooboboobooooboobooboobaa

oooooooobooocoooooooooboobooooooooao
goooboboobooboobooboogobooboboobobao
gboooboobooboobooobooobooboooboooboooban
ooooooooboooooooooobpw0ObOOOooooooOonn
gbod, p00O0DbODO0O0DOO0OO0DOpDbO0OO0OOOOOODOO
gbooboobogogbooboobouoboooobooboaadnb
goooooobooooooooooooboooooooooao
gbooboooogoboobooboobooobooboobaodnb
ooooooooocoooooooooobooooor

0

O
O
O
O

I o

o

O Oooo

o 0O

goboooboooboogobooogoboooboooboogobooboboobodob

uoboooboobooooobooboadao
ooooooaon

O
g
u

O

O

O

O

O

O

0

ooooooano

O

O

O

O

O

O

O

oogaod

O

O

O

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e A s e e s e e e e ey e A s [
Ooooooooo0ooooooooooDoooooooDooooooooooodg
OoOoooooo0o0oooooo oo oDoDoooo0 oo oDoooo0ooDoooogdg

OoooooogoQgooao
OoooooogQgooao
OO0 ooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogoQgooao
Ooooooogogogooao
Oo0Dooooggogooao
OoooooooQgooao
Oooooooogoogooao
OoooooogoQgooao
Ooooooogoogooao
Oooooooggogaog
OoooooooOooOono
OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo
OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg
Oo0ooooggogog
OoooooooOoogood
OooooooogoQoogoo

O
O
O

OO0 oo oDooodgQgogooao
Oooooooogooooao
OO0 oo ooooQgoooo
OoooooQgogoao
OooooogoQgogoaoQg
Ooooooggogaog

gooaao

OoooooogooQooooao
Oooooogogogoooao
OO0 oDooogogogoooao
Oo0ooocooooooogdg
Oo0ooocooooooog
OoDoooooooooodg
Oo0ooooogooooodg
OO0 oDooogogooooodg
Oo0ooooooOooooodg
Oo0ooocooooooodg
OoDoooooooooodg
Ooooooogooooodg
OO0 oDooogogooooodg
OOo0oOoooooOooooodg
Oo0oooooooooogdg
OoDoooooooooog
OoDoooooooooodg
Oo0oDooogogooooodg

Ooooooooogoogoao
Oooooooogogogogoao
OO0 oooooogogogaog

(45) JP 2004-532603

uboboboobobobooboobooboouoboobad
ooogaod

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

OoOooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OoOoooOooood
Oooooooodg
Ooooooood
Ooooooogodg
Ooooooogod
OoOoooOooood
Ooooooood
Ooooooood
Oooooooogodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Ooooooodg
Ooooooogod
OOo0ooooogod
Ooooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OooooOooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod

OO0 ooDooogogogao
Ooooooooogoogogoao
Ooooooooogoogoo
Oooooooogogogogoao
Oooooooogogoao
OO0 oooooggg
OoOoooooooQgodg
OoooooooogogQgog
OoooooooogoQgg
Oooooooogogg
OoooDooggogxE

OoOooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OoOoooOooood
Oooooooodg
Ooooooood
Ooooooogodg
Ooooooogod
OoOoooOooood
Ooooooood
Ooooooood
Oooooooogodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Ooooooodg
Ooooooogod
OOo0ooooogod
Ooooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OooooOooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod

O

2004.10.

gooad
oad

OoOoooooooOodg
OoooooooogooQgog
OoooooooogoQgoog
OooooooogoQgg
OOoooooogogg

28

oooooooooao

oooooooooooooooooooobooocoooooooao
gooboooboobobogogboooobooboboooboobonb

goboobooboobobooboooband

OoooooogogoaoQg
OooooogogoaoQg
OOooooogogdg

10

20

30

40

50



I s e e e s I [ A A
e s e e s e e e A

OO0 ooDooo4o0oooooo oo oDoDoooUooooDoDooDoggogooooog
e s e e s e e e e O R v
Ooooooooooooooo oo oDoDooooooDoDoooooooooodg
Ooooooooo0oooooo oo oDoDoooo0o oo oDoDoooooooooog

Ooo0oooogQgoo
OooooogQgoao
OoooogQgogao
Oooo0ooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoao
Oo0oooogQgoo
Oooooggogao
Oooo0ooogoo
Ooo0ooooogooQgoo
OoooooogogQgoo
Oo0oooogQgoo
Ooooooggoao
OooOoo0ooooogogoo
Ooo0ooooogoQgoao
OoooooogoQgoo
OoooooogogQgoao
Oooooggoao
Oo0oooogoQgogao
OoooooogoQgoao
Ooo0oooogooQgoo
Oo0oooogogQgoao
OooooogQgoao
Oo0oooogogdg

Ooo0ooood
OoOoo0oooogod

OoooooQgogoao
OooooogoQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
Ooooooggogaog
Oooo0oooOooOgoao
OooooooQgogoao
OoooooQgogoao

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0gooo
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0ooOooao

O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Ooooo
O OoOooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo

(46) JP 2004-532603 A 2004.10.28

Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg
Oooooogogdg
OooOooooodgadg
OoooooogoQgdg
OoooooogQgdg
Oo0oooogoQgdg

OOoo0ooooaog

ooooooooococooooboooboobooobond

O Ooooo
O OoOooo

Ooooooogodg
Ooooooogod
OoOoooOooood
Ooooooood
Ooooooood
Oooooooogodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Ooooooodg
Ooooooogod
OOo0ooooogod
Ooooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OooooOooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod

O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

10

20

30



L T e T e T e T e T s T e T s T s T s T s T e T O T T e T e R e O e T e, T e T e T e, T e, T e T e, T e T e, TR e T e, O e T e T e O e T e T e T e Y e |

(47) JP 2004-532603 A 2004.10.28

Amara, R., et al. (2001). Control of a mucosal challenge and prevention

of AIDS by a multiprotein DNA/MVA Vaccine. Submitted.

Andre, S., Seed, B., Eberle, J., Schraut, W., Bultimann, A., and Haas, J.
(1998). Increased immune response elicited by DNA vaccination with a synthetic

gp120 sequence with optimized codon usage. J Virol 72(2), 1497503.

Asakura, Y., Hinkula, J., Leandersson, A. C., Fukushima, J., Okuda, K.,
and Wahren, B. (1997). Induction of HIV- 1 specific mucosal immune responses

by DNA vaccination. Scand J Immurnol 46(4), 326-30.

Bachmann MF, Zinkernagel RM. Neutralizing antiviral B cell responses.

Annu Rev Immunol 1997;15:235-70.
Barouch. D. H. et al., 2000. Science 290: 486-92.

Barry, M. A., Lai, W. C., and Johnston, S. A. (1995). Protection against
mycoplasma infection using expressionlibrary immunization. Nature 377(6550),

632-5.

Berger EA (1997). HIV entry and tropism: the chemokine receptor

connection. AIDS 11 Suppl A:S3-16

®

Bohm, W., Kuhrober, A., Paier, T., Mertens, T., Reimann, J., and
Schirmbeck, R. (1996). DNA vector constructs that prime hepatitis B surface

antigen-specific cytotoxic T lymphocyte and antibody responses in mice after

10

20

30



L T e T e T e T e T s T e T s T s T s T s T e T O T T e T e R e O e T e, T e T e T e, T e, T e T e, T e T e, TR e T e, O e T e T e O e T e T e T e Y e |

-

(48) JP 2004-532603 A 2004.10.28

intramuscular injection. J Immunol Methods 193(1), 29-40.

Bohm, W., Mertens, T., Schirmbeck, R., and Reimann, J. (1998). Routes
of plasmid DNA vaccination that prime murine humoral and cellular immune

responses. Vaccine 16(9-10), 949-54.

Bolivar F, Rodriguez RL, Greene PJ, Betlach MC, Heyneker HL, Boyer
HW (1977). Construction and characterization of new cloning vehicles. II. A

multipurpose cloning system. Gene 2(2):95-113

Boyer, J. D., Ugen, K. E., Wang, B., Agadjanyan, M., Gilbert, L.,

Bagarazzi, M. L., Chattergoon, M., Frost, P., Javadian, A., Williams, W. V.,

Refaeli, Y., Ciccarelli, R. B., McCallus, D., Coney, L., and Weiner, D. B. (1997).

Protection of chimpanzees from high-dose heterologous HIV-1 challenge by

DNA vaccination. Nat Med3(5),526-32.

Boyle, J. S., Koniaras, C., and Lew, A. M. (1997). Influence of cellular
location of expressed antigen on the efficacy of DNA vaccination: cytotoxic T
lymphocyte and antibody responses are suboptimal when antigen is cytoplasmic

after intramuscular DNA immunization. Int Immunol 9(12), 1897-906.

Burton, D. R., and Montefiori, D. C. (1997). The antibody response in

HIV-1 infection [see comments]. Aids 11(Suppl A), S87-98.

4 )

Calarota, S., Bratt, G., Nordlund, S., Hinkula, J., Leandersson, A. C.,

Sandstrom, E., and Wahren, B. (1998). Cellular cytotoxic response induced by

10

20

30



—m —m ~m =@ ™~ @ @ @ @ @ @ @ @ ™@A o™@ o™@o&E & & /& /& /s /s M/, /s /& /e /e o/ /e /e /e e e e e e

-

(49) JP 2004-532603 A 2004.10.28

DNA vaccination in HIV- 1 -infected patients. Lancet 351(9112), 1320-5.

Cardoso, A.I, Blixenkrone-Moller, M., Fayolle, J., Liu, M., Buckland, R.,
and Wild, F.T. Immunization with plasmid DNA encoding for the measles virus
hemagglutinin and nucleoprotein leads to humoral and cell-mediated immunity.

1998. Virology. 225:293-299.

Chapman BS, Thayer RM, Vincent KA, Haigwood NL. Effect of intron A
from human cytomegalovirus (Towne) immediate-early gene on heterologous

expression in mammalian cells. Nucleic Acids Research 1991;19(14):3979-86.

Chen, S. C., Jones, D. H., Fynan, E. F., Farrar, G. H., Clegg, J. C,,
Greenberg, H. B., and Herrmann, J. E. (1998a). Protective immunity induced by
oral immunization with a rotavirus; DNA vaccine encapsulated in microparticles.

J Virol 72(7), 5757-61.

Chun. T.W. et al., 1998. Proc Natl Acad Sci U S A 95: 8869-73.

Collman R, Balliet JW, Gregory SA, Friedman H, Kolson DL, Nathanson
N, et al. An infectious molecular clone of an unusual macrophage-tropic and
highly cytopathic strain of human immunodeficiency virus type 1. J Virol

)

1992';66(12):7517-21.

Condon C, Watkins SC, Celluzzi CM, Thompson K, Falo LD, Jr. DNA-

10

20

30

40



—m —m ~—m =@ ™~ @ @ @ @ @ @ @ @ ™@ o™@ oM™@o&E s & /& /s /s /s /&, /e, /& /e /e /e /e /e /e e e e e e

O

(50) JP 2004-532603 A 2004.10.28

based immunization by in vivo transfection of dendritic cells. Nat Med

1996;2(10):1122-8.

Corr M, Lee DJ, Carson DA, Tighe H. Gene vaccination with naked

plasmid DNA: mechanism of CTL priming. J Exp Med 1996;184(4):1555-60.

Dempsey PW, Allison ME, Akkaraju S, Goodnow CC, Fearon DT (1996).

C3d of complement as a molecular adjuvant: bridging innate and acquired

immunity. Science 271:348-50.

Egan, M.A. et al., (2000) J Virol 74: 7485-95.

Evans DT, O'Connor DH, Jing P, Dzuris JL, Sidney J, da Silva J, et al.
Virus-specific cytotoxic T-lymphocyte responses select for amino-acid variation

in simian immunodeficiency virus Env and Nef. Nat Med 1999;5(11):1270-6.

Feltquate, D. M., Heaney, S., Webster, R. G., and Robinson, H. L. (1997).

Different T helper cell types and antibody isotypes generated by saline and gene

gun DNA immunization. Journal of Immunology 158(5), 2278-84.

Fomsgaard, A., Nielsen, H. V., Bryder, K., Nielsen, C., Machuca, K,
Bruun, L., Hansen, J., and Buus, S. (1998). Improved humoral and cellular
immune responses against the gpl120 V3 loop of HIV-T following genetif:
immunization with a chimeric DNA vaccine encoding the V3 inserted into the

hepatitis B surface antigen. Scand J Immunol 47(4), 289-95.

10

20

30

40



—m —m ~—m =@ ™~ @ @ @ @ @ @ @ @ ™@ o™@ oM™@o&E s & /& /s /s /s /&, /e, /& /e /e /e /e /e /e e e e e e

(51) JP 2004-532603 A 2004.10.28

Fu TM, Ulmer JB, Caulfield MJ, Deck RR, Friedman A, Wang S, et al.
Priming of cytotoxic T lymphocytes by DNA vaccines: requirement for
professional antigen presenting cells and evidence for antigen transfer from

myocytes. Mol Med 1997;3(6):362-71.

Fynan, E. F., Webster, R. G, Fuller, D. H., Haynes, J. R., Santoro, J. C,,
and Robinson, H. L. (1993). DNA vaccines: protective immunizations by
parenteral, mucosal, and gene-gun inoculations. Proc Natl Acad Sci USA

90(24),11478-82.

Gromkowski, S. H., Nabel, G. J., and et al. (1995). Cancer gene therapy
using plasmid DNA: pharmacokinetic study of DNA following injection in mice

[see comments]. Hum Gene Ther 6(5), 553-64.

Hakim, L., Levy, S., and Levy, R. (1996). A nine-amino acid peptide from
IL-1 beta augments antitumor immune responses induced by protein and DNA

vaccines. J Immunol 157(12), 5503-11.

Hanke T, Samuel RV, Blanchard TJ, Neumann VC, Allen TM, Boyson

JE, Sharpe SA, Cook N, Smith GL, Watkins DI, Cranage MP, McMichael (1999).

Effective induction of simian immunodeficiency virus-specific cytotoxic T
lymphocytes in macaques by using a multiepitope gene and DNA prime-modified

vaccinia virus Agkara boost vaccination regimen. J Virol 73(9):7524-32 ;

Hanke, T., Blanchard, T. J., Schneider, J., Hannan, C. M., Becker, M.,

10

20

30



L T e T e T e T e T s T e T s T s T s T s T e T O T T e T e R e O e T e, T e T e T e, T e, T e T e, T e T e, TR e T e, O e T e T e O e T e T e T e Y e |

C

(52) JP 2004-532603 A 2004.10.28

Gilbert S. C., Hill, A. V., Smith, G. L., and McMichael, A. (1 998a).
Enhancement of MHC class I-restricted peptide-specific T cell induction by a

DNA prime/MV A boost vaccination regime. Vaccine 16(5), 43 9-45.

Hanke, T., Schneider, J., Gilbert S. C., Hill, A. V., and McMichael, A.

(1998b). DNA multi-CTL epitope vaccines for EIIV and Plasmodium falciparum:

immunogenicity in mice. Vaccine 16(4), 426-3 5.

Hartikka, J., Sawdey, M., Comefert-Jensen, F., Margalith, M., Barnhart,
K., Nolasco, M., Vahlsing, H. L., Meek, J., Marquet, M., Hobart, P., Norman, J.,
and Manthorpe, M. (1996). An improved plasmid DNA expression vector for

direct injection into skeletal muscle. Hum Gene Ther 7(10), 1205-17.

Inchauspe, G., Vitvitski, L., Major, M. E., Jung, G., Spengler, U,,
Maisonnas, M., and Trepo, C. (1997). Plasmid DNA expressing a secreted or a
nonsecreted form of hepatitis C virus nucleocapsid: comparative studies of
antibody and T-helper responses following genetic immunization. DNA Cell Biol

16(2), 185-95.

Iwasaki A, Torres CA, Ohashi PS, Robinson HL, Barber BH. (1997b)The
dominant role of bone marrow-derived cells in CTL induction following plasmid

DNA immunization at different sites. J Immunol 159(1):11-4.

Iwasakﬁ, A., Stiernholm, B. J., Chan, A. K., Berinstein, N. L., and Barber,

B. H. (1997a). Enhanced CTL responses mediated by plasmid DNA immunogens

10

20

30



L T e T e T e T e T e T e T e R e T e T e T e T e T e O e T e TR e O e T e O e T e T e T e T e T e T e T e T e R e e T e T e R |

[

(53) JP 2004-532603 A 2004.10.28

encoding costimulatory molecules and cytokines. JJ Immunol 158(10),4591-601.

Jones, D. H., Corris, S., McDonald, S., Clegg, J. C., and Farrar, G. H.
(1997). Poly(D1-lactide-co-glycolide)encapsulated plasmid DNA elicits systemic
and mucosal antibody responses to encoded protein after oral administration.

Vaccine 15(8), 814-7.

Kawabata, K., Takakura, Y., and Hashida, M. (1995). The fate of plasmid
DNA after intravenous injection in mice: involvement of scavenger receptors in

its hepatic uptake. Pharm Res 12(6), 825-30.

Kent S. J., Zhao, A., Best, S. J., Chandler, J. D., Boyle, D. B., and
Ramshaw, 1. A. (1998). Enhanced T-cell immunogenicity and protective efficacy
of a human immunodeficiency virus type I vaccine regimen consisting of
consecutive priming with DNA and boosting with recombinant fowlpox virus. J

Virol 72(12), 10180-8.

Kuroda MJ, Schmitz JE, Barouch DH, Craiu A, Allen TM, Sette A, et al.
Analysis of Gag-specific cytotoxic T lymphocytes in simian immunodeficiency
virus-infected rhesus monkeys by cell staining with a tetrameric major
histocompatibility complex class I-peptide complex. Journal of Experimental

Medicine 1998;187(9):1373-81.

Letvin, N. L., Montefiori, D. C., Yasutomi, Y., Perry, H. C., Davies, M.

E., Lekutis, C., Alroy, M., Freed, D. C., Lord, C. I, Handt, L. K., Liu, M. A., and

10

20

30



L T e T e T e T e T s T e T s T s T s T s T e T O T T e T e R e O e T e, T e T e T e, T e, T e T e, T e T e, TR e T e, O e T e T e O e T e T e T e Y e |

(54) JP 2004-532603 A 2004.10.28

Shiver, J. W. (1997). Potent, protective anti-HI'V immune responses generated by
bimodal HIV envelope DNA plus protein vaccination. Proceedings of the

National Academy of Sciences of the United States of America 94(17), 9378-83.

Lew, D., Parker, S. E., Latimer, T., Abai, A. M., Kuwahara-Rundell, A.,
Doh, S. G., Yang, Z. Y., Laface, D., Gromkowski, S.H., and Nabel, G.J., et al.
(1995). Cancer gene therapy using plasmid DNA: Pharmakinetic study of DNA

following injection in mice [see comments]. Hum. Gene Ther. 6:553.

Li J, Lord CI, Haseltine W, Letvin NL, Sodroski J. Infection of
cynomolgus monkeys with a chimeric HIV-1/SIVmac virus that expresses the
HIV-1 envelope glycoproteins. Journal of Acquired Immune Deficiency

Syndromes 1992;5(7):639-46.

Livingston, J. B., Lu, S., Robinson, H. L., and Anderson, D. J. (1995). The
induction of mucosal immunity in the female genital tract using gene-gun
technology. Part 1: Antigen expression. Annals of the New York Academy of

Sciences 772,265-7.

Lu, S., Manson, K., Wyand, M., and Robinson, H. L. (1997). SIV DNA
vaccine trial in macaques: post-challenge necropsy in vaccine and control groups.

Vaccine 15(g), 920-3.

MacGre'gor, R. R,, Gluckman, S., Lacy, K., Kaniefski, B., Boyer, J.,

Wang, B., Bagarazzi, M., William, W. V., Francher, D., Ginsberg, R., Higgins,

10

20

30



L T e T e T e T e T s T e T s T s T s T s T e T O T T e T e R e O e T e, T e T e T e, T e, T e T e, T e T e, TR e T e, O e T e T e O e T e T e T e Y e |

O

(55) JP 2004-532603 A 2004.10.28

T., and Weiner, D. (1996). First human trial of a facilitated DNA plasmid vaccine
for HIV-1: safety and host response. Int Conf AIDS 11(2), 23 (abstract no.

We.B.293).

Maecker, H. T., Umetsu, D. T., De Kruyff, R. H., and Levy, S. (1997).
DNA vaccination with cytokine fusion constructs biases the immune response to

ovalbumin. Vaccine 15(15), 1687-96.

Maecker, H. T., Umetsu, D. T., DeKruyff, R. H., and Levy, S. (1998).
Cytotoxic T cell responses to DNA vaccination: dependence on antigen

presentation via class Il MHC. J Immunol 161(12),6532-6.

Manthorpe, M., Comefert-Jensen, F., Hartikka, J., Felgner, J., Rundell, A.,
Margalith, M., and Dwarki, V. (1993). Gene therapy by intramuscular injection of
plasmid DNA: studies on firefly luciferase gene expression in mice. Hum Gene

Ther 4(4), 419-3 1.

McCluskie, M. J., Chu, Y., Xia, J. L., Jessee, J., Gebyehu, G., and Davis,
H. L. (1998). Direct gene transfer to the respiratory tract of mice with pure
plasmid and lipid-formulated DNA [In Process Citation]. Antisense Nucleic Acid

Drug Dev 8(5), 401-14.

Montefiori, D.C., W. E. Robinson, S. S. Schuffman, and W. M. Mitchell,
1988. Evaluation of antiviral drugs and neutralizing antibodies to HIV by a rapid '

and sensitive microtiter infection assay. J. Clin. Microbiol. 26:231-237.

10

20

30



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

L

(56) JP 2004-532603 A 2004.10.28

Montgomery, D. L., Shiver, J. W., Leander, K. R., Perry, H. C., Friedman,
A., Martinez, D., Ulmer, J. B., Donnelly, J. J., and Liu, M. A. (1993).
Heterologous and homologous protection against influenza A by DNA

vaccination: optimization of DNA vectors. DNA Cell Biol 12(9), 777-83.

Moore, J. P., and Ho, D. D. (1995). HIV-1 neutralization: the
consequences of viral adaptation to growth on transformed T cells. Aids 9(Suppl

A), S 117-36.

Murali-Krishna K, Altman JD, Suresh M, Sourdive DJ, Zajac AJ, Miller
JD, et al. Counting antigen-specific CD8 T cells: a reevaluation of bystander

activation during viral infection. Immunity 1998;8(2):177-87.

Qurmanov. L. et al. 2000. J Virol 74: 2740-51.

Pertmer, T. M., Eisenbraun, M. D., McCabe, D., Prayaga, S. K., Fuller, D.
H., and Haynes, J. R. (1995). Gene gunbased nucleic acid immunization:
elicitation of humoral and cytotoxic T lymphocyte responses following epidermal

delivery of nanogram quantities of DNA. Vaccine 13(15), 1427-30.

Pertmer, T. M., Roberts, T. R., and Haynes, J. R. (1996). Influenza virus
nucleoprotein-specific immunoglobulin G subclass and cytokine responses
elicited by DNA vaccination gre dependent on the route of vector DNA delivery.

J Virol 70(9), 6119-25.

10

20

30



(57) JP 2004-532603 A 2004.10.28

Pertmer, T.M. and Robinson, H.L. (In press). Studies on antibody
responses following neonatal immunization with influenza hemagglutinin DNA or

protein. Virology.

Poignard P, Sabbe R, Picchio GR, Wang M, Gulizia RJ, Katinger H,
Parren PW, Mosier DE, Burton DR (1999). Neutralizing antibodies have limited
effects on the control of established HIV-1 infection in vivo. Immunity 10(4):431-

8

Porgador A, Irvine KR, Iwasaki A, Barber BH, Restifo NP, Germain RN.
Predominant role for directly transfected dendritic cells in antigen presentation to

CD8+ T cells after gene gun immunization. J Exp Med 1998;188(6):1075-82.

Reimann KA, LiJT, Veazey R, Halloran M, Park IW, Karlsson GB, et al.
A chimeric simian/human immunodeficiency virus expressing a primary patient
human immunodeficiency virus type 1 isolate env causes an AIDS-like disease

after in vivo passage in rhesus monkeys. Journal of Virology 1996;70(10):6922-8.

Reimamn KA, Li JT, Voss G, Lekutis C, Tenner-Racz K, Racz P, et al. An
env gene derived from a primary human immunodeficiency virus type 1 isolate
confers high in vivo replicative capacity to a chimeric simian/human
immumnodeficiency virus in rhesus monkeys. Journal of Virology

1996;70(5):3198-206. ,

Richmond, J. F., Lu, S., Santoro, J. C., Weng, J., Hu, S. L., Montefiori, D.

10

20

30



—m —m ~—m =@ ™~ @ @ @ @ @ @ @ @ ™@ o™@ oM™@o&E s & /& /s /s /s /&, /e, /& /e /e /e /e /e /e e e e e e

(58) JP 2004-532603 A 2004.10.28

C., and Robinson, H. L. (1998). Studies of the neutralizing activity and avidity of
anti-human immunodeficiency virus type 1 Env antibody elicited by DNA

priming and protein boosting. J Virol 72(11), 9092-9 100.

Robinson, H.L. and Pertmer, TM. (2000). DNA vaccines: Basic studies
and applications. fr Advances in Virus Research. Academic Press, Vol. 53 (in

press).

Robinson, H.L, Montefiori, D.C., Johnson, R.P., Manson, K.H., Kalish,
M.L., Lifson, J.D., Rizvi, T.A., Lu, S., Hy, S.L., Mazzara, G.P., Panicali, D.L.,
Herndon, J.G., Glickman, R., Candido, M.A., Lydy, S.L., Wand, M.S., and
McClure, HM. (1999). Neutralizing antibody-independent containment of
immunodeficiency virus challenges by DNA priming and recombinant pox virus

booster immumizations. Nat. Med. 5:526.

Robinson, H. L., and Pertmer, T. M. (1998). Nucleic Acid Immunizations.
In "Current Protocols in Immunology” (R. Coico, Ed.), Vol. 1, pp. 2.14.1-2.14.19.

3 vols. John Wiley & Sons, Inc., New York.

Robinson, H. L., Ginsberg, H. S., Davis, H. L., Johuston, S. A., and Liu,
M. A. (1997). The Scientific Future of DNA for Immunization. American

Academy of Microbiology. May31-June2-1996.

Robinson, H. L., Hunt, L. A., and Webster, R. G. (1993). Protection

against a lethal influenza virus challenge by immunization with a haemagglutinin-

10

20

30



L T e T e T e T e T e T e T e R e T e T e T e T e T e O e T e TR e O e T e O e T e T e T e T e T e T e T e T e R e e T e T e R |

[

(59) JP 2004-532603 A 2004.10.28

expressing plasmid DNA. Vaccine 11(9), 957-60.

Rodriguez, F., Zhang, J., and Whitton, J. L. (1997). DNA immunization:
ubiquitination of a viral protein enhances cytotoxic T-lymphocyte induction and

antiviral protection but abrogates antibody induction. J Virol 71(11), 8497-503.

Ross, T. M., Y. Xu, R. A. Bright, and H. L. Robinson. C3d enhancement
of antibodies to Hemagglutinin accelerates protection against influenza virus

challenge. Nat. Immunol. 2000. 1:127-131.

Ross, T.M., Y. Xu, T. D. Green, D.C. Montefiori, and H.L. Robinson.
2001. Enhanced Avidity maturation of Antibody to Human Immunodeficiency
Virus envelope: DNA Vaccination with gp120-C3d Fusion Proteins. AIDS Res.

Human Retro. In press.

Sasaki, S., Hamajima, K., Fukushima, J., [hata, A, Ishii, N., Gorai, L,
Hirahara, F., Mohri, H., and Okuda, K. (1998b). Comparison of intranasal and
intramuscular immunization against human immunodeficiency virus type 1 with a

DNA-monophosphoryl lipid A adjuvant vaccine. Infect Immun 66(2), 823-6.

Schneider, J., Gilbert, S. C., Blanchard, T. J., Hanke, T., Robson, K. J.,
Hannan, C. M., Becker, M., Sinden, R_ Smith, G. L., and Hill, A. V. (1998).
Enhanced immunogenicity for CD8+ T cell induction and complete protective
efficacy of malaria DNA vaccination by boosting with modified vaccinia virus

Ankara. Nat Med 4(4), 397-402,

10

20

30



—m —m ~—m =@ ™~ @ @ @ @ @ @ @ @ ™@ o™@ oM™@o&E s & /& /s /s /s /&, /e, /& /e /e /e /e /e /e e e e e e

O

(60) JP 2004-532603 A 2004.10.28

Scholtissek S, Grosse F. A cloning cartridge of lambda t(o) terminator.

Nucleic Acids Res 1987; 15(7):3185.

Sizemore, D. R., Branstrom, A. A., and Sadoff, J. C. (1997). Attenuated
bacteria as a DNA delivery vehicle for DNA-mediated immunization. Vaccine

15(8), 804-7.

Sizemore, D. R., Branstrorn, A. A., and Sadoff, J. C. (1995). Attenuated
Shigella as a DNA delivery vehicle for DNA-mediated immunization. Science

270(5234), 299-302.

Staprauns, S., B. Corliss, J. Guthrie, M.B. Feinberg, in Viral Genome

Methods K. Adoiph, Ed. (CRC Press, Boca Raton, FL, 1996) pp. 167-184.

Subbarao S, Schochetman G. Genetic variability of HIV-1. Aids

1996;10(Suppl A):S13-23.
Sutcliffe, et al. 1978. Cold Spring Harbor Quant. Biol. 43:77-90

Tang, D. C., De Vit, M., and Johnston, S. A. (1992). Genetic
immunization is a simple method for eliciting an immune response. Nature

356(6365), 152-4.

Thomson, S. A., Sherritt, MQ. A., Medveczky, I, Elliott, S. L., Moss, D. J.,
Femando, G. J., Brown, L. E., and Suhrbier, A. (1998). Delivery of multiple CD8

cytotoxic T cell epitopes by DNA vaccination. J fmmunol 160(4),1717-23.

10

20

30

40



(61) JP 2004-532603 A 2004.10.28

Tobery, T. W., and Siliciano, R. F. (1997). Targeting of FHV- [ antigens
for rapid intracellular degradation enhances cytotoxic T lymphocyte (CTL)
recognition and the induction of de novo CTL responses in vivo after

immunization. J Exp Med 185(5), 909-20.

Torres CA, Yang K, Mustafa F, Robinson HL (2000). DNA
immunization: effect of secretion of DNA-expressed hemagglutinins on antibody

responses. Vaccine 18: 805-14

Torres CA, Iwasaki A, Barber BH, Robinson HL. Differential dependence
on target site tissue for gene gun and intramuscular DNA immunizations. J

Immunol 1997;158(10):4529-32.

Uchijima, M., Yoshida, A., Nagata, T., and Koide, Y. (1998).
Optimization of codon usage of plasmid DNA vaccine is required for the effective
MIIC class I-restricted T cell responses against an intracellular bacterium. J

Immunol 161(10), 5594-9.

Ulmer, I. B., Donnelly, J. I., Parker, S. E., Rhodes, G. H., Felgner, P. L.,
Dwarki, V. J., Gromkowski, S. H., Deck, R. R., De Witt, C. M., Friedman, A.,
and et al. (1993). Heterologous protection against influenza by injection of DNA

encoding a viral protein. Science 259(5102), 1745-9.

Wild, J., Gruner, B., Metzger, K., Kuhrober, A., Pudollek, H. P., Hauser,

10

20

30



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

O

Oooooooooooooogooooao

(62) JP 2004-532603 A 2004.10.28

H., Schirmbeck, R., and Reimann, J. (1998). Polyvalent vaccination against

hepatitis B surface and core antigen using a dicistronic expression plasmid.

Vaccine 16(4), 353-60.

Wolff, J. A., Malone, R_ W., Williams, P., Chong, W., Acsadi, G., Jani,
A., and Felgner, P. L. (1990). Direct gene transfer into mouse muscle in vivo.

Science 247(4949 Pt 1), 1465-8. 10

Wu, Y., and Kipps, T. J. (1997). Deoxyribonucleic acid vaccines encoding
antigens with rapid proteasomedependent degradation are highly efficient

inducers of cytolytic T lymphocytes. J fmmunol 159(12), 603743.

Xiang, Z., and Ertl, H. C. (1995). Manipulation of the immune response to
a plasmid-encoded viral antigen by coinoculation with plasmids expressing -

cytokines. Immunity 2(2), 129-35.

