JP 2004-537516 A 2004.12.16

(19) BFREREHFT (JP) 22 | F 4 |A) ()L EARES
153R2004-537516
(P2004-5375164)
43 AFH FRISE128 16 (2004, 12.16)
(51) Int.CL." Fl F—va—F (B%)
A6 1K 48/00 AB1K 48/00 ZNA 4B0O24
AG1K 31/T115 AB1K 31/7115 4C076
AG61K 31/M2 AB1K 31/712 4C084
AB61K 31/T125 AB1K 31/7125 4C0O86
AG1K 47/12 AB1K 47/12
SEWR FWR TRETHER AWK (266 B BEECHES
(2l HEES $5E2002-589499 (P2002-589499) |(71) BAEE A 503414681
(86) (22) HERR TR 14585 130 (2002, 5. 13) ATeA ) IFw kK
(85) BIRRCiRHH ERE1SE11R11H (2003.11.11) ORASENSE, LTD.
(86) EEHEES PCT/US2002/015166 N—Za—FEH HM EX ~HInpv
B7) EERLHES ¥02002/092616 V—d—fw 22 ITAFTL 117
(87 EEEAHA SERL14£E11 21 (2002.11.21) 9 vH— TNRZa2— 41 IH—
(1) WEIBEZFESE 60290, 436 NOA FR=N T TR buT
(39) @5 H ERI3E5H 11H (2001.5.11) Py IR —MA
(32 BAEEEE  RE (US) (74) (RIBA 100068755

#E+ EH ES
(74) {£3E A 100105957
#E+ BH B

B EICHE S

64 [RADER] 75t ASBIREA

(57)00 00

0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000



I [y |
I [ |
O Ooogogog

C— — =

OoOoooooo0ooooooo00 oo oooo oD oo oDooooooDoDoDooooooooaono

Oo0ooooooooDoooo4o0oooooogogogogoo®

Oooooooooooooogod

OOoo0ooooaogo

Oo0ooogoQgos

Ooooooooooooo4ooooooogogogdg

OO0 OoDooo4Qogoooooggh?o

goodaao

oad

(2)

oooooooobooooooooao

R]'CH"Q

|
R,

OOooooogd
Ooo0ooooQgdg

Ooooocoooooooooooooooodg

OoDooocooooooodg

O O0Oogogaog
O 0Ooo0gooo

Ooooooooooooood

Oo0DooogQgogao
Ooo0oooogoQgoao

O Oooo

Ooooooogo

(]

O

O Ooogoo

O0Ooo0ooooao
O O0Oo0Oooooao
O O0Oo0oo0oo0ooao
OO0o0oo0oo0oooao
OOoOo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
O O0Oo0ooO0oo0ooao
OO0Oo0oo0oooao
O 0Ooo0oooao
O oOooooao

O 0O oo

O O0ooo

O O0ooo

O 0Oooo

U
0
gbooooobooanb
0
g

O Oooo

O Ooogo

O O0ooo

O O0ooo

O Oooo
O Oooo

O Ooogo

Favl

O
O
O
O
O
OJ
O
O

O O0ooo

O
O Oooo

O Ooogo

Ooo0ood
Ooo0ooad

O

JP 2004-537516 A 2004.12.16

O Oooo

[

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

e e e e e e e e e e s ) e Y Y I Y
Oooooocoo0ooooooo0o0 oo oDooo oo oo oDo oo oo oooDoDooo0oo0o0Dooooogogogooao

OoOooooooooooooo0 oo oDooooDooDoDooooooooodg

Oooooooo0ooooooooooooogoQgodg
OOoDooooo0oooDoooooooooogogodg
OO0 oDooogogUoooDooo4ggUoooooooogg
OoooocoooooooooooooooOodg
OoooocooooooooooooooooOodg
OooooooooooooooooooooQgog
Oo0ooooooooooooooooooogoogodg
Oo0oOoooo4gogUoooDooo4ggogoooooogg
Ooooooooooooooooooooodg
OoooocoooooooooooooooOodg
Oooooooo0ooDoooo4gogooooao
OooooooooooDoooogooooao
Oo0oooooo4ooooDoooogooooao
Oooooooooooooooooooao
OoooooooooDoooooooooao
Oooooooo0ooDoooogogooooao

OO oo
O 0ooo
O 0Oooo
O oOooo

OooooooogogoQg

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

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

)

O
(]

Oooooooo0oooooogoooao
OOo0ooDooo4ooooooogoggoooao
OO0 o0oDooog4dgoooDoog4goooao
Oooooooooooooogoooao
Oooooooo0oooooogogoooao
Oooooooo0ooooooogoooao
OOo0oooooo4o0oooooogoggoooao
OO0 o0DoDooo4dogoooooogoggoooao
OOooooooooooooogoooao
Ooooooooooooooogoooao
Oooooooo0ooooooogogoooao
Oooooooo0oooooogogoooao
OO0 o0ooDooo4ogoooooggoooao
Ooooooooooooooogoooao
Oooooooooooooogoooao
Oooooooo0oooooogoooao
Oooooooo0oooooogoooao
OO0 o0ooDooo4gogoooooogoggoooao

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

JP

O

2004-537516

goao

O

O

gooad

O

2004.12.

gooad

16

10

20

30

40

50



e s e e e O e e e Y e O e Y O e e o O s [

Ooooooo0ooooooo0ooDooooooooao

ooooao
ooooo
ooooo
ooooao
Ooo0oo
ooooao
ooooao
ooooo
ooooao
ooooo
ooooo
ooooao
Ooo0oo
ooooao
ooooao
ooooo
ooooao
ooooo
ooooo
000
R;-CH-Q

|

R,
ooooo
ooooo
ooooao
Ooo0oo
ooo- O
ooooao
o, 0o0oo
ooooao
ooooo
0000
ooooao
Ooo0oo
oooao-
ooo- 0
Oo- 00
ooooao
ooooo
ooooo
ooooao
Ooo0oo
ooooao
oooao-
ooooo
ooooao
ooooo

O

OoooooQgogoao
OooooogoQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
Ooooooggogaog

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

O0Ooo0oooo

=

O

O oOooo
O oOooo

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O 0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0oo0ooao

O
O
OJ
O
O
O
O
O
O
O

[ i R |

O oOooos

Ooooooggdg

|
Iy |

O

O

OooOoooooQgdg

OooooooQgdg
OoooooogQgg

O
O
O
O
O

OooooogoQgg

Ooooooggdg

OoOoooOooood
Oooooooodg
Ooooooood

OooOoo0ooooQdgadg

O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo

O

OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

1

O
O
O

O
O
O

(4)

O

O 0Ooo0ooo
O 0Ooooo
o

O
O
O
O
OJ

O OO
O OooOooo

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

O

O Ooooo
OoOooogao

O O o
O O o0goaog
O Ooo0ooo

|

[

O 0ooo
O Oooo
O Oooo

JP

O OO
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

2004-537516

2004.12.

16

10

20

30

40

50



e R ey [ s R s [y |

I e e e e e e s e e e s sy |

I o
e e ey e ) e s e e s s s [ [ |

Oooooooooooog

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

Oooooooo0 o0 oo oooo0 oo oo oo o0 oo oDoOoo o0 oo oDooo0oo0 oo ooooooooooQgooQgao

OoOooooooo0ooooooooooDoooogogooo®

Oo0ooooooo0 oo oooooooDoooQgogoo-g

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

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

O

OooooogoQgoao
OooooogQgoao
OO0 ooooggogao
Oooo0oooQgoao
OooooooQgoo

Oooooo®s

[ |
I [ |
OO ogogog
I [ |
OO oOood
[y |
[ |
O O ogogog
O 0O o0oogoo
I [y |
I [ |
O Ooogogoog
OO ogogoQg
O 0o o0oogoo
I [ |
I [y |
I [ |
[ O |
Y s Y |
I [y
I [ [ |
[ |
I [ |
OO ogogoQg
O 0O o0oogoo
I [ Iy |
I [ |
O Ooogogoog
O O ogogog
O 0O o0oogoo
I [y |
I [y |
O Ooogogog
OO ogogoQg

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo

OoooooogooQogoooao

O
O

Ooooooogod

O OO

OO0 ooDooogQgoooao

OooooooogooOoooOoao

O
O
O
O
O

[ |

O

O

OoooocoooQogoooao

O OO

O 0Ooo
O 0Oooo
O 0Oooo
O o0ooao

O

Ooooooogogogogoo-g

OooooogQgogoao
Ooooooggogao
Oooo0ooogoOoao
OooooooQgoao

Oooooo®

OoooooogogQgoooao

O Ooogoo

OO0 oooogQgoooao

O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0gooao
O 0Ooo0oooo

O

OooooQgoogo

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

Oooooooooogoao
OoooooooogooQgoao
Ooooooooogogogogoao
Oooooooogogogaog
OoooooooooOooOgoao
Oooooooooogoao
Ooooooooogogogogoao

=]

O OO

OooooogoQgoao

OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
O0o0Dooooogd

]

O o

()

[m]

O

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

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

OoOoo0ooood

B Ry |

[ =

Ooooooooggogao
OO0 oooooogogogaog
OooooooooQgogoao

O

O 0Ooo0oo0oooao

JP

O 0Ooo0ooo

O o

O

OooOoo0oood

[ Ry |

Oooooooogod
OOoooooogd
OOoooooogd

Ooooooooogoogogoao
Oooooooogogogogoao
OO0 oooooogogogaog

2004-537516

O O0Ooo0ooo

O 0Ooo0ooOoooao
=]

O
Oooooooogod
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogd
Ooooooogd
OOoooooogd

]
|

O d
O O
00O
[ |
O O
O d

Oooooooooogoogoao
OooooooooQgoao
Ooooooooogoogogoao
Oooooooogoogogoao
OO0 oooooogogogaog
Oooooooooogoao
Oooooooooogoao
Ooooooooogoogogoao
Oooooooogogogogoo
Oo0ooooooggogog

O
O
(]
O
O
O

O
O
O
O
O
O

O

2004.12.

O

16

10

20

30

40

50



I [y |
Oo0oo0ooood

[ [ ey e ey e e R

[ e e e e |

e s e e e e s e e e e e s

OoOooooogh?o

[ ) e e

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

Oooo

O O0oo O

Ooooooooogoooogod

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

I Ry |

Ooo0ooooooooooooaoo

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 OooOooo
O O0OoOgoo

OoooooooQgooao

O
O
O
O
O
O
O
O

O 0Ooo0gooo
I O o

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

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

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

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood
Ooooooood
Oooooooodg

O Ooogooao

O
O
O
O
O

O
O

I O o

Ooo0oo0ooao
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogoo

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

O OooOgooog
Ooo0oo0ooao
O 0Ooo0ooao
O 0Ooo0gooo
[ I

OOoooooogodg
Ooooooood
Ooooooood
Oooooooodg
Ooooooodg

O o

O O

O

O OoogoOoog
O 0Oo0ooo
O 0Ooo0ooao

OO ogogog

O d

(6)

O0Ooo0Oo0oood

I [ |

O

O

I R |

OoOoo0ooood

O 0OoogogooQg
O0OoOo0oo0ooogod

O 0o

O

O O

I I B

O

|

[

o |
O 0Oooo
O 0Oooo
O 0Oooo

OoOoo0o0oood

JP

R i I

O OO

O

OoOoo0ooood
OoOoo0oooogod

2004-537516

- od-d

O 0Oooo
Oo0ooOoo
O 0Ooo
O oOooo
O oOooo

OO ogogog
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
OO0Ooo0Oo0oood
OoOoo0oood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod

O
OJ
O
O
O
O

O oOooo
Oo0ooOoo
O 0Ooo

2004.12.

goaoaao

O oOooo

16

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 e ) e s s Y |

OO0 oDoooggUoooooogogogao
Ooooocooooooooogoogoao

Oooooooo0oooooooooDooooooooood
OoooooooooooooooDoDoooooooao

O O

O

OoooooooooDoooooooooog

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod

Oooooooogooooao
OOooooooQgooooao
OO0 ooDooo4Qgooooao
OOo0oooooooooooao
OoooooooOoooooao
Ooooooooooooao
OooooooQogooooao
OO0 ooDooo4Qgooooao
OOo0oooooooOoooooao
Ooooooooooooao
Oooooooogooooaoo
Oooooooogooooao
OO0 ooDooogooooao
OOo0oooooooooooao
OOoooooooOoooooao
Ooooooooooooao
Oooooooogooooao
OO0 ooooogogooooao
OO0 oDoDooo4Qgooooao
OOoooooooooooao

Oooooooooooooo0ooDoooogogogoooao

OOoooooooooooo4o0ooDoooogogogooao

Oo0oDoooUoUoooDoDooUoo4UUooDooogogogogoao

Oooooooooooooooooooooogoooao

O
O

O
O

O 0Oooo
O 0Oooo

Ooooooooooooooo0ooooooogooao

Oooooooooooooo0ooDoooogogogooao

Ooo0ooood

Ooooooooooooo4o0ooDoooogogogogooao

O
O

O Ooooo
O 0Ooooo

Oo0oooooUoUooooDoooo4ooDooogogogoao

Oooooooooooooooooooooogoooao

Ooo0Ooo0oood
OooOoo0ooood

Ooooooooooooooo0ooooooogoooao

OOo0ooooooo0ooDoooo4o0oooooogoQgog
Oo0oooooo0ooooooooooDoooogogg
OOo0ooooo4ooooooo4ogoooooogogg
OoooooooooooooooooooooQgadg
Ooooooooooooooooooooogoogg
OoooooooooDoooo4o0ooooooogogoQgg
OOooooooo0oooooo4ooooDoooogogog
OOo0ooooo4o0oooooo4ogoooooogogg
OO0 o0oDoooddoooDooUo4doooooogogdg
OooooooooooooooooooooogooQgdg
Ooooooooooooooo0ooooooogoQgg

[ |

O 0Oooo

OoOoo0oooogod

€]

O
(]

O 0Oo0ooOoo
O 0Ooo0ooao

Ooo0oood

B I B o |

O
OoOoo0oooogod

OoOooo0oogod

|

O
O

O
O

O o0Oooo
O 0Oooo

JP

O

O

Ooooooooogoogoo

Oooooooogooooao
Ooooooogooooao
OO0 oDoDooo4Qgogoooao
OOo0oooooooooooao
OoooooooOoooooao
OoooooooQoooooao
Ooooooogogooooao
OO0 ooDooo4Qgogoooao

OooooooogoQgooao
Oooooooogoggooao

OooooogoQgaoQg
OooooogogaoQg

OoOoo0ooood
O Ooooo
O 0OoOooo

2004-537516

goao

OO0 oDoooooooDoooo4goooooogogdg
Ooooooooooooooooooooogoogodg
OoooooooooDooooooooooogogoQgog
OOooooooo0oooooo4o0oooooogoQgog
OOooooooo0oooooo4ooooooooggg

OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

O

O

gooad

O

OO0 oooooogoggogogoao
Ooo0ooooooogooao

Oooooogogog
Oooo0ooooogogoad

2004.12.