Yamamoto S, Folks TM, Heneine W. Highly sensitive qualitative and
quantitative detection of reverse transcriptase activity: optimization, validation,
and comparative analysis with other detection systems. J Virol Methods

1996;61(1-2):135-43. 30

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

O O0ooo
O Oooo
O Oooo
O Oooo

O

O

O

O

O

O

O

(]

O

O

O

O 0o oOoo
O Ooogoo
O Oooo

OoooocooooooooogoogoooOoao
O O oo

Ooooocooooooooogoogoao
Oooooooooooooogogoao
Oooooooooooooogogoao
Oo0DoDooo4gog4oooooogogoao
Oooooooooooooogoogoao
Ooooocooooooooogogogoao
Oooooooooooooogogoao
Oooooooooooooogogoao
Oo0ooooo4gogoooooogogoao
OO0 oDooogdgUoooDooogogogao
Ooooocooooooooogogogoao
Ooooocooooooooogogoao
Oooooooooooooogogoao
OooDoooooooooogogoao
OO0 oDooog0gUoooDooogogogao

O o0Oooo
O 0Oooo
O oOooo

Oooooooooooooogogoogogo
O oOood

Ooooooooooooogogogoooao
Ooooooooooooogogoooao
OO0 o0Dooo4dgUoooDooogogooao
Oooooooooooooogoogoooao
Ooooocooooooooogooooao
Ooooooooooooogoooao
Ooooooooooooogogoooao



(63) JP 2004-532603 A 2004.10.28

gobooboooboooobooboboobooooboobooobooboaado
ooooooboooobano

OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DooogQgogao
Ooo0oooooQgoao
Ooo0oooogoQgoao
Ooo0oooogQgoo
OooooogQgogsE
OoooogQgogao
Oooo0ooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoao
Oo0oooogQgoo
Oooooggogao
Oooo0ooogoo
Ooo0ooooogooQgoo
OoooooogogQgoo
Oo0oooogQgoo
Oo0oDoooggogxsE
OooOoo0ooooogogoo
Ooo0ooooogoQgoao
OoooooogoQgoo
OoooooogogQgoao
Oooooggoao
Oo0oooogoQgogao
OoooooogoQgoao
Ooo0oooogooQgoo
Oo0oooogogQgoao
OooooogQgoao
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

oooobooboobooboobooboobooboobobooboobooobobnn

OooooogoQgogoaoQg
Oooooogoggogaog

OoooooogogQgoooao
O

OO0 ooooooQgoooo
OO0 oooooogoQgoooo
OO0 oo oDooogoggQgoooao
Oo0ooooooogogoooao
oo oooooogogoooo
oo ooooooQgoooo
OO0 oo oooogogQgoooo
OO0 oo oDooggQgogoooao
Oo0ooooooogoooao
OO0 oooooogogoooao
OO0 ooooooQgoooo
OO0 oooooogoQgoooo
OO0 oooDooggQgoooao
OooooooooOooOoooOoao
Oooooooogogoooao
OoooooooQooooao
OoooooogogoQgoooao
Oooooooggoooao
OO0 oDoDooogogQgoooao
OoooooooogooooOoao
OoooooooQooooao
OoooooogoQogoooao
OoooooogQgoooao
OO0 ooooog4Qgoooao
OooooocooogooooOoao
Oooooooooooao
Ooooooogogogoooao
OO0 oooDooogoggQgogoooao
Ooo0oooooogoooao
oo ooooooQgoooo
oo oooooogoQgoooo
OO0 oooooogoggQgoooo
O

[ i R |

obooobobooobooDbDao
ugbooboobobooboobooboboboobooboboooboodnn

O

OOooooogd
Oooooogd
OoOoo0oooood
Oooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0ooooogod
Oooooooogdg
Ooooooogd
OOoooooogd
OOooooogd
OoOoo0oooood
Ooo0oooogod
Oooooooogdg
OOoooooog

OOoo0ooooaog

Oo0oooooogoooooao

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

oooobobooobooDbDao

ugboobooboooboobd
oooooobooooboooao

oboooboboooboonboao

Ooooooooo o ooooogogooo
Ooooooooo0ooooogogogoao
Oooooooooooooogogoao
OO0 oDooDooog4gogooDooodogogao
Ooooooooooooooogogogoao
Ooooooooo o ooooogogoo
Oooooooooooooogogogoao
Oooooooooooooogogoao
Oo0oooDooo4gogooDooogogoao
Oooooooooooooooogoogoao
Ooooooooooooooogogooao
Oooooooo o0 ooooogogogoo
Oooooooo4o0ooooogogoao
Oo0oooooo4oooooogogoao
Ooo0oooooooooooooogogooao
Ooooooooooooooogogogoao
Ooooooooo o ooooogogooo

O Oooo
O Oooo
O 0O oo
O 0Oooo

ooooooobooocooooooooobooocoooooooao
ooooooooocoooooooooboooooooooao

gbooboobogogbooboobouoboooobooboaadnb
gooooobooboou0od0og ocooooooboboooodo

OoOoooooo0ooooooo00 oo oooo oD oo oDoooo0ooDoDooogoooao
OoOoooooo0oooooo4o0 oo oooo oD UooonDoDoDoooDoooDoDooogoggoooao
OOooooo40oUoooooo4o00 oo oDooooo LoD UoooDoDoDoooUoDoooDoDooogoggoooao
Oo0o0oooodUoooooooddUooDooUU U UUoDoDoDoDUoUUUoUoDoDoog4goooao
OoOoooooooDooooooo0o oo ooooooooDoDooooooDoooogoooao

Oo0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo

10

20

30

40

50



e R ey [ s R s [y |

(64) JP 2004-532603 A 2004.10.28

ooooooooooooooooooobobooooooobobobOobooooooooao
000000000000 D0O00O0000D0O0OD0O0O0O00O0DOoODoDOoD” 00000000
0000000000000 O00O00000O0D0O00000O0” 0000000000
oooooooooooooooooobooob bOoboocooooobobobDbooOobooo

goooobooboogogbgooogoboooboobooboboogoboobobooboo
o

[}

gbooobobobooboobooobooobaoodanb gooaoogan goboooboaoood
oooooooooooooooooooobooooooooboDboOobooooooooao
ooy boobooobooboboobobooboobobooboboobobono
ugboobooouoboobobooboboobooooboobooboooboonao
000000000+ 0000000000000 0O00O0O0O0DO0OOOO0OOoDooon®
000000000000 0O0 O0O0D0O00000x00Y 0DO0000
goooooooooooooooooooobooooooooboobOobooooooy 0O
gooobooboogoboooboobooboboobobobouobooboboobobno
gooobooooboobooboobooboobobooobooboooboobooobnn
oooooooooooooooooooobooooooooboDboOobooooooooao
o0 boooboooboogoboobo0 oboobooboboobobo+xDbO0oO0bOOob00oOoOnn
ugboboobooouobooboboobobooboobooobooboboo+00b0O
goooooooooboooooooooboobooooooooobobobooooooooao
goooboboooobooboobooboobooboobooboobobooobooobnn
ooooooooooooooooooboobooooooooboobOobooooooooao
gooobooboogoboooboobooboboobobobouobooboboobobno
gboboobooooooadao
oooooooooooooooooooobooooooooboDboOobooooooooao
gooooboboooob bboooo0o obooboobobooboboobooboobooonb
gboogbooboobooboobooobaoaodab
goooooooooboooooooooboobooooooooobobobooooooooao
oo oooboob booobooobooobooboboobobooboobooooodnb
oooooooooao
gooobooboogoboooboobooboboobobobouobooboboobobno
gooobooooboobooboobooboobobooobooboooboobooobnn
oooooooooooooooooooobooooooooboDboOobooooooooao
goooobooboogobooobobooboboobobobogobooboboobobno
ugboobooouoboobobooboboobooooboobooboooboonao
goooooooooboooooooooboobooooooooobobobooooooooao
goooboboooobooboobooboobooboobooboobobooobooobnn
ooooooooooooooooooboobooooooooboobOobooooooooao
gooobooboogoboooboobooboboobobobouobooboboobobno
gboooboboboobooboooboooboobooboobooobad
oooooooooooooooooooobooooooooboDboOobooooooooao
goooobooboogobooobobooboboobobobogobooboboobobno
ugbooboobobouoboobobouobybbboobobobooboobobooboobao
goooooooooboooooooooboobooooooooobobobooooooooao
goooboboooobooboobooboobooboobooboobobooobooobnn
ooooooooooooooooooboobooooooooboobOobooooooooao
gooobooboogoboooboobooboboobobobouobooboboobobno
ugbooobooooboobooooobooboobooobppbOOob OO0 DOooao
oooooooooooooooooooobooooooooboDboOobooooooooao
goooooao
ugboobooouoboobobooboboobooooboobooboooboonao
goooooooooboooooooooboobooooooooobobobooooooooao



000D o000 oDoDOo0oo0o0Do0DOo0ooDoDoDo0ooDoDo<OooDooooDooooDooooogoogao

OOooooooooooooogoggogooQg
OOo0ooooooooooooggogoQg
OO0 o0DoDooo4gogogogooDoooggogg
OOo0oooooooooooooQgogoaQg
OooooooooooooogoQgogoaoQg
OooooooooooooogoggogooQg
OOoooooooooooooggogoQg
OO0 oDoooo4gogogooooooggogog

goooooooooooooooooboobooooooooboobooboooooooao
oooooooboobo oooboboboooooobboOoboboooooobobDbOoOoD
ooooooobooocooooooooooboooooooboobooboboooooooao
oooooooooboooOoQoooooooooogOogoooooooooogoo

O

Oooooooo0oooooogogooao
OO0 ooooooooooood
OO0 o0DoDooogooooood
Ooooooooooooood
Oooooooooooooodg

Ooooooogdg

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0gooo
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0ooOooao
O 0Ooo0oooao

OOoooooogdg
O 0Oo0oooao

O
O
O
O

Oooooooooooooood

Oo0ooooooooooodg
Ooooooooooooogdg
Oo0oooooogooooodg
OO0 ooooo4gogooooogodg
OOo0ooooooooooboood
OOoooooooooooodg
Ooooooooooooodg
Ooooooooooooodg
OO0 ooooogogooooogodg

O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo
O Oogoo
O Ooo0ooo
O Ooo0ooOoo
O Ooooo
O OooOooo
O O0OoOgoo

O

O

O

O

O

O

O

O

O

~
(o)
ol
o/

OoOooOoooood
Ooooooood
Oooooooodg

O

O

O

OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood

O

O

O

O

JP

u
O
a
O
g
a
O

O

u
O
g
O
g

O

2004-532603

O

0

gooad
ooogaod
gooad
oooao
ogooo
gooooboooboooboaod

oooooobOoooogao

O

O

O

O

u
O
g
O
g

O

2004.10.

gooad
ooagagd
gooad
oooao
gooo

O

O

O

O

28

U
O
g
O
g

gboooboobooboooboobog

O

uboboobooboboboobdoobooboobooboobooboodno

O0Oo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

O
O
O
O
O
O
O
O
O
O

O

O

aond
oo
oonf
uod

O

ooano
oogd
oono
uoano

O

O

gooobooobooboooboooboao

goboooboooboad

ood
ooooooooao

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

10

20

30



JP 2004-532603 A 2004.10.28

(66)

ugooad

good

\ g SN
u<unuuu._.uku<u.—u._u»a:uc<u<u<e._.<»baau«:._.<uuu<<~<u4e:4utukoau:«u«uuuf.u._.:._.aa<._.._.<u:<5u<<<ur:uunugu«(:auug«u»uuZ(«F((»ug.—ui»iu
08 >
o ubo<uuu<u<u._u<u«u<utuuauaukuﬁ((uuu»:tUuu.:.:uhu._f_u<<u<uoztu»uueh<u<<:u0b<:u<:(uvr_..—uﬁquu(o‘_uu:;ugu»u<uu<u:<:<uu<(r_.<.—,—u
- Ve -
INIVATLVLYISILVYOL YL VLY. 1¥503322¥v02! L¥o0vidavL) JURETRIR CIETRILIRELRESIREISE A1)
50 1J3VIVL99LY:! LYLI9E¥L430L 1¥1330909010009LLLLLOLOVAYIDDLYIDAYLLILIDOLLLY: LYL3L0VoYL WYYi90
RN ¢ nmo=
13¥3132 9930, 49¥¥100¥2084 19951 £D10L10LY 15590 LOYYYYOYOIDLO0V 10035 L0192YIIIYLILDVIDILLIVIIYYYIDY
o L] ¥ L 1395¥204YITIYIO0IWIVOYYOYLYDDL23YILLLLILIDIVIILYIINIVOYDILIFILYDYILODIVYILIVALLIONL
£ A
02349041 YIVIDIILVIINIIIVLLLOIDL L¥L1VODYIYLLLLO9VYYDLI300L LOVLLLIBD10II¥¥YYIYYYILIIIVLIOVIDLIVYLILDDSLED
w 1YYYIDIVDL YLVY102191Y¥VY00L11IYD00¥YILYYYYIO¥ID0LLLLOLLIDYITDLVYILOIVDLLYIIIINDD
el M
YOYILLYOY (13V¥20VA001YY1YDI6VLBYILYYLYIOLYEYLO1¥II0IIVYOLYIOYYYOLIII0LYYODLIVIDLYD
o9 T
L320¥YIDLLLVO0O0IYILIVOLLLDD20¥ LYIDLO00D0LVYIVIVLIOYIUOLLLLODIOLYILOOLYIIYLLYLAGILYI LOYLLVLOIVLILYIVIOYIOOLLIIY.IDLLLIVIDRIVALIIVILIVIVLY
e AN
19900vLy L1¥399L0¥LLbYIS10VYL LDY3Y1Y20Y 1YY 3L 1DVIBLYILDOIYYDL RODIYILLLYIDTLYYYLYILIIVIIIVALEYIDLOVYLIOONYDLY
50b -
¥I230LYLLYI9DL00090909L¥YYL0DIYDLY¥IL00YOLL¥1202100IDLOVYIIILYLYILYLDLO¥YILYIVLOVIDILLIYIIIDLIVYYLO0DYLLLV.IDYDZLODDIYYILIIVILLYIOLLLIND
et 1y
93LYLLD9IBLLYILYLOIOVYIVLYILIIVLLYLLOYIOLIVY 16999991 LLLY299LYYLLYLOLYYIDITDYYIIIIVLYLVLDIDILYLOVYILYYLONY
743
DOYLYYWIIDYYIOYLYIDILLOLYIDIVILYYLIYVILOOVDLL DI¥YIII0IDYDLIDO10I0I0300LYYYL9SIYLLDYYLYIYLLDIDIZL1OYDOLYLVIYIIIOYIYILLOYLIYILL
s AR
2090L¥YLLDYLLYILYLIVYLAVYILYOLIVY LYY LIYYLDLI¥YIVLIO0DDSLIVIYILO0¥IYLEYDIOVYLYLYYYIDLYIVLYLLYLOYLYLYOYLYOVYIDLVIDIYYLIDIIOYVLYIIVYLYLLOLID
£

SODOYLLYYOLYYLOYLYYLLYLLOY LOYOLLYALYDLLYIVELLOLY3000¥OLYANYIILOAYOLI00LLVAY.LLYIYLOLYLYYLYOLYLYIOIYLOLLOOYLVIDLIYII00LLVAI0DLLYINYIVDD
OG0 SNeURD PIERUSTS ‘KIUG SRl VIR0 WXeTH0) PBUEING 8k s

o {paay)d) sowzue g1 10 L SowAIUS

souenbag pUB Bl {P89C < 1) ON'TER VOIRIOA [aUig YOS

Wd £2:L 66681 "1Z J9qWedsg ‘Aupsen

(e861-19.1) vd Hog
(osLy1ug

(95L1) 11 44
(epL1) 14y
(1eL1) 1 veag,
(6TL1) 10wy,
(gzL1) 19U
(12L1-659L)—5 — ned)
(sp91) 1910

(sp91) 1Q dsg
(8891-169) V< m 4 < JAND___

(810T¥86)) -~ 4~k ¥ --501Y

(0£82-2802) it~ 2 b it

dq 968¢
Iyod

(068€-1£82) 13100

(0891) -~ 4 -~ v £ WD

=)
20 YOVLIILLLOVLILLLILYIR0TDAI1EY 00D, LLYYOOYLLLL AYLOVYYYY LOYIOLYOYIIDLLLLO¥IDLVOVYYDIIVELIOIVENYYS
onege
4334VE0VYYILVOVYYYIYL3I00YOYIL000VOLINIILLELLLLOVOLISVYLLOIDLYYYYIIVILYOLOLYYLYDL L1 1L 3DLYEYYDLOOYLILYODYYYYDLOIYLDLLLIDOLOVDIDIILLLY
" 1013¥994¥51 1399¥¥D: ¥031103¥210002¢ 1¥5Y3L9953001 141V
50 -
J0¥30¥3L0095001¥04L¥IYOLI0Y.10V IOV LYOVIILDLLIIILLLLEIOLI000.L LLDLOLLLIDLIIVAIONYIOLIVIDIDYYLOLYIIEI LY LIDYL I 0YIIIDIINVHVLYIILOLINLLIND
- 1300
. ¥¥I200YVL1000YHI.L800000990 191 DOLYYIDLL DOV OIILIYYVYOLYYYILUIY LD DL LLILIBTIDITVYIOVLILL LI¥YOYLILOY).
) 11203311¥¥599130¥329000998 Y0V IV LL2IYYI0I L1 2900¥I0LL LIV L1 DVOILYODOVYYOYYIDIIIOLLILYOVILYDI0I0LIILYOLLILYIYILYD) [OLI15.20LVILIILVIIY
vico] -
seee 41302¥40YLL0¥¥IYYOYLDYL 103V IOI¥IOLLILIIIDIIVILLODDLEOVIVITILYLLIDOILY.LOVILOEDIYIVYOVOY IV, 1891310¥15339339492 1239052191 9VE 38
YY2D0LYILYYOLLOLLILNIDLNYIDLIIDL 200Y1¥¥D030YLYILOVOI00LILIOLILOLL 3 132039
wiz UIIIVVLLILLLLLDL: ) LTI 10105219003¥30¥29000D L1301 L1IDOYEILALDILIBYIDL LD 1Y LOVYOIDOONY
VD113 311¥ILLO¥I0LLDL991990. 26301 L3999911
— 5090DDIVI0Y1ILILILIVLILI¥IOLLOILIILEY: VOLYLIOVL IV 190Y 100Y1Y292L15Y1099D01¥IDLEIMWLIY
¥33393113¥39823329100L ¥OVDLOIYYIOYODYIDOILILLLIVIVODAYDLYIOVILVIOL IDLYLOIOVYD, A
o6z Y20¥3I¥VII0YYYIVLIONIY.L00YDIOYIIVIOLYILI00Y L DOYYDIIDDLIL LI LIV LIVEDYLEVLILOEY SLLIDIIYHIIL 182
1501954139011 101¥0201¥931309490400¥L I¥DIILYIILLIODIIVIVYI¥IILYDLITLYOLYONITLIILLDLIOLYIL 190031 10¥IY 123921991¥39
10530YL530199LL9235¥VLV10YL00 LISV YYYLI092991 L1LIL00YLIIVL DIDLDLDIIYOYIIDILYLIVIONIYIVEIOLIDD
562 -
. 31L¥LYOLYIIYI0L1LIVII0900YYYYOVIILYYOLYODLOYIVIITIIIDVIIVIVIIILIL0029YAVILIDI0LYLIAINYDI
BOURNDES PUB QIS (VBT < |} Oif'CRA LOIRIBA 8L LV
Wq §7:L 8881 ‘12 J9qWe0sg Kupsen]
L 101¥.19020 1101 L0YIIVOLIILIILEVYLLLTLIOND
[21H]
ov; 1¥9230Y31 VinoavL v LDILIVYOVYOYILIV¥YIYOILE
— S > u ¥
s L3L¥238110Y8¥¥3591091 1LLLLYLY /19339¥09¥1033L034¥ L L0141, YIYOYVLOY
1¥2000130) 1911¥1210¥0)
vd HOg
¥1890VL90¥YLLIOUIVLLLIVLL 390201 LIVELDLINYODY YYOVY3¥DYLDI2L0D0YYILYSY 199
o8l

DLBOVIOVDLI)041Y¥I031VILIVYYOOVILVYYYIVYIIILLILIILALIVIIIL

¥991329V814991192919930304 2393944182 LDLILYIIINIDLLOVI ILLIITLILIANNLD

T v saveasTr1nasc1os3uvau

[ A
99Y1182909943391 LY v 25¥2YIY0I¥I0VOIVIYIVISYIYIIIILILILIOVLLOIVIIINLDYLITOV e
9Ll
15592421591 135129191949813 YOOLY3LYYaOLLI0L 3LLLIDIO80LY
Iy s rowd | e ud
Iew, 10dvg
04 I
el 1¥91911970019.1 14011591 Y¥30Y91Y319310YO¥I LYY 39¥20011) L¥321210¥DLILLYLOVDYY
9
99141904190 IEVIYYI IYIYIVOLIOVLY 1391 15319Y15¥20Y03 910V 1813519925L19930L: YL¥9101L
oy LYvEIvOLIYIL 1314219338949931 LYYDLILLOIV 1219381, 21390¥0309v241 ¥
Y191101 ITLYIVYDY YLLIYOVYS0L 130994 1Y0V083199YDIYVYYLIIELTLYLEODY. ¥ L9Y29¥
s Wi AR
12, Y1018 21020Y509Y 22V I0¥9II0IL0BYIIIY. 399Y. ¥9¥923)
osgl !
2 ¥¥I¥I0¥¥I00VL 1DVD 13¥3¥71331091193139¥99934090 295 £ Y3 199890¥00.. 3992 ¥300 1 6913395 ¥SIIL ¥I¥DDL LIDYEIID0IDYI9IILIL 1313989
AN
Y LTI 1303300 Y 0L LYY Y VYY9 10209301 200030¥99903 LOLLOLVAVIL VYA LLOLYYY LYY AVYYLS09YIOTIVIDLOLYYYIY VY
§1Z1

A¥2¥D930410130¥199031 04 VVID0¥IILIIIVOODLSIOVLYOVY VLIV 1L L LOYIDII304 52393310399 ¥Y IV VIVAVAVIYILIVYYAYLLLY LLVLLLYIIOLIBSOLYDYIYLLLVAEL

9uenbag PUB &S (¥6OF < 1) AW O UOIIOA [BUL] 17D
Wd §:4 688} '1Z J0qweoag Kepsany



JP 2004-532603 A 2004.10.28

(67)

{(120L-L80Y) — 5 —% ¥ —so1¥
(9e01-v18) vd MO
(608) 141G

(608) T 44t

(960) 11 45y

(962) m o4y,

(¥8L) 1 g,

{z8L) 1oy,

(z8L) 1047

OLL) 124N
(yilLghl) —#—ced

(€881-0601) <5 bttt

(869) 1210 ,
(L897}) — 4 —x a2 NNO

ugooad

12l
1192100301 LLLLIIYLYDDILIIDIIIIVILAVITYDIVLIVOYYYYVLODVIDILIVY

F
VOVYIYLDLOYY, YY9DI07I0VYIIDLYYY:
888

191191¥3¥213911113399198L 14130091290 LD0IYLLLLY:

TYYYODLY 1591391Y8L0LL1LLYDIL020YDLL

1300
oas LYLYYYDYLYJ2YOD0L 11339300 D9YYHILI00109.93921 9109101 1300YD30L 8901 LYIIDDYLIVOILELOISIILLLILIIILLIDIOYYIIOLYY
© ¥D12123V30934 1499931920315V .¥1, 1 91Y190L"

L130Y090¥9) it 99301 23711293¥33

=) =
99041401 9¥4¥30LIVI00LDLYODLYLILO¥ILLIDILILYIOLI0LAIT3L DIV VODLOCTI DL 19DV IONYIINIIELL

L¥L39900¥YILYLODLIILLOVILIIVYID

ki

000¥YYOYDLYLODYDLDIAYIVLIOYL¥IYOLIYYIOIVIVAIIVEIVYDIOYIDLIIDYI2IOYIYIVIL.IOILLID00TIIYVDLIONIILIDIDYIDIDOYYIVESIIV LOYLYIIYOYYILIYOILLDY

13100
J0DLYYIVIYIBYILLYLID0I¥ILEIYDIYRIIVILODLYYIYIDY LLYDOIVDYOIOYILLYLD1YEDIDELOILYIVAYSLIDL1YYDLDDLDDIILYYILYIOSILVIVILYOVYIYYIVOLYLLLODLY

oige

920VL121519915¥Y1¥I)DDL0YDIDLIDLIDOLI¥IIVLLOLIILYYLIDLILIOILIIVIYIYLIIBIIVIOYLOLILIVYDYYILLIVIIVIIIOVLLOVIOIZIVIOLOVLILLILLOLIVLYYYIIVL

=l
1310003190901 8YYBIIYOLLYIDLLI00Y Y ¥YYOVOLLOOLYOILILLOYLIDDDIYYYI¥YYIOYIORILIOLYIIDUL0OLILLLLLOLLLOIVYIIVIIVEYILNIDIOIVOVY VY YYOOYLIILIVYY

9ULEE
¢ YOYDDODYOY¥ITYOLLODDLIYVLIDIVYOIILLLLLILOVYIIYLIDYOYYILYDIIDOLLLEL1LODLODITYIOVLIDINIINVYYYYYIYYYILLI9L00L2ANYI0090DL0LLLLLLLIILYOVILLY

95UsBeG PUE OS5 (76UE < 1) Ga ey UOIIOA RULS VD3
WA £73 RRAL L7 Js0weoen 'Aeosen

(ev6e-v881) LaK

0%

ssLl

ol

a8kl

sl

312

801

1300
OVYL1993¥9015059I935: ¥Y¥90L ¥YY¥DLDOVIDOOLLLIL

DILLI030LL¥YILD1I9YIIDITIDODYIVIIVLIIIVYIIILLIFSEVIBLLLIVLILOYIDLYIIOVYYDVYIDUIDILLIDLYDYOLYIDDIBL03DILVOLLILYDYILYOLLILILDLIDUYIIAAUYD

w300 .
D111959V1VLLOYYIYYDYLITYL. L 3L¥113993L¥10V1 LoVl 1399031912¥5393¥399
O¥YYIITLYILYVOLIDLLILYIILYYIOLOI010IVYY ¥O3I¥D340100% L¥YOI00YL¥DLDYIII0LOLLOLD40 L L¥EIIOYII¥IYILYDO0IDIIVIYYIRIITNIVD:IDIT1INI
9399939902344 LL 360 LDYYOLEOY ¥1000001 19951 1923¥218Y¥03000
9330 131 LYJ210¥39113109L32942029000 301 IYSLOYILLNIN
¥ V1199 19433 ¥33110017010330¥DYYOLY O3V 93¥1¥3031 ¥3319339¥4L
L ¥3I9YIDVIVYIITILL 122. L50Y DL110¥AVIOL ¥I9L1¥39230; ¥ LO30¥¥I1YII00Y 2 BOYIDIILVY
20¥20¥. Y1090V, ¥al 099913L10195¥13¥09V10v. ¥G330YYI191L909¥000 LIVYDIIDYIIVL
991991891139324191¥9391VIILIDILIOIRIV, £932YDYYIVOILYTII0LYDLYOYDILOOLLILODI YE100II0¥EIDIVILIODILLOYIVYEIDDLIIOVOLLIFIILIOLY
b] 19929¥19221932 10325 V1V.LIVL90400YYYYINEI0311LL215DYLII0VLII9YILDLD9IDIDY: 33931¥1I¥99YIVIYOIOLL

990921539901934¥O¥DI¥IIVILODILYIIDI LY IIOVIIVYIVITLLYLYDLVIIVITLLLLYITYIDYYYVOVIILVYILVIILOYIYIIIDIOIYITINIVIIILILIDIVYLYILIILOLYLIDIVY

PR I

4
172139103111¥3004Y1220509L0390¥LL00I¥DI9¥400221491VLIDIILLOLLOVIOVOLLILLILOVYLLLDLNG
90BYL090TVILYLYYIOYILLLIOVYIIIIIDILLYIIIOVILOOIOVYOOYDIYIONYYLDIIVLYDISOIOVIDIDLVYIIDLIOIDLYOIDIVYOVLYOOOVYOVYILOILIVHOVYOVILLYYYIVDY

0024¥230949VLV1LIILOVYOVIIL

— S — d
¥ILILY9I919YHYYIDILI99L 1033030909791 LLLLIVIVIVOYEIIIVIIIIVLIIIIYDIVLILILBOLYLIDLILLIIIVYLIIDLIIIIILLOILDLIILIIDITYIIIIVIIIIIOVOVYLYIVYL
10¥DY1322¥YHLL YYYYY ¥121200940999.LY0009L 2D 1VISINITYL < ILLYIILLY

“UINDeg PUB 9IS (V62 < £} OdI'IBA LOJRIRA [EULd T

oY3¥231 4D09YL02VYALL2900VLLL LY. L: 1 ¥ 99: V39331

906

340L00Y15Y01310) 1¥390 Y994 LYYYIOVELVYYYLYYLIDL L1004 D1O¥IDL Y01 00¥YODLI20YELLI4 130DL02202ILDIIIIL 1L 1DLILYIIDYIIDLLIIVIILLIIIIDIINY

A4 AY 5371774033708 %KYaH L AN

YO00YLLY: 11 ¥OI0¥YYIDY DIVDIVDIY. 1922000VL109V100VI0VI109YYIOYLI0YIVOVYIOVDLIOVILYYYIOY
018 o
42934 1 13993111031 121DV. J9L39199L919199L01 ¥OYOYYDLYYIDLYSOLYILYYIDLII0LYDILYLILIYILOVYILIOVILIDIL
.;L J W f EL _-_L
T
18y
o
cuwuhuutﬁ.«r(u(uu»uuuduua~<u<uuuuk<uuuuuu«.«:auuku<<uoauauauoﬁ.:E,(uu<u<::uu<<<suu«utc(C.tou._.ouu<<<<u<<<oau0uﬁ.hs«ua._.u«ﬁ.suﬁuu
5.9
YiVL 1011 (((Udu(upwﬂuguUuquuu«fki.uu_.u><(<<UQ:Lu«uuuo((q»<<<<uo<uuuu.:puuuua«cuoh.((u.—ﬂu'\u‘:.‘auuu«uu
YOYILLOOVYYLIIINDLOYDLIVYYIINILYLIIYIDIIIVLLIOVLOLYILOIIYYYYIIDIVLIVIIYLODLYYIVIIDYLOYILYYLYIDLYOIY, Y2

)

1020¥Y22LLLYDIDDIYILIVDLLL0IDYLYDDLOOBIOLYYIIVIVLOVIOILLLLOIIDLYILOTLYSIYLLVLIDILYILOYA LYADIYLILYIVLIOVIOOLIIYLIILLIIVO0PIVELIOVOLYIVLD

T
LLDDIVAYLOVLYIYILLOYLOLVDLOD: LLYIDOLYYY, 15Y29) 3

JEELAA LL¥3DLOYLLIVIZLONY.

S0

Y29001VL1¥I00LI2DI3000L¥YYLI09IYDLYYILODYOLIYLIIIIDIDLOVYIIOLYLVOLYLDLDYYILYIYLIOVIDDLLI¥IOIDLIVYVLIIVLLIVLSVDILITDLYYILOIVOLIVIILLLIVY

‘ P
331¥4199394LYILYL009YYIYLYILOVLLYLIO¥IILIVYL09329000L20119900E315¥90YI0I0F0I0¥LLIVIIDLYYLLYLOLYYIDINOVYILIOVLIVLVIOIILYLOVYILVYLOND
24

DOYLYYIDDOYYLOYLYIIOLLDLYLIIVOLYVIYYILIDYOLLYIII00II0I¥II¥YIII0IT¥ILINOL 39900000 LVYYI99IVLIOVYLYIVLLDIDITLLOVIDUVIVIVIIIIVLYILLIVLIVILY

s NAD
uuoo?:._.ué:E::ﬁ:.._:,uz(:5:u<<=—u<<u<§3§.uﬁé.5.935a,a3:2:2522?—:5.::u:«: _.:Lo.uu

5€1

D99OYLLYYILYYLOYIVYLLYLLOYLIVOLIVLLYSLEYIYOLLDLYII0IIVILYLYYIIL0LYOLI08LIVAYLILYOVIOLYIYYIVILVIVAIIYLIOLL0OYIVIOLIVIOODLL¥IO0ILLVIVYIYD)

oooao

SpOD 01OURH WIPURS

auanbog puB oS (£587 < b} QdIWCBI LOIRIOA [9L1d 2vDd

1 wao) by inaean Haneant




JP 2004-532603 A 2004.10.28

(68)

(ce51-00.1) vd Hog
(ssL1)1M1g
(LD T
(1pL1) 1 Hung
(1€L1) 1 D14,
(6TL1) 1 Dy,
(ezLn) 194N
(12L1-8991) —r — ried)
(8v91) 111 Pzl
(8E91-169) V< 114 < FAND

(210Z-€86L) — 5 —

(6282-9502) T4 <2 & 2ttt

- (6888-0882) 1200
(069-1)—# —3 1.2 ANO
O
.
r b31e0
w62 YOVYIYLOLOVOIYYYYIDI0YDIVYYYIDIIVOOYYIIOL¥YYYI9III0L18I L0000, 1133v1¥D0L22000302340Y08Y DIV LIVIVYYYYLIOVIDILD
194102¥0¥2L00L1100099199)110990512011993Y111193 VIOV LYL: EIYI103120LYBLDLLLLIVEIL02DYS
13100
stec <<a5<u<aﬁauuu<<<uuuc<u<uu<u»«»«««u<._.<uu<uuuu.r_:_uuuuuhaaﬁuu‘_.uuﬁuukeuau_.u__.uu.—otuuguuu_.uuuP.:.:uuuu(:uupukuueuuthukuuu.Cuuuciqu
k»u(ﬂpuauguuuu.C.—uuuuku._.uﬁuﬁfr_.u:fgpg ¥ L129VEID¥Y. A¥YD92, Y189JJLY, ¥99205YY 23311300¥
" 13100
iz uuuuC.GGS:uu_.u«uuuhu:uc:._.uwu<u:uuukg<g.—ua 200100¥YDILDEN) 1019 L0I¥IDNYIIIIII0LL LY10009L¥YILYLIDLDLLOVOLIIYY
uuuuu}(u«a:kuu<o»auu(uﬁua(a«oépuiuou<u<huu<uu<<uuc«uu._.zaf-_unu«u<u<uuZu:uuauuuu:u»uuuuuhouuoﬁ_uuuu«(y«uuuu«._:_.aﬁéu«u«(u~u<uet
39051VYIYIYD! e
- .
1092 1 &) S.:Suuu(uhauu<uu<uuu58E«(u(uu(._.:uu(c<uuu<ou:kuZoauaehcu:u«a(ctu:o: 2100920 ¥VILYIODILYIVILYIVYOYYIYOLYLLLDD

aauuuZLokaZohu((:uuuu»u«uuu»uaGuuzau.ﬁ583((8u»ukuuuzu«.;ufuuauu:u:uwupu((c((uk LLOVLO2DDYLILIVAILIILLDLIYLYYNDD

1310
h(kuhuuuu_.u,—uu._.s(uum(S.:uu:uuu:,«<<u<uE.ug.(uu.ruCu(souuuu(((u?(uu<uuwu»uu:nuuukuu:k.—htstu:«uu«uu<u<t.<uuucu‘u<<<<<<<uu:uwu<

JEHT e

YLYOYIOIO¥IYISYILLIODLIVYLIIVYSIILLLL u»u«<uu(huG«u««uQcauuuCHuCGaﬁuuuﬁ_oﬁ,uuuu<uu<<<<<<<u<<<uutu2uuG::uucuuhuk—:L.tuu:céh

13100
<o<<o<kuu.—tu:ut:uhauuuuhug«uuu_.u;kuu((uu((«(uhu(ua_.:(cac«t.:uuS<ha<uﬁ.k<._.u<<<<<uu<»u:u<uu:u:uu~:Pugu:u(((uuu(uzuau<c<<

ku:u:ug«qup«u((«(u«huuuuu«u(u»uuw<E.u<uutuu._:_LL.u<Suu«<Cuuu.ﬁ««««uzw:opu:(:ukttuuﬁu((scu:uzuug((czu:uhtuau_.uéuwu»u:

632

13000
YODDLODLOYII0I09¥ LOYYLDLIVOILYILD9I LY LILODYIVYOSOVYYYIDIYY DIDIVYYIVDY VOYIDLYIILLOSVOLDDDILLVIVLIOODDYLVOILYIVILO99000LLL 1YL IDYIVIIVYD

»8u(usukuuuauu:ut(:u»uu<._.u<uuuu5.<u<uu._.uhhuuu:.:.uuutucuu»:u»utpuu»uu:uu:uu_.u«uuuu«ﬁu.?uuuu:._.g:uka<uuuuuu<<<:<u3u»uotu

niz

eauenbeg pus Bli§ (2402 < 1} Gdi'de UORIA [8U3 VBT

LR R AR vty

0kt

S0IE

o8z

$E8T

00LT

2932

[

<

822

oooao

13ieg
9YVOYLIILLLSYA3LL119L¥I90TOLILOYI0IL IVILIIVYITYVYYILOVIDLLVYDDOY. LL19TIIVIOVOYLLYL JYYYYVORY1ILL0¥IDLVIVIIILLLLIVITLYOYYYIOOVILIIDIVIFYY

91191¥9DYYYILYOYYYYEY 153000V IVILOIOVILIVIILIOIL LLLOVDLO0VYL LD LVYYYIIVILYILOLYYLIYILILLITIVEYYSLOOVLIOLVOOYYYYDIIDY LOLLLIDNLIVOTIOIILL

13100
09912018YII0000YLIVYLDLIVIILVILIDDILYIIL99YOVYDODYYYYIDIYYIIOIVYVIVOYYYIOVISLYED 1 190VILDIBILIVIVLIAIOVLYDILVOYILODIIIOLLLLYLOOYIVIWYID

932Y29Y3199930)1¥0LLYIVOLIDYLOYIIOOVIVIVIILOLIID9LLL 199D LIDSDLLLILZ1L1D9LIIVIIDVYIOLIVIIODYYLDLVIIVILYLITVLIOLOVIIONIIVYYYIVIOLDIIDLLI0

12100
SYYII0DYYL1532V031309909303404 801 YYD L 1905YYIIIDL0IVYYELYYYIL00¥ 10801 L131ADDIDIDVVIOVLII0Y.L80000¥D00DY1I¥YOY 310V LOVYIVIVIVIIYIIVOOYLID

31195321 X¥¥I091I0VI33 92090V IYIV L LAIVYDIILIIBITYIDL L1IVL L1 DY 1YIIOVVYIVYIDIIDD1LITLYOVILYIIDIZLIVIILYDLLILVIYILYILIOLIISLIONILIILYDY

\
13
1LA999V LY LLOYYOVYOVLO9Y L IRIYIIIVADLL21939930D31 1 595LDHY VDI LY 1L 20901V LIVILO90IVIVYIVIVIVYIIR9ILOILI1VLI0202220191123080L81I¥DIITVE09D

YYVO2DLYILYYIL10LL0LVI0LYYO9L009100YVOva8I29900YYIDIYIZLILII0VIVYEIIDYIVILIVIIIDLOLL0LILOLLYDIISYIIVOVILYIDLINIVIVYEOIIBVIVALIBINLILII

9933994131111 £DL2¥¥IYII0YIIL9L0990.4930 19¥Y L9YYILOIVYIVIOVDOIYIDIVIILY LIDIDTIID8IINIOVINIVIVLLIILLEIOIVIILOLIIIIOYITLLILIVILOVYOISODY

9399992VVYBYYVYYYIVI LLDLDIDLSOVIVINIIYITDIVILLYILLIOVIOL 1D 9013351200072V .I¥IIVIIIVIIOT19IL0IDIDIYYIIVYIIIDLIDYIVIOVIILIIVYIVOLIYILLIFIIIL

¥999VI1990L504v.1199920¥VLDI09980IVOIYLILIILILIVIILIVIILIDILIILO20DVIVYYRLYLIIVIIVLIOII10Y.I90YY190993990103VIVIDILIDVIIINIIYIILIIIIVLLD

huuu»u«buﬁ(uu(ﬁ««gguCo(uw_.uuuuuu:u:u;u«u«uw(u<w_.wo<<uc<um«uauuZE,5424&«028&325::@uuauuu«usfbuuq<uh<uuuou<k_uu<..._uuu_.<<v

BY20VIIVYII0YYYOYLIIIVLIOVIIIYIIVILYILIDIVLIIOYYIIIBILTLLIYLIOVISYIOVLOVLI1DOYIDYYIVOIVLIVIIDITL090DIVIIINVYILBLLIDIDVORIUIVYIOILYIIVLD

2199199112921 1191 V9291V I1392L 30 LTVEIYIIILYIILLOUIIIVOVYIVAILYILIILVI.YIVIILIILI0LIDI¥DLIIIDIVIINIIILIDIILLOWIVYEIDLIDIVILIIIIDLINLYD

0999Y19920YDIV 2U0DL 3L BYIIOVIDIIIVLIIILHILL1DIIDYYLVLIIVIDDI0OVYYYLD0IIEIL LIAOLIDDVLLOVLIODYILOLDIIIDTILIDDLILDIIVVIIDILYLIVODYIVLYOIOLLY

5993193292L331¥v53¥9I¥I1999LYIDI LYIDOVIOVYIZOIL LV LVILYIIVIILLLIvIIBO0TYYYYIVIILYYILVEILIVIVIIHOIDDVIIIYIVIIDLTLINIIVLYILIILIIVLIOIVYD

>

830¥3I99L9VL YL L02LIVYOYIILLIDIDOITVYLDI0ILYIIVILIIILIVLIILLIVIDALY. 319139991 1992¥9209¥129991 LILY139DILLDLLIVIDYOLIILLILIVYLLIDLOS

09ig
35YLB9OYIIVIYYIOVILLIII5YYIIDII0I L L¥II00VILIOIOYYIOYSIVIOYYY IOV LYII0009Y I00DLY¥II01I0IBLYDINOVYIY VDY YOYYOLISILIVVAVYIVILIYYYIVE)
— e m— dHoa
S131¥9IILLOVENYSBLI0DLED099905 800011 L L1 1VLYLY DVOIDIYIIDI¥IIIIIVOIVLIIILIIIVLLALIL1DIOVYIIILINITILLLILILIDLRID: 3333IVFIVYLVIVY L
s202 4
IYBYLI9I¥YOLIL b 1¥1v¥.111399919979,va000LI2L) LYY IVOYYDOILL! ISVIVEY! DEDIILLYLILLY:

g

VOVIILY240YOYIVYLIO00YVLIIVYLLLIILIVLLLLYLLYOYYIOYIYO100E YD I0TIYIILLITVIIOL IV YO YYROIVIDDS0DYIADDIVYYIVYIVIVLRIILIIVYILVOVYIEIVIVIIILY

0881
40150V19Y01919. I¥IDILVI 0L LY YYOSYDIYYYYAYYLIIL1 100191 I¥30D1VIBI9¥YE9L220¥DL L 201 12001030030132290L L L0LL9LILVIIVIIDLLIVIOLLIIOLOLIRBYS

&

o -
e arviso--148518034 2K | okl AN m—
I3¥0Y £3413¥L430¥L00¥1BY1LDOYYOILLSOYIODLOVILIIVOYYYYOYIIDY.

809Y.1990¥I9Y1904 ¥15¥DII000991 19 3¥D3¥9D

95L}
9394¥¥292L30LV0VYL 07339¥L2892.11 132119 10¥20¥09L1919013919915191 3811 EYYBIVYIDLYIOLYILYYIDLLIOVYIDIDIIVILIVIILILILIOLBYSLY

_:L ESL fouwg | i EL it EL

Teun

v
9IVYYDOVYIYILILOLLYILILOIIVIILYLAVAD I DLISITIIEIDIIIROIYIIVYIIYOLYILITLOVOYILYIVILOY L1¥¥¥2Y008:

0281 e
93041031101 TYOYIVYLOVIYI¥DLI0Y LYY LYIVOVIIVIDRIOIDIBIIOLIOLLEI LSV IYIRYILILIVLIOLY L5199L85I9LIIIILINY, 3AOVOVYLYILI: L

1¥001249¥212L1Y10VEVY

1VIVYOVYI1OVDOLI00L90VA3L1 3103403093199 L4YVIL1123v1218231 IVEIE010I0YAIJIVYLIILITIVIILIVLL LI IVOVIVIVIVIIILYIIODIVIDIIILL01SINNIVIVIIONL

At
7191191 1973LIBYI00Y)51VEYYIVYOYID0I0YIOIVYLLIVOYVIZLVOVIDIVYOLI00IVIDILI00DLLY DYOIDLTGVALYYYYD L0191 ¥ LDDIVID0IODL23TIDVYIYINIINABLOVIIY

v AR
9019948593Y L L3L901919021 ¥WIL 319939433V 1OLLYSOYDIYYIIYII LIIIGYISVIIVLINIIOT 1997909V LOBAVIIVIII LIBOVLI LOOYYEI1I0DII0 2LV SHOYIVVAVEIID

ogel
9320V2D1 Y222 L1 29¥S: 14219333

FI¥IIVIZITLYVIVIIVIVIIOY LLIVIVIIDVODLBYIVYLII1I9LLI2LIOYISIILIVIIIILYILITIEIOVIOLY:

v A
V1510290YYIV9LYD000Y Y L9920 I DOVIVLIIIVISIIVIDLLANYAVYYVYIIDIDIIVIIFO90YINIIOLLEL I OLY LYLDLEYYLILOL VYV LYV IVY 980D IIYLIILOLYYY VLYY

Sizs
- 1¥2¥25)9119293¥ L0993 LI YYAI9I¥IILL¥I90L970¥ LY IVVYL LV 1LLLL1E¥2023021993932 4900809V INYIVLY IVIVILLVYYIN LLLVLLVLLAVI0T 90391 YDOYYLLLLLVIOL



JP 2004-532603 A 2004.10.28

(69)

¥ (19 o B 9 v k1 a
0 ﬁQ
oz L oz
[ op
09 om 0o &
&
08 M os ©
S &
oot B 00T §
yeynd -0~ {021 w/evod -0-| ozt
TH/EochMId u"u TH/E0EIMIS -0~
VNG 6101 - oL g ¥ha 61 1'0 —soxBelopt Y

FOY BT  KE
QY 2 URTEA £ £ 6D R

ugooad

r 134
YIYYIYLO1DYEIVYYYOIIaYBIYYYY0IIVIaYYII8 LYVYYI893I8I8LL I3 L9994 LI 1IIVLVITILIINIINITILAVIIVDIY LIVIVYWYYLIDVIOILIY

£68E

191191¥3¥0L0021 11930919011 1133591 204 1959V 111 1093DIDIVYIOVIOTIVYYYVOILYLI09YDDIDDIVIOVIIDILITLYOLOLLLLIYILOISYSL

130
¥9LIVIVDLD9IYYYIIIDYIVIEYILY LYYYEYLYIIVODIDLL100902198¥¥D2LID1091 9IT01012018L1009¥DITLDIIIILLYIIIYLYIILELIIDITLLLILIIVLI0D9YYIIILS

08LE
49¥929199vI29041 295921900018V ¥ L LLLY199L12907YVII0T0YIILLIDYIINYIOVIDITYIVOIVIYYIII1BITYIIDITVYLIDIILVLIDYIYIDITVYYIVRIOVYIIIILLIDIVI

13
93892LL113¥L¥DILIVI2 L9 VOLYL2LIVEL LIDDLOLYIDLOLLI9ILI0VYOI1999ILDLILIIVIOVYIIIIIIDLLIVIIIIVVIIDILIIDITLLVLIIIOILYYILVLIALILISYOLIIVYD

0929YYYIVILYLIOYO1909YIY 1 JIVLYIVOLIVYRIIVOVLIIOVIOVYIOVISLLIZYIIIIVIVIYIDIDI 1L DEDDTDIFYDI 109 LHOIDYIIIDOVY LYDIIIVLIDYIVEOVIVYILIYEOLLD

13100
3091 YVBYIYINYILIYLIIIDYI1DIIVAIVDIVILIDLYYOVIDYL LYDIVIYIIDVODL Y EDIVODID9L0DLVIVIYDLL ILLOVYILED1 0930 1YYILYIDIILYIVIIVOVVOYVIYOLYLLLDIL

o168
9923Y1121949900¥Y 1YDIDILIYID0L 19L390LDYIIVLLOLDILYVYLIDIIL09 LIV LYIVLIIDIIVIDVLOLILIVYIVYILLIVIIVIINOVLLOVLSDDIVIILIVLIILLILIILOVLYYVIOY

1300
. VI157531910215YYI30VaL1VIILLIDIVVYYYDYIL 1951 YODLILLOVIIIDIIVYYIVYYIIVIIIILO0LYIIILIOLLLLL1IDLLIODVYEIVIIYEY.LL YIOOIVIVYYYYVYIOVLILOVY

SLEE

LY¥9Y2930VIYISYILLIT0LIVY 150YYSIIL L1113 1I¥YIIVLISYOVYILYDDIS01 1101119319839 LI9IIVIOVYVYYYYIVYYIOLLIDLODLILVYLIIOOTLILLILLLITIYOVILL

10dP dINVAY &R EQH mESvaY

08

o

-001

081

jw / pgd Bu

MDY

-00¢

0se

oooogao

(q1°9) sk SSI
J

(94L'9) @i TSI
q

hce 313

] LT -

Wl s

il OTHE T-AIH
O A7




JP 2004-532603 A 2004.10.28

goodaao

(70)

goodgano

gsr/tyod  ssprivod  vsp/ivead  gse/ivad zseiyod  Lspyivod

0
ssr/eyod ssr/iynd zsrievnd zsryod
o5 Yy EOEER 0
A\ 7
001 R
SRS e u r.O m
Q
06t o
T o R
- ﬁocm ~ 001
3
08¢
. O r0G1
-00¢ |
|
Lpse | ooz
O
10dpP dIAVAY waEdll  mFEYav sspeyod  ssry1yod esrrevod zsr/ynd
: 0 _ 0
02
Q
L «Q
oy .w
09 T
w O
— 008
L0 8 |
. o O
|
-001) | -00Y
O

[w /7 o2LdB Bu

jw / ped Bu



(71) JP 2004-532603 A 2004.10.28

SIVmac239

B wviapa

2) pGA2/IS2 3) pGAN/ISS TGV X 417203 THRILO VRS
¢ LRy T Uy T

A) YL ALK T — L 20T hiHIV Ig B) Hip24 C)hiigp120 D) HiRT

oy

5.
pGA1/Gag-Pol

SHIV 89.6
pGA2/89.6

ooooao oooogao

6 |

PGA2/JS2

pGA1/Gag-Pol

\
N
§ \\\\\§\§\\\

pGA2/89.6

‘

N N \\\T\\

Hyrhd 682 10+

1
; - :
o -4 H
w < i

4590
400~
300
250

© ~

B
£zyBdd g By




JP 2004-532603 A 2004.10.28

(72)

goodaao

goodgano

4b 38611 ¢85 NY¥LD3IGEEIIYYNDDOITIYITAIY 44
- - B30 z

1

4§D 144 ¥ Le3dEEBDTIND YD RAEEATNDTINYOYILIAXHDHDYIAD

yav 1
TH3AYE I RTROTT R DAY KT HDLNXY YD ARNY

o0z

3
SLLLYYYYDY1DII919Y13131¥ILYDLLOI¥O00)L30LIDLYLYIIIVDINYYOL 011V ITYILYLLYVYYYBOVIL YOYSYDVYY. LYODYLVO11¥YL190¥DYDY)

$ 0 A4y

- DY § 1% AT

030k

YYOYYIOYIYY LI LYY YYODY LY LYYOY YL LY LOYLYI2Y 01001 10¥ VY IOV LNY IV 0¥ I0YLOYLTY LY IOVLOVLIVYIOYLLYLYYYIVLLLIDOVYILYYLOLY¥YLOYLOVYLOVOSYYYILYIDIILLIDN

T¥ AL XTTO03QF 005 ¥ Y YR

Lb's 0D d ¢ ¥ ¥ Y0¥ Y XX EDABE L DTY XLl 43 ADIHSIIANDAINLIIYLXELEDSE

0091
E T Cliiioooy o
B
A K E D N X ¥ 4 Y EDIHNYY LKL IXND S NIS N ANN ¥ ONEIND YO N K LY LNLADCE N
0§81 .
2C020¥ LYY ILLO0VIYYLLOILY DY Y Y DY Y DYV DTV LLLLYYODDY I DY DDLYDLVYLYIDVLITVIVLYYYIVYLOYYIZ IV
e
u<J>x<xxc&uu>uou<;x:umq»((mu4<u.‘»»xuasz<zu>._4~m»:
00%1
YYDLIDULLL BLYYYIYYD LAVZOVYYYLLILYLIOYOYYLDL, Ald 3 2%
03
N X a3 8 5 Y03 V¥ ¥ 3 4L XA 4 ¥ 044 0¥ 443 %930 ¥ 1 011§ 1 &6 4 WY AL NNTETI
0901
L JL12930¥DYLILYLIVIVDYLLLLI0YYOYYYYIIYIO¥YIVEY) 13l 1¥2901334
1¢x»~m=>x_ma_7,z—:xu_cunJ»m>~u<_unuxmu<:eum<t‘u<x>A
006
STLYDYYYYLIYILLYYYDYODY.L! L3I¥IIIVYLVYYOVDLYOILYDIY LYY IYYEIY I LLODIVLDYLIVLIYYOOY DY VIVDLDY 3
>r.oxu<<muz_.—mx._xa:<<n:uu>wzg:»:4un1»<amng<nu=;_>w
5L
YYYLLOLYY ¥Yal AATENS VL1 IYDYYIV003: 1¥11¥35valLL 1o
P
mu<xuu>>x>x<z._»=Ln—<o=>ruua~xc>v~>1en>unnxokc<<(o
008
J9¥ILL, AL 5
YA NS X N2 3330 X0 TY I NL e 3803 AT LY AL N ATS Y3 IS L0S
oSk - =
LIVYYYIVY YOYOYLLL, SYDYYYYIVOYOYLYDOVY: 40LAYLII03YY IOV LIOYIVLYYIYLY LY 1 YOV 1OVYOYYOYDIYIOYINIYILLID00)
o
c.,au.,_oxummn»m;Aumz><u<u4uxn<x>Hxx._x>xxxnom¢._x_xm
008
LYYYIYDYIDLI00¥VOYIINIYYYOYLLDLIDNOLIDLYYILOYIBIL. YY. IYYYYLLYYYLY Y1LODILLYY VYYD
¥ 0730805 1485 Y ¥V
osl
NEOLYOYLLYYOYEO000I0Y YL LY IV ILOT0VIYII0200DLYOYOYOVIDYYOY . I0DYAIIDVIIVILL LI¥WYYYIII IV 1EED LD 139834 3¥80YITLVE
PO OIPUR FIVPURE SDLRIGNG B0 b
Dot o) socutzus ogy by -
gy U S
o 0 o 0 0 o
LyRY  6TFET  0TFLL LOTFOSL  OUIFPB  66F9L ur'e ‘31 057
SVFLS  YTFCE  STRT €01F607  LLFIOL €11F601 p1°81 0gT
rETL €T 9 TRRY CFIRT  YYFES  L6FE0T wrdugiy
YTEEE  OTFES  TIFSD LEVFGOC  9LTHET  0£1FSsT prwgr
aug Fen Aug ey
¢+ 10dSITE 104dSI
AT Ay [ AN IVVANE - -
e Y RV ST LT DL SLPT CLZLITOL 6 8 L 9 SV £ T X L 9 s v £ TT
¥ ¥ WY T ] R 4
4 x L N + =
H H * %3 g 1 b
Il L L) [} L] v ~
M . = 1
- . d x 09 X 3
v n o iy o
. - + i
Bt =y 08 o =
. (4 ! = $
w3 gsz e — —_— 001 S
P13 gszy . ' —_—
‘uri Sw g7 e n . T .
PNz x ovT

N

!

B

K4
A

A
o
o
&

<

ool
g i YOYYY: YLIDLILYIOIY LLDIOYYYYIVYIVILLILOLLLOYYIRQLLYILLLIDLILEYY YYYLOLLY LOOLLYYDOYIDLLILOVYVYLIDOYILL
: ——iod—
"H 3 o0y
RN .
vase
BYIILYIDYYIDLIDTITYOV. 49299Y1Y! LYYDYILiL2¥224YLL LILLYYIYLLY. .
. o
01 907 2T % E 1L DY S ATNDOADINDII LD NHY dAAYTAAXNIAXTTOI DN
odee
YAYOYIYYSOLYOVLLLLIVLIOVAYYYYOOYILYYIDL D010V ILOVLIYYYAYOYLOVVOYYILYYYIOYIOLLYYDOVYYIYIYIQYIIVLDDDLYICDLDLVLILOUY VY YOOV YYYYY LYY LIOYIOVIVIYYLYYYILVYDL
y .
3636 %040 Y0 1 1 91Y A0S 0L AT KHAIIE S DTV 1AL YO To0 4 XDNL LKL
o3t
ADYOYILYYOLOVYYY YDV VY IYIOYYI LY ILYYOSYLLIYIOLYAYYOV ILIYOVIVYLOY LY VYV Lavv YL LYOOVILLYO9Y IO LY IILVLILLYYODYYIY LLOVILIYYYYOYILYYYIVYIVIVY.IIVYLII]
g
>xczuxZ»)»Q(quka¢z<<cn>>m»w(u>~tmxm4,a>)._x>:_t&hz
coee ol J¥YYLOYLLL YOYLLYYYL YLI9Y30500L 1 YIYYYDY, | LOYIOVID0LVLLYYVDLOYLLLIDIIIIIVAY
od
43 A3 <41 4L YO0 KA I LANMLIALIADTIITA SN L XD A AT S I L LI ANDAY I LT
1
og a1l 23L4¥0! i FIYYYDODLYIYYYIUVYYYIVLYIIIVLIVYYLLLYYY. LYY LAV LY QY YOYIYIIVYLYYYYY YL
ol
x>=2hz<uxtx(>xo»x._ZKKme>—uyhXocuuﬂuﬂnu<_J=an0>>
0008
O¥YYYLILYILYY 291V1) LIIVYVYYLLIVIODVOYYILYLL, Y.
o
uZ».LWk.——NKZW(._u._W(uu»Jm_>m»4(¥kﬂ¢.—.—xu'_cx>X—u&)—ﬂh
osez
AYORLYIYLYIIYYOYYY YYYI¥3001W) YV LOYI VLYY LDY! YY191¥LIYYIDYYLIOVYYLLYODDYIIOVLLIYOVILY
o
—zaxu>4xu_DZ).FXQGXNL._>_mc)>3qu=Jm>urIJuLEWchxxn
ooiz
DIIFLYYOL LY¥Y! vy’ A2040v1¥l YOYLOY IV DO LYYYLYDLIILYIILOYYOLY LD 1¥ERLLID0LIVIDLIOY¥AYYYEVILYIVYYNY YOV
‘
thﬁ)ﬂ;JXﬁ:JM“—M»KlOu—udnnu»,».'nz:»c»_>_nuXGMXLLw._
055% .
I¥IYIIVLL Yy LYYYOYL1I¥DLIAYIOYLOLY 0L L) ¥DLIYIYLYY! L11339Y0V)
xr:nwOm_<tnuxxu¢AJ>z>U>x_u;»uzz~ns_hu<~»xxu=un._&>
L2127
YYYYY3YDLIYI0YLOYYYDILLYIN) i} YOY1O¥WILYLYDYL, 2IYLYIIVL, Laoaest
) .
u»(au>u.‘>—>mxuxx4w<mgn_a._u>uxmnckgngmxmu>4xz>x.—n
03%T
Liivl YLO¥IL ¥l Y O3 LYYDOYLLYYIL LOYYDOBIILLOVOYY DL IYYOVOVYIYY L OYYDYDYILLLYOVLOY L LYY YYOYOLY VLIV 1Y
o
xux*<h>m,—z>mzwmu~xu—xQNKMIWhu~w>4<x~ymw—._m)nx>xku
001z
Y¥YLYIJ0LL ¥ AYYYeydLL TORYYROY LYYYOYIVIDLLLYYYDYLDYL, vYY v IYOLLY. YIYYYLLOYYYYID20!
ol
xumx4x>m>nwv&m_Luz._»uu,ayq.‘zzg_~2>a,—ne>4>uu_<xxuu
os8l
1 OYOYDLLVIDIIOVILYILLLILLYYYLLLIYIOLIODLL YOV LOVEL L Y.
g
m_A—an»ax».x‘.uucuuu_:xmx)xc&dwtmu4>hnn<o»=44(ux._=u
0a8l
YLOYYYILVIILL00YD0L LYYD0DO0Y LYDLYVYYYIIYY A AY12120¥YPIYYYLOYYIODS
"
_M—P>JLKE)JV—amkzum>»uuxn(u<mmAnx,,=Knx>u._m¥K—mnx(
A s
N_wm&nZukananPJL).‘myn—1uexugkkw—u>umxunuumm<vht
0584
v N Wit e

TeveA T a5y



JP 2004-532603 A 2004.10.28

(73)

e Yy
L0 S YYOKLE DY Y S 1407 4K YD 1 L9 AY YA 3 ¥0 A4 EXAY ALY ADTEILARA

0045 ;
DIVYLYYIL 13Y20¥ 131109044301 101YLIGYDIY IVIT¥YIITLDY] vy J9¥YIIVY Y1 0YDOVLLVITVYDLLYYYYYLID
AP VG
x»x>Jmnxxzn.<zaeuo&<u_umumnznuuaz»‘__.da_wz,nmux_usx_
0355
WYYLVLYYYLYLYLLYVOLOYYOYIDLLYYOVISEYDLY A YOYSOYDDIDILIIYOVILLIIYEYDITLUODLOVIDYIYYLOYYDILODIYDYIVIYYLLYAYYLODDOYIYLLIYIVYYD. v
vav - -
n(»:(xu»,uax:x__nx_:um,»~._OZuw.—UZna._Jz:auzkzx—nsz
2%
YIDYYYYOIYLOY LYLYYYLYLLYYYYYYYLYYEYLDL¥I30L0YIY DLV 0YOVOLYYYODYYDLIVIBRA¥YDDLYYOYOVYLLLYYDBLLOVIODLYYLLLIYYOSLIOVIOVAYYILIDLD
e yay.
.—nZu>uumuuuzunx:>Mumoucmwuzu>N..—xz.zuuuux._xh<—uzdhx
o9z9
(u<<uwk<<»u»u<hut.:—((uuuu(ﬂukﬂ.—h((khbkuﬁu(uu»(fﬁuu»<<<u(u0u<muue(uu<U>uo»<<u»<<h.:o‘—a<._<(u((((u<<><<uuu:h<<u<<u<<<<t,<<<<u<kuu:<<<u»<<(»:.0(u<5
e YAy
)xhsoﬁzu-‘(au_nnﬂ.mn*.—»u<¢unuux—mxxvszAx»uz_us.nux
w9

14Y37Y23L YLYYYOYODYIN) 13l v, Y A1YIVYIY 1YL t

vay
O A1 1 H XY HNOLGSNGEGEUY I AASZS3IY 182 HKTI IO LS AAdYLOHLIDALENNYIY

o5y
TYIVIOVIYYLYIYVYYYYIOLVYIVDYIYILLIYYIOY 2LYOYLLYY IOV LD Y OYYIYYOYIOYLIDLEYISOLVYYLLIOLIDLIVYIL YIYLYIVIY, .
vav -
518N 4 3430%3 %71 Y387vdlohaidtledds ArddvoLlislNINTTHAS LK
ook
DODYIYYDDAYYDLLOYYDYYIYAYYYLOLOYYYLILLYDODLLLLDBLIDOIIDIVADLLY LIVIYLYIIILLYYIODYOLLLDDLYLEDYY LLY AYYYLYol Al
nZu_L>>a._x>u._<>nxx>unx_m—.~_zmnuzx—uux:u.unnzznz‘_».Zz
osob
LYBLYYIVOVLYYIOYLOY OLYSLIOVOYLYLLLL L LOYI0LYLIVOYYYDYYDL0OYYLYOVIVYLY IOV DYIIVILYLYYILLL 12V1L0L¥YOD
vov
101 3N TLATTELTXADSNTEOOKTS IO T HNWNDIAMNNNYHKAKNNGHNEILANT TR
008Y
BLLLYOLOYDDALYYYLILOYALDLOADLIYDIIIOVYLLYYYYLDLOIVDIDYYYLID0YYYILYOOOLYLLLDYILYYLY YOYLOOLYI¥YL YIVYLLLLYYYYOY: 1V
A 30 d N dO0 L d A3YHLYAALNHRKSRMSILOLEY XY IS YIITLLLY 2 XA AEHMD I AALAN
osex

YLOYYOYYIYIIDY ¥18401 liy LVOLYLYDOYYYL

YOrY 1919¥199092¥11¥11 i

SRR B RO TR e

7ol
0 T
< 1
3¥133337 YoVl 13301V IYY ILLLLILINYIIVLI0YDY 10111091993
R zvod
o578
¥12320¥30VVYYYYY3¥YYI0LL30L901 21¥¥ 190990 121 11 11 11001V EVD L 10 LILVIOYY YO YOV ¥WYE [3¥331199 L LLLOV0LDIVY LT3 Lvvm YIVOILLLL
aved
18
vov: ¥rolsavidilL 1 ! 133310110301 1399031 17394 LL 39193,
zved
os0L
[2 3031180331 3I¥LL3IV¥3I3113990¥301LLIVLL :
evod
009
2 YILYYOLIDLITIYIILYYIOLII. . JEYEITN
2ved
0502
VoL 1¥2L15v351 T Yagy YIYOI9¥I1130300L
zved
o
1 T
ILLLIVLYTILYS, Y¥901901991 130511 :
ol .
o0seL
B1oav 1 Tvo1o 151391¥51
Vel - -
o0zL
231 LL0¥3300
Typd
osoL
3 VYV YoIoLL
oS
080
¥YIYOVYD00L. LYA241¥3L91 09V ISYDIDLDLLYI00 LY LLYYYOIVOLWYLYY[3L] 2312119314230193
r
. TL ¥ I 00N WY AL HE Yy
2%
<]
313003041101 JTTIEN Su01

LYOYY LY IIOLLLLYODYYYOBLLIDIDIYIYY AV VY YEY LIV L IIr 30T LLVLIDNOY

TR F ST .

Y 5 U AAI I ABO1D3IYAYIYLYRTTEAYSKXIIODEALDITITHARLYTYIADYN
[an

I X Y-0 $§ 3741483 AT IEEEDADD
0099

& 3381¥¥3109L195%1 1avaY 1333 L¥YD0100L

va =
aA‘_m>_x_>H.,a._nx.,xx.,mkdu.mx.__.e;_..<4muu>._:>n(nx=znuu

98 45230 3K 3014 TH¥IN4dIDTIASIYEYDTALETIADE Y YT AOYOEN
e
09kt

)
¥D3B13412¥¥0D40L 1¥51121¥1L0¥aYaYDLLI9 1319954 V3 19v3TVL

333193 40Y¥ 040U dYdITHIOIE 145 AT0YANEALDLSTALLATYIOITTD LALLM

¥ ¥ YN Y YYD YLD IS dddH

¥ X NS I N 481400 N dDE L

ooes
1L1¥21TLIYII¥OLIFLY DD 1DYDY, 1115Y10L 0¥ LLLILIOYLYYOVYILLO0OVLYILLIDDYIVLOYIYDL
Yav:

_k_ﬂ_ux._xzn_um}z)qm<>xa4<qv_uamzv.wuazcmuu“4~>;._u~>:
onte .

YAYILLRLYYYYYIVIDLDI0L3000LYYYOLYLYIYOLLLDOLLYYD010L119¥¥IDODLOYYIYOYLLYIOY LY., Y: YIVYIIN! Ly LY¥LLDIYOVLYLNYILIOOYIVIYLLY

31 36 3K IHALNYNGOCASI HOYTLXNEHKNSEYNKXKIAYLLDIDITEIIEDDA ) DIT00ES
000%

¥you! Y. Llive. J% LOYORLLOYLIILY L22040125L3¥03¥I0LIL¥ILIVYYYY 10099424Y209Y.3%,

>¢m.‘<4>u<=‘,qu_c)>»'_e‘44xcn<m_<x.‘.—zxcna>_um._gn_x<c>»4
0588

2YLYOYY ¥ 1003L¥20Y L¥12939¥91381). 79




JP 2004-532603 A 2004.10.28

(74)

5u5.
3Y A ¥ Y XKUY UL ADOINYLNNIIN LYY TN I LN 0 dNYKHOATT LI LN
]
YWOLSRLLL x Wi 99LLY IOV YWYLLLIVISVOVYIOL o
e
WX A 305 Y23 ¥ a7 (%1 4¥0X2108Y%3433%d30819708L 4548503 K1a111
o501
INVYYLIIYIENOYI L I8V YIORO0DY VYL 131
o)
A XA AL 9] 4 MR LMK L3I0 S L 48 Yl 059 ¥ 43 HRDY SV 4TV KLY
]
STLVSYRVYIVAL WIIYOSYILI2IIVISY 5 *
14l
B
ABOAZTYYIIN (LI AINDE YYOHSIALNITHLNTOT & 5Y 838175 1% 40434
[ .
Y R
nod
5
S 4t 33T 46 XARYHILYES L YDHAKOOO [ NDALSLKDSADSERST LOYYVDD
)
TVALIL 1 v
Tl
s
YA B NE XKD I IILN0TYIX L0 ) W0 HASLTLYAINATIHNT133S5031018 4
st
m Y LI90v¥33VY3 1901 IRy
]
a8,
0O BIEDNI T D HIVISI TN N AV I EINIES Y AALKE NS AN XIS ¥ NI
o0r
I¥IVOYLIAIO000 L0 1NV LIOVI03: [TEIVYEN L JVBTONT R
O o
B
O ¥ LTI IS ASYYYIN
o5t
VIILYOVL, 1
PGS QPUNY PRAUTIS AUQ 345 WeUe0 TR ]
| (pooaita) powlaus 009 077 oautizg
I GE)
$be8 - -
2021¥5¥21 1 YIVYLD
2ved
: V1997103
O WV 1LV 5003 IV VYV 35V 300 111 151 LIBVO0D LYY 15301 1Y390333 L S10WV53L1 VS0U0BV 212V 01 15030 I 1
2ved
08 N IIVToov L3 Ivav LoV a9l IoVIS LI 5Veaova s 11¥208. ¥Y1D22¥DLYYILUIYDL 3301¥1¥ILY1D10¥Y] 13¥
. Tyed
osle 1 L09YD11YI9LL ¥2IDIY! LLDLY1D3YSLYYIYYIL2YaLL LY¥Y1290¥1LaVYLYIVLLIA020L
7vod .
329Y1¥2110¥LI¥ILDD0IYLINYILYVIOYIVYLIVLIOVAOYOLLYL1YOLLVaYDL IYY32LDLYI1 0902V LVLLLYOVADLYIYYLYOLVLYLILYIOLIOINLYIOLLYIIORLLNLIDALLYLIVYY
D)
OO VOSLOLIIVaYo 5911 113558 1391 L3950 1 351 LD 3VLLLL 13905 309YV 30Y 3000V VYYO LY J0LY9LOLLLLL 13¥01L3ava3u. Lioas: \
avod
0048 Y1009y L LOIYIYOYILIVYDIIVIVLY:
zved
08 11571 109923¥¢ 1o¥a3vl 31

dH A KdITH o0 ALIH

oste
5 LII¥931¥; 191391 VVOTVIDLILIVYAN.
!
s ioos
. L L
G180 T T XY LIV SAT X0 AU NID I NKYdAAYTAAYIENCT03 L L OKSAT
oo
LIV IvnoovaLy L3vi
oot
{1 o o)l .
ITII X0 GOV O LI TY A0SO LALNANTIINSO0TY VAL YET0L X0 KE LKLY YA
Qsbe
oL LW NILIVYIRNTLL :
G
AXD ¥ 3 XN LAALTY IO XL I YNV DI ARSIV NI 43N IO RRTNAT LN
]
E: i YLvrvRievi "
:;L
[P
IR ALY U ALILAKLIANLI ROl TN xd L XA T AT SILL)ADAYILTO
one
SLiove x e e i :
I8 hied
FAODH L HY D ¥ MY L X1 H X4 a8 kL0 ALKO 0000 X0 3 N0 d O A
008
Wrrisiely LTIy LLIYII9V07Y 2L LIV YOOI LY LIovovYY win
[ }ied.
PHAG I AT I HHEIYTINIYIILTE AT LY L0 T2 0 ¥ A Nt odL 10y
52
S I TYoriawg
e
LEIA9ATH4010KMLKSOXD LAY O KT T AN RT3 N 0N d
ooy
333V 2¥Y2LLNYVR050L 19000¥331 1131 OIS
i e o )0d
LTI KT T RO T3 X LA H I 3T Q60 AATONNADL I AT DALY T4
0552
Teavan L3EL3IVSOVIBLVLOLL YYLLLIIOT )
(i) iod
ALK S S0 4L Y &SI A ARADIO T AN LD LY LD dLINNLSE L dVIANYd03CT1dAS
00nz
WU 12903L¥ 1 1ov)
|
Aosd
T Y
4A4Y 00 K0 T ALASANN XTIV S Kol 91T 0ATAd0L L HANTIEIOETAT AN SO
sz
Lt YINYLONL VoavalvaLiovys: 1anvavanil
L) e
TAX LY I A A LN A NI IS XS X8I NI N B LI I ATY T NI I VA RO A0
o012
1119v2d] LYYOILL 3LrvesviovL
] “Yd
$0d XV A A ALILEE T dINT LD OL VIR YD L L HAd L ATALD YN YD
Rl *yrmestet oot JOVOYILIYII330V I LY333 1 LIV L LI3V30 LLIS1 L3 Y 24370l YovvaaL,
1o e ) el
3TV UCL O A0 ANT 4D 9D ) UNd XA Y 4TS KHIITALOOYELOTIY 3T
o051
YOOLYLLLIOOVO0). 39011
(SR K.
T 14 A1 d 80 R TL1.0¢d N dshi00%50YD0Y 3648 HNOUDIAADTI Y Y 1deRrYS
I
P 0 s s 09 115818 10142137401 ¢30309di 103008V 35734dv193
ose1
LYoV Y2951 e
o, Yied 1
103551014 SHYYL0385S5 43 EYX907T4Y1030%44

028

4 ¥ §073ddyY LIS 0T 4N

YD XIS EAT XTI RYE

¥2130X4D0Hd3u0

003t
VOYIVISTOYILILL LOLLLINYO9T¥I200YSIIVIY 12D SLYOYYIIYILLILIVYLIOE
;m_
6.
¥AED Y X W Y ¥ T HEYLHOI A SRS XA AT U NY I KO YO WAL LY LR ADSY
osel

v v 309

3

SY1¥¥ILLIOVONV L. 14




JP 2004-532603 A 2004.10.28

(75)

oove —
1OV LI ¥YeaLL 1 L5301 it v
ogeg
0 Ty Lo, SISIoLIVLvvaveY
ooty
IS VETTSN 1 Al Ly
- o
1 B33 UE S ¥ L AAIIANTIS AN TII0 IS 44 a8 T oA LoD Al AN 1 01
o384
Vavaros

el

Wd L X uNax11y3d0yYdyaik

aw
Pdl e 340 0033 ¥ 001 At LNTS LY Las 10RO

Lyl Y IV¥IDYYYYLOL1¥30D L L SoLITYITvoL

) 3 15vV3voL

e
_n~_a~.>mu<»uyu>xuz_Mkmuzu»uzx_waxuzuzxuunmzthazx

™

ossy

YN YAV L IV VY I LLELLLLYO0 LYY OY YYDV I 50N LODYOYY LYY Y IV IOY 3L ¥ 1V WALl

vavy

e
TOL3 X Y8 A3 T4 LT N A XTI E 0GRS [ L U3 KKD 3 AN OKYIREHE SN AN

oogy

i 113¥LIDIT,

YLIYYYYLILOLY YLy YIVVLLLLYYY LLYLY

we s
A 30 4 H A0 LAY H LY A AN H NI L0 AY Y TS YO 4Ll LY 3 NNA AL ALALAR

osey

¥ID¥YIYVIYIIIVY.