O
O
O
O

Ooo0ooooooogogooao
OO0 ooooooQgogooo
oo ooooooQgogooo
OO0 oooooogogogoo
OO0 oooooogogogoao

OooooooogoQgg
Oooooooogogog

OoooooooooooooooooDoooogooQgg

Oooooooogoogoooao
Oooooooogoogooao

16

OO0ooDooo4ddoooooooggoooooogogdg

10

20

30

40

50



e R ey [ s R s [y |

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

OOo0ooooodg

O OO

Oooooooog C

OOo0Doooo4oUoooooooo0 oo oDoooooooDooogogog

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

Oooooooogooooao

Ooooooooo0ooooooooooDoooooooDooooooooooodg

e [ ey e [ s [y [ |

Oooooooo0oooDooooogogooooao
OoooooooooDoooogooooao
Oo0oDooogog4oooDoDooo4gQgooooao
Oooooooooooooooooooao
Oooooooooooooooooooao
OoooooooooDooooogooooao
OoooooooooDoooogogooooao
Oo0ooooogog4oooDoooogoggQgooooao
Oooooooooooooooooooao
Oooooooooooooooooooao
Oooooooo0ooDoooo4gogooooao
OooooooooooDoooogooooao
Oo0oooooo4ooooDoooogooooao
Oooooooooooooooooooao
OoooooooooDoooooooooao
Oooooooo0ooDoooogogooooao
Oooooooo0oooDoooogogooooao
OooooooooooDoooogooooao
OO0 OoDoooggUoooDoDooogog4Qgooooao

OoooooogooQogoooao

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

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

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

O
O
O
O
O
O
O
O
O
O

O
O

OoooooogQgoooao

OO0 oooooogogogaog
OooooooogooOoooOoao

OoooocoooQogoooao

O O
Ooooooogod

OoooooQgdg

O OO

OO0 oooogQgoooao

OooooooooOoooOoao

OooooooQgogoao

O O

OoooooogoQooooao

Ooooooogogogogoooao

o oOoOo0ooogod

O Ooooo

(8)

OooooooooOooOoooOoao

Ooooooood
Ooooooood

O O o

O OO

OoooooogogoQgoooao

O Ooogoog

O

O O

O O

OoOooogooodao

OoooooooogooooOoao

O

Ooooocooooooooogoogoooao

JP

OoooooooQooooao

O
O

OooDooooo0ooDooooogooooao
OoooooooooDoooogogooooao
OooooooooooDoooogooooao
Oo0o0ooDoogog4oooDoDooo4Qgooooao
OoooooooooDoooooooooao
OoooooooooDoooooooooao
OooDooooo0oooDoooogogooooao
OoooooooooDoooogogooooao
Oo0oooogog4oooDoooo4Qgooooao
Ooooooooooooooooooooao
OoooooooooDoooooooooao

O

OoooooogoQogoooao

2004-537516

ugbooagooad

OOo0o0oooogod

[

O
OooooooooogooOgoao

OoooooogQgoooao
OooooooooQgogoao
Ooooooooogoogogoao
Oooooooogogogogoao

[ |
O O
O O
O O
O O
O O

B i R A o |

O Oooo
Oooooooooogogoao

Oooooooooogoao

O O

2004.12.

gooad

OoOoo0ooood

O

O
Oooooooogogogogoao

OoDoooooogogogaog

O O
O O
O O
O O

O

OooooooooooDoooogogooooao
Oo0ooooogog4ooooDoooogooooao

Oooooooooooooogogoooao

16

O O

10

20

30

40

50



OoOoooooo0oooooooo0 oo oooooDooDoDooooooooodg

Oooooooooooooogodg
OooDooooooooooogdg

s [ e e e

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
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

O
O
O
O
O

OoooooogooQogoooao

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood
OoOoo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood

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
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

OO0 oo ooooQgooooo

OoooooogQgoooao

OoooooogogQogooooaog

OO0 ooDooogQgoooao

O 0Ooogo

OOooooogdg

OooooooogooOoooOoao

O 0Oooo

OOoo0ooooOod

OoooocoooQogoooao

Ooooooooooooaoo
Oooooooogooooaoo

OoooooogooQogoooao

OoooooogogQgoooao

Oooooooogogg

O O

OO0 oooogQgoooao

O Ooogogoao
O 0Oo0oo0ooao

O0Ooo0Ooooog

OooooooooOoooOoao

O0Oo0oo0oo0oao

Oooooooooooao

Ooooooooooooaoo

OoooooogoQooooao

O 0Ooo0gooo

OOoo0oooao

Ooooooogogogogoooao

OooooooQgooooao
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOoooooab-o
Ooooooooooooao
Oooooooogooooaoo

OO0 ooooggoooao

(9

OooooooooOooOoooOoao

Oooooooogogoooao

OoooooooQooooao

OoooooogogoQgoooao

ToOoDoogoQgoooo

O 0Oooo
O Oooo

Oooooooggoooao

Ooo0oo0oOoood
OooOoo0goood

OoooooooogooogDo

Oo0oogao

OoooooooogooooOoao

O
O

O
O

Tooogooo c

O 0Oooo

JP

OoooooooQooooao

o oogoogot

O Ooooo

O

OoooooogoQogoooao

OoooooooQogooooao

2004-537516

ugbooagooad

OoooooogQgoooao
OO0 ooooog4Qgoooao
OooooocooogooooOoao
Oooooooooooao
Ooooooogogogoooao
OoooooogogQgoooao

Oooooogogogdg
Oooooogoogdg
OooooooQgdg

Oooooooogogg
OO0 ooooogogg

O

OOo0oo0oooooooooao
O

OoooooooQogooooao

O Oooo
O 0Ooo
O 0Oooo

O
(]

OO0 ooooog4Qgoooao

2004.12.

gooad

OooooooogoOoooOoao
Ooooocooogooooao
OoooooogooQooooao
Oooooooogogogogoao
OoDoooooogogogaog

O Oooooo
O Ooo0oooao

Oooo0oooQgdg
OoooooQgdg

O

O 0Oooo

OOo0oo0ooooOogooooaoo
OooooooQgooooao

16

"o oogoQgogoo

O Oooo

10

20

30

40

50



e R ey [ s R s [y |

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

OO0 o0DoDooo4gogogogooDoooggogg

OO0 o0ooDoogog4UoooDooogQggoooX
Ooo0ooooooo o0 oo oo o o0 oo oD o oo o000 oD oo oo oo oDooooQgoogo

Y Y Y Y

O

OooooooooOodg
Ooooooooogogogog

O o0Oooo
O 0Oooo
O 0Oooo
O o0Ooo
O o0Oooo
O o0Oooo
O oOooo

ey e [ |

OoOoooooao
OOoo0ooooao
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

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

OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oooooooggogog
OoooooooOooOgoo
OoooooogogoQoogoo
OoooooogoQgogooQg
OoooooogoQgogoaoQg
Oo0ooooogQgogaog
OoooooooOooOoo
OooooooogoQooOoo
OoooooogogQgogoo
OoooooogoQgogooQg
Oooooooggogaog

Ooooooooogoogoao
Oooooooogogogogoao
OO0 oooooogogogaog
OooooooooogoOoao
Oooooooooogoao
Ooooooooogoogoao
Oooooooogogogogoao
OoDooooooggogaog
OooooooooogoOoao

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

O

O 0Ooo
O o0ooo

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

[ |

O

O

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

O oOooo
O o0Ooo

(10)

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

O 0Oooo

O oOooo
O Oood

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

[ |

[}

O

O 0Oooo

2004-537516

[ R |
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

O 0Oooo

O o0Oooo
]

O o0Oooo

O 0Oooo

O Ooodg

O
O

2004.12.

[ Ry |

[}

[ |

O

O 0Oooo

10

20

30

40

50



OOoo0ooooao

e e e e e e e e e e i s

[}

[ |

O 0Oooo

O

Ooooooogogogoooao

OooooooooooooooBv
O o

O oo ooogoooogoot

Ooo0ooood

OO0 o0 ooooogogg

[

Oooooo40og4ooooooo0 oo oDoDooooooDoDooogogoos

O O

e R s e s e e e ) ey e e s e e e e Y o

OO0Ooo0oo0oooao

[ I R |

I [

Oooooooooooogoooos

OooooooOoooogo

Ooooooodgdg

O
O 0Ooogooog
O O oQgogo

OooooooQgogoao

Oooooo Too0oooogo

O0Ooo0oooaoo

Oooooogooog !

Ooo0oooogoQgdg

O
O

O Ooo0oooo B R e [ e Y [ s A

OoooooogoQgooao

O

O OO

OoooooogQgoos
OO0 o0DoDooo4goooooog4ooooooogd

[ R | oo ogooogoogot

O
O Oo0oooao

O 0Oo0ooO0oo0oao

O

Oooooogogdg

o0 OO

O
O

O
O

O
|

O

OO0 ooooggooao

I Ry |

Ooooooooot

i B
Oooooooooooo0oooooogo
Oooooooooooogooooo-

I o

Oooog !

O

O

OooOoo0ooood
OooOoo0oood

I [y |
[ B R |

O

O
O OO

O

O o
[ B R |

Ooooooooooooooggoao

e I N I B |
[ i R |
[ Y |

O O O

OoooooogogoQgooao
Oo0ooooogQgogos

O0Ooo0oooo
O0Oo0oo0ooao

I [
I O [
OooOooQgao
[ B |

I
OO0 oo oDooogogooooooge

O

OOgoo-b Ooooo
O 0Oooo

O O0OooOooos
Ooooooooogoogoao

O
O

O d

O o

O

oo oooooo oot

=

O 0o oo

OooOoooao®®

Oooooooooooooooos
Ooooooooooooooooooooogogoooao

OoooOoooQgod
o

I [y |
I [ |
O 0Ooogogoog
[ Y |
O 0oo0oogoo
I [
I [ |
O 0Ooogoogoog
OO ogogog
s Y

OooooooQgooao

I [ |
[ |

[ |

O oog !

[m]

O O

Oo0oooogQgdg

Ooooooogoogooao

O

I O o
[ I R |

O0Oo0oooao

OooooooooooaOo®®

Oooooooogo.

[m]

]

Oo0ooooooggogoooooao

Ooo0oooogos

[}

Tooog=. g

O 0Oooo

(11)

O O0oo0ooo

O O
O

OooOooogoaoao
OoooooogogoQgooOoao

O 0o o0ooo
I [y |
I [y |
I [ |
s [
O 0o o0ooo
O 0o oo

Ooooooooogoogoao

O

O ooao

O

OoooooogoQgdg

O 0Ooo0ooo

=]
Oo0ooooooOo0oooDoooooogogoooao

OoOoooooooooooooogoooe

I o

O O

O oOoooo

O 0Oooo

OOo0o0oooooooooooooogooo®®
OO0 o0oooogogooopoooggogogoaod

Ooooooggoao

OO

O d
OoocoOooogogood

OoOooooogh?o9

OooooooooOoooogos

Oo0oooooogogood

O0Oo0oo0oo0oao
Oooooao®®

O 0Ooo0oo0oo0oao

N [ By |

O o0Oooo

JP

O 0Oooo

o oot

O O

I [ |
[ |

o= 0O 0O
O O0ooo

OoOoo0oooaoo
OoOoo0oooo

[ |
O Ooogogoo
[ |
O 0o o0ooo
OO oOood
I [y |
O 0o oo

O

o
Oooooooooooooogoggoao

2004-537516

O
O
O

O
O 0Ooo0ooo

O0Oo0oooog
Oooooooogogogao
e T R i

Ooooooooooooood
Oo0oogov
OO0 o0oooooooooDooooogoooood

Oooooooo0oooooooooooooogdg

R W R |

Ooooooogogos

oo oo oo oD oo ooogooogo

OoooooooQgoooo

O OO

O 0Ooo0oo0ooao
O

O

I ) [y
s Y |
I [ |
I [y |
[ Y |

O
O

[
m]

Ooooooogogoods
Ooooogogogo
Ooooooogoo
OooooooogooQgooOoao
OooooogQgg
OooooogoQgdg

Y O |

I ) [

O

Oooooggogo

2004.12.