1Lvia, LYLIL9YIYI 10381

1o _SL

we

TIILY S I I MY T TN LY A AT KEATHD 433N AY R
s

n

TOOACGAdY HHINIADNZAIYS (39353838503 YGE63 (18561 1801

oozt

aLvryy 13199921337 20¥I0533,

QICE0Y

IO L XN I LA I A AN LY L LY AATYATYLO) dON

$ AN

||||||| mwemmmme e emeael X §F T B A D H
0508

2L 213949131 (I

=

OYLYYIOYLYYYOY LY 00VYOU4 VYL LYIV YL S LOYIOVVYILYLILILLLDYYILY

TYAY X1 030850085 89y H

.—umuummxxxuxxxuxu»n.u.,«y».uu,guzhuo.“u»uz.u,\kx;o«u
ogeE N

¥3L3L33YW DIYI0OY LA IIONYYY VY LYLLLOLLLIYY OO0 LLYILLLITL DL YY Y IOLIY L0 IVW IOV L3S LIDLIVYYY L3201 avYe
|
1oy

ived
osze Tt 1 L1988
o "
wed
ooig
tved
05682 Tovaoort
typd
) £29513% AL L 1LY
o o
syed
s YIILLAILLL 111 ¥
oost 1 1 2L122; L38LIIYLITVY: 4
o L 199¥Y213L L3059V I0LL I9¥ LL LOYID AN D30T YY L _mM::; YRRV
:ML 4
T
oozt 7
_L
el
sl 1Y2LL9YI0L
wwod
0080 " Toasmare
wod
@ Tivesos
_ém_, 1o
vod
0099
wwod
i
o9 ILIJLIVYAYYIYIL, i Y3594,
1uds
"~ ved
o i AYYVSDVILYYYYLY 1 1331 13
Tved ]
e 10¥1202333) ¥32; (YLYLIDLL2LYODYYYES) 1992
J el
T sy v s 37 01ss3a 110458 RA00105L2303%
o8 294199v1401 20r99¥21av08] 1 viEvarl YVAbISLIYGOIIvYL
P00 L T ¥4 N0 T4 A d TN DTS LS Ty 2SS K00 Y I AY IR
—
320498 L
o585 .
BLLYOT LI LIOVaYOYOLL3633¥ 0¥ TOVILIAT L2INILOVIYE Tvoor
I
Ihurg
T 1D 34K ddd Hemmmmemm—————c e ——— e .
40 2 ¥ S DS )i dewcwemm -
0ot 4 LLIILYLIYIIVIL vl (YLYILIVLLYYYYL
sy 1L1904L1v00101] YSLLY LYYV aYYoL YVEVYOLIYYL TVYOYaYL
|
LR




JP 2004-532603 A 2004.10.28

pEeF Y LTTFp ereFor PLIFST TLIFOE B

WoF1 Lietor POTF51 902+ €T LEEFSE  wEeLio
wydiggr p1ad0sz widugz  CprBugy
97 ST YTETTTILOL 6T 81 LT 9T ST VT £T ZITL 01 6 8 & 92 5¥ € T}

o
o1

T\||r “ o
¥ mrm
1

|

TRHPRIE

=

(76)

-(m A
166 et (] —~E == T
¥I3L930¥1IN1UL AN Wty FrErs 1
] O re e
RS e J m N R ™
el O 2w - ¥ Eid .. o
ooge @ % 1
TR ToaLavL YIS ; — - —
o O W B g7 1B gy
T i v -
vod B Co% R
o518~ >
IoVIIVL »

W m 3 SI1 ym T 3 S v@ ST W § ST PN o3l w0 W B ST e
i L Y ! .

RS 1L Tan L
ol B 7 ]
wsg ) . =
B T $ S
$ 4 {25
iwed £
o588 S
VL1 LYYYIVLLLYIIYLL. TL1IVLOIoLY993voY0L Y1313t Eb
Wil - s
oCEs
T YAV LIVIIL W Ivavoveivd 15
ved MM
o098 B OFETIOT
TR e I R 3 Vi
_ﬁu ....... o
tyed
5.309v3), y 1 g
lypd m
115 m 313 OB 057 W T E7
oo
wed 0z oz & 51
[ e e
e SPITHETNIE YY L30I¥SIVYOLOINOL LY 1033030 YISV V3LV Lo Lov 19¥93081 VY1909 LL Y2L93511¥9) ol -
: =
et O T g =
i Buicy & B
wed = A
0558 B [
; e T ] T ox
Yoo O i
o0t RS (7T . ﬂ
Toiovawii oYL i TVIOLITOYIY R IVovReI 1Y 13760 RS O 023, ND :



goodgano

251
B

e

250 pg. i

IR

0 g, im.

Gl

—_—
5 10 15 2
[T
Y s A

26 3€

w8
g8
£ 8
<, %
2 i
: :
L 40 0 B AR A A SV S B
2.5 maq, i.d. 2.5 mg, Lm. 250 pg, i.d. 250y

ooooao

T T
|
5 bl
>
== 2a
EZ L]
32 g L~
uv H .
- & w1 2
ng
2 o
: NN
H !
sl v = o«
. = o 85t
ez
£«
L fﬁé
-]
o
B
o2
|

o S
B8

= SAGE LW
VNI b -)

‘

i P

A= L g £

ol

!
1
]

250
DNA

T
15mg
DN&

2
&

1000
5

01T
LO4SETH A-NAT

JP 2004-532603 A 2004.10.28

= - T It ok 1
4T3 R A ) I _3FE
Fot- : l :
E ‘ = .=
= o
g 1- - e
& — r
. " E
E' E 4 ! - ,--»{ - = . x..-:-,vﬁ::;
]
w |
gl s HERL NNE . «
f: ° i : Lo
o g« |- T a
j ) e-:l' ]
B - (a2
%3
- ] o EE
s & i M
[ PP il L4 B X 2
- . R
. : B
g : 1 L - | =
S Gt L - 2
o5 i
& g na VLI 4 kS
a5 N - li=
o~ g i 1N :
< < i A ]
= F N 7 Fa
w v .
] g & H - S - o -~ H4
e ! L s
Z T I 4_3_1._.;4 A
M - l
25383 BT 5 % % =
o 4l 968 a68
w7 Be9) i DRI
) H i
\ OF!
< 5 !
: . {
wy A b
2 LA %
EIERREY A it Sl
1% | RghL IR )
w
“«
0
0

1gG (ug/mb
3
1]
o

120
5 1o 1 g O g s
#* 4
o
g +®
= »
o
o 0z 4+ & 8 1B 12 M
1 e
1o
»
g
®
i Q//O
sl
o1 § of |
DNA L g PNAIE (g}
1A% 5y S BN

{- LY RS hihihia Te6
M7 7 52 3 L YA

e fl L.

TR 3 Guis =N gy &0 EHE I
4 SCOMBSOIE L (o, b) o 50 15y 0N T2 2 S ARFR L2 (oo d)
S L5 eGRUE D AR (e — Y sy (A
iy ( e L U1 2 Gt ARG FLIZAMZ L - Tl
(Fy1 86 L~ Fllzsn T ]

EF D G I A LT
3. 3D o> JELCAEND, v Al &< i)

5 vtz
RN gL T A



(78) JP 2004-532603 A 2004.10.28

ooooo Ooooano
- N b a b
w0 100 4 100 {
1]
g O pg sl © L pglsie o a2
30
% 24 84
X © \
‘*’ 3 it
§ ("ot L Ui Wit 76 1‘1. 76 1.
= % T T
B ) "
0
20 L < d
0 ° £ 1004 100 4
€ d » @ 92 92
10 T % 84 84
0.5 pghiie 1| T + + +
g » % 76 T 78 i
[
Bool o N e f
ELs
Bo® 100 3 100
» 92 92
Oon o3 V0 15 20 28 18 35 %% o3 1o 15 20 25 1 35 84 84
SON
NGSCN (M) NaSCN () 76 + T 75 TT 3
L i o 4 8 12 o 4 & 12
lmH\ (i T 11
PRI R HE

ANl 5
i Y A A I O E E 5 OB

8EHE (a, b) E/FI4GER (c~1) | ﬁ’?[%u){///wr/rh‘/(/vx,\/m{/g 3
.1<H1N1)f;rﬁ%nv(»«r‘Mw%?Lrhwﬁz%%L fmﬁ_ﬁzd A EAESY—LI
HPHEEOU L LTT T /{LL (a, ¢) 1gFBODNAY 7 /Mm\r /r/
HIFHUZH ﬂi;t ST (b, d) 0. lgﬂii(/)l)\r\']’/ F T
Bl E ]

CRIPUERISA LT, (o) 7 AL 'u@hﬁgmlmwa I
120, 1g$ﬁﬁ%t§i§wm\wa Frk
=] —3C3d (Zh) .
U AH0 MLk

R

ooooao oooogao

P

P

1 ADA

SIVmac239
0 Hiv-1896

i

|Z A
250,&;_1 '.
-
e
250 g, id
3 1 2

. — : [~ J'& -

=) Lo Lo i [0

. =T TV skeecs

ol NS =R W sl

2 3 ; ] -
- (‘5 o bl & [ )
i g H . & reA
W 1 1 = w = >
> « ! i = o P [ ‘\\ib’(
H Lo Aol [0 2
= | et E A N

B WeaemEl4

w4

VLP

2.5 mg. id.

s 50 o

e

ta)
azi T

' . a =

SHIV 89.6
pGAl/Gag-Pol

pGA2/89.6




JP 2004-532603 A 2004.10.28

(79)

goodaao

goodgano

s iy

| w— P19

; " — (LG
T m—A0CT

S v ¢ T 1

T3 izg
JTHWEY LT fTHWBL
§ o S$95992899599 $9

nooo|_reo N pes H reo N

-2 -
g e PEDE-HS

Z
e I o b

woool _—— " N _Fenom

WL

ALY

Beesd ARD
VR IRI0D I
-
N

sow’
dqopop m

/

Vo

HO9

1 guvg

Y
Haith

T
Vi HDE
009u.xd
™~
B < AKD
oW
e, e /

e

ooooao

8T

[En
* e ¥ *
vz 0z o1 a1 8 i
PO o - A 001
F o001
05T 0SL  PEIE-HS
or 00T HS
%06 %08 VNd
T PEDE-HS —m— -
182
HS —o—
— v
- 00001

o
<
=
N &
N
[ >
NE
vmmﬂ



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

(80) JP 2004-532603 A 2004.10.28

ugbooobooodoboado

~
«
o
=
-
N
A
-
=

=

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

(19) World Intellectual Property Organization
Intemational Bureau

O OO A

(43) International Publieation Date - (10) International Publication Number
6 December 2001 (06.12.2001) PCT WO 01/92470 A2
(51) International Patent Classification” CI2N Place, Decatur, GE 30333 (US). ELLENBERGER, Den-

nis; 5055 Broadreen Drive, Norcross, GE 30092 (US).
(21) International Application Number: PCT/US01/06795
(14) Agent: HAYZER, David, J., Womble Carlyle Sandridge

(22) International Filing Date: 2 March 2001 (02.03.2001) & Rice, PO. Box 7037, Atlanta, GA 30357-0037 (US).
(25) Filing Language: English  (81) Designated States (national): AE, AG, AL, AM, AT, AT
(utility model), AU, AZ, BA, BB, BG, BR, BY, BZ, CA,

(26) Publication Language: English CH, CN, CR, CU, CZ, CZ (utility model), DE, DE (utility

model), DK, DK (utility model), DM, DZ, EE, EE (utility

(30) Priority Data: model), ES, FI, FI (utility model), GB, GD, GE. GH, GM,
60/186,364 2 March 2000 (02.03.2000)  US HR, HU, ID, IL,, IN, IS, B, KE, KG, KP, KR, KZ, LC, LK,
60/251,083 1 December 2000 (01.12.2000)  US LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,

MZ, NO, NZ, PL, PT, RO, RU, 8D, SE, §G, ST, SK, SK

(71) Applicant: EMORY UNIVERSITY [US/US]); 2009 (utility model), SL, TI, TM, TR, TT, TZ, UA, UG, UZ, VN,
Ridgewood Drive, Atlanta, GA 30322 (US). YU, ZA, ZW.

(72) Inventors: ROBINSON, Harriet, L.; 1051 Mason Woods ~ (84) Designated States (regional): ARIPO patent (GH, GM,
Drive, Aflanta, GE 30329 (US). SMITH, James, M.; 6523 KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
Sevenoaks Drive, Tucker, GE 30084 (US). ROSS, Ted, patent (AM, AZ, BY, KG, KZ, MD, RU, T1, TM), European
M.; 4111 Treetops Circle, Winterville, NC 28590 (US). patent (AT, BE, CH, CY, DE, DK, ES. FL, FR, GB, GR, [E,
BRIGHT, Rick, Arthur; 426 Rock Springs Road, NE, 1T, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BI, CF,
Adlanta, GE 30324 (US). HUA, Jian; 3251 Valleybrook CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

[Centinued on next page]

(54) Title: DNA EXPRESSION VECTORS AND METHODS OF USE
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CMV intran A (891-1638)
BspDI (1645}

Canamycin Resistance (2037-2830) toa Leader (1659-1721)

Lambda To Terminator {1984-2018) \Xma 1(1729)

Bin1(1756)
BGH pA (1761-1683)

(57) Abstract: The present invention provides novel pGA constructs which are useful as vectors for the delivery of DNA vaccine
inserts. The vaccine inserts can include the DNA transcrips of various virus, bacteria, parasite and/or fungi. Also described are
methods of raising multi-epitope CD8 T-cell responses by administering therapentically effective amounts of the novel pGA con-
structs comprising pathogen vaccine inserts followed by booster immunizations with a Jive vectored vaccine comprising the same
vaccine inserts.
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1
DNA EXPRESSION VECTORS AND METHODS OF USE
The present application claims the benefit of priority from U.S.
provisional applications Serial No. 60/186,364, filed March 2, 2000, and Serial

No. 60/251,083, filed December 1, 2000.

GOVERNMENT SUi’l’ORT
Work described herein may have been supported in part by National
Institutes of Health Grant 5 P01 AJ43045 and National Iostitutes of
Health/National Institute of Allergy and Infectious Diseases Grant R21 AI44325-
01. The U.S. Government may have certain rights in this invention.
FIELD OF THE INVENTION
The present invention is directed generally to the fields of molecular
genetics and immunology. Mare particularly, the present invention describes

novel DNA. expression vectors, novel vectors comprising DNA. encoding an

2004-532603 A 2004.10.28
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immunogenic protein, and novel methods of immunizing animals including
humans by administering the novel vectors comprising DNA encoding an

immunogenie protein.

BACKGROUND OF THE INVENTION

Vaccines have had profound and long lasting effects on world health.
Small pox has been eradicated, polio is near elimination, and diseases such as
diphtheria, measles, mumps, pertussis, and tetanus are contained. Nonetheless,
microbes remain major killers with current vaccines addressing oniy a handful of
the infections of man and his domesticated animals. Common infectious diseases
for which there are no vaccines cost the United States $120 billion dollars per
year (Robinson et al., 1997). In first world countries, emerging infections such as
immunodeficiency viruses, as well as reemerging discases like drug resistant
forms of tuberculosis, pose new threats and challenges for vaccine development.
The need for both new and improved vaccines is even more pronounced in third
world countries where effective vaccines are often unavailable or cost-prohibitive.
Recently, direct injections of antigen-expressing DNAs have been shown to
initiate protective immune responses.

DNA-based vaccines use bacterial plasmids to express protein
immunogens in vaccinated hosts. Recombinant DNA technology is used to clone
cDNAs encoding immunogens of interest into eukaryotic expression plasmids.
Vaccine plasmids are then amplified in bacteria, purified, and directly inoculated

into the hosts being vaccinated. DNA typically is inoculated by a needle injection
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of DNA in saline, or by a gene gun device that delivers DNA-coated gold beads
into skin. The plasmid DNA is taken up by host cells, the vaccine protein is
expressed, processed and presented in the context of setf-major histocompatibility
(MHC) class I and class II molecules, and an imniune response against the DNA-
encoded immunogen is generated.

The historical foundations for DNA vaccines (also known as “genetic
immunization”) emerged concurrently from studies on gene therapy and studies
using retroviral vectors. Gene therapy studies on DNA delivery into muscle
revealed that pure DNA was as effective as liposome-encapsulated DNA. at
mediating transfection of skeletal muscle cells (Wolff et al, 1990). This
unencapsulated DNA was termed "naked DNA," a fanciful term that has become
popular for the description of the pure DNA used for nucleic acid vaccinations.
Gene guns, which had been developed to deliver DNA into plant cells, were also
used in gene therapy studies to deliver DNA into skin. In a series of experiments
testing the ability of plasmid-expressed human growth hormone to alter the
growth of mice, it was realized that the plasmid inoculations, which had failed to
alter growth, had elicited antibody (Tang, De Vit, and Johnston, 1992). This was
the first demonstration of the raising of an immune response by an inoculated
plasmid DNA. At the same time, experiments using retroviral vectors,
demonstrated that protective immune responses could be raised by very few
infected cells (on the order of 10* - 10%). Direct tests of the plasmid DNA that had
been used to produce infectious forms of the retroviral vector for vaccination,

performed in an influenza model in chickens, resulied in protective
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immunizations (Rebinson, Hunt, and Webster, 1993).

HIV-1 is projected to infect 1% of the world's population by the year
2000, making vaccine development for this recenily emergent agent a high
priority for world health. Preclinical trials on DNA vaccines have demonstrated
that DNA alone can protect against highly attenuated BIV-I challenges in
chimpanzees (Boyer et al., 1997), but not against more virulent STV challenges in
macaques (Lu et al., 1997). A combination of DNA priming plus an envelope
glycoprotein boost has raised a neutralizing antibody-associated protection against
a homologous challenge with a non-pathogenic chimera between SIV and HIV
(SHIV-1Ib) (Letvin et al., 1997). More recently, a comparative trial testing eight
different protocols for the ability to protect against a series of challenges with
SHIV-s (chimeras between simian and human immunodeficiency viruses)
revealed the best containment of challenge infections by an immunization
protocol that included priming by intradermal inoculation of DNA and boosting
with recombinant fowl pox virus vectors (Robinson et al, 1999). This
containment of challenge infections was independent of the presence of
neutralizing antibody to the challenge virus. Protocols which proved less
effective at containing challenge infections included immunization by both
priming and boosting by intradermal or gene gun DNA inoculations,
immunization by priming with intradermal or gene gun DNA inoculations and
then boosting with a protein subunit; immunization by priming with gene gun
DNA. inoculations and boosting with recombinant fowl pox virus, immunization

with protein only, and jmmunization with recombinant fowl pox virus only
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(Robinson et al,1999). Early clinical trials of DNA vaccines in humans have
revealed no adverse effects (MacGregor et al., 1996) and the raising of cytolytic
T-cells (Calarota et al., 1998). A number of studies have screened for the ability
of co-transfected lymphokines and co-stimulatory molecules to increase the
efficiency of immunization (Robinson and Pertmer, in press).

Disadvantages of DNA vaccine approaches include the limitation of
immunizations to products encoded by DNA (e.g., proteins) and the potential for
atypical processing of bacterial and parasitic proteins by eukaryotic cells.
Another significant problem with existing approaches to DNA vaccines is the
instability of some vaccine insert sequences during the growth and amplification
of DNA vaccine plasmids in bacteria. One possible cause of instability is
exposure during plasmid growth of secondary structures in vaccine inserts or the
plasmid backbone that can be recognized by bacterial endonucleases.

A meed exists, therefore, for DNA expression vectors that exhibit
improved stability in bacterial hosts and may be safely used in animals, including
humaups, for eukaryotic expression of immunogenic proteins useful as vaccines
against a variety of infectious diseases, including HIV-1.

SUMMARY OF THE INVENTION

The present invention provides novel pGA coustructs. The novel pGA
constructs are useful as vectars for the delivery of DNA vaccines.

The present invention also provides novel pGA construets having vaccine
inserts. The pathogen vaccine inserts can include the DNA transcription vnit of

any virus, bacteria, parasite and/or fungi.
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The present invention describes novel methods of immunizing paﬁents by
administering therapeutically effective amounts of the novel pGA construets
comprising pathogen vaccine inserts.

The present invention describes novel methods of immunizing patients by
administering therapentically effective amounts of the novel pGA constructs
comprising pathogen vaccine inserts followed by booster immunizations with. live
vectored vaccines such as recombinant modified vaccinia Ankara (MVA) vectors
comprising the same vaccine inserts.

The present invention also describes novel methods of raising mult-
epitope CD8 T-cell responses by administering therapeutically effective amounts
of the novel pGA constructs comprising pathogen vaccine inserts followed by
booster immunizations with a live vectored vaccine such as recombinant modified
vaccinia Ankara (MVA) vectors comprising the same vaccine inserts.

The present invention is described in more detail below.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 illustrates a novel pGAl construct of the present invention.
Designations are identities and positions of elements in the vector. Designations
in italic print are unique restriction endonuclease sites nseful for cloning vaccine
inserts into the vector.
Fig. 2 illustrates the DNA sequence SEQ ID NO: 1 of the novel pGAl
construct shown in Fig. 1. The positions of elements in the plasmid are indicated

below the nucleotide sequence.
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Fig. 3 illustrates a novel pGA2 construct of the present invention.
Designations are identities and positions of elements in the vector. Designations
in italic print are unique restriction endonuclease sites useful for cloning vaceine
inserts into the vector.

Fig. 4 illustrates the DNA scquence SEQ ID NO: 2 of the novel pGA2
construct shown in Fig. 3. The positions of elements in the plasmid are indicated
below the nucleotide sequence. Fig. 5 illustrates a novel pGA3 construct of
the present invention. Designations are identities and positions of elements in the
vector. Designations in italic print are unique restriction endonuclease sites useful
for cloning vaccine inserts juto the vector.

Fig. 6 illustrates the DNA sequence SEQ ID NO: 3 of the novel pGA3
construct shown in Fig. 5. The positions of elements in the plasmid are indicated
below the nucleotide sequence.

Fig. 7 compares the levels of anti-HA IgG raised by the inflnenza HI
hemagglutinin expressed in a pGA vector (pGA3/H1) and in the pJW4303
research vector (pTW4303/H1). BALB/c mice were immunized and boosted with
a low dose (0.1 pg) or a high dose (1 pg), of the indicated plasmids using gene
gun inoculations. A priming immunization was followed by a booster
immunization at 4 weeks.

Fig. 8A presents a schematic of the parent wt BH10 provirus from which
constructs producing non-infectious virus like particles (VLPs) were produced.
Dotted regions indicate sequences that were deleted in the VLP constructs.

Positions and designations of the various regions of the BHIO provirus are
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indicated in the rectangular boxes. The U3RUS regions which encode the long
terminal repeats contain transcriptional control elements. All other indicated
regions encode proteins. For clarity, products expressed by pol (Prt, RT, Int) and
env (SU and TM ) are indicated.

Fig. 8B depicts the JS2 vaccine insert. This 6.7 kb vaccine insert expresses
the Gag, Prt, and RT sequences of the BH10 strain of HIV-1-1llb, Tat and Vpu
proteins that are from ADA, and Rev and Env proteins that are chimeras of ADA
and BH10 sequences. The Gag sequences include mutations of the zinc fingers to
limit packaging of viral RNA. The RT sequences encompass three point
mutations to eliminate reverse transcriptase activity. Designations are the same as
in Fig. 8A. The bracketed area indicates the region of BH10 in which sequences
from ADA have been substituted for the BH10 sequences to introduce a CCR-5
using Env. The x’s indicate safety mutations.

Fig. 8C depicts the JS5 insert. JS5 is a 6kb vaccine insert that expresses
Gag, Prt, RT, Vpu Tat, and Rev. JS5 is comprised of the same sequences as JS2
except that sequences in Env have been deleted. The deleted sequences are
indicated in Figure 8B as a filled rectangle. Designations are the same as in Figs.
8A and 8B. The Rev responsive element (RRE) which is in the 3’ region of Env
is retained in the construct.

Figs. 9A and 9B show Gag and Env expression, respectively, for
intermediates in the construction of the JS2 vaccine insert. Data are from
transient transfections in 293T cells. pGA1/JS1 (ADA VLP) produced higher

levels of both Gag (Fig. 9A) and Env (Fig. 9B) than wild type HIV-1 ADA or
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HIV-1 UIb proviruses, and a VLP-producing DNA (dPol) used in previous
studies.

Fig. 10 shows the expression of p24 capsid in transiently transfected cells
by vaccine vectors expressing inserts without safety mutations (JS1 and JS4),
inserts with point mutations in the zinc fingers and in RT (JS2 and JS5), and point
mutations in the zinc fingers, RT, and protease (JS3 and JS6). Note that the safety
mutations in the zinc fingers and RT supported active VLP expression whereas
the safety mutation in Prt did not. JS2 and JS5 were chosen for continued vector
development based on their high levels of expression in the presence of safety
mutations.

Figs. 11A and 11B show Gag and Env expression, respectively, of novel
candidate vaccine constructs expressed by pGA vectors with and without iniron
A. PGAI but not pGA2 contains intron A. pGA2/JS2 and pGA1/IS5 were
chosen for use in vaccines based on their favorable levels of expression.

Figs. 12A-12D shows Westermn blots of cell lysates and tissue culture
supernatants from 293T cells transfected with (1) mock, (2) pGA2/JS2, and (3)
pGA1/JS5, where the primary au’;\ibody was pooled from anti-HIV Ig from
infected patients (Fig. 12A), anti-p24 (Fig. 12B), anti-gp120 (Fig. 12C), and anti-
RT (Fig. 12D) respectively.

Fig. 13 illustrates pGA.

Fig. 14 compares Gag expression levels between pGA2/89.6, pGA1/Gag-
Pol and pGA2/]S2. Comparative studies for expression were performed on

transiently transfected 293T cells.
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Figs. 15A-15C show the temporal frequencies of Gag-specific T cells.
Fig. 15A: Gag-specific CD8 T Cell responses raised by DNA priming and tMVA.
booster immunization. The schematic presents Gag-CM9-tetramer data generated
in the high-dose i.d. DNA-immunized animals. Fig. 15B: Gag-CM9-Mamu-A*01
tetramer- specific T cells in Mamu-4*0! vaccinated and control macaques at
various times before challenge and at two weeks after challenge. The number at
the upper right comer of each plot represents the frequency of tetramer-specific
CD8 T cells as a % of total CD8 T cells. The numbers above each column of
plots designate individual animals. Fig. 15C: Gag-specific IFN-y ELISPOTs in
A*0I and non- 4*07 (hatched bars) vaccinated and non-vaccinated macaques at
various times before challenge and at two weeks after challenge. Three pools of
approximately 10-13 Gag peptides (22-mers overlapping by 12) were used for the
analyses. The numbers above data bars represent the arithmetic mean = the
standard deviation for the ELISPOTSs within each group. The numbers at the top
of the graphs designate individual animals. *, data not available; #, <20
BLISPOTS per 1x10°PBMC.

Figs. 16A-16B shows the height and breadth of IFN-y-producing
ELISPOTSs against Gag and Env in the DNA/MVA memory response. Fig. 16A:
Responses against individual Gag and Env peptide pools. Data for animals within
a group are designated by the same symbol. Fig. 16B: Averages of the height and
breadth of ELISPOT responses for the different groups. The heights are the mean
+ the standard deviation for the sums of the Gag and Env ELISPOTSs for animals

in each group. The breadths are the mean + the standard deviation for the mumber
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of Gag and Env pools recognized by animals in each group. ELISPOT responses
were determined in PBMC, during the memory phase, at 25 weeks after the
rMVA booster (four weeks prior to challenge) using 7 pools of Gag peptides
(approximately seven 22-mers overlapping by 12) representing about 70 amino
acids of Gag sequence, and 21 pools of Env peptides (approximately ten 15-mers
overlapping by 11) representing about 40 amino acids of Env sequence.

Fig. 17 shows the DNA sequence SEQ ID NO: 4 of a pGA2 construct
comprising the vaccine insert, where the pathogen vaccine insert. JS2 expresses
clade B HIV-1 VLP. Both the nucleotide sequence SEQID NO: 4 and encoded
proteins are indicated.

Fig. 18 shows the DNA sequence of a pGAl construct comprising a
pathogen vaccine insert, where the pathogen vaccine insert. JSS5 expresses clade
B HIV-1 Gag-pol insert. Both the sequence and the encoded proteins are shown.

Figs. 19A-19E show temporal viral loads, CD4 counts and survival after
challenge of vaccinated and control animals. Fig. 19A: Geomefric mean viral
loads and Fig. 19B: geometric mean CD4 counts for vaccine and control groups
at various weeks post-challenge. The key for the groups is in panel B. Fig. 19C:
Survival curve for vaccinated and control animals. The dotted line represents all
24 vaccinated amimals. Fig. 19D: viral loads and Fig. 19E: CD4 counts for
individual animals in the vaccine and control groups. The key to animal numbers
is presented-in Fig. 19E. Assays for the first 12 weeks post challenge had a
background of 1000 copies of RNA per m! of plasma. Animals with loads below

1000 were scored with a load of 500. For weeks 16 and 20, the background for
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detection was 300 copies of RNA/ml. Animals with levels of virus below 300
were scored at 300.

Figs. 20A-20C show Post-challenge T-cell responses in vaccine and
control groups. Fig. 20A: temporal tetramer+ cells and viral loads. Fig. 20B:
Intracelular cytokine assays for JFN-y production in response to stimulation with
the Gag-CM9 peptide at two weeks post-challenge. This ex vivo assay allows
evaluation of the functional status of the peak post-challenge tetramert cells
displayed in Figure 15A. Fig. 20C: Proliferation assay at 12 weeks post-
challenge. Gag-Pol-Env (open bars) and Gag-Pol (hatched bars) produced by
transient transfections were used for stimulation. Supematants from mock-
transfected cultures served as control antigen. Proteins were used at
approximately 1 pg per ml of p27 Gag for stimulations. Stimulation indices are
the growth of cultures in the presence of viral antigens divided by the growth of
cultures in the presence of mock antigen.

Figs. 21A-21E show [ymph node histomorphology and viral loads at 12
weeks post-challenge. Fig. 21A: Typical lymph node from a vaccinated macaque
showing evidence of follicular hyperplasia characterized by the presemce of
numerous secondary follicles with expanded germinal centers and discrete dark
and light zones. Fig. 21B: Typical lymph node from an infected control animal
showing follicular depletion and paracortical lymphocellular atrophy. Fig. 21C:
A representative lymph node from an age-matched, uminfected macaque
displaying non-reactive germinal centers. Fig. 21D: The percent of the total

lymph node area occupied by germinal centers was measured to give a non-
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specific indicator of follicular hyperplasia. Data for uninfected controls are for
four age-matched rhesus macaques. Fig. 21E: Lymph node virus burden was
determined by in situ hybridization using an antisense riboprobe cocktail that was
complementary to SHIV-89.6 gag and pol. All of the examined nodes were
inguinal lymph nodes.

Figs. 22A-22D show temporal antibody responses following challenge.
Micrograms of total Gag (Fig. 22A) or Env (Fig. 22B) antibody were determined
using enzyme linked immunesorbent assays (ELISAs). The titers of neutralizing
antibody for 89.6 (Fig. 22C) and 89.6P (Fig. 22D) were determined using MT-2
cell killing and neutral red staining. Titers are the reciprocal of the serum dilution
giving 50% neutralization of the indicated viruses grown in human PBMC.
Symbols for animals are the same as in Figure 19.

Figs. 23A-23E show correlations and dose response curves for the vaccine
trial (Figs. 23A and B). Inverse correlations between peak vaccine raised IFN-y
ELISPOTs and viral loads at 2 (Fig. 23A) and 3 (Fig. 23B) weeks post-challenge.
Only twenty-three of the 24 vaccinated animals are included in the correlations
because of the loss of the peak DNA/MVA. ELISPOT sample for animal 3 (see
Fig 15C). (Fig. 23€C) Dose response curves for the average height of Gag
ELISPOTS at the peak DNA-MVA response (data from Fig. 15C). (Fig. 23D)
Dose response curve for the breadth of the DNA/MVA memory ELISPOT
response (data from Fig. 16B). (Fig. 23E) Dose response curves for the peak
anti-Gag antibody response post the MVA booster {(data from Fig. 22A). The

different doses of DNA raised different levels of ELISPOT and antibody
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responses (P<0.05). The route of DNA inoculation had a significant effect on the
antibody (P=0.02), but not the ELISPOT response.

Fig 24 shows anti-HA JgG raised by gene gun inoculation of DNAs
expressing HA proteins.

Fig. 25. Shows avidity of the anti HA IgG raised by the three different HA
DNA vaccines.

Fig. 26 shows protection from weight loss after virus challenge.

Fig. 27 illustrates the importance of including Env in the vaccine,

Figs. 28A-28D illustrates the importance of including Env in vaccines
administered to animals challenged interectalty with SHIV-89.6P.

Fig. 29 is a schematic representation of vector DNA vaccine constructs.

Fig. 30 shows Western blot results showing expression of vaccine
constructs in vitro.

Fig. 31 is a temporal curve of measles virus neutralizing antibody.
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DETAILED DESCRIPTION OF THE INVENTION

This invention relates to novel vectors, novel vectors comprising pathogen
vaccine inserts, and novel methods of immunizing patients against a pathogen.
The novel immunization methods elicit both cell-mediated and humoral immune
responses that may limit the infection, spread or growth of the pathogen and result
in protection against subsequent challenge by the pathogen.

Classic references for DNA vaccines include the first demonstration of the
raising of an immune response (Tang, De Vit, and Johnston, 1992); the first
demonstration of cytotoxic T-cell (Tc)-mediated immunity (Ulmer et al., 1993);
the first demonstration of the protective efficacy of intradermal (i.d.),
intrampuscular (lm.), intravenous (i.v.), infranasal (in.), and gene gun (g.g.)
immunizations (Fynan et al., 1993; Robinson, Hunt, and Webster, 1993); the first
use of gemetic adjuvants (Xiang and Ertl, 1995); the first use of library
immunizations (Barry, Lai, and Johnston, 1995); and the fixst demonstration of
the ability to modulate the T-helper type of an immune response by the method of
DNA delivery (Feltquate et al., 1997). A highly useful web site compiling DNA

vaccine information can be found at bitp://www.genweb.com/Dnavax/dnavax.html.

For convenience, certain terms employed in the specification, examples,
and appended claims are collected here.
Definitions

The term “nucleic acid” as used herein refers to any natural and synthetic

linear and sequential arrays of nucleotides and nucleosides, for example cDNA,
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genomic DNA, mRNA, tRNA, oligonucleotides, oligonucleosides and derivatives
thereof. For ease of discussion, such nucleic acids may be collectively referred to
herein as “constructs,” “plasmids,” or “vectors.” Representative examples of the
nucleic acids of the present invention include bacterial plasmid vectors including
expression, cloning, cosmid and transformation vectors such as, but not limited to,
pBR322, animal viral vectors such as, but not limited to, modified adenovirus,
influenza virus, polio virus, pox virus, refrovirus, and the like, vectors derived
from bacteriophage nucleic acid, and synthetic oligonucleotides like chemicalty
synthesized DNA or RNA. The term "nucleic acid" further includes modified or
derivatised nucleotides and nucleosides such as, but not limited to, halogenated
nucleotides such as, but not only, 5-bromouracil, and derivatised nucleotides such
as biotin-labeled nucleotides.

The term “isolated nucleic acid” as used herein refers to a nucleic acid
with a structure (a) not identical to that of any naturally occurring nuclejc acid or
(b) not identical to that of any fragment of a naturally occurring genomic nucleic
acid spanning more than three separate genes, and includes DNA, RNA, or
derivatives or variants thereof. The term includes, but is not limited to, the
following: (2) 2 DNA which has the sequence of part of a naturally occurring
genomic molecule but is not flanked by at least one of the coding sequences that
flank that part of the molecule in the genome of the species in which it naturally
oceurs; (b) a pucleic acid incorporated into a vector or into the genomic nucleic
acid of a prokaryote or eukaryote in a manner such that the resulting molecule is

not identical to any vector or naturally occurting genomic DNA; (c) a separate
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molecule such as a ¢DNA, a genomic fragment, a fragment produced by
polymerase chain reaction (PCR), ligase chain reaction (LCR) or chemical
synthesis, or a restriction fragment; (d) a recombinant nucleotide sequence that is
part of a hybrid gene, i.¢c., a gene encoding a fusion protein, and (¢) a recombinant
nucleotide sequence that is part of a hybrid sequence that is not naturally
occurring.

It is advantageous for some purposes that a nucleotide sequence is in
purified form. The term “purified” in reference to nucleic acid represents that the
sequence has increased purity relative to the natural environment.

As used herein the terms “polypeptide” and “protein” refer to a polymer of
amino acids of three or more amine acids in a serial array, linked through peptide
bonds. The term “polypeptide” includes proteins, protein fragments, protein
analogues, oligopeptides and the like. The term “polypeptides™ contemplates
polypeptides as defined above that are encoded by nucleic acids, produced
through recombinant technology, isolated from an appropriate source, or are
synthesized. The term “polypeptides” further contemplates polypeptides as
defined above that include chemically modified amino acids or amino acids
covalently or noncovalently linked to labeling ligands.

The term “fragment” as used herein to refer to a nuclejc acid (e.g., cDNA)
refers to an isolated portion of the subject nucleic acid constructed artificially
(e.g., by chemical synthesis) or by cleaving a natural product into multiple pieces,
using restriction endonucleases or mechanical shearing, or a portion of a nucleic

acid synthesized by PCR, DNA polymerase or any other polymerizing technique
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well known in the art, or expressed in a host cell by recombinant nucleic acid
technology well known to one of skill in the art. The term "fragment” as used
herein may also refer to an isolated portion of a polypeptide, wherein the portion
of the polypeptide is cleaved from a naturally occurring polypeptide by
proteolytic cleavage by at least one protease, or is a portion of the naturally
oceurring polypeptide synthesized by chemical methods well known to one of
skill in the art.

The term “gene” or “genes” as used herein refers to nucleic acid sequences
(including both RNA or DNA) that encode genetic information for the synthesis
of a whole RNA, a whole protein, or any portion of such whole RNA or whole
protein. Genes that are not naturally part of a particular organism’s genome are
referred to as “foreign genes”, "heterologous genes" or "exogenous genes" and
genes that are naturally a part of a particular organism’s genome are referred to as
“endogenous genes”.

The term “expressed” or “expression” as used herein refers to the
transcription from a gene to give an RNA mucleic acid molecule at least
complementary in part to a region of one of the two nucleic acid strands of the
gene. The term “expressed” or “expression™ as used herein also refers to the
translation from said RNA. nucleic acid molecule to give a protein or polypeptide
or a portion thereof.

As used herein, the term “locus™ or “loci” refers to the site of a gene on a
chromosome. Pairs of genes control hereditary traits, each in the same position

on a pair of chromosomes. These gene pairs, or alleles, may both be dominant or
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both be recessive in expression of that trait. In either case, the individual is said
to be homozygous for the trait controlled by that gene pair. If the gene pair
(alleles) consists of one dominant and one recessive trait, the individual is
heterozygous for the trait controlled by the gene pair. Natural varjation in genes
or nucleic acid molecules caused by, for example, recombination events or
resulting from mutation, gives rise to allelic variants with similar, but not
identical, nucleotide sequences. Such allelic variants typically encode proteins
with similar activity to that of the protein encoded by the gene to which they are
compared, becanse natural selection typically sclects against variations that alter
function. Allelic variants can also comprise alterations in the untranslated regions
of the gene as, for example, in the 3’ or 5 untranslated regions or can involve
alternate splicing of a nascent transcript, resulting in alternative exons being
positioned adjacently.

The term “transeription regulatory sequences” as used herein refers to
mucleotide sequences that are associated with a gene nucleic acid sequence and
which regulate the transcriptional expression of the gene. The “transcription
regulatory sequences” may be isolated and incorporated into a vector nucleic acid
to enable regulated transeription in appropriate cells of portions of the vector
DNA. The “transcription regulatory sequence’ may precede, but are not limited
to, the region of a nucleic acid sequence that is in the region 5’ of the end of a
protein coding sequence that may be iranscribed into mRNA. Transcriptional
regulatory sequences may also be located within a protein coding region, in

regions of a gene that are identified as “intron™ regions, or may be in regions of
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nucleic acid sequence that are in the region of nucleic acid.

The term “coding region” as used herein refers to a continuous linear
arrangement of nucleotides that may be translated into a protein. A full length
coding region is translated into a full length protein; that is, a complete protein as
would be translated in its natural state absent any post-translational modifications.
A full length coding region may also include any leader protein sequence or any
ather region of the protein that may be excised paturally from the translated
protein,

The term “probe” as used herein, when referring to a nucleic acid, refers to
a nucleotide sequence that can be used to hybridize with and thereby identify the
presence of a complementary sequence, or a complementary sequence differing
from the probe sequence but not to a degree that prevents hybridization under the
hybridization stringency conditions used. The probe may be modified with labels
such as, but not only, radioactive groups, biotin, or any other label that is well
known in the art.

The term “nucleic acid vector” as used herein refers to a natural or
synthetic single or double stranded plasmid or viral nucleic acid molecule that can
be transfected or transformed into cells and replicate independently of, or within,
the host cell genome. A circular double stranded plasmid can be linearized by
treatment with an appropriate restriction enzyme based on the nucleotide
sequence of the plasmid vector. A nucleic acid can be inserted into a vector by
cutting the vector with restriction enzymes and ligating the pieces together. The

nucleic acid molecule can be RNA or DNA.
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The term “expression vector” as used herein refers to a nucleic acid vector
that may further include at least one regulatory sequence operably linked to a
nucleotide sequence coding for the Mago protein. Regulatory sequences are well
recognized in the art and may be selected to ensure good expression of the linked
nucleotide sequence without undue experimentation by those skilled in the art.
As used herein, the term “regulatory sequences” includes promoters, enhancers,
and other elements that may control expression. Standard molecular biology
textbooks such as Sambrook et al. eds “Molecular Cloning: A Laboratory
Manual” 2nd ed. Cold Spring Harbor Press (1989) may be consulted to design
suitable expression vectors, promoters, and other expression control elements. It
should be recognized, however, that the choice of a suitable expression vector
depends upon multiple factors including the choice of the host cell to be
transformed and/or the type of protein to be expressed.

The terms “transformation” and “transfection” as used herein refer to the
process of inserting a nucleic acid into a host. Many techniques are well known
to those skilled in the art to facilitate transformation or transfection of a nucleic
acid into a prokaryotic or eukaryotic organism. These methods involve a variety
of techniques, such as treating the cells with high concentrations of salt such as,
but not only a calcium or magnesium salt, an electric field, detergent, or liposome
mediated transfection, to render ihe host cell competent for the uptake of the
nucleic acid molecules.

The term “recombinant cell” refers to a cell that has a new combination of

nucleic acid segments that are not covalently linked to each other in nature. A
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new combination of nucleic acid segments can be introduced into an organism
using a wide array of nucleic acid manipulation techniques available to those
skilled in the art. A recombinant cell can be a single eukaryotic cell, or a single
prokaryotic cell, or a mammalian cell. The recombinant cell can harbor a vector
that is extragenomic. An extragenomic nucleic acid vector does not insert into the
cell’s genome. A recombinant cell can further hatbor a vector or a portion thereof
that is intragenomic. The term intragenomic defines a nucleic acid construct
incorparated within the recombinant cell’s genome.

The term “recombinant nucleic acid” as used herein refers to combinations
of at least two nucleic acid sequences that are not naturally found in a eukaryotic
or prokaryotic cell. The nucleic acid sequences may include, but are not Jimited
to nucleic acid vectors, gene expression rtegulatory elements, origins of
replication, sequences that when expressed confer antibiotic resistance, and
protein-encoding sequences. The term “recombinant polypeptide” is meant to
include a polypeptide produced by recombinant DNA. techniques such that it is
distinct from a naturally occurring polypeptide either in its location, purity or
structure. Generally, such a recombinant polypeptide will be present in a cell in
an amount different from that normally observed in nature.

The term “patients,” as used herein, refers to animals, preferably
mamimals, and more preferably humans.

The term “immunizing” or “immunization,” as used herein, refers to the
production of an immune response in a patient that protects (partially or totally)

from the manifestations of infection (i.e., disease) caused by a pathogen. A
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patient immunized by the present invention will not be infected by the pathogen
or will be infected to a lesser extent than would occur without immunization.
Immunizations may be either prophylactic or therapeutic in nature. That is, both
previously uninfected and infected patients may be immunized with the present
invention.

The term “DNA franscription umit” as used herein” refers to a
polynucleotide sequence that includes at least two components: antigen-encoding
DNA and transcriptional promoter elements. A DNA transcription unit may
optionally include additional sequences, such as enhancer elements, splicing
signals, termination and polyadenylation signals, viral replicons, and/or bacterial
plasmid scquences. The DNA transcription unit can be produced by a number of
kuown methods. For example, DNA. encoding the desired antigen can be inserted
into an expression vector to construct the DNA transcription unit, as described in
Maniatis et al, Molecular Cloning: A Laboratory Manual, 2d, Cold Spring Harbor
Laboratory Press (1989), the disclosure of which is incorporated by reference in
its entirety.

The term “vaccine insert” as used herein refers to the DNA transcription
unit of a pathogen. Preferably, the vaccine insert is 2 DNA transcription unit that
can generate an immune responses in a patient. For example, th evaccine insert is
a pathogen vaccine insert encoding antigens derived from any virus, bacteria,
parasite and/or fungi. Exemplary viruses include herpesvirus, orthomyxoviruses,
rhinoviruses, picornaviruses, adenoviruses, paramyxoviruses, coronaviruses,

rhabdoviruses, togaviruses, flaviviruses, bunyaviruses, rubella virus, reovirus,
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measles, hepadna viruses, Ebola, retroviruses (including human
immunodeficiency virus), and the like, Exemplary bacteria include tuberculosis,
mycobateria, spirochetes, rickettsias, chlamydia, mycoplasma and the like,
Exemplary parasites include malaria and the like. Exemplary fungi include
yeasts, molds, and the like. One skilled in the art will appreciate that this list does
not include all potential pathogens against which a protective immune response
can be generated by the methods described herein.

The term “antigen” as used herein refers to any protein, carbohydrate, or
other moiety expressed by a pathogen that is capable of eliciting a protective
response against a pathogen. The antigen may or may not be a structural
component of the pathogen. Also contemplated to be within the term “antigen™
are encoded antigens that can be translation products or polypeptides of various
lengths. Antigens undergo normal host cell modifications such as glycosylation,
myristoylation or phosphorylation. In addition, they can be designed to undergo
intracellular, extracellular or cell-surface expression. Furthermore, they can be
designed to undergo assembly and release from cells.

As used herein, the term “adjuvant” means a substance added to a vaccine
to increase a vaccine's immunogenicity. The mechanism of how an adjuvant
operates is not entirely known. Some adjuvants are believed to enhance the
immune response by slowly releasing the antigen, while other adjuvants are
strongly immunogenic in their own right and are believed to function
synergistically. Known vaccine adjuvants include, but are not limited to, oil and

water emulsions (for example, complete Freund's adjuvant and incomplete
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Freund's adjuvant), Corynebacterium parvum, Bacillus Calmette Guerin,
aluminum hydroxide, glucan, dextran sulfate, iron oxide, sodium alginate, Bacto-
Adjuvant, certain synthetic polymers such as poly amino acids and co-polymers
of amino acids, saponin, "REGRESSIN" (Vetrepharm, Athens, Ga.),
"AVRIDINE" (N, N-dioctadecyl-N',N'-bis(2-hydroxyethyl)-propanediamine),
paraffin oil, and muramyl dipeptide. Adjuvants also encompass genetic adjuvants
such as immunomodulatory molecules encoded in a co-inoculated DNA. The co-
inoculated DNA can be in the same vaccine construct as the vaccine immunogen
or in a separate DNA vector.

As used herein, the term “pharmaceutically acceptable carrier” means a
vehicle for containing the vaccine that can be injected into a bovine host without
adverse effects. Suitable pharmaceutically acceptable carriers known in the art
include, but are not limited to, sterile water, saline, glucose, dextrose, or buffered
solutions. Carriers may include auxiliary agents including, but not limited to,
diluents, stabilizers (i.e., sugars and amino acids), preservatives, wetting agents,
emulsifying agents, pH buffering agents, viscosity enhancing additives, colors and
the like.

The terms “selectable marker gene™ as used herein refer to an expressed
gene that allows for the selection of a population of cells containing the selectable
marker gene from a population of cells not having the expressed selectable marker
gene. For example, the “selectable marker gene” may be an “antibiotic resistance
gene” that can confer tolerance to a specific antibiotic by a microorganism that

was previously adversely affected by the drug. Such resistance may result from a
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mutation or the acquisition of resistance due to plasmids containing the resistance
gene transforming the microorganisin.

The term “terminator sequence” or “terminator” as used herein refers to
nucleotide sequences that function to stop transcription. The terms
“transeription” or “transcribe’ as used herein refers to the process by which RNA
molecules are formed upon DNA templates by complementary base pairing. This
process is mediated by RNA polymerase.

The term “VLP” as used herein refers to virus-like particles and, as used,
also refers to aggregates of viral proteins.

The major immunological advantage of DNA-based immunizations is the
ability of the immunogen to be presented by both MHC class I and class I
molecules. Endogenously synthesized proteins readily enter processing pathways
for the loading of peptide epitopes ‘omo MHC I as well as MHC 1T molecu[cs.y
MHC Ipresented epitopes raise cytotoxic T-cells (Tc) responses whereas MHC
Il-presented epitopes raise helper T-cells (Th). By contrast, immunogens that are
not synthesized in cells are largely restricted to the loading of MHC II epitopes
and the raising of Th but not Te. When compared with live attennated vaceines or
recombinant viral vectors that produce immunogens in cells and raise both Th and
Tec, DNA vaccines have the advantages of not being infectious and of focusing the
immune response on only those antigens desired for immunization. DNA
vaccines also are advantageous because they can be manipulated relatively easily
to raise type 1 or type 2 T-cell help. This allows a vaccine to be tailored for the

type of immune response that will be mobilized to combat an infection. DNA
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vaccines are also cost effective because of the ease with which plasmids can be
constructed using recombinant DNA technology, the ability to use a generic
method for vaccine production (growth and purification of plasmid DNA), and the
stability of DNA over a wide range of temperatures.

The best immune responses are achieved using highly active expression
vectors modeled on those developed for the production of recombinant proteins
(Robinson and Pertmer, 1998). The most frequently used transcriptional control
elements include a strong promoter. One such promoter svitable for use is the
cytomegalovirus (CMV) intermediate early promoter, although other promoters
may be used in a DNA vaccine without departing from the scope the present
invention. Other transcriptional control elements useful in the present invention
include a strong polyadenylation signal such as, for example, that derived from a
bovine growth hormone encoding gene, or a rabbit B globin polyadenylation
signal (Bohm et al., 1996; Chapman et al., 1991; Hartikka et al., 1996; Manthorpe
et al., 1993; Montgomery et al., 1993). The CMV immediate early promoter may
be used with or without intron A {Chapman et al., 1991). The presence of intron
A increases the expression of many antigens from RNA viruses, bacteria, and
parasites, presumably by providing the expressed RNA with sequences which
support processing and function as an eukaryotic mRNA. It will be appreciated
that expression also may be enhanced by other methods known in the art
including, but not limited to, optimizing the codon usage of prokaryotic mRNAs
for eukaryotic cells (Andre et al, 1998; Uchijima et al, 1998). Multi-cistronic

vectors may be used to express more than one immunogen or an immunogen and
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a immunostimulatory protein (Iwasaki et al., 1997a; Wild et al., 1998).

Immunogens can also be engineered to be more or less effective for
raising antibody or Tc by targeting the expressed antigen to specific cellular
compartments. For example, antibody responses are raised more effectively by
antigens that are displayed on the plasma membrane of cells, or secreted
therefrom, than by antigens that are localized to the interior of cells (Boyle,
Koniaras, and Lew, 1997; Inchauspe et al., 1997). Tc responses may be enhanced
by using N-terminal ubiquitination signals which target the DNA-encoded protein
to the proteosome causing rapid cytoplasmic degradation and more efficient
peptide loading into the MHC 1 pathway (Rodriguez, Zhang, and Whitton, 1997;
Tobery and Siliciano, 1997, Wu and Kipps, 1997). For a review on the
mechanistic basis for DNA-raised immune responses, refer to Robinson and
Pertmer, Advances in Virus Research, vol. 53, Academic Press (2000), the
disclosure of which is incorporated herein by reference in its entirety.

The effects of different conformational forms of proteins on antibody
responses, the ability of strings of MHC I epitopes (minigenes) to raise Tc
responses, and the effect of fusing an antigen with Immune-targeting proteins
have been evaluated using defined inserts. Ordered structures such as virus-like
particles appear to be more effective than unordered structures at raising antibody
(Fomsgaard ct al., 1998). This is likcly to reflect the regular array of an
immunogen being more effective than a monomer of an antigen at cross-linking
Ig-receptors and signaling a B-cell to multiply and produce antibody.

Recombinant DNA molecules encoding a string of MHC epitopes from different
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pathogens can elicit Tc responses to a number of pathogens (Hanke et al., 1998b).
These strings of Tc epitopes are most effective if they also include a Th epitope
(Maecker et al., 1998; Thomson et al., 1998).

Another approach to maunipulating immmme responses is fo fuse
immunogens to immunotargeting or immunostimulatory molecules. To date, the
most successful of these fusions have targeted secreted immunogens to antigen
presenting cells (APC) or lymph nodes (Boyle, Brady, and Lew, 1998). Fusion of
a secreted form of human IgG with CTLA-4 increased antibody responses to the
IgG greater than 1000-fold and changed the bias of the response from
complement (C’-)dependent to C’-independent antibodies.

Fusions of human IgG with L-selectin also increased antibody responses
but did not change the C’-binding characteristics of the raised antibody. The
immunogen fused with L-selectin was presumably delivered to Iymph nodes by
binding to the high endothelial venules, which serve as portals. Fusions between
antigens and cytokine cDNAs have resulted in more moderate increases in
antibody, Th, and Tc responses (Hakim, Levy, and Levy, 1996; Maecker et al.,
1997). 1L-4-fusions have increased antibody responses, whereas IL-12 and IL-1B
have enhanced T-cell responses.

Two approaches to DNA delivery are injection of DNA in saline using a
hypodermic needle or gene gun delivery of DNA-coated gold beads. Saline
injections deliver DNA into extracellular spaces, whereas gene gun deliveries
bombard DNA directly into cells. The saline injections require much larger

amounts of DNA (100-1000 times more) than the gene gun (Fynan et al.,, 1993).
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These two types of delivery also differ in that saline injections bias responses
towards type 1 T-cell help, whereas gene gun deliveries bias responses towards
type 2 T-cell help (Feltquate et al., 1997; Pertmer, Roberts, and Haynes, 1996).
DNAs injected in saline rapidly spread throughout the body. DNAs delivered by
t}le gun are more localized at the target site. Following either method of
inoculation, extracellular plasmid DNA has a shoit half life on the order of 10
minutes (Kawabata, Takakura, and Hashida, 1995; Lew et al., 1995). Vaccination
by saline injections can be intramuscular (Lm.) or intradermal (i.d) (Fynan et al.,
1993).

Although intravenous and subcutaneous injections have met with different
degrees of success for different plasmids (Bohm et al., 1998; Fynan et al., 1993),
intraperitoneal injections have not met with success (Bohm et al., 1998; Fynan et
al, 1993). Gene gun deliveries can be administered to the skin or to surgically
exposed muscle. Methods and routes of DNA delivery that are effective at raising
immune responses in mice are effective in other species.

Immunization by mucosal delivery of DNA has been less successful than
immunizations using parenteral routes of inoculation. Intranasal administraﬁén of
DNA in saline has met with both good (Asakura et al., 1997; Sasaki et al., 1998b)
and limited (Fynan et al., 1993) success. The gene gun has successfully raised
IgG following the delivery of DNA to the vaginal mucosa (Livingston et al,
1995). Some success at delivering DNA to mucosal surfaces has also been
achieved using liposomes (McCluskie et al., 1998), microspheres (Chen et al.,

1998a; Jones et al, 1997) and recombinant Shigella vectors (Sizemore,
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Branstrom, and Sadoff, 1995; Sizemore, Branstrom, and Sadoff, 1997).

The dose of DNA needed to raise a response depends upon the method of
delivery, the host, the vector, and the encoded antigen. The most profound effect
is seen for the method of delivery. From 10 ug to I mg of DNA is generally used
for saline injections of DNA, whereas from 0.2 pg to 20 pg of DNA is used for
gene gun deliveries of DNA. In general, lower doses of DNA are used in mice
(10-100 pg for saline injections and 0.2 pg to 2 pg for gene gun deliveries), and
higher doses in primates (100 pg to 1 mg for saline injections and 2 pg to 20 pg
for gene gun deliveries). The much lower amount of DNA required for gene gun
deliveries reflect the gold beads directly delivering DNA into cells.

An example of the marked effect of an antigen on the raised response can
be found in studies comparing the ability to raise antibody responses in rabbits of
DNAs expressing the influenza hemagglutinin or an immunodeficiency virus
envelope glycoprotein (Env) (Richmond et al, 1998).  Under similar
immunization conditions, the hemagglutinin-expressing DNA raised long lasting,
high avidity, high titer antibody (~100 pg per ml of specific antibody), whereas
the Env-expressing DNA raised only transient, low avidity, and low titer antibody
responses (<10 pg per ml of specific antibody). These differences in raised
antibody were hypothesized to reflect the hemagghtinin being a T-dependent
antigen and the highly glycosylated immunodeficiency virus Env behaving as a
T-independent antigen.

Both protein and recombinant viruses have been used to boost

31

JP 2004-532603 A 2004.10.28



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(113)

WO 01/92470 PCT/US01/06795

20

DNA-primed immune responses. Protein boosts have been used to increase
neutralizing antibody responses to the HIV-1 Env. Recombinant pox virus boosts
have been used to increase both humoral and cellular immune responses.

For weak immunogens, such as the immunodeficiency virus Env, for
which DNA-raised antibody responses are only a fraction of those in naturally
infected animals, protein boosts have provided a means of increasing low titer
antibody responses (Letvin et al,, 1997; Richmond et al, 1998). In 2 study in
rabbits, the protein boost increased both the titers of antibody and the avidity and
the persistence of the antibody response (Richmond et al., 1998). Censistent with
a secondary immune response to the protein boast, DNA primed animals showed
both more rapid increases in antibody, and higher titers of antibody following a
protein boost than animals receiving only the protein. However, by a second
protein immunization, the kinetics and the titer of the antibody response were
similar in animals that had, and had not, received DNA priming immunizations. ‘

Recombinant pox virus boosts have proved to be a highly successful
method of boosting DNA-prirned CD8+ cell responses (Hanke et al., 1998a; Kent
ot al, 1998; Schneider ot al, 1998). Following pox virus boosters,
antigen-specific CD8+ cells have been increased by as much as 10-fold in DNA
primed mice or macaques. Studies testing the order of immunizations reveal that
the DNA must be delivered first (Schneider et /aI., 1998). This has been
hypothesized to reflect the DNA focusing the immune response on the desired
immunogens. The larger increases in CD8+ cell responses following pox virus

boosts has been hypothesized to reflect both the larger amount of antigen
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expressed by the pox virus vector, as well as pox virus-induced cytokines
augmenting immune responses (Kent et al., 1998; Schneider et al., 1998).

A number of different pox viruses can be used for the pox boost. A
vaccinia virus termed modified vaccinia Ankara (MVA) has been particularly
effective in mouse models (Schneider et al., 1998). This may reflect MVA, which
is replication defective in mammalian models, being attenuated for the ability to
evade host immune responses.

Responses raised by a DNA prime followed by pox virus boost can be
highty effective at raising protective cell-mediated immune responses. In mice,
intramuscular injections of DNA followed by recombinant pox boosts have
protected against a malaria challenge (Schneider et al., 1998). In macaques,
iniradermal., but not gene gun DNA primes, followed by recombinant pox virus
boosters have contained challenges with chimeras of simian and human
immunodeficiency viruses (Robinson et al., 1999).

DNA vaccines for immunodeficiency viruses such as HIV-1 encounter the
challenge of sufficiently limiting an incoming infection such that the inexorable
long- term infections that lead to AIDS are prevented. Complicating this is that
neutralizing antibodies is both difficult to raise and specific against particular
viral strains (Burton and Montefiori, 1997; Moore and Ho, 1995). Given the
problems with raising neutralizing antibody, much effort has focused on raising
cell-mediated responses of sufficient strength to severely curtail infections. To
date, the best success at raising high titers of Tc have corue from immunization

protocols using DNA primes followed by recombinant pox virus boosters. The
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efficacy of this protocol has been evaluated by determining the level of specific
Tc using assays for cytolytic activity (Kent et al, 1998), by staining with
MHC-specific tetramers for specific SIV Gag epitopes and by challenge with
SIVs or SHIVs (Hanke, 1999).

A number of salient findings are emerging from preclinical trials using
DNA primes and recombinant pox virus boosts, The first is that challenge
infections can be contained below the level that can be detected using quantitative
RT-PCR analyses for plasma viral RNA (Robinson et al,, 1999). The second is
that this protection is long lasting and does not require the presence of
neutralizing antibody (Robinson et al., 1999). The third is that intradermal DNA
priming with saline injections of DNA is superior to gene gun priming for raising
protective immunity (P=0.01, Fisher's exact test) (Robinson et al., 1999).

The povel pGA vectors of the present invention have a prokaryotic origin
of replication, a selective marker gene for plasmid selection, and a transcription
cassette for eukaryotic cells. Unique to the pGA vectors of the present invention
is the inclusion of the lambda terminator in the same transcriptional orientation,
and following, the selective marker gene. This terminator sequence prevents
read-through from the kanamycin cassette into vaccine sequences while the
plasmid is being produced in bacteria. Prevention of transcriptional read-through
stabilizes vaccine insert sequences by limiting the exposure of secondary
structures that can be recognized by bacterial endonucleases.

A transcription cassette as incorporated in the pGA vectors of the present

invention uses sequences from the cytomegalovirus immediate early promoter
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(CMVIE) and from the bovine growth hormone polyadenylation sequences
(BGHpA) to control franscription. A leader sequence that is a synthetic bomolog
of the tissue plasminogen activator gene leader sequence (tPA) is optional in the
transcription cassette. The vectors of the present invention differ in the sites that
can be used for accepting vaccine inserts and in whether the transcription cassette
includes intron A sequences in the CMVIE promoter. Both intron A and the tPA
leader sequence have been shown in certain instances to supply a strong
expression advantage to vaccine inserts (Chapman et al., 1991).

pGALl is a 3894 bp plasmid. pGA1 comprises a promoter (bp 1-690), the
CMV-intron A (bp 691-1638), a synthetic mimic of the tPA leader sequence (bp
1659 — 1721), the bovine growth hormene polyadenylation sequence (bpl761-
1983), the lambda TO terminator (bp 1984-2018), the kanamycin resistance gene
(bp 2037-2830) and the ColEI replicator (bp 2831-3890). The DNA sequence of
the pGA1 construct (SEQ ID NO: 1) is shown in Fig. 2. In Fig. 1, the indicated
restriction sites are single cutters useful for the cloning of vaceine inserts. The
Clal or BspD1 sites are used when the 5° end of a vaccine insert is cloned
upstream of the tPA leader. The Nhel site is used for cloning a sequence in frame
with the tPA leader sequence. The sites listed between Smal and Blnl are used
for cloning the 3” terminus of a vaccine insert.

pGA2 is a 2947 bp plasmid lacking the 947 bp of infron A seguences
found in pGA1. pGA2 is the same as pGAl, except for the deletion of intron A
sequences. pGA2 is valuable for cloming sequences which do not require an

upstream intron for efficient expression, or for cloning sequences in which an
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upstream intron might interfere with the pattern of splicing needed for good

expression. Fig. 3 presents a map of pGA2 with useful restriction sites for .

cloning vaccine inserts, and Fig. 4 shows the DNA sequence SEQ ID NO: 2. The
use of restriction sites for cloning vaccine inserts into pGA2 is the same as that
used for cloning fragments into pGAL.

pGA3 is a 3893 bp plasmid that contains intron A. pGA3 is the same as
pGA1 except for the cloning sites that can be used for the introduction of vaccine
inserts. In pGA3, inserts cloned upstream of the tPA leader sequence use a Hind
I site. Sequences cloned downstream from the {PA leader sequence use sites
between the Smal and the Binl site. In pGA3, these sites include a BamHI site.
Fig. 5 shows the map for pGA3, and Fig. 6 shows the DNA. sequence SEQ ID
NO: 3.

In view of the teachings herein, one skilled in the art will recognize that
any vaccine insert known in the art can be used in the novel pGA constructs
described herein, including but not limited to viral pathogens like HIV, influenza,
measles, herpes, Ebola, and the like.

For example, the present invention contemplates inserts from
immunodeficiency virus, more preferably HIV, including all clades of HIV-1 and
HIV-2 and modifications thereof; influenza virus genes including all subtypes and
modifications thereof, and vaccine inserts derived from measles genes. One
skilled in the art will appreciate that the discussion about inserts derived from
immunodeficiency virus; influenza virus; measles virus; and modifications thereof

are exemplary in nature and provided for the sake of illustration only.
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The immunodeficiency virus vaccine inserts of the present invention were
designed to express non-infectious virus like particles (VLPs) from a single DNA.
This was achieved using the subgenomic splicing elements normally used by
immunodeficiency viruses to express multiple gene products from a single viral
RNA. Important to the subgenomic splicing patterns are (i) splice sites and
acceptors present in full length viral RNA, (ii) the Rev responsive element (RRE)
and (iii) the Rev protein. The splice sites in retroviral RNAs use the canonical
sequences for splice sites in eukaryotic RNAS. The RRE is an ~200bp RNA
structure that interacts with the Rev pratein to allow transport of viral RNAs from
the nucleus to the cytoplasm. In the absence of Rev, the ~10 kb RNA of
immunodeficiency virus undergoes splicing to the mRNAs for the regulatory
genes Tat, Rev, and Nef. These genes are encoded by exons present between RT
and Env and at the 3* end of the genome. In the presence of Rev, the singly
spliced mRNA for Env and the unspliced mRNA for Gag and Pol are expressed in
addition to the multiply spliced mRNAs for Tat, Rev, and Nef.

The expression of non-infections VLPs from a single DNA affords a
number of advantageous features to an immunodeficiency virus vaccine. The
expression of a number of proteins from a single DNA affords the vaccinated host
the opportunity to respond to the breadth of T- and B-cell epitopes encompassed
in these proteins. The expression of proteins containing multiple epitopes affords
the opportunity for the presentation of epitopes by diverse histocompatibility
types. By using whole proteins, one offers hosts of different histocompatibility

types the opportunity to raise broad-based T-cell responses. Such may be
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essential for the effective containment of immunodeficiency virus infections,
whose high mutation rate sapports ready escape from immune responses (Evans
et al., 1999) (Poignard et al., 1999, Evans, et al., 1995). Just as in drag therapy,
multi-epitope T-cell responses that require multiple mutations for escape will
provide better protection than single epitope T-cell responses that require only a
single murtation for escape.

Antibody responses are often best primed by mulii-valent vaccines that
present an ordered array of an epitope to responding B-cells (Bachmann,
Zinkernagel, 1997). Virus-like particles, by virtue of the multivalency of Env in
the virion membrane, will facilitate the raising of anti-Env antibody responses.
These particles will also present non-denatured and normal forms of Env to the
immune system.

The novel vectors of the present invention can be administered to a patient
in the presence of adjuvants or other substances that have the capability of
promoting DNA. uptake or recruiting immune system cells to the site of the
inoculation.  Embodiments include combining the DNA vaccine with
conventional adjuvants or genetic adjuvants. Conventional adjuvants, including
reagents that favor the stability and uptake of the DNA, recruit immune system
cells to the site of inoculation, or facilitate the immune activation of responding
lymphoid cells, include but are not limited to oil and water emulsions (for
example, complete Freund's adjuvant and incomplete Freund's adjuvant),
Corynebacterium parvum, Bacillus Calmette Guerin, aluminum hydroxide,

glucan, dextran sulfate, iron oxide, sodium alginate, Bacto-Adjuvant, certain
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synthetic polymers such as poly amino acids and co-polymers of amino acids,
saponin, "REGRESSIN" (Vetrepharm, Athens, Ga), "AVRIDINE" (N, N-
dioctadecyl-N',N'-bis(2-hydroxyethyl)-propanediamine),  paraffin  oil, and
muramyl dipeptide. The present invention also contemplates the use of genetic
adjuvants such as immunomodulatory molecules encoded in a co-inoculated
DNA. The co-inoculated DNA can be in the same vaccine construct as the
vaccine immunogen or in a separate DNA vector.

A vaccine according to the present invention can be administered in a
variety of ways including through any parenteral or topical route. For example,
an individual can be inoculated by intravenous, intraperitoneal, intradermal,
subcntaneous or intramuscular methods. Inoculation can be, for example, with a
hypodermic needle, needleless delivery devices such as those that propel a stream
of liquid into the target site, or with the use of a gene gun that bombards DNA on
gold beads into the target site. The vector comprising the pathogen vaccine insert
can be administered to a mucosal surface by a variety of methods including
intranasal administration, i.e., nose drops or inhalants, or intrarectal or
intravaginal administration by solutions, gels, foams, or suppositories.
Alternatively, the vector comprising the vaccine insert can be orally administered
in the form of a tablet, capsule, chewable tablet, syrup, emulsion, or the like. In
an alternate embodiment, vectors can be administered transdermally, by passive
skin patches, iontophoretic means, and the like.

Any appropriate physiologically acceptable medium is suitable for

introducing the vector comprising the pathogen vaccine insert into the patient.
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For example, suitable pharmaceutically acceptable carriers known in the art
include, but are not limited to, sterile water, saline, glucose, dexirose, or buffered
solutions. Carriers may include auxiliary agents including, but not limited to,
diluents, stabilizers (i.e., sugars and amino acids), preservatives, wetting agents,
emulsifying agents, pH buffering agents, viscosity enhancing additives, colors and
the like.