O 0O oo
O O ogo
O OO

OO0 oooooogOgoOos

OOooOoo0oo0ooao
OoOooOoo0oooao

O 0Oo0oogoo
I [y |
I [ |
[ O |
OO ogogog

OooooooooQgooOoao
OooooooogoQgooOoao

Oo0Dooooooooooooogd

Ooo0ooooooo0oooDoooo4ooooooogoo

O Ooo0ooao
O Ooooo

O o0Oooo

O oOoo o

OO0oo0oOoogooogd

O o

O

OO0 oooooogooogo

O Ooooo

16

O Ooogoo

OO0 oD oo oo oDoooo4goooo

OoDooooggooao

10

20

30

40

50



(12) JP 2004-537516 A 2004.12.16

ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
00000000000 oDoDOo0o0o0oo0Do0Do0DO0o0o0DDoDo0Do0Doo0o0Do0Do0DO0oo0DoDoDOoDoOoOoao
ooo0oO0oo0oo0ooDO0oo0ooooDOoooooDoDO0DOooooDOoDoDoooODoDoDOooDoDoDOoDoOoooOao
00000000 o0oo0ooooDo0oo0oo0ooo0oo0Do0o0ooooDo0DoDoo0ooDo0o0oo0ooDoDoDoOooOoao
Oo0oo0D0Do0ooooDoooooDoDooooDoDoDooooao

Oo0Do0oo0ooo

00000000000 ooDo0o0oo0oo0Do0Do0Do0oooDoDoDoDoo0oDo0Do0o0oo0DoDoDoDoOooao
ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
00000000000 oDoDOo0o0o0oo0Do0Do0DO0o0o0DDoDo0Do0Doo0o0Do0Do0DO0oo0DoDoDOoDoOoOoao
ocoooooooDoooooDOoooooODoDo0O0-0oO0D0Do0ooooDOoDo0-0o00- 0000 -

oo0oo0oo0o0oo0ooDoo0ooooDo0oUoo0oo0Do0Do0Do0oooDoDo0oDo0UOo0-o000oo0oDoDooOoooao
0000000000 - 00000000000 oDoDo0DoDoo0DoODoDoDOoooODoDOoDoOooOoao
I o o o o s o B 0 B o A R e A A A A e W A N I R R WA
0o0- 00000000 - 0000000000 o0DoDoDo0O0-000000-000- 0
0O, 00000000000 0Do0o0oo0oDoDo0o0oooDoDoooooDoDoooDoDoDoDoo- 0o
I e o o o A R W A R R WA
oooo0- o0o0o0D0- 00000 -000000-0D0000000- 00000000
I e A W A R R WA
ooo0oo0o0ooooDo0Dooo0DoDO0- 0000000 oDoDo0oDooo0o0Do0- O0o0o0oDOooooao
oo0o- 0oooooDoooo-0-000000-000-000000-00000000
I e e o A

00000000000 - 0000000000000 0DO0o0o0Do0Do0DO0o0oDoDOoDOooOoao
ooooooooDoooooDOoDoDoooDoDoDOoo0o0-00Doo0DoODoDo0DO0-0o0D0D0oDo0o0ooao
ocoooooo0-00O0Qo0D- 00000000 o0DU0oDoDoo0oODOoDO0O0-0oDoDOooOoooao
O- 000000000 o0oDo0oo00d-00000-00000000000D0D000O00GDO
ocooood-00- 00OQ0DO0DO0DO0OO0-0-000D00000-00000DO0DO0OOGO
oo0o0- J0oo0oo0DO0- 00000000 - 000000 - 0000000 o0DDoDOoDOoooao
oooooo0-0D00O0o0DO00-0o00o0D0DO0o0o0-0-00000000D0000GO
ocooo0o-o0oQ0QoDO0O0 o DOoooODoODODOOoDODO0OO0-Q0O0ODDODO0DO0OO0DDO-0- 0000
I o o o A A A

ooooooo0oDO0D- 0oo0DoDOoDo0Do0ooo0DoOD0-0o0D0oDo0Doo0DoODoDO0DO0-0OD0D0DO0ooao
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
00000000000 oDoDOo0o0o0oo0Do0Do0DO0o0o0DDoDo0Do0Doo0o0Do0Do0DO0oo0DoDoDOoDoOoOoao
O000O0DO0OO0ODODOODOOROThe Concise Encyclopedia Of Polymer Science And En
gineering 000 0OD- O0DO0DODODO0DO0DO0DODDDODOOOOOODODODDDODDODOOOOO
Oo0oo0D0o0oo0oDoo0ooooDOooo0oooDoDoDooooDoDoDooDoODoDoDOooDoDoDOoDoOoooao
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
00000000000 ooDo0o0oo0oo0Do0Do0Do0oooDoDoDoDoo0oDo0Do0o0oo0DoDoDoDoOooao
ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
OO0O0O000DODODOO0OO0OO0O0O0oO0obDDbODODOOO0OO0OOOO0OnaonDAntisense Research and A
pplications 0 000 00O- O 0O0OOODODODODODDODDODODODOOODODODDDODODOOOO
ooo0oO0oo0oo0ooDO0oo0ooooDOoooooDoDO0DOooooDOoDoDoooODoDoDOooDoDoDOoDoOoooOao
00000000 o0oo0ooooDo0oo0oo0ooo0oo0Do0o0ooooDo0DoDoo0ooDo0o0oo0ooDoDoDoOooOoao
Oo0oo0D0o0oo0oDoo0ooooDOooo0oooDoDoDooooDoDoDooDoODoDoDOooDoDoDOoDoOoooao
- 0oooooooo0-00o0oo0DOoDU0ooo0oo0DoDoo0-00D0- 00DD0ODDO0OD0- 000000
0O0- 000000000000 - 0000000000000 - 000DoDOoDoooao
ooo0Do0Do0oo0D0- 000D 0oo0o0ooDoDo0Do0oooDOoDoDoo0oODoDoDOoo0DoODDOoDOooOooOao
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao



e R ey [ s R s [y |

Ooo0oooooo0oooooooo0UoooDoDooooooDoDoDooDoo0oooDoDooogoQgogoaoQg

oo ooooogoogog
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

[y e e e e ey R e Iy

O OO

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

oo ooooooogdg
OO0 ooooooogdg
OO oooooogdg
Oooooooooodg
oo ooooooogodg
oo ooooooogodg
OO0 ooooooogdg
OO0 ooooooogdg
Oooooooood

B [ [ Y s O |

Oooooooooooooogodg

Oo0oooo4o0ooooooo0 oo oDooo oo oDoDooogogooooao
e s e e e e Y Y I O
Oooooocoo0oooooooooDoooooooDoooooooooao
OoOoooocoo0ooooooo0 oo oDooooDooDoDooooooooao
Ooooooo0ooooooo0 oo oDooooDooDoDooooooooao
Oo0oooooo0ooooooo0 oo oDooo oo oDoDooogogooooao

Oo0oDooo40UoooDoDooUgog4UoDooDooogogogoooao

OoOoo0oooogod

Ooo0oooooooooooooooooooogoogooo

OooOoo0ooooQgadg

OooooooQgoao
OoooooogoQgoao
OooooogogQgoao
Ooooooggogao
OooOoooooogoOoao
Oooo0oooQgoao
OooooooQgoao
OooooogogQgoao
Ooooooggogoao
OO0 oooogQgogaog
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogQgogoao
OO0 ooooggogao
OooooooQgoao
OooooooQgoo
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
Oooo0oooogoao
OooooooQgoao
OooooooQgoao
OooooogogQgoao
Ooooooggogao

Oooooocoo0ooooooo0 oo oDooooooDoDooooooooao
Ooooooo0ooooooo0 oo oDooooDooDoDooooooooao

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

OOoooooo0ooooooo0 oo oDoooooooDooogogoao

O
Oo0oDooo4gogooooodg

OO0 ooDooo4oooooogogogoooao

Oooooooooooooooooooooooooooogoogooao

(13)

O

Ooooooooooooooogogoooao

Oooooooo0oooooo0 oo oDooooooDoooogoQgoao

O oo oooooooogoot

ooooao
Antisense
ooooao
oag:’

O O

Ooooooooooooooooooooogodg

OOo0oooooooooDoDooooooooDooogogoao

OoooooogQgogooQg

OOoo0oooao

OoOo0oooo0oogooogoo oo oo oD oo oo oooogogoogao
OooocooooooooooooooooooooooooooonoOooOoan

O

JP 2004-537516 A 2004.12.

OooDoooooDooooao
Research and Applications
O00D0- Oo0DooDoooao
- 00-000o0ooo0Ooo

oooooobooooogao
obooobooboobaooan
ooooooobooooogao
gooobobobogoboonn
gboooboboboobdaonb
oooooobooooogoao
gooooboobobogoboonn
gbooboobodobdoaoad
oooooobooooogao
obooobooboobaooan
ooooooobooooogao
gooobobobogoboonn
gboooboboboobdaonb
oooooobooooogoao
gooooboobobogoboonn
gbooboobodobdoaoad
oooooobooooogao
obooobooboobaooan
oooooooo- 0oo0ogao
gooobobobogoboonn
gboooboboboobdaonb
oooooobooooogoao
gooooboobobogoboonn
gbooboobodobdoaoad
oooooobooooogao
- oogboobobogobaooanb
ooooooobooooogao
gooobob- obooaon
gboooboboboobdaonb
oodo- 0oo00- 000000
go-gogbo-0o0bo- 0
gbooboobodobdoaoad
oooooobooooogao

OO0 o0oooo4oUoooDooo4gUoooDoDooooUooooDooogogoao

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 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 [ |

OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oo0oooooggogodg
OoooooooOooOgoo
OooooooogooQoogoo
OoooooogoQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoQoogoo
OoooooogogQgogoog
OoooooogQgogooQg
Oooooooggogaog
OoooooooOooOono
OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo
OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg
Oo0ooooggogog
OoooooooOoogood
OooooooogoQoogoo
OoooooogQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog

Oo0oooooooooooogoooao
Oo0oooDooooooooogogoooao
OO0 oDooooogogooooDooodgogooao
Ooo0ooooooooooooogoogoooao
Oo0oooocoooooooogogogoooo

Ooooooo0ooooooogooooao
OoDoooooooooooogogooooao
OO0 o0ooDoooUoooDooo4gogoooao
Ooooocoooooooooooooao
Ooooocoooooooooooooao
Oooooooooooooogooooao
Oooooooooooooogogooooao
OO0 oOooDoo4ogUoooooogogogoooao
Ooooooooooooooooooao
Ooooocoooooooooooooao
Oooooooooooooogooooao
Oooooooooooooogogooooao
OoDoooo4ogoooooogogooooao
Ooooooooooooooooobooaobo
Ooooocoooooooooooooao
Oooooooooooooogooooao
Ooooocooooooooogogooooao
Oo0ooooooooooogogooooao

'O o0 ooogoodg

OooooooogoQgg

Oo0oooooooooooogogoooao
OOo0oooDooog4ogooooodgogooao
Oo0ooooooooooooogogogoooao
Oo0oooocoooooooogogoooao
Oo0oooooooooooogoooao
OOo0oooooooooooogoooao
OO0 oooDooo4oooooodgogooao
Ooo0oooooooooooooogoogoooao

~
[EEN
N
o’

Ooo0Ooo0o0oood

OooooooooQgoogoao

Oo0oooooooooooogogogoooao
Oo0oooooooooooogoooao

OO0 ooooooggogoQg

O Ooo0ooooao

OoOooOoooOhoooooooooogooog

OO0 o0Doooo4gogogoooooogogdgogooao
Ooooooooooooooogogooao
Ooooooooooooooogooao
Oooooooooooooogooao
Oooooooooooooogoggogogoao
OO0 oDoooogogoooooogogdgogoao
Ooooooooooooooogogooao
Oooooooooooooogooao
Oooooooooooooogooao
Oooooooooooooogogogogoao
OO0 ooooogogoooooogoggogoao
Ooooooooooooooogooao
Ooooooooooooooogooao
Oooooooooooooogooao
Oooooooooooooogooao
Oo0ooooogogoooooogoggogogoao

Ooooocooooooooogoogoooao

Oo0oo0ooood

OooooooogogQgogooQo

O Ooo0oooo

O Oooo

O Oooo
Ooooooooooooogogooao

2004-537516

[ Ry |

OO0 o0Dooo4ogUoooooogogooao
Ooooocooooooooogooooao
Ooooooooooooogogoooao
OooDoooooooooogogooao

Oo0ooocooooooodg

Oo0Do0oooo4ogoooooogogooao

2004.12.

OooooooooooooogoogoooOoao

Ooooocooooooooogoogoooao

OooooooQgoooao

O 0Ooooo

Ooooooooooooogogoooao

16

O

OoDooooo4gogoooooogd

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 [ |

Ooooooodgdg

Ooooooooo0oooooo o0 oo ooooooDoDooooDooDoDooooooooofdg
Ooo0ooooooo0oooooo o0 oo ooDoo0o oo oDoDooooDooDoDoDoooooooodg

OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao

Ooo0oooogoQgdg

OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad

OoooooogoQgg
Oooooooggg
OO0 oooooggg
OoooooooQgodg
OooooooogooQgodg
OooooooogoQgg
OoooooogoQgg
OO0 oooooggg
OoooooooQgodg
OooooooogooQodg
OooooooogQgdg
OooooooogoQgdg
Oooooooggdg
OoooooooOoadg
OooooooogoQodg
OooooooogoQgdg
OooooooogoQgg
OoooooogoQgg
OO0 ooooogogdg
OooooooogoQgodg
OooooooogoQgdg
OooooooogoQgg
OoooooogoQgg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
OooooooogoQgg

OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Ooo0ooooao
OO0Ooo0ooO0oo0ooao

O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
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
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
O
O
O
O
O
O
O
OJ
O
O
O

Ooooooood
Oooooooodg
Ooooooodg
OOo0oooood
OoOooOoooood
Ooooooood
Oooooooodg
Oooooooog
OOooooood
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 oooood

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

R S o I

O OO

OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao

~
[EnN
a1
~

R i

O OO

OOoo0ooooog

R i I

I o R |

OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaogo
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooog
OOoo0ooooaog

|

[
el

2004-537516

OooooogoQgdg

O Oooo

O
OJ
O
O
O
O

Oooooogogdg

O O oo

OJ

2004.12.

OooOooooodgadg
OoooooogoQgdg
OoooooogQgdg
Oo0oooogoQgdg

O O0ooo
O O0ooo
O 0Oooo
O Oooo

O
O
O
O

Ooooooggdg '(;

O Ooogo

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 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 [ |

OoooooogoQgooao
OoooooogQgooao
OO0 ooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogoQgooao
Ooooooogogogooao
Oo0Dooooggogooao
OoooooooQgooao
Oooooooogoogooao
OoooooogoQgooao
Ooooooogoogooao
Oo0oooooggogooao
OoooooooogoOooOoao
Ooooooooogooao
OoooooogogoQgooao
OoooooogoQgooao
Oooooooggooao
OO0 ooooggogoao
Ooooooooogooao
OoooooogooQogooao
OoooooogoQgooao
OoooooogQgooao
OO0 oooooggogogoao
Ooooooooogooao
Oooooooogoogooao
OoooooogoQgooao
OoooooogogQgooao
Oo0Doooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogQgooao
OoooooogogQgooao
Oo0oooogogogooao

OooooooogogQgogooQg
Oo0ooooooggogooQg
OO0 oooDoooggogog
Ooo0oooooooOoogoo
OooooooooQgogogoaoQo
Oo0oooooogogoQgogooQg
OoooooooggogooQg
OO0 ooooooggogodg
Ooo0oooooooogooOgoo

oo oooooogodg

O Ooo0ooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo

O Oooo

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 oo ooooogdg

O Ooogoo

OO0 oooooogdg

O 0O oo

Oooooooood

O O0ooo

oo oooooogodg

O O0ooo

oo oooooogodg

O 0Oooo

OO0 oooooogdg

O Oooo

OOooooogdg

O Ooogo

OoOoo0ooooOod

O O0ooo

OooooooogoQoogoo
OoooooogogQgogoog
OoooooogQgogooQg
Oooooooggogaog
OoooooooOooOono
OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo
OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg
Oo0ooooggogog
OoooooooOoogood
OooooooogoQoogoo
OoooooogQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog

Oooo0oooOodg

O O0ooo

Oooooogdg

O Oooo

Ooooooogdg

O Oooo

OOooooogdg

O Ooogo

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
I [ [
I Y [

~
[EnN
»
~

OOoo0oooood

O 0ooo

Oooo0oooOodg

O O0ooo

Ooo0oooQgdg

O O0ooo

Ooooooogdg

O Oooo

OoOooooogdg

O Oooo

Ooooogoood

O o0ood

OoOoo0oooOodg

O O0ooo

[
el

OooooooQgdg

O Oooo

Oooooogdg

O Oooo

2004-537516

OOooooogdg
Oooooogdg
OoOoo0ooooOod
OoooooQgodg
Ooooooogdg
Ooooooogdg

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

O O
O d
O O
O O
O O
O O

Oooooogdg

O

2004.12.