The present invention is further illustrated by the following examples,
which are provided by way of illustration and should not be construed as limiting.
The contents of all references, published patents and patents cited throughout the

present application are hereby incorporated by reference in their entirety.

Example 1:  Structure and Sequence of pGA1
pGAl as illustrated in Fig. 1 and Fig. 2 contains the ColEl origin of
replication, the kanamycin resistance gene for antibiotic selection, the lambda TO
terminator, and a cukaryotic expression cassette including an upstream intron.
The ColElL origin of replication is a 600 nucleotide DNA fragment that contains
the origin of replication {o#i), encodes an RNA primer, and encodes two negative
regulators of replication initiation. All enzymatic functions for replication of the
plasmid are provided by the bacterial host. The original constructed plasmid that
contained the ColE1 replicator was pBR322 (Bolivar, et al. 1977; Suteliffe, et al.
1978).
The kanamycin resistance gene is an antibiotic resistance gene for

plasmid selection in bacteria. The lambda TO terminator prevents read through
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from the kanamycin resistance gene into the vaccine transcription cassette during
prokaryotic growth of the plasmid (Scholtissek and Grosse, 1987). By preventing
read through into the vaccine expression cassette, the terminator helps stabilize
plasmid inserts during growth in bacteria.

The eukaryotic expression cassette is corprised of the CMV immediate
carly promoter including intron A (CMVIE-IA) and termination sequences from
the bovine growth hormone polyadenylation sequence (BGHpA). A synthetic
mimic of the leader sequence for tissue plasminogen activator (tPA) is included as
an option within the transcription cassette. Casseties with these elements have
proven to be highly effective for expressing foreign genes in eukaryotic cells
(Chapman et al., 1991). Cloning sites within the transcription cassette include a
Clal site upstream of the {PA leader, a Nhel site for cloning in frame with the tPA.
leader, and Xmnl, Smal, Rstll, AveIl, and Binl sites for cloning prior to the
BGHDpA.

The ColB1 replicator, the Kanamycin resistance gene and transcriptional
control elements for eukaryotic cells were combined in one plasmid uvsing
polymerase chain reaction (PCR) fragments from a commercial vector, pZErO-2
(In\*itroéen, Carlsbad, CA) and a eukaryotic expression vector , pJW4303 (Lu et
al., 1997).

A 1853 bp fragment from pZEr02 from nt 1319 to nt 3178 included the
ColElorigin of replication and the kanamycin resistance gene. A 2040 bp
fragment from pTW4303 from nt 376 to nt 2416 included the CMVIE promoter

with intron A, a synthetic homolog of the tissue plaminogen activator leader
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(tPA), and the bovine growth hormone polyadenylation site (BGHpA). Fragments
were amplified by polymerase chain reaction (PCR) with oligonucleotide primers
containing Sall sites. A ligation product with the transcription cassettes for
Kanamycin resistance from pZeRO2 and the eukaryotic transcription cassette
form pIW4303 in opposite transcriptional orientations was identified for further
development. Nucleotide numbering for this parent for the pGA vectors was
started from the first bp of the 5’ end of the CMV promoter .

The TO terminator was introduced into this parent for the pGA. vectors by
PCR amplification of a 391 bp fragment with a BamH] restriction endonuclease
site at its 5’end and an Xbal restriction endonuclease site at its 3’end. The initial
355 bp of the fragment were sequences in the BGHpA sequence derived from the
p¥W4303 transcription cassette, the next 36 bases in a synthetic oligonuclotide
introduced the TO sequence and the Xbal site. The introduced TO teminator
sequences comprised the nucleotide sequence as follows:
5-ATAAAAAACGCCCGGCGGCAACCGAGCGTTCTGAA-3” (SEQ ID NO:
)

The TO terminator containing BamH1 - Xbal fragment was substituted for
the homologous fragment without the TO terminator in the plasmid created from
pXeRO 2 and pJW4303. The product was sequenced o verify the TO orientation.

A region in the cukaryotic transcription cassette between nucleotides
1755-1845 contained the last 30bp of the reading frame for SIV nef. This region
was removed from pGA by mutating the sequence at nt1858 and generating an

Avr I restriction endonuclease site. A naturally ocourring Avr II site is located at
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nt1755. Digestion with Avr II enzyme and then religation with T4 DNA ligase
allowed for removal of the SIV segment of DNA between nucleotides 1755-1845.
To facilitate cloning of HIV-1 sequences, into pGA vectors a Clal site was
introduced at bp1645 and an Rstll site at bp 1743 using site directed mutagenesis.

Constructions were verified by sequence analyses.

Example 2: Structure and Sequence of pGA2

pGA2, as illustrated in Fig. 3 and Fig. 4, js identical to pGA1 except for
deletion of the infron A sequences from the CMVIE promoter. pGA2 was created
from pGA1 by introducing a Clal site 8 bp downstream from the mRNA cap site
in the CMVIE promoter. The Clal site was introduced using oligonucleotide-
directed mutagensis using the complimentary primers
5’-CCGTCAGATCGCATCGATACGCCATCCACG-3* (SEQ ID NO: ) and
5°-CGTGGATGGCGTATCGATGCGATCTGACGG-3" (SEQ ID NO: ).

After insertion of the new Clal site, pGAl was digested with Clal to

remove the 946bp Clal fragment from pGA1l, and then religated to yield pGA2.

Example 3:  Structure and Sequence of pGA3
pGA3 as shown in Fig. 5 and Fig. 6 is identical to pGAl except for the
introduction of a Hindlll site in stead of the Clal site at nt 1645 and a BamHI site

instead of the RsrIl site at nucleotide 1743.

Example4: Comparative Expression and Immunoegenicity of pGA3 and
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pIW4303

To determine the efficacy of the pGA plasmids as vaceine vectors, a pGA
plasmid was compared to the previously described vaceine vector pJW4303. The
pIW4303 plasmid has been used for DNA vaccinations in mice, rabbits, and
rthesus macaques {Robinson et al. 1999; Robinson et al, 1997; Pertmer, et al.,
1995; Feltquate, et al. 1997; Torres, et al. 1999). Comparisons were done with
pGA3 with a vaccine insert encoding the normal, plasma-membrane form of the
A/PR/8/34 (HIN1) influenza virus hemagghitinin (pGA3/H1) and pJW4303
encoding the same fragment (pTW4303/H1). Both pGA3 and pIW4303 contain
intron A upstream of influenza H1 sequences.

The pGA3/H1 and pJW4303/HI vaccine plasmids expressed similar levels
of H1 in eukaryotic cells, as summarized below:

TABLE 5: In Vitro Expression Levels of HA plasmids.

Relative HA Units
Plasmids Superpatant Cell Lysate
PGA3/H1 0.120.1 5.7£0.6
pGA vector 0.0£0.0 0.240.1
PIW4303/H1 0.3+£0.05 4.8+0.5
pIW4303 0.0£0.0 0.1£0.1

Human embryonic kidney 293T cells were transiently transfected with
2ug of plasmid and the supemnatants and cell lysates assayed for H1 using an
antigen~capture ELISA. The capture antibody was a polyclonal rabbit serum
against H1, and the detection antibody, polyclonal mouse sera against H1.

pGA3/H1 expressed slightly more HI than pJW4303/H1 (5.8 HA unmits as
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opposed to 5.1 H1 units (Table 6). As expected, 90% of the H1 antigen was in the
cell lysates. A comparative immunization study using pGA3/HI, and
pIW4303/H1 demonstrated comparable or better immunogenicity for pGA3/H1
than pTW4303/H1 (Figure 7). Immunogenicity was assessed in BALB/c mice. In
this example, mice were vaccinated with DNA coated gold particles via gene gun.
Mice were primed and boosted with a low dose (0.1ug) or a high dose (1pg) of
the plasmid DNAs. The booster immunization was given at 4 weeks after the
priming immunization. The amount of anti-H1 IgG raised in respomse to
immunizations was as high or higher following immunization with pGA3/H1 than
following immunization with pJW4303/HL (Figure 7). Thus the pGA vector
proved to be as effective, or more effective, than the pfW4303 vector at raising
immmune responses.
Example 5: Immunodeficiency Virus Vaccine Inserts in pGA Vectors
Immunodeficiency virus vaccine inserts expressing virus like particles
have been developed in pGAl and pGA2. The VLP insert was designed with
clade B HIV-1 sequences so that it would match HIV-1 sequences that are
endemic in the United States. Within clade B, different isolates exhibit clustal
diversity, with each isolate having overall similar diversity from the consensus
sequence for the clade (Subbarao, Schochetman, 1996). Thus, any clade B isolate
can be used as a representative sequence for other clade B isolates. HIV-1 isolates
use different chemokine receptors as co-receptors. The vast majority of viruses
that are undergoing transmission use the CCR-5 co-receptor (Berger, E.A., 1997).

Therefore the vaccine insert was designed to have a CCR-5 using Bnv.
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The expression of VLPs with an RS-Env by a HIV-1 DNA vaccine also
has the advantage of supporting Env-mediated entry of particles into professional
antigen presenting cells (APCs) such as dendritic cells and macrophages. Both
dendritic cells and macrophages express the CD4 receptor and the CCR-5 co-
receptor used by CCR-5-tropic (R5) HIV-1 Envs. By using an R5 Env in the
vaccine, the VLP expressed in a transfected non-professional APC (for example
keratinocyte or muscle cells) can gain entry into the cytoplasm of an APC by Env-
mediated entry. Following entry into the cytoplasm of the APC, the VLP will be
available for processing and presentation by class I histocompatibility antigens.
DNA-based immunizations rely on professional APCs for antigen presentation
(Corr et al., 1996; Fu, et al., 1997, Iwasaki A, et al,, 1997). Much of DNA-based
immunization is accomplished by direct tramsfection of professional APC
(Condon et al,, 1996; Porgador et al., 1998). Transfected muscle cells or
keratinocytes serve as factories of antigen but do not directly raise immune
response (Torres et al., 1997). By using an expressed antigen that is assembled
and released from transfected keratinocytes or muscle cells and then actively
enters professional APC, the efficiency of the immunization may be increased.

Goals in the construction of pGA2/JS2 were (i) to achieve a CCR-5-using
clade B VLP with high expression, (ii) to produce a VLP that was non infectious
and (iii) to minimize the size of the vaccine plasmid. Following the construction
of the CCR-5-using VLP (pGA2/JS2), a derivative of JS2 was prepared that
expresses an Env-defective VLP. This plasmid insert was designated JS5.

Although it is anticipated that this sequence will be a less effective vaccine than
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the Env-containing JS2 VLP, the non-Env containing VLP offers certain
advantages for vaccination. These include the ability o monitor vaccinated
populations for infection by sero-conversion to Env. Deletion of Env sequences
also reduces the size of the vaccine plasmid. The DNA sequence of pGA2/JS2 is

5  shown in Fig. 17 and that of pGA1/JS5 in Figure 18.
To achieve a VLP plasmid with high expression, candidate vaccines were

constrocted from 7 different HIV-1 sequences, as shown in the following table:

Table I: Comparison of candidate vaccine inserts

10
Plasmid Sequences Ability | Expression | Expression | Comment
designation | tested to grow | of Gag of Env
plasmid
BHIO-VLP | BHIO good good good X4 Env
6A-VLP 6A envin poor not tested | not tested
BH10-VLP
BAL-VLP BALenvin good poor poor
BH10-VLP
ADA-VLP ADAenvin | good good good chosen for vaccine,
BH10-VLP renamed pGAIL/JS1
CDC-A-VLP | CDC-A envin | good good poor
BHI0-VLP
CDC-B-VLP | CDC-B-env in | good good good not as favorable
BH10-VLP expression as ADA
CDC-C-VLP | CDC-Cenv | good good good not as favorable
in BH10-VLP expression as ADA.

An initial construct, pBH10-VLP, was prepared from IIIb sequences that
are stable in bacteria and have high expression in eukaryotic cells. The BH10
15  sequences were obtained from the NIH-sponsored AIDS Repository (catalog

#90). The parental pBH10 was used as the template for PCR reactions to
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construct pBHI10-VLP.

Primers were designed to yield a Gag-Rt PCR product (5* PCR product)
encompassing from 5” to 3° 105 bp of the 5° untranslated leader sequence and
gag and pol sequences from the start codon for Gag to the end of the RT coding
sequence. The oligonucleotide primers introduced a Clal site at the 5° end of the
PCR product and EcoRI and Nhel sites at the 3° end of the PCR product. Sense
primer 1 (5-GAGCTCTATCGATGCAGGACTCGGCTTGC-3’ (SEQ ID NO:
) and antisense primer 2 (5’-GGCAGGTTTTAATCGCTAGCCTATGCTCTCC-
3* (SEQ ID NO: )) were used to amplify the 5’PCR product.

The PCR product for the env region of HIV-1 (3°PCR product)
encompassed the vpu, tat, rev, and env sequences and the splice acceptor sites
necessary for proper processing and expression of their respective mRNAs. An
EcaR1 site was introduced at the 5’ end of this product and Nhel and RsrII sites
were  introduced into the 3° end. Sense  primer 3 (5’-
GGGCAGGAGTGCTAGCC-3’ (SEQ ID NO: ) and antisense primer 4 (5'-
CCACACTACTTTCGGACCGCTAGCCACCC-3’ (SEQ ID NO: ) were used
to amplify the 3’PCR product).

The 5° PCR product was cloned into pGA1 at the Clal and Nhel sites and
the identity of the construct confirmed by sequencing. The 3 PCR product was
then inserted into the 5° clone at the EcoRI and Nhel sites to yield pBH10-VLP.
The construction of this VLP resulted in proviral sequences that lacked LTRs,

integrase, vif, and vpr sequences {see Figure 8A).
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Because the BH10-VLP had an X4 rather than an R5 Env, sequences
encoding six
different RS Envs were substituted for env sequences in BH10-VLP. This was
done by cloning EcoRI to BamHI fragments encompassing tat, rev, vpu and env
coding sequences from different viral genomes into pBH10-VLP. The resulting
env and rev sequences were chimeras for the substituted sequences and BH10
sequences (for example see Figure 8B). In the case of the ADA envelope, a
BamHI site was introduced into the ADA sequence to facilitate substituting an
EcoRI to BamHI fragment for the EcoRI to BamHI region of the BH10-VLP
(Figure 8). The results of these canstructions are summarized in Table 1. Of the
six sequences tested, one, the 6A-VLP was found to be associated with poor
plasmid growth in transformed bacteria. This plasmid was not used for further
vaceine development (Table 1).

Among the plasmids exhibiting good growth in bacteria, the best
expression of the VLP
was found for the ADA-VLP (Table 1). In transient transfections in 293T cells,
the expression of the ADA-VLP was higher than that of wt proviruses for ADA or
IIIb (Fig.9). Bxpression was also higher than for a previous VLP-vaccine (dpol)
{(Richmond et al., 1998) that bad successfully primed cytotoxic T-cell (Tc)

responses in thesus macaques (Kent et al., 1998).

Example 6: Safety mutations

Once the ADA-VLP had been identified as a favorable candidate for
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further vaccine developmient, this plasmid was mutated to increase its safety for

use in humans. Further mutations disabled the Zinc fingers in NC that are active

in the encapsidation of viral RNA, and added point mutations to inactivate the

activity of the viral reverse transcriptase and the viral protease (Fig. 8). The

5 following table summarizes the location of the safety point mutations

Table 2. Location of safety point mutations in pGA/JS2 and pGA/ISS to inhibit

viral RNA packaging and abolish reverse transcriptase activity in vaccine

10 constructs
GENE REGION FUNCTION AMINO ACID LOCATIO
CHANGE'
Gag Zn finger Viral RNA packaging C3928 1285/128
Gag Zn finger Viral RNA packaging 3928 1294/129
Gag Zn finger Viral RNA packaging C4138 1348/135
Gag Zn finger Viral RNA packaging C416S 1357/135
Pol RT Polymerase activity D185N 2460/246
Pol RT Strand transfer W266T 2703/2704/2
Pol RNAse H RNAse activity E478Q 3339
'Amino acid number corresponds to individual gemes in HIV-1 BHI0 sequence;
"Nucleotide number in wt HIV-1 BH10 sequence
15

following the manufacturer’s protocal.
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sequencing. Primer pairs used for the mutagenesis were:

(A)C15S ZN1 5’-GGTTAAGAGCTTCAATAGCGGCAAAGAAGGGC-3”
(SEQID NO: )
s C158 ZN2 5-GCCCTTCTTTGCCGCTATTGAAGCTCTTAACC-3

(SEQID NO: )

(B) C36S ZN3 5°-GGGCAGCTGGAAAAGCGGAAAGGAAGG-3’ (SEQ ID

NO: )
10 €368 ZN4 5-CCTTCCTTTCCGCTTTTCCAGCTGCCC-3” (SEQ 1D
NO: )
(C) D185N RT1 5’
15 CCAGACATAGTTATCTATCAATACATGAACGATTITGTATGTAGG-3*
(SEQIDNO: )
D185N RT2 5

CCTACATACAAATCGTTCATGTATTGATAGATAACTATGTCTGG-3”
(SEQIDNO: )
20
(D) W266T RT3 5-GGGGAAATTGAATACCGCAAGTCAGATITACCC-
30
(SEQIDNO: )
W266T RT4 5 GGGTAAATCTGACTTGCGGTATTCAATTTCCCC-3”
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15

20

(SEQIDNO: )

(®) E478Q RTS 5.
CCCTAACTAACACAACAAATCAGAAAACTCAGTTACAAGC-Y’
(SEQIDNO: )

EA78Q RT6 5.
GCTTGTAACTGAGTTTTCTGATTTGTIGTGITAGTTAGGG-3

(SEQIDNO: )

() D25A Prtl 5-GGCAACTAAAGGAAGCTCTATTAGCCACAGGAGC-3’
(SEQIDNO: )
D25Aprt2 5’-GCTCCTGTGGCTAATAGAGCTTCCTTTAGTTGCC 3’

(SEQIDNO: )

The ADA-VLP with the zinc finger and RT mutations was found to
express Gag and Env more effectively than the VLP plasmid without the
mutations (Figure 10). The mutation that inactivated the protease gene markedly
reduced VLP expression (Figure 10) and was not included in the further
development of the vaccine plasmid. The ADA-VLP without mutations was

designated JS1 and the ADA-VLP with mutations, JS2.

Example 7:  Construction of the JS5 Vaceine Iusert

The IS5 insert, a plasmid expressing Gag, RT, Tat, and Rev was

constructed from JS2 by deleting a Bglll fragment in the ADA Env (Fig. 8). This
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deletion removed sequences from nt 4906-5486 of the pGA2/JS2 sequence and
results in a premature stop codon in the env gene leading to 269 out of the 854
amino acids of Env being expressed while leaving the tat, rev, and vpu coding
regions the RRE and splice acceptor sites intact. The DNA sequence of

pGAI1/IS5 is shown in Fig. 18.

Example 8: Minimizing the Size of the JS2 and JS5 Vaccine Plasmids

The JS2 and JS5 vaccine inserts were originally constructed in pGAl, a
vector that contains the ~1 kb intron A of the CMVIE promoter upstream of the
vaccine insert, To determine whether this intron was necessary for high levels of
vaccine expression, pGA2 vectors lacking intron A were constructed expressing
the JS2 and JS5 vaccine inserts. In expression tests, pGA2 proved 1o have as
good an expression pattern as pGA1 for JS2 (Figure 11). In contrast to this result,
IS5 was expressed much more effectively by pGA1 than pGA2 (Figure 11). For
the JS5 imsert, the absence of infron A resulted in 2-3-fold lower levels of

expression than in the presence of infron A.

Example 9. Testing for the efficacy of the safety mutations
in the vaccine inserts JS2 and JS5
The three point mutations in RT (Table 2) completely abolished detectable
levels of reverse transcriptase activity for JS2 and JS5. A highty sensitive reverse
transcriptase assay was used in which the product of reverse transcription was

amplified by PCR (Yamamoto, Folks, Heneine, 1996). This assay can detect
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reverse trasncriptase in as few as 10 viral particles. Reverse transcriptase assays
were conducted on the culture supemnatants of transiently transfected cells.
Reverse transcriptase activity was readily detected for as few as 10 particles
(4x107 pg of p24) in the JS1 vaccine but could not be detected for the JS2 or IS5
inserts.

The deletions and zinc finger mutations in the JS2 and JSS vaccine inserts
(Table 2) reduced the levels of viral RNA in particles by at least 1000-fold.
Particles pelleted from the supernatants of transiently transfected cells were tested

for the efficiency of the packaging of viral RNA. The VLPs were treated with

10 DNase, RNA was extracted and the amount of RNA standardized by p24 levels
before RT PCR. The RT PCR reaction was followed by nested PCR using
primers specific for viral sequences. End point dilution of the VLP RNA was
compared to the signal obtained from RNA packaged in wt HIV-1 Bal virus.

Packaging for both JS2 and JS5 was restricted by the deletions in the
15 plasmid by 500-1000-fold, as summarized below:
Table 3:Packaging of viral RNA is reduced in pGA2/TS2 and pGA1/JS5 VLPs
Vaccine Construct Deletions/Mutations Copies vRNA relative to wt HIV-1b
HIV-1 bal Wt 1

pGA1/IS1 VLP Deleted: LTRs, int, vif, .002

vpr, nef
pGA1/IS2 VLP Deleted: LTRs, int, vif, 0001

vpr, nef, Mutations in Zn
fingers and RT

pGAL/IS4 VLP Deleted: LTRs, int, vif, .001

vpr, nef
pGAI1/IS5 VLP Deleted: LTRs, int, vif, .001
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vpr, nef, env; Mutations in
Zn fingers and RT

20

The zinc finger mutations decreased the efficiency of packaging for the
JS2 particles a further 20-fold but did not further affect the efficiency of
packaging for the JS5 particles. This pattern of packaging was reproducible for

particles produced in independent transfections.

Example 10: Western blot analyses of protein expression.

Western blot analyses, shown in Figs. 12A-D, revealed the expected
patterns of expression of pGA2/JS2 and pGA1/JSS. Both immature and mature
proteins were observed in cell lysates, whereas only the mature forms of Gag and
Env were found in the VLP-containing lysates (Figs. 12B and 12C). Reverse

transcriptase was readily detected in cell lysates (Fig. 12D).

Example 11: pGA2/89.6 SHIV Vector Constraction
Initial immunogenicity trials have been conducted with a SHIV-expressing
VLP rather than the HIV-1-expressing vaccine plasmids. SHIVs are hybrids of
simian and human immunodeficiency virus sequences that grow well in macagues
(Li et al,, 1992). By using a SHIV, vaccines that are at least partially of HIV-1

origin can be tested for efficacy in macaque models.
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pGA2/89.6 (also designated as pGA2/M2) expresses sequences from
SHIV-89.6 (Reimann, Li, Voss, et al., 1996; Reimann, Li, Veazey, et al., 1996).
The 89.6 Buv reprosents a patient isolate (Collman et al., 1992). The SHIV-89.6
virus is available as a highly pathogenic challenge stock, designated SHIV-89.6P
(Reimann, Li, Voss, et al., 1996; Reimann, Li, Veazey, et al., 1996), which allows
a rapid determination of vaccine efficacy. The SHIV-89.6P challenge can be
administered via both intrarectal and infravenous routes. SHIV-89.6 and SHIV-
89.6P do not generate cross-neutralizing antibody.

pGA2/89.6 (Fig.13) has many of the design features of pGA2/JS2. Both
express immunodeficiency virus VLPs: HIV-1 VLP in the case of pGA2/JS2,
while the VLP expressed by pGA2/89.6 is a SHIV VLP. The gag-pol sequences
in pGA2/89.6 are from SIV239, while the tat, rev, and env sequences arc from
HIV-1-89.6. pGA2/89.6 also differs from pGA2/IS2 in that the integrase, vif and
vpr sequences have not been deleted, nor has the reverse transcriptase gene been
inactivated by point mutations. Finally, the zinc fingers in NC have been
inactivated by a deletion and not by point mutations.

pGA1/Gag-Pol was also constructed to allow evaluation of the protective
efficacy of a Gag-Pol expressing vector with the Gag-Pol-Env expresssing

pGA2/89.6. This vector was constructed from pGA1/IS5 and pGA2/89.6 (Fig.13).

Example 12: Comparison of the expression of pGA2/89.6 SHIV plasmid

with

PGAZ2/JS2 expression
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Both pGA2/89.6 and pGA1/Gag-Pol expressed similar levels of Gag as
pGA2/JS2. Comparative studies for expression were performed on transiently
transfected 293T cells. Analyses of the lysates and supernatants of transiently
transfected cells revealed that both plasmids expressed similar levels of capsid
antigen (Figure 14). The capsid proteins were quantified using commercial

antigen capture ELISA kits for HIV-1 p24 and SIV p27.

Example 13: pGA2/89.6 SHIV vaccine protocol

A rthesus macaque model was used to investigate the ability of systemic
DNA priming followed by a recombinant MVA (fMVA) booster to protect
against a mucosal challenge with the SHIV-89.6P challenge strain (Amara et al,
2001).

The DNA component of the vaccine (pGA2/89.6) was made as described
in Example 11 and and expressed eight immunodeficiency virus proteins (SIV
Gag, Pol, Vif, Vpx, and Vpr and HIV Env, Tat, and Rev) from a single transcript
using the subgenomic splicing mechanisms of immunodeficiency viruses. The
MVA booster (89.6-MVA) was provided by Dr. Bernard Moss (NIH) and
expresses both the HIV 89.6 Env and the SIV 239 Gag-Pol, inserted into deletion
I and deletion III of MVA respectively, under the control of vaccinia virus
early/late promoters (Wyatt and Moss, unpublished results). The 89.6 Env protein
was fruncated for the C-terminal 115 amino acids of gp4l. The modified H5
promoter controlled the expression of both foreign genes.

The vaccination trial compared i.d. and i.m. administration of the DNA

vaccine and the ability of a genetic adjuvant, a plasmid expressing macaque GM-
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CSF, to enhance the immune response raised by the vaccine inserts. Vaccination
was accomplished by priming with DNA at 0 and 8 wecks and boosting with
1MVA at 24 weeks. For co-delivery of a plasmid expressing GM-CSF, 1-100 pl
i.d. inoculation was given with a solution containing 2.5 mg of pGA2/89.6 and 2.5
mg per ml of pGM-CSF.

I.d. and i.m. deliveries of DNA were compared for two doses, 2.5 mg and
250 pg of DNA. Four vaccine groups of six rhesus macaques were primed with
either 2.5 mg (high-dose) or 250 pg (low-dose) of DNA by intradermal (i.d.) or
intramuscular (i.m.) routes using a needleless jet injection device (Bioject,
Portland OR). The 89.6-MVA booster immunization (2)(10B pfu) was injected
with a needle both i.d. and im. A control group included two mock immunized
apnimals and two naive animals. The vaccination protocol is summarized as

follows:
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Table 4. Vaccination Trial
Group, Prime at Tmmunogen Boost at Immunogen
(# macaque) | 0 and 8 weeks 24 weeks
1(6) 1.d. bioject 2.5mg VLP DNA id.+m. MVA gag-pol-env
2(6) 1L.m. bioject 2.5 mg VLP DNA id. +im. | MVA gag-pol-env
3(6) i.d bioject 250 ug VLP DNA id.+im | MVA gag-pol-env
4(6) im. bioject 250 ug VLP DNA id. +im. [ MVA gag-pol-env
56) i.d. bioject 25mg gag-pol DNA  [id. +im. |MVA gag-pol
6(6) 1.d. bioject 250 ug gag-pol DNA.  [1.d. +im. |MVA gag-pol
7(6) 1.d bioject 250 ug VLP DNA+ 250 | i.d. +im. |MVA gag-pol-env
ug GM-CSF DNA
8(5) 1.d. bioject 2.5 mg control DNA id. +im. {control MVA
i.d. +im.contro] | control MVA.
MVA
9(4) 1.d., bioject 250 ug control DNA + | i.d.+1im. |MVA gag-pol-env
250 ug GM-CSF DNA
10(6) id +im MVA gag-pol-env id+im. [MVA gag-pol-env
5  VLP DNA expresses all SHIV-89.6 proteins except Nef, truncated for LTRs, 2™ ZN++ finger,
mutated to express cell surface Eny; gag-pol DNA expresses SIV mac 239 gag-pol; MVA gag-
pol-eny expresses 89.6 truncated env and SIV mac 239 gag-pol; MVA gag-pol expresses
SIVmac239 gag-pol; MVA dose is 1x10° pfu
10 Animals were challenged seven months after the tMVA booster to test
whether the vaccine had generated Jong-term immunity. Because most HIV-1
infections are transmitted across mucosal surfaces, an intrarectal challenge was
administered to test whether the wvaccine could conirol a mucosal
immunodeficiency virus challenge. Briefly, the challenge stock (5.7 x 10° copies
15 of viral RNA per ml) was produced by onc iv. followed by one intrarectal

passage in rhesus macaques of the eriginal SHIV-89.6P stock. Lymphoid cells

59

JP 2004-532603 A 2004.10.28



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(141)

WO 01/92470 PCT/US01/06795

20

25

were harvested from the intrarectally infected animal at peak viremia, CD8-
depleted and mitegen-stimulated for stock production. Prior to intrarectal
challenge, fasted amimals were anesthetized (ketamine, 10mg/kg) and placed on
their stomach with the pelvic region slightly elevated. A feeding tube [8Fr
(2.7mm) x 16 inches (41 cm), Sherwood Medical, St. Louis, MO] was inserted
into the rectum for a distance of 15-20 cm. Following insertion of the feeding
tube, a syringe containing 20 intrarectal infectious doses in two ml of RPMI-1640
plus 10% fetal bovine serum (FBS) was attached to the tube and the inoculum
slowly injected into the rectumn. Following delivery of the inoculum, the feeding
tube was flushed with 3.0 ml of RPMI without fetal calf serum and then slowly
withdrawn. Animals were left in place, with pelvic regions slightly elevated, for a

period of ten minutes following the challenge.

Example 14: Vaccine-raised T-cell responses

DNA priming followed by rMVA boosting generated high frequencies of
virus-specific T cells that peaked at one week following the tMVA booster, as
shown in Fig. 15. The frequencies of T cells recognizing the Gag-CM9 epitope
were assessed using Mamu-A*01- teframers; and the frequencies of T cells
recognizing epitopes throughout Gag and Env, using pools of overlapping Gag
and Env peptides and an enzyme linked immunospot (ELISPOT) assay.

For tetramer analyses, approximately 1x10° PBMC were surface stained
with antibodies to CD3 (FN-18, Biosource International, Camarillo, CA), CDS8
(SK1, Becton Dickinson, San Jose, CA), and Gag-CM9 (CTPYDINQM)-Mamu-
A*01 tetramer conjugated to FITC, PerCP and APC respectively, in a volume of

100 pl at 8-10°C for 30 min. Cells were washed twice with cold PBS containing
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2% FBS, fixed with 1% paraformaldehyde in PBS and analyses acquired within
24 hrs. on a FACScaliber (Becton Dickinson, San Jose, CA). Cells were initially
gated on lymphocyte populations using forward scatter and side scatter and then
on CD3 cells. The CD3 cells were then analyzed for CD8 and tetramer-binding
cells. Approximately 150,000 lymphocytes were acquired for each sample. Data
were analyzed using FloJo software (Tree Star, Inc. San Carlos, CA).

For IFN-y ELISPOTs, MULTISCREEN 96 well filtration plates
{Millipore Inc. Bedford, MA) were coated overnight with anti-human IFN-y
anﬁbod).l (Clone B27, Pharmingen, San Diego, CA) at a concentration of 2 pg/ml
in sodium bicarbonate buffer (pH 9.6) at 8-10°C. Plates were washed two times
with RPMI medium then blocked for one hour with complete medium (RPMI
containing 10% FBS) at 37°C. Plates were washed five more times with plain
RPMI medium and cells were seeded in duplicate in 100 pl complete medium at
numbers ranging from 2x1 0% to 5x10° cells per well. Peptide pools were added to
each well to a final concentration of 2 pug/ml of each peptide in a volume of 100
ul in complete medium. Cells were cultured at 37°C for about 36 hrs under 5%
CO,. Plates were washed six times with wash buffer (PBS with 0.05% Tween-
20) and then incubated with 1 pg of biotinylated anti-human IFN-y antibody per
ml (clone 7-86-1, Diapharma Group Inc., West Chester, OH) diluted in wash
buffer containing 2% FBS. Plates were incubated for 2 hrs at 37°C and washed
six times with wash buffer. Avidin-HRP (Vector Laboratories Inc, Burlingame,
CA) was added to each well and incubated for 30-60 min at 37°C. Plates were
washed six times with wash buffer and spots were developed using stable DAB as
substrate (Research Genetics Inc., Huntsville, AL). Spots were counted using a
stereo dissecting microscope. An ovalbumin peptide (SIINFEKL) was included

as a control in each analysis. Background spots for the ovalbumin peptide were
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generally <5 for 5x10° PBMC s. This background when normalized for 1x10°
PBMC is <10. Only ELISPOT counts of twice the background (>20) were
considered significant. The frequencies of ELISPQTs are approximate because
different dilutions of cells have different efficiencies of spot formation in the
absence of feeder cells (34). The same dilution of cells was used for all animals
at a given time point, but different dilutions were used to detect memory and peak
effector responses.

Simple linear regression was used to estimate correlations between post-
booster and post-challenge ELISPOT responses, between memory and post-
challenge ELISPOT responses, and between log viral loads and ELISPOT
frequencies in vaccinated groups. Comparisons between vaccine and control
groups were performed by means of 2-sample t-tests using log viral load and log
ELISPOT responses. Comparisons of ELISPOTSs or log viral loads between 4*0/
and non 4*0] macaques were done using 2-sample t-tests. Two-way analyses of
variance were used to examine the effects of dose and route of administration on
peak DNA/MVA ELISPOTs, memory DNA/MVA ELISPOTs, and on
logarithmically transformed Gag antibody data.

Gag-CM9 teframer analyses were restricted to macaques that expressed
the Mamu- A*0] histocompatibility type, whereas ELISPOT responses did not
depend on a specific histocompatibility type. Temporal T cell assays were
designed to score both the acute (peak of effector cells) and long-term (memory)
phases of the T cell response (Fig 15A). As expected, the DNA immunizations
raised low levels of memory cells that expanded to high frequencies within one
week of the IMVA booster (Fig. 15). In Mamu-4*0I macaques, cells specific to
the Gag-CM9 epitope expanded to frequencies as high as 19% of total CD8 T
cells (see animal 2 Fig 15B). This peak of specific cells underwent a >10-fold
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contraction into the DNA/MVA memory pool (Figs. 15A and B). ELISPOTs for
three pools of Gag peptides also underwent a major expansion (frequencies up to
4000 spots for 1x10° PBMC) before contracting into the DNA/MVA memory
response (Fig. 15C). The frequencies of ELISPOTs were the same in macaques
with and without the 4*0/ histocompatibility type (P>0.2.). At both peak and
memory phases of the vaccine response, the rank order for the height of the
ELISPOTs in the different vaccine groups was 2.5 mg i.d > 2.5 mg im. > 250 pg
id.> 250 pgim. (Fig.15C). The IFN-y-ELISPOTs included both CD4 and CD8
cells (work in progress). Gag-CM9-specific CD8 cells had good lytic activity
following restimulation with peptide (data not shown).

Tmpressively, in the outbred population of animals, pools of peptides
throughout Gag and Env stimulated IFN-y-ELISPOTs (Fig. 16A). The breadth of
the cellular response was tested at 25 weeks after the IMVA boost, a time when
vaccine-raised T cells were in memory. Seven out of 7 pools of Gag peptides and
16 out of 21 pools of Env peptides were recognized by T cells in vaccinated
animals. Of the five Env pools that were not recognized, two have been
recognized in a macaque DNA/MVA vaccine trial at the U.S. Centers for Disease
Control (data not shown). The remaining three (pools 19-21) had been truncated
in our immunogens (Amara et al, 2001, submitted) and served as negative
controls. Gag and Env ELISPOTs had overall similar frequencies in the
DNA/MVA memory response (Fig. 16B). The greatest breadth of response was
in high-dose i.d. DNA-primed animals where on average 10 peptide pools (4.5
Gag and 5.3 Env) were recognized. The rank order of the vaccine groups for
breadth was the same as for the peak DNA/MVA response: 2.5 mgi.d. > 2.5 mg
im. > 250 pg i.d. > 250 pg im. (Fig.16B).
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Example 15: Challenge and protection against AIDS

The highly pathogenic SHIV-89.6P challenge was administered
intrarectally at 7 months after the rMVA booster, when vaccine-raised T cells
were in memory (Fig 15).

Determination of SHIV copy number: viral RNA from 150 pl of ACD
anticoagulated plasma was directly extracted with the QIAamp Viral RNA kit
(Qiagen), eluted in 60 pl AVE buffer, and frozen at -80°C until SHIV RNA
quantitation was performed. 5 il of purified plasma RNA was reverse transcribed
in a final 20 pl volume containing 50 mM KCl, 10 mM Tris-HCJ, pH 8.3, 4 mM
MgCly, 1 mM each dNTP, 2.5 pM random hexamers, 20 units MultiScribe RT,
and 8 units RNase inhibitor. Reactions were incubated at 25°C for 10 min.,
followed by incubation at 42°C for 20 min. and inactivation of reverse
transcriptase at 99°C for 5 min. The reaction mix was adjusted to a final volume
of 50l containing 50 mM KCl, 10 mM Tris-HCL, pH 8.3, 4 mM MgCl, 0.4 mM
each dNTP, 0.2 pM forward primer, 0.2 uM reverse primer, 0.1 uM probe and 5
units AmpliTag Gold DNA polymerase (all reagents from Perkin Elmer Applied
Biosystems, Foster City, CA). The primer sequences within a conserved portion
of the SIV gag gene are the same as those described previously (Staprans, S., et
al., 1996).

A Perkin Elmer Applied Biosystems 7700 Sequence Detection System
was used with the PCR profile: 95°C for 10 min., followed by 40 cycles at 93°C
for 30 sec., 59.5°C for 1 min. PCR product accumulation was monitored using
the 7700 sequence detector and a probe to an internal conserved gag gene
sequence, where FAM and Tamra denote the reporter and quencher dyes. SHIV

RNA. copy number was determined by comparison to an external standard curve
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consisting of virion-derived SIVmac239 RNA quantified by the SIV bDNA
method (Bayer Diagnostics, Emeryville, CA). All specimens were extracted and
amplified in duplicate, with the mean result reported. With a 0.15-ml plasma
input, the assay has a sensitivity of 10° copies RNA/ml plasma, and a linear
dynamic range of 10° to 10° RNA copies (R = 0.995). The intra-assay coefficient
of variation is <20% for samples containing >10* SHIV RNA copies/ml, and
<25% for samples containing 10° - 10* SHIV RNA copies/ml. In order to more
accurately quantitate low SHIV RNA copy oumber in vaccinated animals at
weeks 16 and 20, the following modifications to increase the sensitivity of the
SHIV RNA assay were made: 1) Virions from <lml of plasma were concentrated
by centrifugation at 23,000g, 10°C for 150 minutes and viral RNA was extracted;
2) A one-step RT-PCR method was used. Absolute SHIV RNA copy numbers
were determined by comparison to the same SIVmac239 standards. These
changes provided a reliable quantitation limit of 300 SHIV RNA copies/ml, and
gave SHIV RNA values that were highly correlated to those obtained by the first
method vsed (r = 0.91, p<0.0001).

Challenge results: The challenge infected all of the vaceinated and control
animals. However, by two weeks post-challenge, titers of plasma viral RNA were
at least 10-fold lower in the vaccine groups (geometric means of 1x107 to 5x107)
than in the control animals (geometric mean of 4x10%)(Fig. 19A). By 8 weeks
post-challenge, both high-dose DNA-primed groups and the low-dose i.d. DNA-
primed group had reduced their geometric mean loads to about 1000 copies of
viral RNA per ml. At this time the low-dose i.m. DNA-primed group had a
geometric mean of 6x10° copies of viral RNA and the non-vaceinated controls, a
geometric mean of 2 x 10°. By 20 weeks post-challenge, even the low-dose i.m.

group had reduced its geometric mean copies of viral RNA to 1000. At this time,
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the nnvaccinated controls were succumbing to AIDS. Among the 24 vaccinated
anirnals, only one animal, in the low dose 1.m. group, had intermittent viral loads
above 1x10" copies per mi (Fig 19D).

The rapid reduction of viral Joads protected the vaccinated macaques
against the loss of CD4 cells and the rapid onset of AIDS (Figs. 198, 19C, 19E).
By 5 weeks post-challenge, all of the non-vaccinated controls had undergone the
profound depletion of CD4 cells that is characteristic of SHIV-89.6P infections
(Fig 19B). All of the vaccinated animals maintained their CD4 cells with the
exception of animal 22 (see above), which underwent a slow CD4 decline (Fig
19E). By 23 weeks post-challenge, three of the four control animals had
succumbed to AIDS (Fig. 19C). These animals had variable degrees of
enterocolitis with diarrhea, cryptosporidiosis, colicystitis, enteric campylobacter
infection, spenomegaly, lymphadenopathy, and SIV-associated giant cell
pneumonia. In contrast, all 24 vaccinated animals have maintained their health.

Intracellular  cyiokine assays:  approximately 1x10° PBMC were
stimulated for one hour at 37°C in 5 ml polypropylene tubes with 100 pg of Gag-
CM9 peptide (CTPYDINQM) per ml in a volume of 100 pl RPMI containing
0.1% BSA and anti-human CD28 and anii-human CD49d (Pharmingen, Inc. San
Diego, CA) costimnlatory antibodies (1 pg/ml). 900 pl RPMI containing 10%
FBS and monensin (10 pg/ml) was added and the cells cultured for an additional
5 hrs at 37°C at an angle of 5 degrees wmder 5% CQO,. Cells were surface stained
with antibodies to CD8 conjugated to PerCP (clone SK1, Becton Dickinson) at 8°-
10°C for 30 min., washed twice with cold PBS containing 2% FBS, fixed and
permeabilized with Cytofix/Cytoperm solution (Pharmingen, Inc.). Cells were
then incubated with antibodies to human CD3 (clone FN-18, Biosource

International, Camarillo, CA) and IFN-y (Clone B27, Pharmingen) conjugated to
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FITC and PE, respectively, in Perm wash solution (Pharmingen) for 30 min at
4°C. Cells were washed twice with Perm wash once with plain PBS, resuspended
in 1% para-formaldehyde in PBS. Approximately 150,000 lymphocytes were
acquired on the FACScaliber and analyzed using FloJo software.

Proliferation assay: Approximately 0.2 million PBMC were stimulated
with appropriate antigen in triplicate in a volume of 200 pl for five days in RPMI
containing 10% FCS at 37°C under 5% CQ.. Supernatants from 293T cells
transfected with the DNA expressing either SHIV-89.6 Gag and Pol or SHIV-89.6
Gag, Pol and Env were used directly as antigens. Supernatants from mock DNA
(vector alone) transfected cells served as negative controls. On day six cells were
pulsed with 1 pCi of tritiated-thymidine per well for 16-20 hrs. Cells were
harvested using an automated cell harvester (TOMTEC, Harvester 96, Model
1010, Hamden, CT) and counted using a Wallac 1450 MICROBETA Scintillation
counter (Gaithersburg, MD). Stimulation indices are the counts of tritiated-
thymidine incorporated in PBMC stimulated with 89.6 antigens divided by the
counts of tritiated-thymidine incorporated by the same PBMC stimulated with
mock antigen.

Post-challenge T cell results: Containment of the viral challenge was
associated with a burst of antiviral T cells (Fig.15; Fig.20A). At one-week post
challenge, the frequency of tetramer+ cells in the peripheral blood had decreased,
potentially reflecting the recruitment of specific T cells to the site of infection
(Fig. 20A). However, by two weeks post-challenge, tetramert cells in the
peripheral blood had expanded rapidly, to frequencies as high, or higher, than
after the MVA booster (Figs. 15, 20A). The majority of the tetramer+ cells
produced TFN-y in response to a 6-hour stimulation with peptide Gag-CM9 (Fig.

20B) and did not have the “stunned” IFN-y negative phenotype sometimes

67

JP 2004-532603 A 2004.10.28



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(149)

WO 01/92470 PCT/US01/06795

20

observed in chronic viral infections. The post-challenge burst of T cells
contracted concomitant with the decline of the viral load. By 12 weeks post-
challenge, virus-specific T cells were present at approximately one tenth of their
peak height (Figs. 15A, 20A, and data not shown). The height of the peak
DNA/MV A-induced ELISPOTs presaged the height of the post-challenge T cell
response as measured by ELISPOTs (r= +0.79, P<0.0001). In contrast to the
vigorous secondary response in the vaccinated animals, the naive animals
mounted a modest primary response (Figs. 15B, 15C and 204). Tetramert cells
peaked at less than 1% of total CD8 cells (Fig. 20A), and IFN-y-producing T cells
were present at a mean frequency of about 300 as opposed to the much higher
frequencies of 1000 to 6000 in the vaccine groups (Fig. 15C) (P<0.05). The
tetramer+ cells in the control group, like those in the vaccine group, were largely
IFN-y producing following stimulation with the Gag-CM9 peptide (Fig. 20B). By
12 weeks post challenge, 3 of the 4 controls had undetectable levels of IFN-y-
producing T cells (data not shown). This rapid loss of anti-viral CD8 cells in the
presence of high viral loads may reflect the lack of CD4 help.

T cell proliferative responses demonstrated that virus-specific CD4 cells
had survived the challenge and were available to support the antiviral immune
response (Fig. 20C). At 12 weeks post-challenge, mean stimulation indices for
Gag-Pol-Env or Gag-Pol proteins ranged from 35 to 14 in the vaccine groups but
were undetectable in the control group. Consistent with the proliferation assays,
intracellular cytokine assays demonstrated the presence of virus-specific CD4
cells in vaccinated but not control animals (data not shown). The overall rank
order of the vaccine groups for the magnitude of the proliferative response was
2.5mgi.d.>2.5 mgim. >250 pgid. >250ugim.

Preservation of lymph nodes: At 12 weeks post-challenge, lymph nodes
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from the vaccinated animals were morphologically intact and responding to the
infection whereas those from the infected controls had been functionally
destroyed (Fig. 5). Nodes from vaccinated animals contained large numbers of
reactive secondary follicles with expanded germinal centers and discrete dark and
light zones (Fig. 5A). By contrast, lymph nodes from the non-vaceinated control
animals showed follicular and paracortical depletion (Fig. 5B), while those from
unvaccinated and unchallenged animals displayed normal numbers of minimally
reactive germinal centers (Fig. 5C). Germinal centers occupied < 0.05% of total
lymph node area in the infected controls, 2% of the lymph node area in the
uninfected controls, and up to 18 % of the lymph node area in the vaccinated
groups (Fig. 5D). The lymph node area occupied by germinal centers was about
two times greater for animals receiving low-dose DNA. priming than for those
receiving high-dose DNA priming, suggesting more vigorous immnme reactivity
in the low-dose animals (Fig. 5D). At 12 weeks post-challenge, in situ
hybridization for viral RNA revealed rare virus-expressing cells in lymph nodes
from 3 of the 24 vaccinated macaques, whereas virus-expressing cells were
readily detected in lymph nodes from each of the infected control animals (Fig.
SE). In the controls, which had undergone a profound depletion in CD4 T cells,
the cytomorphology of infected lymph node cells was consistent with a
macrophage phenotype (data not shown).

Temporal antibody response: ELISAs for total anti-Gag antibody used
bacterial produced SIV gag p27 to coat wells (2 pug per ml in bicarbonate buffer).
ELISAs for anti-Env antibody used 89.6 Env produced in transiently transfected
293T cells captured with sheep antibody against Env (catalog number 6205;
International Enzymes, Fairbrook CA). Standard curves for Gag and Env ELISAs

were produced using serum from a SHIV-89.6-infected macaque with known
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amounts of anti-Gag or anti-Env IgG. Bound antibody was detected using goat
anti-macaque IgG-PO (catalog # YNGMOIGGFCP, Accurate Chemical,
Westbury, NY) and TMB substrate (Catalog # T3405, Sigma, St. Louis, MO).
Sera were assayed at 3-fold dilutions in duplicate wells. Dilutions of test sera
were performed in whey buffer (4% whey and 0.1% tween 20 in 1X PBS).
Blocking buffer consisted of whey buffer plus 0.5% non-fat dry milk. Reactions
were stopped with 2M H,SO; and the optical density read at 450 nm. Standard
curves were fitted and sample concentrations were interpolated as pg of antibody
per ml of serum using SOFTmax 2.3 software (Molecular Devices, Sunnyvale,
CA).

Results showed that the prime/boast strategy raised low levels of anti-Gag
antibody and undetectable levels of anti-Env antibody (Fig. 22). However, post-
challenge, antibodies to both Env and Gag underwent anamnestic responses with
total Gag antibody reaching heights approaching one mg per ml and total Env
antibody reaching heights of up to 100 pg per mi (Figs. 22A and B).

By two weeks post-challenge, neuiralizing antibodies for the 89.6
immunogen, but not the SHIV-89.6P challenge were present in the high-dose
DNA-primed groups (geometric mean titers of 352 in the i.d. and 303 in the i.m.
groups) (Fig. 22C). By 5 wecks post-challenge, neutralizing antibody to 89.6P
had been generated (geometric mean titers of 200 in the high-dose i.d. and 126 in
the high-dose i.m. group) (Fig. 22D) and neutralizing antibody to 89.6 had started
to decline. Thus, priming of an antibody response to 89.6 did not prevent a B cell
response leading to neutralizing antibody for SHIV-89.6P. By 16 to 20 weeks
post-challenge, antibodies to Gag and Env had fallen in most animals (Figs. 2ZA
and B). This would be consistent with the control of the virus infection.

T cells corvelate with protection. The levels of plasma viral RNA at both
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two and three weeks post-challenge correlated inversely with the peak pre-
challenge frequencies of DNA/MVA-raised IFN-y ELISPOTs (r=-0.53, P=0.008
and r=-0.70, P=0.0002 respectively) (Fig. 23A).

Importantly, these correlations were observed during the time the immune
response was actively reducing the levels of viremia. At later times post-
challenge, the clustering of viral loads at or below the level of detection precluded
correlations. Correlations also were sought between viral load and post-challenge
ELISPOT, proliferative, and neutralizing antibody responses. The levels of IFN-y
ELISPOTS at two weeks post-challenge correlated with the viral load at 3 weeks
post-challenge (r=-0.51, P=0.009) (data not shown). Post-challenge proliferative
and neutralizing antibody responses did not correlate with viral loads.

Dose and route: The dose of DNA had significant effects on both cellular
and humoral responses (P<0.05) while the route of DNA administration had a
significant effect only on lmmoral responses (Figs. 23 C-E). The intradermal
route of DNA delivery was about 10 times more effective than the inframuscular
route for generating antibedy to Gag (P=0.02) (Fig. 23E). Within our data set, i.d.
DNA injections were about 3 times more effective at priming the height and
breadth of virus-specific T cells (Figs. 23C and D). However, these differences
were not significant (height, P=0.2; breadth, P=0.08). Interestingly, the route and
dose of DNA had no significant effect on the level of protection. At 20 weeks
post-challenge, the high-dose DNA-primed animals had slightly lower geometric
mean levels of viral RNA (7x10° and 5x10% than the low-dose DNA-primed
animals (9x10% and 1x10%). The animal with the highest intermittent viral loads
(macaque 22) was in the low dose i.mm.-primed group (Fig. 19D). Thus, the low
dose i.m.-primed group, which was slow to control viremia (Fig. 19A), may have

poorer long term protection. The breadth of the response did not have an
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immediate effect on the containment of viral loads, but with time may affect the
frequency of viral escape.

These results clearly demonstrate that a multiprotein DNA/MVA vaccine
can raise a memory immune response capable of controlling a highly virulent
mucosal immunodeficiency virus challenge. Our excellent levels of viral control
are more favorable than have been achieved using only DNA or tMVA vaccines
(Egan et al., 2000; I. Qurmanov et al., 2000) and comparable to those obtained for
DNA immunizations adjuvanted with interleukin-2 (Barouch et al,, 2000). All of
these previous studies have used more than three vaccine inoculations, none have
used mucosal challenges, and most have challenged at peak effector responses
and pot allowed a prolonged post vaccination period to test for “long term”
efficacy as was done in our study. Our results also demonstrate for the first time
that vaccine-raised T cells, as measured by IFN-y ELISPOTsS, are a correlate for
the control of viremia. This relatively simple assay can now be used for
preclinical evaluation of DNA and MVA immunogens for HIV-1, and should be
able to be used as a marker for the efficacy of clinical trials in humans.

The DNA/MVA vaccine did not prevent infection. Rather, the vaccine
controlled the infection, rapidly reducing viral loads to near or below 1000 copies
of viral RNA per m! of blood. Containment, rather than prevention of infection,
affords the virus the opportunity to establish a chronic infection (Chun et al,
1998). Nevertheless, by rapidly reducing viral loads, a multiprotein DNA/MVA
vaccine will extend the prospect for long-term non-progression and limit HIV

transmission.

Example 16: Gag-Pel Vaccine Trial

A trial using Gag-Pol rather than Gag-Pol-Env expressing immunogens
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was conducted to determine the importance of including Env in the vaccine (see
Fig 27 for constructs). A vaccine that did not include Env would have certain
advantages in the field, such as the ability to screen for anti-Env antibody as a
marker for infection. This trial used pGA1/Gag-Pol and a tMVA expressing the
Gag-Pol sequences of SIV239 (MVA/Gag-Pol) supplied by Dr. Bernard Moss
(NIH-NIAID)

The “Gag-Pol” immunogens were admimstered using the schedule
described in Example
13 above for the “Gag-Pol-Env” (pGA2/89.6 MVA/89.6) immunogens (see Table
4, Groups 5 and 6). The same doses of DNA, 2.5 mg and 250 pg, were used to
prime a high dose and a low dose group and administration was via an intradermal
route. As in the previous vaccine frial described in examples 13 — 15, two to three
mamu A*01 macaques were included in each trial group. T cell responses were
followed for those specific for the p11c-m epitope using the pllc-m tetramers and
using ELISPOTSs stimulated by pools of overlapping peptides, as described in the
above Examples.

Following immunization, vaccine recipients showed anti-Gag T cell
responses similar to those observed in the Gag-Pol-Env vaccine trial. Ammals
were challenged intrarectally with SHIV-892.6P at 7.5 months following the
1MVA booster (Fig. 28). In contrast to the Gag-Pol-Env vaccine protocol, which
protected animals against the rapid loss of CD4 cells, the Gag-Pol animals
uniformly lost CD4 cells (Figs 28B and 28D ). This loss was most pronounced in

the group receiving the Jow dose i.d. DNA prime. Consistent with the loss of CD4
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cells, the Gag-Pol DNA-immunized groups were also less effective at reducing
their viral loads than the Gag-Pol-Env groups (Figs.28A and 28C). Geometric
mean viral loads for these groups were 10-100-fold higher at 3 weeks post
challenge and 10 fold higher at 5 weeks post challenge. These results demonstrate
that the Env gene plays an important role in protecting CD4 cells and reducing the
levels of viral RNA in challenged animals. The results also show that Gag-Pol-
Env DNA/MVA vaccines function more effectively than Gag-Pol DNA/MVA

vaccines in protecting recipients against a virulent challenge.

Example 17: Measles inserts

A DNA vaccine expressing a fusion of measles H and the C3d component
of complement was used to determine if vaccination could achieve earlier and
more efficient anti-H antibody responses. In prior studies in mice by Dempsey et
al., the fusjon of two or three copies of C3d to a model antigen, hen egg lysozyme
increased the efficiency of immunizations by more than 1000-fold (Dempsey et
al, 1996). This resulted in more rapid appearance of hemagglutination inhibition
(HI) activity and protective immunity (Ross et al, 2000 and Ross et al., 2001).

In the human immune system, one consequence of complement activation
is the covalent attachment of the C3d fragment of the third complement protein to
the activating protein. C3d in tumn binds to CD21 on B lymphocytes, a molecule
with B cell stimulatory functions that amplify B lymphocyte activation. In a
measles H-C3d fusion pratein, the H moiety of the fusion would bind to anti-H Ig

receptors on B cells and signal through the B cell receptor, while the C3d moiety
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of the fusion would bind to CD21 and signal through CD19. In this hypothesis, a
B cell responding to an H-C3d fusion protein would undergo more effective
signaling than a B cell responding to H alone. Mice vaccinated with DNA
expressing a secreted H-fused to three copies of C3d (sH-3C3d) generated a more
rapid appearance and higher levels of neutralizing antibody activity than DNA
expressing sH only.

Plasmid DNA: pTR600, a eukaryotic expression vector, was constructed
to contain two copies of the cytomegalovirus immediate-early promoter (CMV-
IE) plus intron A (IA) for initiating transcription of eukaryotic inserts and the
bovine growth honmone polyadenylation signal (BGH poly A) for termination of
transcription. The vector contains a multi-cloning site for the easy insertion of
gene segments and the Col El origin of replication for prokaryotic replication and
the Kanamycin resistance gene (Kan") for selection in antibiotic media (Fig. 29A).

Hemagglutinin (H) ¢DNA sequences from the Edmonton strain and C3d
sequences were cloned as previously described and transferred into the pTR600
vaccine vector using unigue restriction endonuclease sites (Fig. 29B). The
secreted version was generated by deleting the transmembrane and cytoplasmic
domains of H. This was accomplished using PCR to clone a fragment of the H
gene in frame with an N-terminal synthetic mimic of the tissue plasminogen
activator (tpA) leader sequence (Torres, et al, 2000).

The vectors expressing sH-C3d fusion proteins were generated by cloning
three tandem repeats of the mouse homologue of C3d in frame at the 3' end of the

sH gene as previously described (Dempsey, 1996; Ross et al, 2000; and Ross et
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al, 2001). The construct design was based upon Dempsey ef ol and used
sequences from pSLG-C3d. Linkers composed of two repeats of 4 glycines and a
serine {(G4S)2} were fused at the junctures of H and C3d and between each C3d
repeat. Potential proteolytic cleavage sites between the junctions of C3d and the
junction of sH and C3d were mutated by using Bam HI and Bgl II fusion to
mutate an Arg codon to a Gly codon.

The plasmids were amplified in Escherichia coli strain, DH5q, purified
using anion-exchange resin columus (Qiagen, Valencia, CA) and stored at -20°C
in dH,0. Plasmids were verified by appropriate restriction enzyme digestion and
gel electrophoresis. Purity of DNA preparations was determined by optical
density reading at 260nm and 280nm.

Mice and DNA immunizations: Six to 8 week old BALB/c mice (Harlan
Sprague Dawley, Indianapolis, IN) were used for inoculations. Briefly, mice
were anesthetized with 0.03-0.04 ml of a mixture of 5ml ketamine HCL
(100mg/mi) and 1ml xylazine (20mg/ml). Mice were immunized with two gene
gun doses containing 0.5 pg of DNA per 0.5mg of approximately 1-pm gold
beads (DeGussa-Huls Corp., Ridgefield Park, NJ) at a helium pressure setting of
400 psi.

Transfections and expression analysis: The human embryonic kidney cell
line 293T (5 X 10° cells/transfection) was transfected with 2 pg of DNA using
12% lipofectamine according to the manufacture’s guidelines (Life Technologies,
Grand Island, NY). Supernatants were collected and stored at —20°C.

Quantitative antigen capture ELISAs for H were conducted as previously
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described (Cardoso et al, 1998).

For western hybridization analysis, 15 pl of supernatant or cell lysate was
diluted 1:2 in SDS sample buffer (Bio-Rad, Hercules, CA) and loaded onto a 10%
polyacrylamide/SDS gel. The resolved proteins were transferred onto a
nifrocellulose membrane (Bio-Rad, Hercules, CA) and incubated with a 1:1000
dilution of polyclonal rabbit anti-HA antisera in PBS containing 0.1% Tween 20
and 1% nonfat dry milk. After extensive washing, bound rabbit antibodies were
detected using a 1:2000 dilution of horseradish peroxidase-conjugated goat anti-
rabbit antisesrum  and  enhanced  chemiluminescence — (Amersham,
Buckinghamshire, UK).

Antibody assays: A quantitative ELISA was performed to assess anti-H
specific IgG levels. Briefly, Ltk cells constitutively expressing the H protein of
MV (24) were grown in 96-well plates. Antisera dilutions were incubated with
the intact cells expressing H antigen. The anti-H antibodies were allowed to bind
to the cells for 30 min following which the cells were fixed in acetone (80%).
The specific antibody responses were detected with biotinylated anti-mouse 1gG
antibodies and the streptavidine-phosphatase alkaline system (Sigma). Antibody
binding to Ltk cells not expressing H antigen was used to standardize the system.
The resulis were expressed as the endpoint dilution titer.

Neutralization assays. Neutralization assays were conducted on Vero cells
grown in six well plates (25). Briefly, 100-200 p.fu. of the Edmonton strain of
measles virus were mixed with serial dilution of sera, incubated for 1 h at 37°C

and then inoculated onto plates. Plaies were incubated at 37°C for 48 h and
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containing either the sH or sH-3C3d compared to transmembrane-associated
forms of the antigen. Human 293T cells were transiently transfected with 2 pg of
plasmid and both supernatants and cell lysates were assayed for H using an
antigen capture ELISA. Approximately 75% of the H protein was secreted into
the supernatant for both sH-DNA and sH-3C3d-DNA transfected cells. As
expected, ~99% of the H antigen was detected in the cell Iysate of cells
transfected with plasmids expressing transmembrane form of H .

Antibody Response to Measles H DNA Immunizations: The sH-3C3d

expressing DNA plasmids raised higher titers of ELISA antibody than sH DNA.
BALB/c mice were vaccinated by DNA coated gold particles via gene gun with
either 2 0.1 pgor a 1 ug inoculum. At 4 and 26 weeks post vaccination, mice
were boosted with the same dose of DNA given in the first immunization. The
temporal pattern for the appearance of anti-H antibody showed a faster onset in
mice vaccinated with the C3d fusion expressing DNA compared to mice
vaccinated with sH DNA. Good titers of antibody were raised by the first
immunization . These were boosted by the 2" and 3™ immunizations. following
the third immunization, titers were 5-6 times higher in the sH-3C3D vaccinated
mice than in those vaccinated with sH DNA.

Neutralization assays: Examination of the serum for MV neutralization showed
titers up fo 1700 after the second inoculation of 0.1 pg of sH-3C3d expressing
DNA. Neutralizing antibody studies performed on Vero cells detected higher
titers of neutralizing activity against the prototype MV Edmonton strain in mouse

sera elicited by the sH-3C3d constructs than in the sera of mice vaccinated with
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plagues were counted. Neutralization titers are defined as the reciprocal dilution
of sera required to reduce plaque formation by 50% or 90%. Preimmune sera
served as negative controls.

Results: Two hemagglutinin-expressing vaccine plasmids were
constructed in the pTR600 vector to express either a secreted form of H (sH) from
the Edmonston strain or a C3d-fusion of the secreted form of H (sH-3C3d) (Fig.
29). The sH represented the entire ectodomain of H, but excluded the
transmembrane and cytoplasmic region. The cloning placed the N-terminal
synthetic mimic of the tissue plasminongen activator (fPA) leader sequence in
frame with the H sequence. The tPA leader and H sequences were fused
immediately 3' to the transmembrane domain of H. The sH-3C3d fusion protein
was generated by cloning three tandem repeats of the mouse homologue of C3d in
frame with the secreted H gene (Fig. 29B). The proteolytic cleavage sites, found
at the junction between each C3d molecule as well as the junction between the H
protein and the first C3d coding region, were destroyed by mutagenesis.

Western blot analyses revealed sH and sH-3C3d proteins of the expected
sizes. Using a rabbit polyclonal antibody to MV H antisera, westem blot analysis
showed a broad band of ~70kD corresponding to the secreted form of H in the
supernatant of transfected cells. A higher molecular weight band at ~190 kD is
consistent with the projected size of the sH-3C3d fusion protein (Fig. 30). No
evidence for the proteolytic cleavage of the sH-C3d fusion protein was seen by
western analysis.

Measles virus H was cxpressed at slightly lower levels by plasmids
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sH expressing DNA. Mice vaccinated with sH-3C3d expressing plasmids had a
sharp rise in neutralizing antibody levels that reached a plateau by week 14. In
contrast, it took a third vaccination with sH expressing DNA to elicit detectable
levels of neutralizing antibodies. After 28 weeks post-vaccination, sera from
mice vaccinated with sH-3C3d-DNA had neutralizing titers (>250) that counld
reduce plaque formation of MV infection by 90%.

The increase in height of the antibody response to H was 7-15 fold higher
in mice vaccinated with the C3d protein expressing constructs compared to mice
vaccinated with DNA expressing sH only. The increase in antibody response
with DNA expressing sH-3C3d is even more infriguing, since this plasmid
expressed ~60% as much protein as plasmid expressing sH only.

In addition to the increase in the overall antibody level, there was a faster
onset of antibodies that could specificalty neutralize MV in an in vifro infection
assay. After the second immunization, detectable levels of nentralizing antibodies
were observed in mice vaccinated with DNA expressing sH-3C3d. The titer of
the neutralizing antibody peaked at week 14 (1700 for 50% plague reduction),
which are substantially above the minimum correlate for protection (>120 for
50% plaque reduction). In contrast, mice vaccinated with sH expressing DNA
had low levels of neutralizing antibody even after the third vaccination (180 for

50% plaque reduction) (Fig. 31).

Example 18: Influenza inserts with and without -C3d

Plasmid vector construction and purification procedures have been
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previously described for JW4303 (Torres, et al. 1999; Pertmer et al. 1995;
Feltquate et al. 1997). In brief, influenza hemagglutinin (HA) sequences from
A/PR/8/34 (HIN1) were cloned into cither the pfW4303 or pGA eukaryotic
expression vector using unique restriction sites.

Twao versions of HA, a secreted(s) and a transmembrane (fm) associated,
have been previously described (Torres et al. 1999; Feltquate et al.,1997).
Vectors expressing sHA or tmHA in pJW4303 were designated pJW/sHA and
pIW/tmHA respectively and the vectors expressing sHA, tmHA, or sHA-3C3d in
pGA were designated pGA/sHA, pGAAmMHA, and pGA/sHA-3C3d respectively.

Vectors expressing HA-C3d fusion proteins were generated by cloning
three tandem repeats of the mouse homolog of C3d and placing the three tandem
repeats in-frame with the secreted HA gene. The construct designed was based
upon Dempsey et al. (1996). Linkers composed of two repeats of 4 glycines and
a serine [(GsS);] were fused at the joints of each C3d repeat.  The
pGA/SHA-3C3d plasmid expressed approximately 50% of the protein expressed
by the pGA/sHA vector. However, the ratio of sHA-3C3d found in- the
supernatant vs. the cell lysate was similar to the ratio of dntigen expressed by
pGA/sHA. More than 80% of the protein was secreted into the supernatant. In
western analysis, a higher molecular weight band was detected at 120kDa and
represented the sHA-3C3d fusion protein. Therefore, the sHA-3C3d fusion
protein is secreted into the supernatant as efficiently as the sHA antigen.

Mice and DNA immunizations. Six to 8 week old BALB/c mice (Harlan Sprague

Dawley, Indianapolis, IN) were used for inoculations. Mice, housed in
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microisolator units and allowed free access to food and water, were cared for
under USDA guidelines for laboratory animals. Mice were anesthetized with
0.03-0.04 ml of a mixture of Sml ketamine HCI (100mg/ml) and 1ml xylazine
(20mg/ml). Gene gun immunizations were performed on shaved abdominal skin
using the hand held Accell gene delivery system and immunized with two gene
gun doses containing 0.5 pg of DNA per 0.5mg of approximately 1-pm gold
beads (DeGussa-Huls Corp., Ridgefield Park, NJ) at a helium pressure setting of
400 psi.

Influenza virus challenge. Challenge with live, mouse-adapted, influenza virus
(A/PR/8/34) was performed by intranasal instillation of 50 pl allantoic fluid,
diluted in PBS fo contain 3 lethal doses of virus, into the nares of ketamine-
anesthetized mice. This method leads to rapid lung infections and is lethal to
100% of non-immunized mice. Individual mice were challenge at either 8 or 14
weeks after vaccination and monitored for both weight loss and survival. Data
were plotted as the average individual weight in a group, as a percentage of pre-
challenge weight, versus days after challenge.

Antibody response to the HA DNA Immunization protocel: The tmHA and
sHA-3C3d expressing DNA. plasmids raised higher titers of ELISA antibody than
the sHA DNA. BALB/c mice were vaccinated by DNA coated gold particles via
gene gun with either a 0.1 pg or 1 pg dose inoculum. At 4 weeks post
vaccination, half of the mice in each group were boosted with the same dose of
DNA given in the first immunization. Total anti-HA IgG induced by the sHA-

3C3d- and tmHA- expressing plasmids were similar in the different experimental
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mause groups and 3-5 times higher then the amount raised by the sHA expressing
plasmids (Fig. 24). In addition, the amount of anti-HA antibody elicited increased
relative to the amount of DNA used for vaccination in a dose dependent manuer
(Fig 24E-24F). Overall, the dose response curves and temporal pattern for the
appearance of anti-HA antibody were similar in the mice vaccinated with tmHA-
DNA or sHA-3C3d-DNA, but lower and slower, in the mice vaccinated with
sHA-DNA. As expected, the booster immunization both accelerated and
increased the titers of antibodies to HA.

Avidity of mouse HA antiserum.  Sodium thiocyanate (NaSCN)
displacement ELISAs demonstrated that the avidity of the HA-specific antibody
generated with sHA-3C3d expressing DNA was consistently higher than
antibodies from sHA-DNA or tmHA-DNA vaccinated mice (Fig. 25). The
avidity of specific antibodies to HA was compared by using graded
concentrations NaSCN, a chaotropic agent, to disrupt antigen-antibody
interactions. The binding of antibodies with less avidity to the antigen is
disrupted at lower concentrations of NaSCN than that of antibodies with greater
avidity to the antigen. The effective concentration of NaSCN required to release
50% of antiserum (EDsg) collected at 8 weeks after vaccination from sHA-DNA
or tmHA-DNA boosted mice (0.1 ug dose or 1 pg dose) was ~1.20 M (Fig. 25A).
In contrast, antiserum from mice vaccinated and boosted with sHA-3C3d-DNA
had an EDsp of ~1.75 M (Fig 25B). At the time of challenge (14 weeks after
vaccination), the EDsj had increased to ~1.8 M for antibodies from both sHA-

DNA and tmHA-DNA vaccinated mice (Fig. 25C). Antibodies from mice
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vaccinated with sHA-3C3d-DNA had increased to an EDsp of ~2.0 M (Fig 25D).
These resnlts suggest that the antibody from sHA-3C3d-DNA vaccinated mice
had undergone more rapid affinity maturation than antibody from either sHA-
DNA or tmHA-DNA vaccinated mice. The difference between the temporal
avidity maturation of antibody for sHA-3C3d and tmHA was independent of the
level of the raised antibady. Both of these plasmids had similar temporal patterns
for the appearance of antibody and dose response curves for the ability to raise
antibody (Fig. 25).