OoOoo0ooooOod
Ooo0oooOodg
Oooooogdg
Ooooooogdg

O
O
O
O

AN
»

OOooooogdg

O

10

20

30

40

50



e R ey [ s R s [y |

OO ooo4o0 oo oooo oD oo oDoooOo4o0ooooog

ooogooog !

oo ooooooog T

O 0Oooo

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

O 0Ooooo

e s e e s e e e e O R v

oo ooooog c

O 0Oooo

Ooooooooo0 oo oooo0o o0 oo oooo oo oooDoDooo0o o0 oo oooo0oooooooQgoogoao

Oooooooo0ooooooooooooogodg

O 0Ooo0ooOoao
O Ooo0ooo
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

OO0 o0 ooDoooo oo oDooooQgoooo

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
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooOoo

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

O O

O
O
OJ
O
O

O
O
O
O

Oooooooooooooogodg
Oooooooooooooogod

O

OO0 oDoDooog4gogooooogod
Oooooocoooooood

OoooooooOoooooao

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

Oooooooooooogaoe

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

Ooooooooooooogodg
OO0 ooDooog4gogooooogod
OOo0oo0oooooooooood

O o0Oooo
OoooooooogooQgogoao

Oooo0oooOgooQgaQg

O
oo« oooOoooogooogoao

OooDoDooogogooooogod

an

o o0 oogo

O 0Oo0oo0oo0oao

Oooooooooooood
Ooooooooooooogodg
Ooooooooooooogodg
OoooDooogogooooogodg
OO0 o0DoDoogog4gogooooogod

Ooooooood

O Ooo0ooo

N s [y [ [y |

O0Ooo0oooao

Ooooooooooooogodg

2004-537516

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

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

O Oooo
O 0Ooo
O oOooo
O 0OooOooo

OooooogogaoQg

OO oooogoogogo !

OOooooooooooood

Ooooooogo g
OoooOoooog !
OoooooogogQgoooao

2004.12.

O 0O e Ood

Ooooocooogooooao

O0Ooo0oo0ooao

O
(]
O
O
O

OoooooogooQooooao

Ooooooogogogogoooao

16

O

Oooooooggogog

10

20

30

40

50



Ooooooooooooooodg

Ooooooo0ooooooo0o oo oDooooDooDoDooooooooao

[ B R |

O Ooooo

[ i R |

O Ooo0oooao

OoooooooQogooooao
OoooooogQgooooaog

I

Ooo0oooogogQgoo

OoooooogQgg

OOooooooogogg

Oo0oooogogooooodg

[ o R |

O O0Oo0gogo

oo ogoooog o ogoo

O
O

OOo0o0ooooU0UoooDooDoUUUoDoDooooUogooooao

O
O

O 0Ooo0ooOooao
O 0Ooo0oooo
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

OOoo0oo0oo0ooao
OOoo0ooooao
O 0Ooo0oooo

O
O
O

OOo0ooooooOogooooaoo
OO0 oo ooooQoooooo

O

Ooooooooogooao

Oooooooogod

O O

O OooOooo

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
O
O
O
O
O
O
O
OJ

O
O

Ooooooooogoogoao
Oooooooogogogogoao

R i I

O
O O0Oo0gooao

O 0Ooo0oo0ooao

O 0Oooo

O Oooooao
O O0OoOgooo

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

O

OOoooooogd

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

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

OooooooooogoOoao
Oooooooooogoao
Ooooooooogoogoao
Oooooooogogogogoao
OoDooooooggogaog

O Oooo

O Oooo

O Ooogoo

O 0ooo

O o0 Qgao

O 0Ooo

O 0Oooo

OooooooQgogoao

O Oooo

Ooooooood
Q OO0 oOoooQgood
OooooogoQgogaog

O Oooo

O Oooo

(18)

O 0oo o

O 0Oo0oo0oo

O

O
Oooo0oooQgogoao

OooooooQgogoo
OoooooQgogoao
OooooogogQgogaoQg
OO0 oooogoQgogaog
Oooo0oooQgoogoao
OooooooQgogoao
OoooooQgogoao

O

O 0Oooo

O Oooo

O Oooo

O Ooooo

O Oooo

O Oood

O
O
O
O

OJ
O
O
O

O 0Oooo

I [ |
I [y |
I [ I |
O Ooogogoog
O O g o
O 0o oOoo
O 0o oo
O Ooogoo

O Oooo

O Oooo

2004-537516

ugbooagooad

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

O O
O d
O O
O O
O O
O O

O O

OOooooogdg
OO0 ooooggogaog
Oooo0oooOooOgoao
OooooooQogogoao
O Ooooo

OoooooQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OooooooQgogo
OooooogoQgogoaoQg

O Oooo

I Y o [

2004.12.

gooad

O
(]
O
O

O 0ooo
O 0Oooo
O Oooo
O Oooo

O 0o oo
O 0o oo
I [ [
I Y [

16

O

O Oooo

O d

O OooOooo

10

20

30

40

50



Oo0oooooooooooogogoooao

(19) JP 2004-537516 A 2004.12.16
gooboooooooooooooooooo oo oo oooboooobooooooooo
ogoooooooooooo0obooo0obooouoooto0oooooooooooboooooaodan
gooooooooooooooooooooooooooooooooooooodo
goooooooooooo0oboooobooooootoboooobooooobooobooooOo- oo
gooooooooooooooooogoggooououooooooooooooogogo
goobooooooobooooooooooootoooooDoooooooooooao
goooooooooooo0oboooobooouoootoooooooooooboooooaodan
OoooooooooooooooooooooooooooDooooooooogogoao
gooboooooooooooooooooo oo oo oooboooobooooooooo
ogoooooooooooo0obooo0obooouoooto0oooooooooooboooooaodan
gooooooooooooooooooooooooooooooooooooodo
goooooooooooo0oboooboooooooooooaodn
Oo00oo0oaod
goobooooooobooooooooooootoooooDoooooooooooao
goooooooooooo0oboooobooouoootoooooooooooboooooaodan
oooooooooooooooooogooooooooooooobo-oooogogoo
Oooooooooooodaooan
Ooo00ooao
000
#6
HEMBRE/RT A —& FoFEA - FUoFEUR ~FYIRHLAFFK
FUITXZULAFFK (10 mg/kg)
(10 mg/kg) 2-n-FAUVFILFTHUEF UL
AT BEEFRYDL | (15 mg/ke) + BT EEF YDA
(50 mg/kg) (35 mg/kg)

mighixXE ( g/ml) 2.7%+1.5 8.7%3. 8%

Tmax (%) 1912 3049

AUC ( g %/ml) 127+8.17 451 +224x%

EMERAE %) 3.0+2.1 10. 85, 4%

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

ooooooooob
o o e e O s O
e e e I O
o O e e s I s I
o e O
o O e e e O s
e e O s O
e e e O s O
o e O e e s I s A
O T e e e O O
O e e e I s
o e O e e e O s I
o e e O s O
o O e e e I s O
o O e e e s I s I
O O e e e I s O
e e e O s O
o O e e e I s I

EROEHEERIZ, FHESD (n=6) THREhTHEY. AUC=EE - REIHBOBET

EE\ Tma x :%Xmaﬁqj%gl:Ej—éﬁﬁﬁx -G‘ﬁéo

*P<0. 05

OOoooooogd
O0o0Dooooogd
Ooooooood
Oooooooogod

ooooooboooooooooao
gbobooboobobooboonb
ubobodg-d-o0obooboaohb
oooooobooooooooao
gbobooboobooboobooanb
ooooooboooooooooao
gboboobooboobogoboonb
gbooboobooboooboodanb

Ooooooogd
OOoooooogd

10

20

30

40



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

ugbooobooodoboado

WO 02/092616 Al

(19) World Intellectual Property Organization

(20)

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

International Bureau

(43) Tnternational Publication Date
21 November 2002 (21.11,2002)

O OO

{10) International Publication Number

WO 02/092616 Al

&1

@n
@2)
25)
26)

@0

an

@2)
73)

4

International Patent Classification”: CO7H 21/04,
A61K 9/127

International Application Number:  PCT/US02/15166
International Filing Date: 13 May 2002 (13.05.2002)
Filing Language: Linglish
Publication Language: English

Priority Data:

60/290.436 11 May 2001 (11.05.2001)  US

Applicant (for all designated States except US):
ORASENSE, LTD. [ / 1; c/o Appleby, Spurling
& Kempe, Ceddar House, 41 Cedar Avenue, P.O. Box HM
1179, Hamilton, HM 11X (BM).

Inventors; and

Inventors/Applicants (for (S onfy): BIBBY, David,
C. |AU/US]; 5764 Shellmound Street, limeryville, CA
94608 (US). RAOOF, Araz, A. [TF/IE]; 58 Tlolmwood,
Brennanstown Road, Cabinteely, Dublin 18 (TE). GUDI-
PATIL, Mangaraju |US/IE|; 1216 Bridle Estates Drive,
Yardley, PA 19067 (US). REINGOLD, Susan, Weinbach
LUSAUS]; 4435 Nobel Drive #44, San Diego, CA 92122
(US).

Agents: BARRON, Alexis et al.; Synnestvedt & [echner
LLP, 2600 Aramark Tower, 1101 Markel Streel, Philadel-
phia, PA 19107-2950 (US).

31

(84)

Designated States (narional): All. AG, AL, AM, AT, All,
A7, BA, BB, BG, BR, BY, BZ CA, CIL CN, €O, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GII,
GM, LIR, 11U, 1D, 1L, IN, 1S, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LY, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM. PH, PL. T, RO, RLI, SD. SIi. 8G,
ST SK, S, TI, TM, TN, TR, TT, TZ, UA, UG, TS, U7,
VN, YU, ZA, ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, 1.8. MW, M7, SD, ST, 87, T7, UG, 7M, 7W),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Liuropean patent (AT, BL, CH, CY, DL, DK, LS, I'L IR,
GB, GR, 1L, I'l, LU, MC, NL, 1, SL, TR), OAPI patent
(BR BJ, CT, CG, CT, CM, GA, GN, GQ, GW, MI,, MR,
NE, SN, TD, TG).

Declaration under Rule 4.17:

of inventorship (Rule 4.17(iv)) for US only

Published:

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

For two-letier codes and other abbreviations, refer (o the "Guid-
ance Notes on Codes and Abbreviations” appearing ol the begin-
ning of each regular issuc of the PCT Gazerte.

4

Title: ANTISENSE PERMTUATION ENHANCTRS

(57) Abstract: A pharmaceutical composition comprising an antisense oligonucleotide and a permeation enhancer that comprises
& multi-carbon backbone having  lunctional group and also one or more side chains which have one or more carbon atoms and,
optionally, one or mote functional groups.

JP 2004-537516 A 2004.12.16



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 |

20

(21)

WO 02/092616 PCT/US02/15166

ANTISENSE PERMEATION ENHANCERS

Cross Reference to Related Applications

This application is based on and claims priority to U.S. Provisional

Application No. 60/290,436, filed May 11, 2001.

Field of the Invention

The present inventjon relates to permeation enhancers that are useful in the
administration of a drug.

Drug delivery systems generally involve a permeation step followed by
absorption into the circulatory system. For example, a drug can be applied through
the skin by use of a transdermal patch which comprises a drug and a film or fabric
and which is adhered to the outer skin of the patient. Drugs may also be delivered
across a mucous membrane or other cellular membrane (collectively
“transmucosal”), for example, by: (A) aerosol delivery of the drug to the nose or
lungs; (B) oral ingestion of the drug followed by permeation through the
gastrointestinal wall; and (C) the dissolution of lozenges or pills held between the
cheek and gum or under the tongue followed by transport through the membranes of
the mouth.

During the early development of transderrmal delivery systems, investigators
found that the oily, hydrophobic nature of the skin reduces significantly the

absoxption rate of aqueous drug solutions or dispersions. Thus, the natural barrier

JP 2004-537516 A 2004.12.16
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properties of skin, which protect the body against the ingress of foreign substances,
act also as barriers to applied drugs, thereby reducing their rate of permeation and
ultimately their bioavailability. Problems are encountered also in delivering drugs
in a satisfactory way by transmucosal means. The rate of drug permeation is an
important factor in achieving bioavailability and pharmaceutically useful
concentrations of the drug at the target membrane. It is not surprising that
considerable effort has been dedicated toward the objective of enhancing the rate of
drug permeation through the skin or by transmucosal means. Examples of such

efforts are summarized below.

Reported Developments

U.S. Patent No. 5,854,281 (Uekama, et al.) teaches the use of straight chain
fatty acids, salts, and esters thereof to enhance the percutaneous permeability of
prostaglandin. U.S. Patent Nos. 5,952,000 and 5,912,009 (Venkateshwaran, et al.)
disclose drug delivery systems that are enhanced by the presence of a fatty acid ester
of lactic acid (or salts thereof) and a fatty acid ester (or salts thereof) of glycolic
acid respectively. The use of glycerides of fatty acids to enhance the skin
permeation of a biologically active pergolide is disclosed in U.S. Patent No.
6,001,390 (Yum, etal.). U.S. Patent No. 4,789,547 teaches the enhancement of*
drug permeation through the skin by a saturated or unsaturated fatty acid in a
solvent such as propylene glycol. Published PCT application W0O00/22909 discloses

oral delivery systems for pharmaceutical or other biologically active substances

JP 2004-537516 A 2004.12.16
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wherein the pharmacentical or other substance is coated or comiplexed with a
carboxylic acid to enable the substance to transit the stomach and to be absorbed in
the intestine. The coating or complexing is achieved by means of co-precipitation
from an acidic solution of the active substance and carboxylic acid, which is
described as having from nine to 30 carbon atoms in a straight or branched chain,
saturated or unsaturated, acyclic or cyclic structure and further substituted or
upsubstituted with functional groups such as steroid rings, phenyl groups and the
like. WO00/22909 discloses specific examples of complexes formed from the
straight chain, saturated or unsaturated or steroidal carboxylic acids, dodecanoic
acid, tetradecanoic acid, hexadecanoic acid, octadecanoic acid, oleic acid.
palmitoleic acid, ricinoleic acid and fusidic acid.

Investigators continue to seek ways to safely and effectively administer
pharmaceutical agents by transmucosal or transdermal routes. Obstacles to these
goals are the complexity and variability in the properties of the various types of
membranes and the skin. Furthermore, for large molecule pharmaceutical agents,
for example, antisense oligonucleotides, passage through these various membranes
and the skin is particularly difficult. In light of the recognized need to overcome the
patural barrier properties of bodily membranes and skin in achieving bioavailability
of antisense oligonucleotides, the present invention relates to the provision of a class
of compounds that enhance the permeation of antisense oligonucleotides for delivery

to a patient.

JP 2004-537516 A 2004.12.16
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Summary of the Invention

In accordance with the present invention, there is provided a composition
comprising an antisense compound and a compound which is effective in enhancing
the bioavailability of said antisense compound and which comprises a multi-carbon
backbone having a functional group and also one or more side chains which have
one or more carbon atoms and, optionally, one or more functional groups. A
preferred class of bioavailability-enhancing compounds comprises a compound of
Formula I below.

Ri-CH-Q
| Formula I
Rz

wherein, Q is

(1)  apartially or completely neutralized -COOH, or

(2)  apartially or completely neutralized -SOsH, or

(3)  amono- or di-substituted alkyl or alkenyl group having one to about
twelve carbon atoms, the substituent(s) thereof being a partially or completely
neutralized -COOH or partially or completely neutralized -SOsH;

Ri and Ra are independently

(1)  an unsubstituted alky! or alkenyl group having one to about twelve
carbon atoms, or

(2)  asubstituted alkyl or alkenyl group having one to about twelve carbon

atoms, the substituent thereof being selected from the group consisting of

JP 2004-537516 A 2004.12.16



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 |

10

15

20

(25)

WO 02/092616 . _ _PCT/USO2

May 18, 2002

(1)  partially or completely neutralized -COOH,
(ii)  partially or completely neutralized - SOsH,
(iii) -NHa,

(iv) -CONHz; and

) -OH.

In preferred form, the antisense compound comprises an antisense
oligonucleotide. Preferably, the antisense oligonucleotide comprises a modification
selected from the group consisting of base modifications, internucleotide linkage
modifications and sugar moiety modifications. In a preferred form, the antisense
oligonucleotide has a modified sugar moiety wherein the modification is a 2’-O-(2-
methoxyethyl) modification. Also, in preferred form, the enhancer comprises a
compound in which Q is partially or completely neutralized -COOH.,

Another aspect of the present invention includes a method of treating a
condition in a patient comprising administering to the patient a composition which
comprises an antisense oligonucleotide in a pharmaceutically effective amount and a
permeation enhancer of Formula I above in an enhancing-effective amount.

As explained below, a particular advantage of the present invention is that it
provides to the medical and pharmaceutical professions a compound that enhances
the permeation of an antisense oligonucleotide into and through the intestinal barrier

of a subject.

JP 2004-537516 A 2004.12.16



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 |

20

(26)

WO 02/092616 PCT/US02/15166_

May 13, 2002

Detailed Description of the Invention

As mentioned above, the composition of the present invention comprises an
antisense compound, a compound that is characterized herein as a permeation
enhancer, and, optionally, a vehicle. In selecting a permeation enhancer from
among the compounds represented by Formula I, consideration is given to both the
pature of the antisense compound employed and to the tendency of the target
membrane or skin to absorb the antisense compound. As will become evident from
the following discussion, there is included within the class of enhancer compounds
of the present invention compounds that have a wide range of hydrophobic-
hydrophilic properties and that may be described as branched chain compounds.

The compounds of Formula I comprise a multi-carbon backbone having a
functional group and also a side chain(s) which has one or more carbon atoms and,
optionally, one or more functional groups. The compounds are therefore
distinguished from the straight chain carboxylic acids reported in the literature as
having permeation enhancer properties. Each of R and Rz of Formuia I represents
an unsubstituted alkyl or unsubstituted alkenyl group having 1 to about 12 carbon
atoms or a substituted alkyl or substituted alkeny! group having 1 to about 12 carbon
atoms, or one of Ri or Rz can be a substituted alkyl or substituted alkenyl group
having 1 to about 12 carbon atoms and the other an unsubstituted alkyl or
ungsubstituted alkenyl group. Each of Riand Rz of Formula I may be a straight

chain, branched, or cyclo-aliphatic group.

JP 2004-537516 A 2004.12.16
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In addition, one of Ri or Rz can be an alkyl group and the other an alkenyl
group. Examples of alkyl groups are methyl, ethyl, isopropyl, hexyl, octyl, decyl,
and dodecyl. Preferably, the alkyl group has at least about 4 to about 12 carbon
atoms. Examples of alkenyl groups are octenyl, pentenyl, and dodecenyl.
Preferably, the alkenyl group has at least about 4 to about 12 carbon atoms.

Also, in preferred form, the sum of the carbon atoms in R: and Rz is at least
about 16. In a particularly preferred form of the invention, Ru is alkyl and R is
alkyl. For those ephancers in which Ri and/or Rz includes a substituted alkyl or
substituted alkenyl group, it is preferred that the substituent thereof is a hydroxyl
group.

As set forth in Formula I, enhancer compounds useful in the present
invention can include a partially or completely neutralized -COOH or -SOs H group.

As used herein, the term “neutralized” means the reaction product of the carboxylic
acid or sulfonic acid with a base that is present in an amount sufficient to react with
all of the acid. As used herein, the term “partially neutralized” means the reaction
product of the carboxylic or sulfonic acid with an amount of base that reacts with
less than all of the acid, but with at Jeast about 50% of the acid. Examples of bases
that can be used are sodium hydroxide, sodium carbonate, potassium hydroxide,
magnesium hydroxide, calcium hydroxide, ammonium hydroxide, and trialkyl
amine. Preferably, -Q of Formula I is the sodium salt of -COOH. For those
enhancers where -Q of Formula I is a substituted alkyl or substituted alkenyl group,

the following are examples of such groups: methyl, hexyl, octyl, and dodecyl.

JP 2004-537516 A 2004.12.16
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Preferably, the total number of carbon atoms in the alkyl or alkenyl group is about
one to about 12, with an alkyl group being preferred.

In a preferred group of compounds of Formula I, R is Cs-C1z alkyl, Rz is
Cs-Cuo alkyl, and -Q is neutralized -COOH. Particularly preferred permeation
enhancers are compounds represented by Formula I wherein Ri is Cesalkyl, Rz2isis
Cs-walkyl, and -Q is -<COONa.

A preferred enhancer compound useful in the present invention comprises
the sodium salt of a carboxylic acid of Formula I in which Ru is an alkyl group
having ten carbon atoms (CioH21) and Rz is an alkyl group having eight carbon
atoms (CsHz7) sodium 2-n-octyl-dodecanoate. Other preferred enhancer compounds
include sodium 2-n-hexyl-decanoate and sodium 2-n-butyl-octanoate.

The enhancer compounds useful in the present invention can include a chiral
center. When the enhancer compound includes a chiral center, it may be used as a
racemic mixture of optical isomers, or optionally as the essentially pure D or L
isomers of the enhancer compound.

Enhancer compounds within the scope of the present invention are known.
It will be recognized that preparation of the enhancer compounds is well within the
purview of one of ordinary skill in the art. Speaking generally, the enhancer
carboxylic acids useful in the present invention can be prepared according to known
preparative methods. Non-limiting examples of preparative methods inchude the

oxidative cleavage of an appropriately unsaturated hydrocarbon with a strong

JP 2004-537516 A 2004.12.16
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oxidizing agent and the saponification of a corresponding ester. A non-limiting
example of a typical ester is the glyceride of the desired acid.

Neutralization of a carboxylic acid or sulfonic acid with an alkali such as
sodinm hydroxide is generally carried out by adding the alkali to a stirred solution
of the acid dissolved in water or a mixture of water and alcohol.

The enhancer of Formula I can be mono-functional or multi-functional. The
degree of functionality and length of the carbon chain are related to the hydrophilic-
hydrophobic (lipophilic) nature of the enhancer compounds. In general, the higher
the degree of functionality, the more hydrophilic is the compound. Also, speaking
generally, the greater the number of carbon atoms in the compound, the more
hydrophobic the compound is. Improved delivery of antisense oligonucleotides can
be achieved when the hydrophobic-hydrophilic balance of the enhancer is matched
appropriately to the drug and to the targeted tissue. Selecting -Ri1, -Rz2 and -Q with
relatively long carbon chains can provide enhancers having a relatively high degree
of hydrophobicity. In contrast, enhancers with relatively short carbon chains and
with multi-functional groups have a relatively high degree of hydrophilicity.

The composition of the present invention may comprise an enhancer
compound of Formula I in admixture with one or more other enhancers, for
example, a straight chain fatty acid, an ester or salt thereof, or compounds that
promote the formation of liposomes, or a micro emulsion. When additional
enhancer compounds are used, they may be present in a weight ratio of up to about

99 parts of the additional enhancer for each part of a salt of Formula 1. The range

JP 2004-537516 A 2004.12.16
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of mixtures of an additional enhancer:salt of Formula 1 by weight ratio which are
preferred are from about 99:1 to about 1:99.

In preferred form, a composition comprising an enhancer compound of the
present invention (those of Formula 1) and additional other enhancer compounds, the
enhancer compounds of Formula I comprise no more than by weight about 50% of
the enhancer compounds present.

‘When enhancer compounds of the present invention are mixed with other
enhancer compounds in formulations used in connection with delivery of a drug
comprising an antisense nucleotide, typically the enhancer compounds of Formula X
comprises, by weight, at least about 10% of the enhancer compounds present in the
formulations.

The compositions of the present invention comprise also antisense compounds
particularly antisense oligonucleotides used to treat disease states that result from
undesirable levels of protein production and/or activity in the body. These antisense
compounds specifically hybridize with one or more target nucleic acids encoding a
protein involved in a given disease state.

As used herein, the term "target nucleic acid" encompasses DNA encoding a
protein, RNA (including pre-mRNA and mRNA) transcribed from such DNA, and
also cDNA derived from such RNA. The specific hybridization of an antisense
compound with its target nucleic acid interferes with the normal function of the
nucleic acid. This modulation of function of a target nucleic acid by compounds

that specifically hybridize to it is generally referred to as “antisense.” The functions

JP 2004-537516 A 2004.12.16
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of DNA to be interfered with include replication and transcription. The functions of
RNA to be interfered with include all vital functions such as, for example,
translocation of the RNA to the site of protein translation, translation of protein
from the RNA, splicing of the RNA to yield one or more mRNA species, and
catalytic activity which may be engaged in or facilitated by the RNA. The overall
effect of such interference with target nucleic acid function is modulation of the
expression of the protein encoded by the nucleic acid. In the context of the present
invention, "modulation" means either an increase (stimulation) or a decrease
(inhibition) in the expression of a gene. In the context of the present invention,
inhibition is the preferred form of modulation of gene expression and mRNA is a
preferred target.

1t is preferred to target specific nucleic acids with the antisense
oligonucleotides of the present invention. "Targeting" an antisense compound to a
particular nucleic acid, in the context of this invention, is a multistep process. The
process usually begins with the identification of a nucleic acid sequence whose
function is to be modulated. This may be, for example, a cellular gene (or mRNA
transcribed from the gene) whose expression is associated with a particular disorder
or disease state, or a nucleic acid molecule from an infectious agent. The targeting
process also includes determination of a site or sites within this gene for the
antisense interaction to occur such that the desired effect, e.g., detection or
modulation of expression of the protein, will result. Within the context of the

present invention, a preferred intragenic site is the region encompassing the

JP 2004-537516 A 2004.12.16
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translation initiation or termination codon of the open reading frame (ORF) of the
gene. Since, as is known in the art, the tranglation injtiation codon is typically 5'-
AUG (in transcribed mRNA molecules; 5'-ATG in the corresponding DNA
molecule), the translation initiation codon is also referred to as the "AUG codon,"
the "start codon" or the "AUG start codon". A minority of genes have a translation
initiation codon having the RNA sequence 5'-GUG, 5'-UUG or 5'-CUG, and 5'-
AUA, 5'-ACG and 5'-CUG have been shown to function in vivo. Thus, the terms
"translation initiation codon" and "start codon” can encompass many codon
sequences, even though the initiator amino acid in each instance is typically
methionine (in eukaryotes) or formylmethionine (in prokaryotes). It is also known in
the art that eukaryotic and prokaryotic genes may have two or more alternative start
codons, any one of which may be preferentially utilized for translation initiation in a
particular cell type or tissue, or under a particular set of conditions. In the context
of the invention, “start codon" and "translation initiation codon" refer to the codon
or codons that are used in vivo to initiate transiation of an mRNA molecule
transcribed from a gene enceding a protein, regardless of the sequence(s) of such
codons.

It is also known in the art that a translation termination codon (or "stop
codon") of a gene may have one of three sequences, i.e., 5'-UAA, 5'-UAG and 5'-
UGA (the corresponding DNA sequences are 5'-TAA, 5'-TAG and 5'-TGA,
respectively). The terms "start codon region" and "translation initiation codon

region” refer to a portion of such an mRNA. or gene that encompasses from about
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25 to about 50 contiguous nucleotides in either direction (i.e., 5’ or 3) from a
translation initiation codon. Similarly, the terms "stop codon region" and
"translation termination codon region" refer to a portion of such an mRNA or gene
that encompasses from about 25 to about 50 contiguous nucleotides in either
direction (i.e., 5' or 3") from a translation termination codon.