Hemagglutinin-Inhibition (HI) titers. Hemagglutination-inhibition assays (HI)
were performed to evaluate the ability of the raised antibody to block binding of
A/PR/8/34 (HINI1) to sialic acid. The HI titers were measured from serum
samples harvested from mice at 8 and 14 weeks after vaccination. All boosted
mice had measurable HI titers at week 14 regardless of the dose or vaccine given .
The highest titers {up to 1:1200) were recorded for the sHA-3C3d-DNA
vaccinated mice. Nonboosted mice showed more varjation in HI titers.
Nonboosted mice vaccinated with a 0.1 pg dose of either sSHA-DNA or tmHA-
DNA expressing plasmids had low HI titers of 1:10. In conirast, mice vaccinated
with sHA-3C3d-DNA had titers greater than 1:640. The only vaccinated mice
that had a measurable HI titer (1:160) at week 8 were boosted mice vaccinated
with 1 pg dose sHA-3C3d-DNA. These resuits indicate that C3d, when fused to
sHA, is able to stimulate specific B cells to increase the avidity maturation of
antibody and thus the production of neutralizing antibodies to HA.

Protective efficacy to influenza challenge. Consistent with eliciting the highest
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titers of HI antibody, the sHA-3C3d DNA raised more effective protection than
the sHA or tmHA DNAs. To test the protective efficacy of the various HA-DNA
vaccines, mice were challenged with a lethal dose of A/PR/8/34 influenza virus
(HIN1) and monitored daily for morbidity (as measured by weight loss) and
mortality. Weight loss for each animal was plotted as a percentage of the average
pre-challenge weight versus days after challenge (Fig. 26). Virus-challenged
naive mice and pGA vector only vaceinated mice showed rapid weight loss with
all the mice losing >20% of their body weight by 8 days post-challenge (Fig. 26).
In contrast, PBS mock-challenged mice showed no weight loss over the 14 days
of observation. All boosted mice survived challenge, 14 weeks after vaccination,
regardless of the dose of DNA plasmid administered. However, boosted mice
vaccinated with a 0.1 pg dose of sHA-DNA. d%d drop to 92% of their initial body
weight at 8 days post-challenge before recovering (Fig. 26). In contrast, when 1
pg dose, boosted mice were challenged at 8 weeks after vaccination, the only
mice to survive challenge were sHA-3C3d- and tmHA-DNA vaccinated mice,
albeit with greater weight loss than was observed from mice challenged at 14
weeks after vaccination. The only 0.1 pg dose, boosted mice to survive challenge
at 8 weeks after vaccination were the sHA-3C3d vaccinated mice (Fig. 26).
Among the nonboosted, 0.1 pg dose immunizations, only the sHA-3C3d-
DNA vaccinated mice survived challenge at 14 weeks after vaccination (Fig. 26).
All mice administered a single DNA vaccination lost weight. However, of these,

the sHA-3C3d-DNA vaccinated mice lost the least weight and these mice were
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the only mice to survive the lethal challenge (Fig. 26). These results demonstrate
the that 3C3d protein, when fused to HA, increased the efficiency of a DNA
vaccine, allowing for the reduction in dose of DNA and the number of

vaccinations needed to afford protection to a lethal influenza virus challenge.

Example 19: HIV gp120 -C3d Fusien Constructs

In this study, a similar approach to that described in Example 18 was used
to fuse three copies of murine C3d to the carboxyl terminus of HIV Env gp120
subunit. Using DNA vaceination, BALB/e mice were inoculated and assayed for
enhanced immune resposses. The fusion constructs induced higher antibody
responses to Env and a faster onset of avidity maturation than did the respective
wild-type gp120 sequences. These results suggest that the efficacy of DNA
vaceines for raising antibody can be significantly improved by fusing proteins
with C3d.

Plasmid DNA: pGA was constructed as described in Example 1 above to
contain the cytomegalovirus immediate-early promoter (CMV-IE) plus intron A
(JA) for initiating travscription of eukaryofic inserts and the bovine growth

hormone polyadenylation signal (BGH poly A) for termination of transcription.
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HIV envelope sequences from the isolates ADA, HIB, and 89.6, encoding almost
the entire gp120 region, and C3d sequences were cloned into the pGA vaccine
vector using unique restriction endonuclease sites. The gp120 segment encoded a
region from amino acid 32 to 465 and ended with the amino acid sequence
VAPTRA. The first 32 amino acids were deleted from the N-terminus of each
sgp120 and replaced with a leader sequenced from the tissue plasminogen
activator (tpA). The vectors expressing sgpl20-C3d fusion proteins were
generated by cloning three tandem repeats of the mouse homologue of C3d in
frame with the sgp120 expressing DNA. The construct design was based upon
Dempsey et al (1996). Linkers composed of two repeats of 4 glycines and a
serine {(GsS)2} were fused at the junctures of HA and C3d and between each C3d
repeat. Potential proteolytic cleavage sites between the junctions of C3d and the
junction of 3C3d were mutated by ligating Bam HI and Bgl II restriction
endonuclease sites to mutate an Arg codon to a Gly codon.

The plasmids were amplified in Escherichia coli strain-DHS5¢, purified
using anjon-exchange resin columns (Qiagen, Valencia, CA) and stored at —20°C
in dH,0. Plasmids were verified by appropriate restriction enzyme digestion and
gel electrophoresis. Purity of DNA preparations was determined by optical
density reading at 260nm and 280nm.

Mice and DNA immunizations: Six to § week old BALB/c mice (Harlan
Sprague Dawley, Indianapolis, IN) were vaccinated as described in Example 17
above. Briefly, mice were immunized with two gene gun doses containing 0.5 pug

of DNA per 0.5mg of approximately 1-pum gold beads (DeGussa-Huls Corp.,
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Ridgefield Park, NJ) at a helium pressure setting of 400 psi.

Transfections and expression analysis and western hybridization
experiments were conducted as deseribed in Example 17, except that the
nitrocellulose membranes were incubated with a 1:1000 dilution of polyclonal

5 human HIV-infected patient antisera in PBS containing 0.1% Tween 20 and 1%
nonfat dry milk. After extensive washing, bound human antibodies were detected
using a 1:2000 dilution of horseradish peroxidase-conjugated goat anti-human

antiserum and enhanced chemiluminescence {Amersham, Buckinghamshire, UK).
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ELISA and avidity assays: An endpoint BLISA was performed to assess the
titers of anti-Env IgG in immune serum using purified HIV-1-11IB gp120 CHO-
expressed protein (Intracell) to coat plates as described (Richmond et al., 1998).
Alternatively, plates were coated with sheep anti-Env antibody (International
Enzymes Inc., Fallbrook, CA) and used to capture sgp120 produced in 2937 cells
that were transiently transfected with sgp120 expression vectors. Mouse sera
from vaccinated mice was allowed to bind and subsequently detected by anti-
mouse IgG conjugated to horseradish peroxidase. Endpoint titers were considered
positive that were two fold higher than background. Avidity ELISAs were
performed similarly to serum antibody determination ELISAs up to the addition
of samples and standards. Samples were diluted to give similar concentrations of
specific IgG by O.D. Plates were washed three times with 0.05% PBS-Tween 20.
Different concentrations of the chaotropic agent, sodium thiocyanate (NaSCN) in
PBS, were then added (OM, 1 M, 1.5 M, 2 M, 2.5 M, and 3 M NaSCN). Plates
were allowed to stand at room temperature for 15 minutes and then washed six
times with PBS-Tween 20. Subsequent steps were performed similarly to the
serum antibody determination ELISA and percent of initial IgG calculated as a
percent of the initial O.D. All assays were done in triplicate.

Neutralizing antibody assays: Antibody-mediated neutralization of HIV-1
1IIB and 89.6 was measured in an MT-2 cell-killing assay as described previously
(Montefiori et al., 1988). Briefly, cell-free virus (50 ul containing 10° TCIDsy of
virus) was added to multiple dilutions of serum samples in 100 pl of growth

medium in triplicate wells of 96-well microtiter plates coated with poly-L-lysine
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and incubated at 37°C for 1 h before MT-2 cells were added (10° cells in 100 001
added per well). Cell densities were reduced and the medium was replaced after 3
days of incubation when necessary. Neutralization was measured by staining
viable cells with Finter’s neutral red when cytopathic effects in coutrol wells were
>70% but less than 100%. Percentage protection was determined by calculating
the difference in absorption (As) between test wells (cells + virus) and dividing
this result by the difference in absorption between cell control wells (cells only)
and virus control wells (virus only). Neutralizing titers are expressed as the
reciprocal of the plasma dilution required to protect at least 50% of cells from
virus-induced killing.

Results:  Env was expressed at overall similar levels by plasmids
containing either the secreted form of the antigen, but at a two-four-fold lower
level by the sgp120-C3d expressing plasmids. Human 293T cells were transiently
transfected with 2 pg of plasmid and both supernatants and cell lysates were
assayed for gpl20 using an antigen capture ELISA. The sgpl20 consiructs
expressed from 450 to 800 ng per ml, whereas the 3C3d fusions expressed from
140 to 250 ng per ml. Approximately 90% of the Env protein was present in the
supernatant for both sgpl20 and sgp120-3C3d-DNA transfected cells (data not
shown). The approximately 2-fold differences in the levels of expression of the
different sgp120s is likely a reflection in differences in the Env genes as well as
differences in the efficiency that the capture and detection antibodies recognized
the different Envs.

Western blot analyses revealed sgpl20 and sgp120-3C3d proteins of the
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expected sizes. Using human patient polyclonal antisera, western blot analysis
showed the expected broad band of 115-120 kD corresponding to gp120. A higher
molecular weight band at ~240 kD was consistent with the projected size of the
sgp120-3C3d fusion protein. Consistent with the antigen-capture assay, intense
protein bands were present in the supernatants of cells transfected with sgp120-
DNA, whereas less intense bands were present in the supernatants of cells
transfected with sgp120-3C3d-DNA (data not shown). No evidence for the
proteolytic cleavage of the sgpl20-C3d fusion protein was seen by western
analysis.

Antibody response to Env gpl20 DNA immunizations: The sgpl20-3C3d
expressing DNA plasmids raised higher titers of ELISA antibody than the sgp120
DNA. BALB/c mice were vaccinated by DNA coated gold particles via gene gun
with a 1pg dose inoculum. Mice were vaccinated at day 1 and then boosted at 4,
14, and 26 weeks with the same DNA given in the first immunization. When sera
were assayed on gpl20-IIB -coated plates, mice vaccinated with the DNAs
expressing the C3d fusion proteins had anti-Env antibodies 3-7 times higher then
the amount of antibody raised by the counterpart sgpl120 expressing plasmids.
Among the C3d constructs, mice vaccinated with sgp120-(IIIB)-3C3d had the
highest levels of antibody and mice vaccinated with sgpl20-(ADA)-3C3d
expressing DNA had the lowest levels of anti-Env antibodies. The temporal
pattern for the appearance of anti-Env antibody revealed titers being boosted at
each of the inoculations for all constructs tested.

Differences in the Ievels of the antibody raised by the different Envs
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appeared to be determined by the specificity of the raised antibody. Using an
alternative ELISA protocol, in which antibody was captured on the homologous
Env, all of the C3d-fusions appeared to raise similar levels of antibody. In this
assay, sheep anti-Env antibody was used to capture transiently produced sgp120
proteins. This assay revealed low, but similar levels of antibody raised by each of
the sgp120-3C3d constructs. The lower levels of antibody detected in this assay
are likely to reflect the levels of transfection-produced Env used to capture
antibody being lower than in the assays using commercially produced IIIB gp120
to coat plates. As expected using either ELISA method, booster immunizations
were necessary to achieve even the most modest antibody response.

Avidity of mouse Env antiserum: Sodium thiocyanate (NaSCN)
displacement ELISAs demonstrated that the avidity of the antibody generated
with sgpl20-3C3d expressing DNA was consistently higher than that from
sgpl120-DNA vaccinated mice. Avidity assays were conducted on sera raised by
sgpl20-(1IB) and sgpl20-(JIIB)-3C3d becanse of the type specificity of the
raised antisera and the commercial availability of the IIB protein (but not the
other proteins) for use as capture antigen. The avidity of specific antibodies to
Env was compared by using graded concentrations NaSCN, a chaotropic agent, to
disrupt antigen-antibody interaction. Resulis indicatedthat the antibody from
sgpl20-3C3d-DNA vaccinated mice underwent more rapid affinity maturation
than antibody from sgp120-DNA vaccinated mice.

Env-3C3d expressing plasmids elicit modest neutralizing antibody:

Neutralizing antibody studies performed on MT-2 cells detected higher titers of
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neutralizing activity in the sera generated by the gp120-3C3d constructs than in
the sera generated by the sgpl20 constructs. Sera were tested against two
syncytium inducing, IIB (X4) and 89.6 (X4R5) viruses. Mice vaccinated with
sgp120-3C3d expressing plasmids had very modest levels of neutralizing
antibody to the homologous strain of HIV tested by the protection of MT-2 cells
from virus-induced killing as measured by neutral red uptake. Titers of
neutralizing antibody raised by the gpl20-expressing DNAs were at the
background of the assay.

The results of this study showed that fusions of HIV-1 Env to three copies
of murine C3d enhanced the antibody response to Env in vaccinated mice. Mice
vaccinated with any of the three DNA plasmids expressing sgp120 sequence had
low or undetectable levels of antibody after 4 vaceinations (28 weeks post-prime).
In contrast, mice vaccinated with DNA expressing the fusion of sgp120 and 3C3d
proteins elicited a faster onset of anfibody (3 vaccinations), as well as higher
levels of antibodies.

In conirast to the enhancement of antihody titers and avidity maturation of
antibodies to Env, the amount of neutralizing-antibody elicited in the vaccinated
mice was low. Mice vaccinated with plasmids expressing sgp120 had low levels
of neutralizing antibody that were only modestly increased in mice vaccinated
with spl20-3C3d expressing plasmids. However, the levels of neutralizing
antibodies did apparently increase after the fourth immunization. The poor titers
of neutralizing antibody could have reflected an inherent poor ability of the

sgp120-3C3d fusion protein to raise neutralizing antibody because of the failure
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to adequately expose neutralizing epitopes to responding B cells. The intrinsic
high backgrounds for HIV-1 neutralization assays in mouse sera also may have
contributed to the poor neutralization titers.

The results demonstrate the effectiveness of C3d-fusions as a molecular adjuvant
in enhancing antibody production and enhancing antibody maturation. In
addition, the neutralizing antibody response to Env was modestly increased in
mice vaccinated with C3d-fusion vaccines. Similar to results seen in Examples
17 and 18, using secreted versions of HA from measles and influenza viruses,
C3d-enhanced antibody responses were achieved with plasmids expressing only

half as much protein as plasmids expressing non-fused sgp120.
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CLAIMS

‘What is claimed is:

1. A vector comprising:
a termination sequence encoding for the lambda TO terminator;

5 a prokaryotic origin of replication;

a selectable marker gene; and
a eukaryotic transcription cassette comprising a vaccine insert
encoding one or more immunogens derived from a pathogen.

0 2. The vector of Claim 1, wherein the pathogen is a viral pathogen.

3. The vector of Claim 1, wherein the viral pathogen is selected from the

group consisting of HIV, measles, influenza, polio and rubella.

15 4 The vector of Claim 1, wherein the one or more immunogens is selected
from the group consisting of HIV Gag, HIV gp120 HIV Pol, HIV Env,
HIV VLP, measles fusion protein, measles hemagglutinin, measles
nucleoprotein, influenza hemagglutinin, mutants thereof, and
subseguences thereof.
20
5. The vector of Claim 1, wherein the one or more immunogens are further
selected from the group consisting of HIV Gag, HIV gp120, HIV Pol, BIV

Env, and HIV VLP, mutants thereof, and subsequences thereof.
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The vector according to Claim 1, wherein the vaccine insert encoding one
or more immunogen or immunogens further comprises at least one C3d

gene.

A method of immunizing or treating a patient, comprising the step of
administering a therapeutically effective amount of a physiologically

acceptable composition, comprising the vector of Claim 1.

The method of Claim 7, further comprising the step of subsequently
administering a therapeutically effective amount of a composition
comprising a recombinant pox virus vector expressing one Or mare
immunogens selected from the group consisting of HIV Gag, HIV gp120,
HIV Pol, HIV Env, HIV VLP, measles fusion protein, measles
hemagglutinin, measles nucleoprotein, influenza hemagglutinin, mutants

thereof, and subsequences thereof.
The method of Claim 7, wherein the one or mote immunogens is selected
from the group consisting of HIV Gag, HIV gp120, HIV Pol, HIV Env,

HIV VLP, mutants thereof, and subsequences thereof.

The method of Claim 7, further comprising subsequently administering a

therapeutically effective amount of a recombinant pox virus vector
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expressing one or more Mmunogens selected from the group consisting of
HIV Gag, HIV gpl20, HIV Pol, HIV Env, HIV VLP, measles fusion
protein, measles hemagglutinin, measles nucleoprotein, influenza

hemagglutinin, mutants thereof, and subsequences thereof.

The method of Claim 7, wherein the vector expresses onc or more
immunogens selected from the group consisting of HIV Gag, HIV gp120.

HIV Pol, HIV Env, HIV VLP, mutants thereof, and subsequences thereof.

A vector comprising the DNA sequence SEQ ID NO: 1.

The vector of Claim 12, wherein the vector further comprises a vaccine
insert encoding one or more immunogens selected from the group
consisting of HIV Gag, HIV gp120, HIV Pol, HIV Env, HIV VLP,
measles fusion protein, measles hemagglutinin, measles nucleoprotein,
influenza selected hemagglutinin, influenza transmembrane hemagglutinin

mutants thereof, and subsequences thereof; and optionally at Jeast one C3d

gene.
The vector of Claim 12, wherein the one or more immunogens is selected

from the group consisting of HIV Gag, HIV gp120, HIV Pol, HIV Env,

HIV VLP, mutants thereof, and subsequences thereof.
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A vector comprising the DNA sequence SEQ ID NO:; 2.

The vector of Claim 15, wherein the vector further comprises a vaccine
insert encoding one or more immunogens selected from the group
consisting of HIV Gag, HIV gpl20, HIV Pol, HIV Env, HIV VLP,
measles fusion protein, measles hemagglutinin, measles nucleoprotein,
influenza selected hemagglutinin, influenza transmembrane hemagglutinin
mutants thereof, and subsequences thereof; and optionally at least one C3d

gene.

The vector of Claim 15, wherein the one or more immunogens is selected
from the group consisting of HIV Gag, HIV gp120, HIV Pol, HIV Env,

HIV VLP, mutants thereof, and subsequences thereof.

A vector comprising the DNA sequence SEQ ID NO: 3.

The vector of Claim 18, wherein the vector further comprises a vaccine
insert encoding one or more immunogens selected from the group
consisting of HIV Gag, HIV gpl20, HIV Pol, HIV Env, HIV VLP,
measles fusion protein, measles hemagglutinin, measles nucleoprotein,
influenza selected hemagglutinin, influenza transmembrane hemagglutinin
mutants thereof, and subsequences thereof; and optionally at least one C3d

gene.
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The vector of Claim 18, wherein the one or more immunogens is selected
from the group consisting of HIV Gag, HIV gp120, HIV Pol, HIV Eav,

HIV VLP, mutants thereof, and subsequences thereof.

A vector comprising the DNA sequence SEQ ID NO: 4.

The vector of Claim 21, wherein the vector further comprises a vaccine
insert encoding one or more immunogens selected from the group
consisting of HIV Gag, HIV gpl120, HIV Pol, HIV Env, HIV VLP,
measles fusion protein, measles hemagglutinin, measles nucleoprotein,
influenza selected hemagglutinin, influenza transmembrane hemagglutinin
mutants thereof, and subsequences thereof; and optionally at least one C3d

gene.

The veetor of Claim 21, wherein the one or more immunogens is selected
from the group consisting of HIV Gag, HIV gp120, HIV Pol, HIV Env,
HIV VLP, mutants thereof, and subsequences thereof.

A vector comprising the DNA. sequence SEQ ID NO: 5.

The vector of Claim 24, wherein the vector further comprises a vaccine

insert encoding one or more immunogens selected from the group
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consisting of HIV Gag, HIV gpl20, HIV Pol, HIV Env, HIV VLP,
measles fusion protein, measles hemagglutinin, measles nucleoprotein,
influenza selected hemagglutinin, influenza transmembrane hemagglutinin
mutants thereof, and subsequences thereof; and optionally at least one C3d

gene.

The vector of Claim 24, wherein the one or more immunogens is selected
from the group consisting of HIV Gag, HIV gp120, HIV Pol, HIV Env,

HIV VLP, mutants thereof, and subsequences thereof.

A method of immunizing or treating a patient comprising administering a
therapeutically effective amount of a physiologically acceptable
composition comprising a vector wherein the vector is a nucleic acid
comprising a sequence selected from SEQ ID NOS: 1, 2, 3, 4 and 5, and
wherein administration of the therapeutically effective amount of the

compaosition is by an intramuscular or intradermal route.

The method of Claim 27, wherein the vector expresses one or more
immunogens selected from the group consisting of HIV Gag, HIV gp120,
HIV Pol, HIV Eav, HIV VLP, measles fusion protein, measles
hemagglutinin, measles nucleoprotein, influenza hemagglutinin, utants

thereof, and subsequences thereof; and optionally at least one C3d gene.
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The method of Claim 27, wherein the vector expresses one or more
immunogens selected from the group consisting of HIV Gag, HIV gp120.

HIV Pol, HIV Env, HIV VLP, mutants thereof, and subsequences thereof.

The method of Claim 27, further comprising subsequently administering a
therapeutically effective amount of a recombinant pox virus vector
expressing one or more immunogens selected from the group consisting of
HIV Gag, HIV gp120, HIV Pol, HIV Env, HIV VLP, measles fusion
protein, measles hemagglutinin, measles nucleoprotein, influenza

hemagglutinin, mutants thereof, and subsequences thereof.

The method of Claim 27, wherein the vector expresses one or more
immunogens selected from the group consisting of HIV Gag, HIV gp120.

HIV Pol, HIV Env, HIV VLP, mutants thereof, and subsequences thereof.

A method of immunizing or treating a patient in need thereof comprising
administering a therapeutically effective amount of a composition

comprising the vector of Claint 29.
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A Lysate Supernatant
12 3 818

P60 120
gp120 &
P55
pal —pil
p24 —p24
pl7 —pl7

C Lysate Supernatant
123 123
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B Lysate Supecnatant

Western blots of cell Iysates and tissue culture supernatants from 293T
cells transfected with: 1) Mock 2) pGA2/IS2 3) pGAL/IS5  Primary antibody:
A) pooled apti-HIV Ig from infected patients B) anti-p24 C) anti-gp120 D) anti-

RT.
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B, Anti-HA IgG raised by gene gun inoculation of DNAS expressing HA proteins. Mice were immunized
with different doses of vaccine plasmid. Half of the mice were primed at day 0 and boosted at week 4 (3,0} and half were given a
single vaccination at day 0 {¢,). A ratio of the dose of DNA to specific 1gG concentrations was obtained at week 14 (&), Sera
ware obtained from tiice with vector {filled squares),sHA {open circles), tmHA {open squates) or SHA-3C3d {filled circles). Sera
collected 2t the indicated times from each group were pooled for determination of spectfic lgG levels by ELISA. Data are
represented as the average of three Individual assays. Preimmune sera from mice had no detectable specific [gG.
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g Awicity of the anti-HA lgG ralsed by the three different HA DNA vaceines. Sera were analyzed from
week8 {a b and week 14 (cd) in an A/PRIB/34 (HINT)-speciic NaSCN-displacement ELISA, Sera were abtained from mice
inoculated.Sera were abtained from mice with sHA (open circles], tmbA {open squares) or sHA-3C3d {flled circles), Assays used
pooled serum samples from each mause group at  diution of 1:300, Data are represented as the average of three independent
experiments plus standard enrors,
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Wprotedion from weighit koss after virus challenge, At week 8 (3,b) or week 14 {c-f) mice were challenged
intranasally with a lethal dose of influsnza virus, A/PR/8/34 (HINT), and monitored dally for weight loss. The data are plotted as
percentage of the average Initlal weight. (3.¢) Mice were primed and boosted with a 1 dose of DNA vaceine. () Mice weze
primed and boosted with & 0.1 g dose of DNA vaceine. (€] Mice were given a single T g dose of DNA vaccine. f) Mice were given a
single 0.1 g dose inoculum of DNA vacclie. Sera were obtained from mice with vector (flled squares), sHA {open circles), tmHA
(open scjsares), tHA-3C3d (itlad circles), nave-mock {open triangfes) or naive-vius (illd triangles). The open cross hnlicates the
time-pointatwhich allfive mice i a group succumbed to disease,

Fi oot 26

JP 2004-532603 A 2004.10.28



JP 2004-532603 A 2004.10.28

(249)

PCT/US01/06795

vay¥ 1-AIH @a

t e PANT/L

AL PRI

UOTEAW BOTLA
uonapep 188Uy Uz
968 1-AIH

BETOREATS

Y1 suoISar pars [y

= [

jod-3eny1ynd

51/55

WO 01/92470

L T T T T S N T T T (|

9'68/CvDd

817.5

68 AIHS



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

52/55

[] ra
=

EI &3
=

1 :
¥

ko

[

1
i

1

250 pg. 1.

(250)

: = 5
iR
L e 3
= adon) " Q| |-
& L D
i |-
b L O
% ¥ ] |
poofq [ 1od N
m S99 0D
=)
Ira R
D ek
e [
=
= &

| ——

‘Weeks Post Challenge

1135 %

¥ by
v
i
v
i
,
VP
i.d.

2.5 mg, id.

wussefd [or sod sardo,
YN, IS,

it

it S IO
B EBIEBLE R
ETRRRRER

vaseyd fm xod sordo)
YN [B0A

¢ Booga 1 aad
§{s pad

2E 2%

Flev

JP 2004-532603 A 2004.10.28



JP 2004-532603 A 2004.10.28

(251)

PCT/US01/06795
53/55

WO 01/92470

Usg izg
nHwg ADINIT AHuEg

S ) §09D9DD98299D5D sO

/

Hooo{_peo N ved H peo I

.2 _
FoqoHn PEOE-HS

HOODT

T
vo ™ Hs

:ODU._

T Fow u

L% Y

Lo L L L L L L L L L L L L L L L L L L L L L L L L L L L

WL

0w AWND

waLQ [F 10D v wesnay

SO

—
vAiod HOg

dagoor
0099.Ld
/

OO AW
v uoguy

PR /7
Jr98U]
H SI[SEIAl A\



JP 2004-532603 A 2004.10.28

(252)

PCT/US01/06795

T gy

54/55

" ——2(99

. eAILG
. e (DIOTT

og ;o,@

WO 01/92470

L T T T T S N T T T (|



JP 2004-532603 A 2004.10.28

(253)

PCT/US01/06795

55/55

F000T

uonjonpar snberd 9,08
103} woneZItnno N

0sT 0sL  PEOE-BS

I0)0A oy

or 00T HS
%06  %0S VN
g RS 57 99 PEOCHS —m—
8 wnoxy LY, ;R
m UONBZI[RIINA N
=

Loooor

L T T T T S N T T T (|



(254)

uboobooboboobdooboooboooboaoadao

L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

O

o
<
<
=
=
[
=)
S
S~
v
=

20

=

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

(19) World Intellectual Property
Organization
International Burean

(43) International Publication Date
6 December 2001 (06.12.2001)

PCT

{0 0 O O

(10) International Publication Number

WO 2001/092470 A3

(51) International Patent Classification”: AG1K 39/21,
397275, ADIN 63/00, COTH 21/04, C12N 15/74, 15/86,
1597

(21) International Application Number:
PCT/US2001/006795

(22) International Filing Date: 2 March 2001 (02.03.2001)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/186,364
60/251,083

2March 2000 (02.03.2000) US
1 December 2000 (01.12.2000)  US

(71) Applicant: EMORY UNIVERSITY [US/US]; 2009
Ridgewood Drive, Atlanta, GA 30322 (US).

(72) Inventors: ROBINSON, Harriet, L.; 1051 Mason Woods
Drive, Atlanta, GE 30320 (US). SMITH, James, M.; 6523
Sevenoaks Drive, Tucker, GE 30084 (US). ROSS, Ted,
M.; 4111 Trestops Circle, Winierville, NC 28590 (US).
BRIGHT, Rick, Arthur; 426 Rock Springs Road, NE,
Atlanta, GE 30324 (US). HUA, Jian; 3251 Valleybrook
Place, Decatur, GE 30333 (US). ELLENBERGER, Den-
nis; 5055 Broadreen Drive, Norcross, GE 30092 (UJS).

(74) Agent: HAYZER, David, J.; Womble Carlyle Sandridge
& Rice, P.O. Box 7037, Atlanta, GA 30357-0037 (US).

(81)

(84)

Designated States (national): AE, AG, AL, AM, AT
(utility madel), AT, AU, AZ, BA, BB, BG, BR, BY, BZ,
CA, CH, CN, CR, CU, CZ (utility model), CZ, DE (utility
model), DE, DK (utility model), DK, DM, DZ, EE (utility
model), EE, ES, FI (utility model), FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, IP, KE, KG, KF, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN,
MW, MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI,
SK (utility model), SK, SL, TJ, TM, TR, TT, TZ, UA, UG,
UZ, VN, YU, Z&, ZW.

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

Published:

(88)

with international search report

before the expiration of the time limit for amending the
claims and 1o be republished in the event of receipt of
amendments

Date of publication of the International search report:
25 March 2004

For twa-letter codes and other abbreviations, refer ta the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-

ning

of each regular issue of the PCT Gazette.

(54) Title: DNA EXPRESSION VECTORS AND METHODS OF USE

3
w
Z
g
7
¢
g
5
g
g
E
=l
£
3
g
E
o
[}
>
g
El
2
-
g
=
H
g
z
8
B
8
-
i
g
8
7
g
g
&
g
g
e,
g
>
=
8
g

inserts. The vaccine inserts can include the DNA transcripts of various virus, bacteria, parasite and/or fungi. Also described are
methods of raising multi-epitope CD8 T-cell responses by administering therapentically effective amounts of the novel pGA con-
structs comprising pathogen vaccine inserts followed by booster immunizations with a Tive vectored vaccine comprising the same

vaccine inserts,

JP 2004-532603 A 2004.10.28



(255)

gbooogbodaoan

L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

O

International application No,
INTERNATIONAL SEARCH REPORT U

A CLASSIFICATION OF SUBJECT MATTER
TPC(7)  Please See Extra Sheet.
us CL Please Sse Extrq Sheet.

to ional Patent Classification {IPC) or to both national elassification and JPC
B.  FIELDS SEARCHED
Minfmum d searched ification system followed by classification symbols)
USB. :  424/95.2, 188.1, 207.), 252.1; 450/455, 461, 469, 464, 466, 476, 430; 536/25.72

Documentation searched other than minimum documentation to the extent that such documents are incladed in the fields
searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
BLOSIS, MEDLINE, WEST 2.0

C.  DOCUMENTS CONSIDERED TC BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevent passages Relevant to claim No.
Ty’ Pl passages

Y KENT et al. Enhanced T-Cell & icity and Protective | 1-11, 13, 14, 16,
Efficacy of a Human Immunodeficiency Virus Type 1 Vaccine | 17, 19, 20, 22, 23
Regimen Consisting of Consecutive Priming with DNA and Boosting | and 25-32

with Recombinant Fowlpox Virus. Journal of Virology. December
1998, Vol. 72, No. 12, pages 10180-10188, see entire document.

Y BOHM et al. Routes of Plasmid DNA Vaccination that Prime { 1-11, 13-14, 16,
Murine Humoral and Cellular Immune Responses. Vaccine. 1998, | 17, 19, 20, 22, 23
Vol. 16, No. 9/10, pages 945-954, see entire document. and 2532

[&] Further documents are tisted in the continuation of Box . [ ] See patent fumily annes.

- Spocial salegories of aited dovuaents: EY poblished after the & o priority
o . o 128 10t in sl vih tho applcation e et
Y dooument dafining fho goneral stato of $he axt which is ok considored fho principle or thaory wndedlying the i
Y0 bo of paxienlar olevanos
g " 5 k'l dovument of paxtinulax selevance; the olaimed invention cxunt be
H eadir doewmasnt gublished on or after tho Intarnatioual g date couslta nars o gawak b sonsdd.fo sl 0 inventve lop
= Soowwent which may throw dowbis on privdity clafm(E) o which is wien the docwment 35 taken als
it establis Lioation date itat ofle
:ﬂj“mm"z ,“;;ga;‘ of ssother oftalim or ofber o, dooument of pactionlz elovance; the clxiued favmtion eamot ba
nov Rocument reforring fo am oral disclosu, mse, exhibition or ofher with ono or moro other ek iwmnnh surh combsnation befng
-~ S vious to 3 parson sldllod it the
g dnoumont published prior 1o the inlemational fiing dats dut Jater gy doountens meaber of the sso pstant fsmily
Hhn the priosity data claimad
Date of the actual completion of the international search Date of mailing of the international search report

28 TUNE 2001 ‘ill'g JAN 2004

A R S A ooe mhp "Z% ,fz?if& é,v

JP 2004-532603 A 2004.10.28



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

O

(256)

INTERNATIONAL SEARCH REPORT Tnserpational application No.

FCT/US01/06756

C (Continnation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category®

Citation of d with indi where appropriate, of the relevant passages

Relevant to claim No,

Y

[Form PCT/]
L

ROBINSON ot al. Neutralizing Antibody-Independent Containment
of Tmmunodeficiency Virus Challenges by DNA. Priming and
Recombinant Pox Virus Booster Tmmunizations. Nature Medicine.
May 1999, Vol. 5, No. 5, pages 526-534, see entire document.

BA/210 {continuation of second sheet) (July 1098)%

1-11, 13, 14, 16,
17, 19, 20, 22, 23
and 25-32

JP 2004-532603 A 2004.10.28



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

O

(257)

INTERNATIONAL SEARCH REPORT PCTUSor/oeras

International application No.

A. CLASSIFICATION OF SUBIECT MATTER:
1PC (7)

A61K 98/21, $9/275; ACIN 68/00; CovH 21/04; C12N 15/74 15/86, 15/97

A. CLASSIFICATION OF SUBJECT MATTER:
UsCL :

424/95.2, 188.1, 807.1, 232.1; 485/485, 461, 463, 464, 466, 475, 480; 536/28.72

[Forra PCT/1SA/210 (extra sheet} (July 1998)x

JP 2004-532603 A 2004.10.28



(258) JP 2004-532603 A 2004.10.28

gobogooaon

GLInt.cl.’ 0o 0000000000
0OooO  48/00 Ooooo 48/00 OOOO ooooo

@éGnoooooono  AP(GH,GM,KE,LS,MW,Mz,SD,SL,SZ,TZ,UG,ZW) ,EA(AM,AZ,BY ,KG,KZ ,MD,RU, TJ, TM) ,EP(AT, BE,
CH,CY,DE,DK,ES,FI,FR,GB,GR, IE, IT,LU,MC,NL,PT,SE, TR) ,0A(BF,BJ,CF,CG,CI ,CM,GA,GN,GW,ML ,MR,NE, SN, TD, TG)
,AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CR,CU,CZ,DE,DK,DM,DZ, EE,ES,FI1,GB,GD,GE,GH,GM, HR , HU,
ID, IL,IN,1S,JP,KE,KG,KP,KR,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD,MG,MK,MN ,MW,MX ,MZ ,NO,NZ,PL,PT,RO,RU,SD,SE,S
G,SI1,SK,SL, T3, ™™, TR, TT, TZ,UA,UG,UZ, VN, YU, ZA, ZW

(7000 0000000000000
0000000000000000000000000000000000000

(7000 0000000000
00000000000000000000000000000000000000000000
O

(72000 0000000000000
00000000000000000000000000000000000000000000

(72000 000000
000000000000000000000000000000000000000

(72000 00000000000
00000000000000000000000000000000000000

0000 (00O) 48024 AAOL BA32 CAOL DAO2 EAO4 FAO2 FAO7 FAO8 FAL0 GAll

oooo 0o HAO8 HAL7

0000 OO 4C084 AAL3 NALO ZB092

0000 OO 4C085 AAO3 BAS5 BAS58 BAG9 DD62

OOO0O0 OO 4C087 AAOL AAO2 BC83 CA12 NALO ZB09



	bibliographic-data
	abstract
	claims
	description
	drawings
	international-document-image-group
	search-report
	overflow