The open reading frame (ORF) or "coding region," which is known in the art
to refer to the region between the translation initiation codon and the translation
termination codon, is also a region which may be targeted effectively. Other target
regions include the 5' untranslated region (5'UTR), known in the art to refer to the
portion of an mRNA in the 5' direction from the translation initiation codon, and
thus including nucleotides between the 5' cap site and the translation initiation codon
of an mRNA or corresponding nucleotides on the gene, and the 3' untransiated
region (3'UTR), known in the art to refer to the portion of an mRNA in the 3'
direction from the translation termination codon, and thus including nucleotides
between the translation termination codon and 3' end of an mRNA or corresponding
nucleotides on the gene. The 5' cap of an mRNA comprises an N7-methylated
guanosine residue joined to the 5'-most residue of the mRNA via a 5'-5'
triphosphate linkage. The 5" cap region of an mRNA is considered to include the 5'
cap structure itself as well as the first 50 nucleotides adjacent to the cap. The 5' cap
region may also be a preferred target region.

Although some eukaryotic mRNA transcripts are directly translated, many

contain one or more regions, known as "introns," which are excised from a
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transcript before it is translated. The remaining (and therefore translated) regions
are known as "exons" and are spliced together to form a continuous mRNA
sequence. mRNA splice sites, i.e., intron-exon junctions, may also be preferred
target regions, and are particularly useful in situations where aberrant splicing is
implicated in disease, or where an overproduction of a particular mRNA splice
product is implicated in disease. Aberrant fusion junctions due to rearrangements or
deletions are also preferred targets. It has also been found that introns can also be
effective, and therefore preferred, target regions for antisense compounds targeted,
for example, to DNA or pre-mRNA.

Once one or more target sites have been identified, oligonucleotides are
chosen which are sufﬁcicntly complementary to the target, i.e., hybridize
sufficiently well and with sufficient specificity, to give the desired effect.

In the context of this invention, "hybridization" means hydrogen bonding,
which may be Watson-Crick, Hoogsteen or reversed Hoogsteen hydrogen bonding,
between complementary nucleoside or nucleotide bases. For example, adenine and
thymine are complementary nucleobases which pair through the formation of
hydrogen bonds. "Complementary,” as used herein, refers to the capacity for
precise pairing between two nucleotides. For example, if a nucleotide at a certain
position of an oligonucleotide is capable of hydrogen bonding with a nucleotide at
the same position of a DNA or RNA molecule, then the oligonucleotide and the
DNA or RNA are considered to be complementary to each other at that position.

The oligonucleotide and the DNA or RNA are complementary to each other when a
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sufficient number of corresponding positions in each molecule are occupied by
nucleotides which can hydrogen bond with each other. Thus, "specifically
hybridizable" and "complementary" are terms which are used to indicate a sufficient
‘degree of complementarity or precise pairing such that stable and specific binding
occurs between the oligonucleotide and the DNA or RNA target. It is understood in
the art that the sequence of an antisense oligonucleotide need not be 100%
complementary to that of its target nucleic acid to be specifically hybridizable. An
antisense oligonucleotide is specifically hybridizable when binding of the compound
to the target DNA or RNA molecule interferes with the normal function of the target
DNA or RNA to cause a loss of utility, and there is a sufficient degree of
complementarity to avoid non-specific binding of the antisense oligonucleotide to
non-target sequences under conditions in which specific binding is desired, i.e.,
under physiological conditions in the case of in vivo assays or therapeutic treatment,
and in the case of in vitro assays, under conditions in which the assays are
performed.

‘While antisense oligonucleotides are a preferred form of antisense compound,
the present invention comprehends other oligomeric antjsense compounds, including
but not limited to oligonucleotide mimetics such as are described below. The
antisense compounds in accordance with this invention preferably comprise from
about 8 to about 50 nucleobases (i.e. from about 8 to about 50 linked nucleosides).
Particularly preferred antisense compounds are antisense oligonucleotides, even

more preferably those comprising from about 12 to about 25 nucleobases. Even
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more preferably, the antisense oligonucleotides comprise from about 15 to about 20
nucleobases. In a most preferred embodiment, the antisense oligonucleotides of the
present invention comprise about 20 nucleobases. Antisense compounds include
ribozymes, external guide sequence (EGS) oligonucleotides (oligozymes), and other
short catalytic RNAs or catalytic oligonucleotides which hybridize to the target
nucleic acid and modulate its expression.

In the context of this invention, the term “oligonucleotide™ refers to an
oligomer or polymer of ribonucleic acid (RNA) or deoxyribonucleic acid (DNA) or
mimetics thereof. This term includes oligonucleotides composed of naturally-
occurring nucleobases, sugars and covalent internucleoside (backbone) linkages as
well as oligonucleotides having non-naturally-occurring portions which function
similarly. Such modified or substituted oligonucleotides are often preferred over
native forms because of desirable properties such as, for example, enhanced cellular
uptake, enhanced affinity for nucleic acid target and increased stability in the
presence of nucleases.

Specific examples of preferred antisense compounds useful in this invention
include oligonucleotides containing modified backbones or non-natural
internucleoside linkages. As defined in this specification, oligonucleotides having
modified backbones include those that retain a phosphorus atom in the backbone and
those that do not have a phosphorus atom in the backbone. For the purposes of this

specification, and as sometimes referenced in the art, modified oligonucleotides that
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do not have a phosphorus atom in their internucleoside backbone can also be
considered to be oligonucleosides.

Preferred modified oligonucleotide backbones include, for example,
phosphorothioates, chiral phosphorothioates, phosphorodithioates, phosphotriesters,
aminoalkylphosphotriesters, methyl and other alkyl phosphonates including 3'-
alkylene phosphonates, 5'-alkylene phosphonates and chiral phosphonates,
phosphinates, phosphoramidates including 3'-amino phosphoramidate and
aminoalkylphosphoramidates, thionophosphoramidates, thionoalkylphosphonates,
thionoalkylphosphotriesters, selenophosphates and boranophosphates having normal
3'-5' linkages, 2'-5' linked analogs of these, and those having inverted polarity
wherein one or more internucleotide linkages is a 3' to 3', 5' to 5’ or 2' to 2'
linkage. Preferred oligonucleotides having inverted polarity comprise a single 3' to
3' linkage at the 3'-most internucleotide linkage i.e. a single inverted nucleoside
residue which may be abasic (the nucleobase is missing or has a hydroxyl group in
place thereof). Various salts, mixed salts and free acid forms are also included.

Representative United States patents that teach the preparation of the above
phosphorus-containing linkages include, but are not limited to, UJ.S. Pat. Nos.
3,687,808; 4,469,863; 4,476,301; 5,023,243; 5,177,196; 5,188,897; 5,264,423;
5,276,019; 5,278,302; 5,286,717; 5,321,131; 5,399,676; 5,405,939; 5,453,496,
5,455,233; 5,466,677, 5,476,925; 5,519,126; 5,536,821; 5,541,306; 5,550,111,
5,563,253, 5,571,799, 5,587,361; 5,194,599; 5,565,555; 5,527,899; 5,721,218;

5,672,697 and 5,625,050, each of which is herein incorporated by reference.
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Preferred modified oligonucleotide backbones that do ot include a
phosphorus atom therein have backbones that are formed by short chain alkyl or
cycloalkyl internucleoside linkages, mixed heteroatom and alkyl or cycloalkyl
internucleoside linkages, or one or more short chain heteroatomic or heterocyclic
internucleoside linkages. These include those having morpholino linkages (formed in
part from the sugar portion of a nucleoside); siloxane backbones; sulfide, sulfoxide
and sulfone backbones; formacetyl and thioformacetyl backbones; methylene
formacetyl and thioformacetyl backbones; riboacetyl backbones; alkene containing
backbones; sulfamate backbones; methyleneimino and methylenehydrazino
backbones; sulfonate and sulfonamide backbones; amide backbones; and others
having mixed N, O, S and CHz component parts.

Representative United States patents that teach the preparation of the above
oligonucleosides include, but are not limited to, U.S. Pat. Nos. 5,034,506,
5,166,315; 5,185,444; 5,214,134; 5,216,141; 5,235,033; 5,264,562; 5,264,564
5,405,938; 5,434,257; 5,466,677; 5,470,967, 5,489,677; 5,541,307; 5,561,225;
5,596,086; 5,602,240; 5,610,289; 5,602,240; 5,608,046; 5,610,289; 5,618,704;
5,623,070; 5,663,312; 5,633,360, 5,677,437, 5,792,608; 5,646,269 and 5,677,439,
each of which is herein incorporated by reference.

In other preferred oligonucleotide mimetics, both the sugar and the
internucleoside linkage, i.e., the backbone, of the nucleotide units are replaced with
novel groups. The base units are maintained for hybridization with an appropriate

nucleic acid target compound. One such oligomeric compound, an oligonucleotide
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mimetic that has been shown to have excellent hybridization properties, is referred
to as a peptide nucleic acid (PNA). In PNA compounds, the sugar-backbone of an
oligonucleotide is replaced with an amide containing backbone, in particular an
aminoethylglycine backbone. The nucleobases are retained and are bound directly or
indirectly to aza nitrogen atoms of the amide portion of the backbone.

Representative United States patents that teach the preparation of PNA
compounds inciude, but are not limited to, U.S. Pat. Nos. 5,539,082; 5,714,331;
and 5,719,262, each of which is herein incorporated by reference. Further teaching
of PNA compounds can be found in Nielsen et al., Science, 1991, 254, 1497-1500.

Most preferred embodiments of the invention are oligonucleotides with
phosphorothioate backbones and oligonucleosides with heteroatom backbones, and
in particular ~-CHz -NH-O-CHa -, -CHz -N(CH3)-O-CHa - [known as a
methylene(methylimino) or MMI backbone], -CHz -O-N(CHs)-CHz -, -CHz -
N(CH3s)-N(CH3)-CHz - and -O-N(CHs)-CHz -CHz - [wherein the native
phosphodiester backbone is represented as -O-P-O-CH: -] of the above referenced
U.S. Pat. No. 5,489,677, and the amide backbones of the above referenced U.S.
Pat. No. 5,602,240. Also preferred are oligonucleotides having morpholino
backbone structures of the above-referenced U.S. Pat. No. 5,034,506.

Modified oligonucleotides may also contain one or more substituted sugar
moieties. Preferred oligonucleotides comprise one of the following at the 2'
position: OH; F; O-, S-, or N-alkyl; O-, S-, or N-alkenyl; O-, S- or N-alkynyl; or

0-alkyl-O-alkyl, wherein the alkyl, alkenyl and alkynyl may be substituted or
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unsubstituted Cr to Co alkyl or Cz to Cuw alkenyl and alkynyl. Particularly preferred
are O[(CH2):01uCHs, O(CH2):OCHs, O(CH2)uNHz, O(CHz)nCHs, O(CH2):ONHz,
and O(CHz)»ON[(CH2).CHz)]2, where n and m are from 1 to about 10. Other
preferred oligonucleotides comprise one of the following at the 2' position: C1 to Cio
lowe;' alkyl, substituted lower alkyl, alkenyl, alkynyl, alkaryl, aralkyl, O-alkaryl or
Q-aralkyl, SH, SCH3, OCN, CI, Br, CN, CFs, OCF3, SOCHs, SO2CHsz, ONOz,
NOz, N3, NH:z, heterocycloalkyl, heterocycloalkaryl, aminoalkylamino,
polyalkylamino, substituted silyl, an RNA cleaving group, a reporter group, an
intercalator, a group for improving the pbarmacokinetic properties of an
oligonucleotide, or a group for improving the pharmacodynamic properties of an
oligonucleotide, and other substituents having similar properties. A preferred
modification includes 2'-methoxyethoxy (2-O—CH2CH20CHs, also known as 2'-O-
(2-methoxyethyl) or 2'-MOE) (Martin et al., Helv. Chim. Acta, 1995, 78, 486-504)
i.e., an alkoxyalkoxy group. A further preferred modification includes 2'-
dimethylaminooxyethoxy, i.e., a O(CHz)20N(CHs): group, also known as 2'-
DMAGOE, and 2'-dimethylaminoethoxyethoxy (also known in the art as 2'-
dimethylaminoethoxyethy! or 2'-DMAEQE), i.e., 2'-O—CHs-O—CHz-N(CHz)2.

A further preferred modification includes Locked Nucleic Acids (LNAs) in
which the 2'-hydroxyl group is linked to the 3' or 4' carbon atom of the sugar ring
thereby forming a bicyclic sugar moiety. The linkage is preferably a methelyne (-
CHaz-)n group bridging the 2' oxygen atom and the 4' carbon atom wherein n is 1 or

2. LNAs and preparation thereof are described in WO 98/39352 and WO 99/14226.
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Other preferred modifications include 2'-methoxy (2'-O—CHs), 2'-
aminopropoxy (2'-OCH2CH2CH2NHz), 2'-allyl (2'-CH2——CH=CHz), 2'-O-allyl (2'-
O—CH2—CH=CH>) and 2'-fluoro (2'-F). The 2'-modification may be in the
arabino (up) position or ribo (down) position. A preferred 2'-arabino modification is
2'-F. Similar modifications may also be made at other positions on the
oligonucleotide, particularly the 3' position of the sugar on the 3' terminal
nucleotide or in 2'-5' linked oligonucleotides and the 5' position of 5' terminal
nucleotide. Oligonucleotides may also have sugar mimetics such as cyclobutyl
moieties in place of the pentofuranosyl sugar. Representative United States patents
that teach the preparation of such modified sugar structures include, but are not
limited to, U.S. Pat. Nos. 4,981,957; 5,118,800; 5,319,080; 5,359,044, 5,393,878;
5,446,137; 5,466,786, 5,514,785; 5,519,134, 5,567,811, 5,576,427, 5,591,722;
5,597,909; 5,610,300; 5,627,053; 5,639,873; 5,646,265; 5,658,873; 5,670,633,
5,792,747; and 5,700,920, each of which is herein incorporated by reference in its
entirety.

Oligonucleotides may also include nucleobase (often referred to in the art
simply as "base") modifications or substitutions. As used herein, "unmodified" or
"natural" nucleobases include the purine bases adenine (A) and guanine (G), and the
pyrimidine bases thymine (T), cytosine (C) and uracil (U). Modified nucleobases
include other syntheticf and natural nucleobases such as 5-methylcytosine (5-me-C),
5-hydroxymethy! cytosine, xanthine, hypoxanthine, 2-aminoadenine, 6-methyl and

other alkyl derivatives of adenine and guanine, 2-propyl and other alkyl derivatives
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of adenine and guanine, 2-thiouracil, 2-thiothymine and 2-thiocytosine, 5-halouracil
and cytosine, 5-propynyl (-C C—CHs) uracil and cytosine and other alkynyl
derivatives of pyrimidine bases, 6-azo uracil, cytosine and thymine, 5-uracil
(pseudouracil), 4-thiouracil, 8-halo, 8-amino, 8-thiol, 8-thioaikyl, 8-hydroxyl and
other 8-substituted adenines and guanines, 5-halo particularly 5-bromo, 5-
trifluoromethyl and other 5-substituted uracils and cytosines, 7-methylguanine and
7-methyladenine, 2-F-adenine, 2-amino-adenine, 8-azaguanine and 8-azaadenine, 7-
deazaguanine and 7-deazaadenine and 3-deazaguanine and 3-deazaadenine. Further
modified nucleobases include tricyclic pyrimidines such as phenoxazine cytidine
(1H-pyrimido[5,4-b][1,4]benzoxazin-2(3H)-one), phenothiazine cytidine (1H-
pyrimido[5,4-b][1,4]benzothiazin-2(3H)-one), G-clamps such as a substituted
phenoxazine cytidine (e.g. 9-(2-aminoethoxy)-H-pyrimido[5,4-b][1,4]benzoxazin-
2(3H)-one), carbazole cytidine (2H-pyrimido[4,5-b]Jindol-2-one), pyridoindole
cytidine (H-pyrido[3',2':4,5]pyrrolof2,3-d]pyrimidin-2-one). Modified nucleobases
may also include those in which the purine or pyrimidine base is replaced with other
heterocycles, for example 7-deaza-adenine, 7-deazaguanosine, 2-aminopyridine and
2-pyridone. Further nucleobases include those disclosed in U.S. Pat. No.
3,687,808, those disclosed in The Concise Encyclopedia Of Polymer Science And
Engineering, pages 858-859, Kroschwitz, J. I., ed. John Wiley & Sons, 1990, those
disclosed by Englisch et al., Angewandte Chemie, International Edition, 1991, 30,
613, and those disclosed by Sanghvi, Y. S., Chapter 15, Antisense Research and

Applications, pages 289-302, Crooke, S. T. and Lebleu, B. ed., CRC Press, 1993,
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Certain of these nucleobases are particularly useful for increasing the binding
affinity of the oligomeric compounds of the invention. These include 5-substituted
pyrimidines, 6-azapyrimidines and N-2, N-6 and O-6 substituted purines, including
2-aminopropyladenine, 5-propynyluracil and 5-propynylcytosine. S-methylcytosine
substitutions have been shown to increase nucleic acid duplex stability by 0.6-
1.2.degree. C. (Sanghvi, Y. S., Crooke, S. T. and Lebleu, B., eds., Antisense
Research and Applications, CRC Press, Boca Raton, 1993, pp. 276-278) and are
presently preferred base substitutions, even more particularly when combined with
2'-0-(2-methoxyethyl) sugar modifications.

Representative United States patents that teach the preparation of certain of
the above noted modified nucleobases as well as other modified nucleobases include,
but are not limited to, the above noted U.S. Pat. No. 3,687,808, as well as U.S.
Pat. Nos. 4,845,205; 5,130,302; 5,134,066; 5,175,273, 5,367,066; 5,432,272;
5,457,187; 5,459,255; 5,484,908; 5,502,177, 5,525,711; 5,552,540; 5,587,469;
5,594,121, 5,596,091; 5,614,617; 5,645,985; 5,830,653; 5,763,588; 6,005,096;
5,681,941, and 5,750,692, each of which is herein incorporated by reference.

Another modification of the oligonucleotides of the invention involves
chemicaily linking to the oligonucleotide one or more moieties or conjugates which
enhance the activity, cellular distribution or cellular uptake of the oligonucleotide.
The compounds of the invention can include conjugate groups covalently bound to
functional groups such as primary or secondary hydroxyl groups. Conjugate groups

of the invention include intercalators, reporter molecules, polyamines, polyamides,
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polyethylene glycols, polyethers, groups that enhance the pharmacodynamic
properties of oligomers, and groups that enhance the pharmacokinetic properties of
oligomers. Typical conjugates groups include cholesterols, lipids, phospholipids,
biotin, phenazine, folate, phenanthridine, anthraquinone, acridine, fluoresceins,
rhodamines, coumarins, and dyes. Groups that enhance the pharmacodynamic
properties, in the context of this invention, include groups that improve oligomer
uptake, enhance oligomer resistance to degradation, and/or strengthen sequence-
specific hybridization with RNA. Groups that enhance the pharmacokinetic
properties, in the context of this invention, include groups that improve oligomer
uptake, distribution, metabolism or excretion. Representative conjugate groups are
disclosed in International Patent Application PCT/US92/09196, filed Oct. 23, 1992
the entire disclosure of which is incorporated herein by reference. Conjugate
moieties include but are not limited to lipid moieties such as a cholesterol moiety
(Letsinger et al., Proc. Natl. Acad. Sci. USA, 1989, 86, 6553-6556), cholic acid
(Manoharan et al., Bioorg. Med. Chem. Let., 1994, 4, 1053-1060), a thioether,
e.g., hexyl-S-tritylthiol (Manoharan et al., Ann. N.Y. Acad. Sci., 1992, 660, 306-
309; Manoharan et al., Bicorg. Med. Chem. Let., 1993, 3, 2765-2770), a
thiocholesterol (Oberhauser et al., Nucl. Acids Res., 1992, 20, 533-538), an
aliphatic chain, e.g., dodecandiol or undecyl residues (Saison-Behmoaras et al.,
EMBO 1., 1991, 10, 1111-1118; Kabanov et al., FEBS Lett., 1990, 239, 327-330;
Svinarchuk et al., Biochimie, 1993, 75, 49-54), a phospholipid, e.g., di-hexadecyl-

rac-glycerol or triethylammonium 1,2-di-O-hexadecyl-rac-glycero-3-H-phosphonate
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(Manoharan et al., Tetrabedron Lett., 1995, 36, 3651-3654; Shea et al., Nucl.
Acids Res., 1990, 18, 3777-3783), a polyamine or a polyethylene glycol chain
(Manoharan et al., Nucleosides & Nucleotides, 1995, 14, 969-973), or adamantane
acetic acid (Manoharan et al., Tetrahedron Lett., 1995, 36, 3651-3654), a palmity!
moiety (Mishra et al., Biochim. Biophys. Acta, 1995, 1264, 229-237), or an
octadecylamine or hexylamino-carbonyl-oxycholesterol moiety (Crooke et al., J.
Pharmacol. Exp. Ther., 1996, 277, 923-937. Oligonucleotides of the invention may
also be conjugated to active drug substances, for example, aspirin, warfarin,
phenylbutazone, ibuprofen, suprofen, fenbufen, ketoprofen, (S)-(+-)-pranoprofen,
carprofen, dansylsarcosine, 2,3,5-triiodobenzoic acid, flufenamic acid, folinic acid,
a benzothiadiazide, chlorothiazide, a diazepine, indomethicin, a barbiturate, a
cephalosporin, a sulfa drug, an antidiabetic, an antibacterial or an antibiotic.
Oligonucleotide-drug conjugates and their preparation are described in U.S. patent
application Ser. No. 09/334,130 (filed Jun. 15, 1999) which is incorporated herein
by reference in its entirety.

Representative United States patents that teach the preparation of such
oligonucleotide conjugates include, but are not limited to, U.S. Pat. Nos.
4,828,979; 4,948,882; 5,218,105; 5,525,465; 5,541,313; 5,545,730; 5,552,538;
5,578,717, 5,580,731; 5,580,731; 5,591,584; 5,109,124; 5,118,802; 5,138,045;
5,414,077; 5,486,603; 5,512,439; 5,578,718; 5,608,046; 4,587,044; 4,605,735;
4,667,025; 4,762,779; 4,789,737; 4,824,941; 4,835,263, 4,876,335; 4,904,582;

4,958,013; 5,082,830; 5,112,963; 5,214,136; 5,245,022, 5,254,469; 5,258,506;
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5,262,536; 5,272,250; 5,292,873; 5,317,098; 5,371,241, 5,391,723; 5,416,203,
5,451,463; 5,510,475; 5,512,667; 5,514,785; 5,565,552; 5,567,810; 5,574,142,
5,585,481; 5,587,371; 5,595,726, 5,597,696; 5,599,923; 5,599,928 and 5,688,941,
cach of which is herein incorporated by reference.

It is not necessary for all positions in a given compound to be uniformly
modified, and in fact more than one of the aforementioned modifications may be
incorporated in a single compound or even at a single nucleoside within an
oligonucleotide. The present invention also includes antisense compounds which are
chimeric compounds. "Chimeric" antisense compounds or “chimeras," in the
context of this invention, are antisense compounds, particularly oligonucleotides,
which contain two or more chemically distinct regions, each made up of at least one
monomer unit, i.e., a nucleotide in the case of an oligonucleotide compound. These
oligonucleotides typically contain at least one region wherein the oligonucleotide is
modified so as to confer upon the oligonucleotide increased resistance to nuclease
degradation, increased cellular uptake, and/or increased binding affinity for the
target nucleic acid. An additional region of the oligonucleotide may serve as a
substrate for enzymes capable of cleaving RNA:DNA or RNA:RNA hybrids. By
way of example, RNase H is a cellular endonuclease which cleaves the RNA strand
of an RNA:DNA duplex. Activation of RNase H, therefore, results in cleavage of
the RNA target, thereby greatly enhancing the efficiency of oligonucleotide
inhibition of gene expression. Consequently, comparable results can often be

obtained with shorter oligonucleotides when chimeric oligonucleotides are used,
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compared to phosphorothioate deoxyoligonucleotides hybridizing to the same target
region. Cleavage of the RNA target can be routinely detected by gel electrophoresis
and, if necessary, associated nucleic acid hybridization techniques known in the art.

Chimeric antisense compounds of the invention may be formed as composite
structures of two or more oligonucleotides, modified oligonucleotides,
oligonucleosides and/or oligonucleotide mimetics as described above, Such
compounds have also been referred to in the art as hybrids or gapmers.
Representative United States patents that teach the preparation of such hybrid
structures include, but are not limited to, U.S. Pat. Nos. 5,013,830; 5,149,797,
5,220,007, 5,256,775; 5,366,878; 5,403,711, 5,491,133; 5,565,350; 5,623,065;
5,652,355, 5,652,356; and 5,700,922, each of which is herein incorporated by
reference in its entirety.

The antisense compounds used in accordance with this invention may be
conveniently and routinely made through the well-known technique of solid phase
synthesis. Equipment for such synthesis is sold by several vendors including, for
example, Applied Biosystems (Foster City, Calif.). Any other means for such
synthesis known in the art may additionally or alternatively be employed. It is well
known to use similar techniques to prepare oligonucleotides such as the
phosphorothjoates and alkylated derivatives.

The antisense compounds of the invention encompass any pharmaceutically
acceptable salts, esters, or salts of such esters, or any other compound which, upon

administration to an animal including a human, is capable of providing (directly or
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indirectly) the biologically active metabolite or residue thereof. Accordingly, for
example, the disclosure is also drawn to prodrugs and pharmaceutically acceptable
salts of the compounds of the invention, pharmaceutically acceptable salts of such
prodrugs, and other bioequivalents.

The term "prodrug" indicates a therapeutic agent that is prepared in an
inactive form that is converted to an active form (i.e., drug) within the body or cells
thereof by the action of endogenous enzymes or other chemicals and/or conditions.
In particular, prodrug versions of the oligonucleotides of the invention are prepared
as SATE [(S-acetyl-2-thioethyl) phosphate] derivatives according to the methods
disclosed in WO 93/24510 to Gosselin et al., published Dec. 9, 1993 or in WO
94/26764 and U.S. Pat. No. 5,770,713 to Imbach et al.

The term "pharmaceutically acceptable salts” refers to physiologically and
pharmaceutically acceptable salts of the compounds of the invention: i.e., salts that
retain the desired biological activity of the parent compound and do not impart
undesired toxicological effects thereto.

The antisense compounds of the present invention can be utilized for
diagnostics, therapeutics, prophylaxis and as research reagents and Kits. For
therapeutic use, an animal, preferably a human, suspected of having a disease or
disorder which can be treated by modulating the expression of a protein is treated by
administering antisense oligonucleotides in accordance with this invention. The
specificity and sensitivity of antisense is particularly useful in therapeutic

applications and antisense oligonucleotides have been employed as therapeutic
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moieties in the treatment of disease states in animals and man. Antisense
oligonucleotide drugs, including ribozymes, have been safely and effectively
administered to humans and numerous clinical trials are presently underway. It is
thus established that oligonucleotides can be useful therapeutic modalities that can be
configured to be useful in treatment regimes for treatment of cells, tissues and
animals, especially humans. The compounds of the invention can be utilized in
pharmaceutical compositions by adding an effective amount of an antisense
oligonucleotide to a suitable pharmaceutically acceptable diluent or carrier. Use of
the antisense oligonucleotides and methods of the invention may also be useful
prophylactically, e.g., to prevent or delay infection, inflammation or tumor
formation, for example.

The antisense oligonucleotides of the invention are useful for research and
diagnostics, because these compounds hybridize to nucleic acids encoding a protein
involved in a disease state, enabling sandwich and other assays to easily be
constructed to exploit this fact. Hybridization of the antisense oligonucleotides of the
invention with a nucleic acid encoding a protein involved in a disease state can be
detected by means known in the art. Such means may include conjugation of an
enzyme to the oligonucleotide, radiolabelling of the oligonucleotide or any other
suitable detection means. Kits using such detection means for detecting the level of
a protein involved in a disease state in a sample tnay also be prepared.

It is believed that the present invention will be used most widely with

antisense oligonucleotides whose bioavailability and/or absorption properties can be
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enhanced by use of the permeation enhancer of the present invention. It is believed
also that the present invention can be used to a particularly good effect by
combining the permeation enhancer of the present invention with an antisense
oligonucleotide that is ingested orally and absorbed relatively poorly in the
gastrointestinal tract (“GIT”).

The antisense oligonucleotide can be in any suitable form, for example, in
crystalline or amorphous form and in solid, liquid, or gel form, for example, in the
form of nano particles and micro particles or in larger particle-size form. In
addition, the antisense oligonucleotide can be present in the composition in a time-
release form.

The composition of the present invention comprises a pharmaceutically
effective amount of the antisense oligonucleotide, that is, an amount that is effective
in achieving the desired prophylactic, therapeutic or diagnostic effect in the patient.

It should be appreciated that the amount of antisense oligonucleotide comprising the
composition will depend on various factors, including, for example, the particular
antisense oligonucleotide used, the nature of the condition to be treated, and the
nature of the patient.

Similarly, the enhancer compound contained in the composition of the
present invention is present in an amount that is effective in increasing the
bioavailability and/or absorption properties of the antisense oligonucleotide. The
amount of enhancer in the composition will depend on various factors, including,

for example, the presence of other enhancer compounds, the particular antisense
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oligonucleotide(s) used, the amount of antisense oligonucleotide(s) employed, the
dosage form selected, the nature of the dosage form, the nature of the enhancer, the
particular enhancer compound used, the optical purity of the enhancer compound
used, that is whether it is used in the form of a pure isomer or as a partially or
completely racemic mixture. It is believed that, for most applications, the
composition will comprise an antisense oligonucleotide: enhancer ratio of about 1:99
to about 99:1. Typically, the ratio will be between about 1:20 and about 20:1, This
ratio range is given for gnideline purposes, with the understanding that ratios of
antisense oligonucleotide to enhancer outside of this range may be used depending
on the various factors mentioned above.

The composition of the present invention comprises optionally a vehicle, the
nature of which will depend on the form of the composition. The composition can
be used in any suitable form, for example, in the form of a granulate, solid, semi-
solid, solution, suspension, tablet, capsule, inhalant, suppository, or enema. The
tablets and capsules can be in the form, for example, of delayed release, sustained
release, or immediate release systems. It is believed that the composition of the
present invention will be used most widely in solid or semi-solid oral dosage form.

The term “vehicle” is used broadly to include various types of
pharmaceutically acceptable ingredients that can comprise the composition other
than the drug and enhancer constituents of the composition. Examples of vehicles
include fillers, diluents, excipients and materials, which have an effect on the

release properties of the antisense oligonucleotide or on the enhancer compound(s),
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that is, control-release materials. Examples of fillers and diluents include lactose,
mannitol, dextrose, vegetable oils, glycerides, and microcrystalline cellulose.
Examples of excipients include phosphate and citrate salts, magnesium stearate,
silica, and binders such as hydroxypropyl methylceliulose, polyvinylpyrrolidone,
and starch. Examples of control-release materials include enteric polymers,
hydroxypropyl methylcellulose.

The amount of the various classes of constituents that comprise the carrier
can be selected by the user to achieve the desired effects.

The examples below are illustrative of the present invention and compare the

present invention to prior art compositions.

EXAMPLES
Antisense oligonucleotides were synthesized by solid phase organic synthesis
using appropriately protected synthons. Reversed phase chromatography is used to

purify the antisense oligonucleotide, which is then deprotected and lyophilized.

Example 1- Compositions Including an

Antisense Oligonucleotide Targeting Human TNF-o

An example of a formulation containing an enhancer of the present
development and an antisense oligonucleotide is a composition comprising sodium 2-

n-octyl-dodecanoate, sodium caprate and an antisense oligonucleotide, which targets
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TNFo. This antisense oligonucleotide is a 2’-O-(2-methoxyethyl) modified
phosphorothiocate oligonucleotide containing a 10-base 2° deoxy gap, also referred to
as a 5-10-5 MOE gapmer, with 2° MOE modification of only the five nucleotides at
the 3’ and 5’ termini of the oligonucleotide wherein each of the 19 inter-nucleotide
linkages is an O,0-linked phosphorothioate. In addition, all cytosines are modified
to 5-methylcytosines. The 2’ MOE modification makes an oligonucleotide more
resistant to nuclease degradation, thereby improving both its RNA binding affinity
and increasing its half life. This antisense oligonucleotide targets human TNF-o, and
can be used to treat inflanumatory disorders, such as rheumatoid arthritis. The
antisense oligonucleotide has a sequence of:

GCT GAT TAG AGA GAG GTC CC (SEQID NO.: 1)

Example 2- Compositions Including an

Antisense Oligonucleotide Targeting c-raf Kinase

An antisense oligonucleotide treatment composition will be prepared
comprising sodium 2-n-octyl-dodecanoate, sodium caprate, and an antisense
oligonucleotide which targets human c-raf kinase which can be used to treat
hyperproliferation disorders, such as various forms of cancer. The antisense
oligonucleotide has a sequence of:

TCC CGC CTG TGA CAT GCA TT (SEQID NO.: 2)

Each of the inter-nucleotide linkages is an O,0-linked phosphorothioate.
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Example 3- Compositions Including an Antisense

Oligonucleotide Targeting Human Papillomavirus

An antisense oligonucleotide treatment composition will be prepared
comprising sodium 2-n-octyl-dodecanoate, sodium caprate, and an antisense
oligonucleotide which targets human papiilomavirus which can be used to treat warts
including, for example, genital warts. The antisense oligonucleotide has a sequence
of:

TTG CTT CCA TCT TCC TCG TC (SEQID NO.: 3)

Each of the inter-nucleotide linkages is an O,0-linked phosphorothioate.

Example 4- Compositions Including an Antisense

Oligonucleotide Targeting Intercellular Adhesion Molecule-1{ICAM-1)

An antisense oligonucleotide treatment composition will be prepared
comprising sodium 2-n-octyl-dodecanoate, sodium caprate and an antisense
oligonucleotide which targets the intercellular adhesion molecule-1{ICAM-1) and
can be used to treat inflammatory disorders, for example, inflammatory bowel
disorders, psoriasis and rheumatoid arthritis. The antisense oligonucleotide has a
sequence of:

CCC CACCACTTCCCCTCTC (SEQID NO.: 4)
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Each of the inter-nucleotide linkages is an O,0-linked phosphorothioate.

Example 5 - Composition including Sodium 2-n-octyl-dodecanoate

Compositions comprising sodium caprate and an antisense compound with
and without an enhancer compound of the present development, sodium 2-n-octyl-
dodecanoate, were administered to animals to demonstrate the enhanced
bioavailability of macromolecular compounds for example, oligo- and
polynucleotides, afforded by the enhancer compounds of the present development.
The ratio of enhancer and antisense compounds in the compositions is shown in
Table 6.

Antisense oligonucleotides were synthesized by solid phase organic synthesis
using appropriately protected synthons. Reversed phgse chromatography was used
to purify the antisense oligonucleotide, which was then deprotected and lyophilized.

The antisense oligonucleotide used was a 2’-O-(2-methoxyethyl) modified
phosphorothioate oligonucleotide containing a 10-base 2’ deoxy gap, also referred to
as a 5-10-5 MOE gapmer, with 2’ MOE modification of only the five nucleotides at
the 3’ and 5’ termini of the oligonucleotide wherein each of the 19 inter-nucleotide
linkages is an O,0O-linked phosphorothioate. In addition, all cytosines are modified
to be 5-methylcytosines. The 2’ MOE modification makes an oligonucleotide more
resistant to nuclease degradation, thereby improving both its RNA binding affinity

and increasing its half life. This antisense oligonucleotide targets human TNF-a to
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treat inflammatory disorders, such as rheumatoid arthritis, This antisense
oligonculeotide has a sequence of:

GCT GAT TAG AGA GAG GTC CC (SEQID NO.: 1)

The compositions were compared by administering them in solution form
through a catheter to test subjects. A jejunal catheter is surgically implanted in six
male rhesus monkeys (3-5 years, 3-5Kg) under anesthesia. The catheters are
attached to a subcutaneous access port to allow dosing through the port into the
jejunum. The animals are allowed to recover at least 7 days prior to dosing.
Animals were fasted overnight prior to dosing and fed 2 hours post-dosing. Test
formulations are prepared in water and are dosed to animals as a bolus (0.5 ml/kg)
in a cross-over study design with a one week wash out period between each dose.
‘Whole blood samples are taken from the femoral vein (other than the dosing site for
intravenous administration) at the following time intervals: O (pre-dose) 2, 5, 10,
20, 30, 45, 60, 90, 120, 180, 240 and 360 minutes for intravenous dose and at 0
(pre-dose), 5, 15, 30, 45, 60, 90, 120, 150, 180, 240, 360 and 480 minutes for
intrajejunal doses. The samples are collected in EDTA-containing tubes and
centrifuged in a refrigerated centrifuge (2-8°C) to obtain plasma that is stored at -
70°C until analysis. The antisense oligonucleotide is detected by anion-exchange
chromatography.

The formulations and the measurements bioavailability, Tmax and plasma

peak of antisense oligonucleotide after administration of formulations are described
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in the chart below. The bioavailability (i.e. relative to an intravenous dose) is
calculated from the areas under the curve obtained from plasma oligonucleotide

concentration-time profiles.

TABLE 6

PK parameters | Antisense Antisense Oligonucleotide (10
Oligonucleotide (10 mg/kg)
mg/kg) Sodium 2-n-octyl-dodecanoate (15
Sodium caprate (50 mg/kg) + Sodium caprate (35
mg/kg) mg/kg)

Peak 27+ 15 8.7 £ 3.8*

plasma

( g/l

Tmax (min) 19+ 12 30 +9

AUC 127 + 8.7 451 + 224%

( g.min/ml)

% 30+%2.1 10.8 £ 5.4*

Bioavailability

Results of above table are expressed as mean + SD (n=6), AUC = area under
concentration-time curve, Tmex = time to reach peak plasma concentration;
¥p<0.05.

The antisense oligonucleotide has poor permeability when administered to monkeys
orally or intra-intestinally without any permeation enhancer systems. This

bioavailability is significantly improved when the drug is dosed with a permeation
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enhancer. The highest bioavailability is observed with compositions including the
permeation enhancer sodium 2-n-octyl-dodecanoate, in which bioavailability ranged
from 5.2% to 18.2%. The enhancement of bioavailability with the branched chain
enhancer compound relative to the straight chain sodium caprate alone is not only
related to the increase in plasma peak but also to a significant increase in the overall
area under the curve. The bioavailability achieved with compositions containing
only the straight chain carboxylic acid salt, sodium caprate, ranged from 1.0% to

6.2 %, a significantly reduced permeation enhancing effect.
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1. A composition comprising:
(a) an antisense compound;
(b) a permeation enhancer comprising a compound of Formula I:

Ri-CH-Q I
)
wherein:
Qis

(1)  apartially or completely neutralized COOH, or

(2)  apartially or completely nentralized SOsH, or

(3)  amono or di-substituted alky! or alkenyl group having one to
about 12 carbon atoms, the substituent(s) thereof being a partially or completely
neutralized -COOH or -SOz3H;

Ri and R2 are independently

(1)  anunsubstituted alkyl or alkenyl group having one to about 12

carbon atoms.
(2)  asubstituted alkyl or alkeny] group having one to about 12
carbon atoms, the substituent thereof being selected from the group consisting of a
neutralized or partially neutralized -COOH or -SOsH, -NHz, -CONHz; -OH; and
(c) optionally, a pharmaceutically acceptable vehicle.

2. The composition of Claim 1 wherein R1 and R2 are independently an

unsubstituted linear alkyl group having from one to about 12 carbon atoms.
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3. The composition of Claim 2 wherein said enhancer is selected from the group
consisting of sodium 2-n-octyl-dodecanoate, sodium 2-n-hexyl-decanoate, and

sodium 2-n-butyl-octanoate.

4.  The composition of Claim 3 wherein the antisense compound is an antisense

oligonucleotide.

5. The composition of Claim 3 further comprising a linear fatty acid salt.

6. The composition of Claim 5 wherein said linear fatty acid salt is sodium

caprate.

7. The composition of Claim 6 having a ratio of said sodium 2-n-octyl-

dodecanoate : said sodium caprate up to about 3:7.

8. A method of treating a condition in a patient comprising administering to the
patient a composition according to Claim 1 containing an antisense oligonucleotide
in a pharmaceutically effective amount and said permeation enhancer of Formula I

in an enhancing-effective amount.
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9.  The method of Claim 8 wherein the permeation enhancer is completely

neutralized sodium 2-n-octyl-dodecanoate.

10. The method of Claim 4 wherein the antisense oligonucleotide comprises a
modification selected from the group consisting of base modifications,

internucleotide linkage modifications and sugar moiety modifications.

11. The method of Claim 10 wherein said sugar moiety modification is a 2’-O-(2-

methoxyethy!) modification.
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SEQUENCE LISTING
<110> Racof, Araz A.
Gudipati, Mangaraju
Bibby, David C.
Weinbach Reingold, Susan
<120> ANTISENSE PERMEATION ENHANCERS
<130> 24,045-B USA
<150> US 60/290,436
<151> 2001-05-11
<160> 4
<170> Patentin version 3.1
<210> 1
<211> 20
<212> DNA
<213> Artificial Sequence
<220> .
<223> Antisense oligonucleotide
<220>
<221> Modified base
<222> (1) ..{20)
<223> Phosphorothiocate oligonucleotide
<220>
<221> Modified_base
<222>  (2)..(2)
<223> mw5c
<220>
<221> Modified_base
<222> (18)..(20)
<223> mSc
<220>
<221> Modified base
<222>  (1)..(5)
<223> 2'-0-(2-methoxyethyl) modified
220>
<221> Modified_base
<222>  (16) ..{20)
<223> 2'-0-(2-methoxyethyl) modified
<400>
getgattaga gagaggtcece 20
<210> 2
<211> 20
<212> DNA
<213> Artificial sequence
<220>
<223> BAntisense oligonucleotide
<220>
<221> Modified_base
<222>  (1)..(20)
<223> Phosphorothiocate oligonucleotide
<400> 2
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tccogectgt gacatgeatt

<210>
<211>
<212>
<213>
<220>
<223>

«220>
<221>
<222>
<223>

<400>

3

20

DNA

Artificial Sequence

Antisense oligonucleotide
Modified base

{1)..(20)

Phosphorothiocate oligonucleotide

2

ttgetteeat cttectegte

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>

<400>

4

19

DNA

Artificial Seguence

Antisense oligonucleotide
Modified base

(1)..(19)

phosphorothioate oligonucleotide

4

ccccaccact teoccctete

(63)

PCT/US02/15166

May 13, 2002
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