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Ala Gly, Set

Arg His, Lys

Asn Asp, Gln, His

Asp Asn, Glu

Cys Ala, Ser

Gln Asn, Glu, His

Glu Asp, Gln, His

Gly Ala

His Asn, Arg, Gln, Glu

Ile Leu, Val

Leu Ile, Val

Liys Arg, Gln, Glu

Met Leu, Ile

Phe His, Met, Leu, Trp, Tyr

Ser Cys, Thr

Thr Ser, Val

Trp Phe, Tyr

Tyr His, Phe, Trp

Val Ile, Lieu, Thr

0000000000000 00o00oo0Doo0DoO0oD0oDooOao
000000 d0D0O0ODOODDODODODOODODODOOOnOnN
0O0o00oo0oooooDoooooooooao

gooagad
goododdddddogddddddUddddUdUdUdUUUUUdUUUUgg o
0000000000000 o0oo0oo0DooDo0oooDooao
gooaogad
gogoodddddoddddddUdUdddddUdUUUUUUUUUUUUUO o
0000000000000 00o00oo0Doo0DoO0oD0oDooOao
goooddddddodddddddddddUddUdUdUdUdUdUUgUgUgogad
0000000000000 o0o0o0o0oo0DooDoUooDo0ooDooOao
dododddddddddddddddUdUdU0UoU0UdUoUoogoaa
goododdddddogddddddUddddUdUdUdUUUUUdUUUUgg o
0000000000000 o0o0o0o0oo0DooDo0ooDooDoooao

OoOoo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0Oo0ooogod
OO0Ooo0Oo0oood
OoO0Ooo0o0oood
Oo0oo0oood
OOoo0ooood
OOoOo0ooood
O0O0Oo0oooogod

10

20

30

40

50



O
O
O
O

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

OooooooQogoooao
Ooooooogogogogoooao
OoooooogQgoooao

OO0 Do oDoooo0ooDoooogogooooog
OoooooooQgoooao

Ooooooooo0oooooo o ooDoooogoogogoo
Ooooooooo0ooooooo0oooooogogogoo
OOooooooooooooo4o0oooooogogogoao
OO0 00D ooog0oooDooogogoooooog
OOo0oooooooooooooooooooao

oo oooano
ooooooooao

O
O
O

DDDDDD
DDI:IDI:ID
Oo0Ooo0oo0oo0ooao
O 0Ooo0oooao
O 0Oo0oooao
O 0Ooo0oooo
O Ooogooao

oo oooano
o ooo oo
ooooooao

Oo0oooooogogog

gbooooaoao

oooag

O
O
O
O

Ooo0ooooocoo o0 oo oooo0oooooogooao
Oo0oooooooDooooo4o0ooooooQgooao
O
O
O
O

OO0 oooooogoQgooao
OO0 oooooogogogooao
OO0 oooDooogogogoao
Ooooooooogooao

(17) JP 2004-529603 A 2004.9.30

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

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

OO0 oDoDoog4Qgoooao
OoooooooogooooOoao
Oooooooogooooao
OoooooogooQogoooao
OoooooogogQgoooao
OoooooogQgoooao
OO0 oDoDooogQgoooao
OooooooogooooOoao
OoooooooQooooao
OoooooogooQgoooao
Oooooooggogoooao
Oooooooggoooao
OoooooooooOoooOoao
OooooocooogooooOoao
OoooooooQooooao
Ooooooogoogogoooao
OoooooogogQgoooao
OO0 oooogQgoooao
OooooooogooOoooOoao
Oooooooogogoooao
OoooooooQooooao
OoooooogoQogoooao
Ooooooogoggoooao
OO0 oooooggQgoooao
OooooooogooOoooOoao
Oooooooogooooao
OoooooooogogQgogoo
Ooooooooogoogogoao
Oooooooogogogogoao
OO0 oooooogogogaog

ugbouobooboboobooboboobooboooboaod
ooooooobooooooooooooobobooboooogoao

g ob booboboooboobobbooboobooooobaoao
oooooooboooooooooooooboooooooano

gooobooobobogobd0o 0ob bboooboooboo OooOoao

uooooobooobd ob booooboobooboobaoaoao
U0 ODbooooooooooboboOobooooooooooboDoao
goooboobooboodgd

Oooo0oogoogog
I [y |

oooooooobob 00 oooooooboboboooboooooooao
oooooooooboobooboo0oU0o0 oo oobooooooooao
ooooooooboobooooo0 ODoooo4o0o oo obooooo

goboob 0o obobooboogobooobooboobobobobooboboboobao

oo obodog ob boobooboobooboobooboooboodd

oooooooboooobooooooooobooboooooooooobooooboooOoao

goooooag

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
O
O
O
O
O
O
O
O
O
O
O

10

20

30

40

50



Oooooooooooooogogoao
Oooooooooooooogogoao
OooDoooogoooooogogoao

Ooooooood
Ooooooood
Ooooooogod

Ooo0Ooo0ogogoo
Ooo0ooOo0gooOo.

oo
g o
O

O Ooooo

I ey e e e Iy
O Ooooo

O 0Ooo0goooo

O

g
u
O

O

OOo0oogogoodao

OO0Oo0oo0oooao

O O0ooo

O
O
O
O

O 0Oooo

O Oooo

O Oooo

O d
0O O
[ |
[ |
O O

O O ogo
O O0ooo
O O0ooo
O Oooo
O Oooo

O

O Ooogo

(18) JP 2004-529603 A 2004.9.30

O
O
O
O
O
O
O
O

oooooobooboooogogoao
O

O
O
O
O
O
O
O
O

o0 Oboooboob oobooobao
gooooodg oooboobaoadao
oooooooooobooooogo o
goooooobooboooo oo

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

oooooooooboobooooooooob0 ooooooboobooooo boao
oo boooo0 ODOooOoO0oO0o40 OCOoUo40oO0 ocoooooobDboOooooo

goooo 0o ogoboboboogo obobooboo obobooooboobooobooobao

ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
oooooooooDb oooobooboboooOog0oOoOooooooooboooooao

gobooooobooboboobobooobooboboooboobooodan

oooooooooboobooooo0 booooooooooboDboOOobooooooao
Oooooooooboboobooogogo

O

O

ooooooobooan

|
O

OOooooogdg
Oooooooood

O

O

Oooooooodg
Ooooooood
Ooooooogodg
Ooooooogod
Oo0Doooood
OOoo0oo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo

Ooo0oooOodg

Ooooooogdg

Ooooooogdg

OOooooogdg

Matrix' BLOSUMBA2

Reward for match:

goooobooogo ooboaoao

oooao
Ood

O0Ooo0oo0ooao
Oo0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
OoOoo0ooao
OoOoo0oooaoo
OoOoo0oooo
O0Ooo0oooao
OO0Oo0oooo
O0Ooo0o0ooao

Ooooogoood

1

Penalty for mismatch: -2
b RO AT 4 2

Gap x drop-off: 50

Expect: 10

Word Size! 11

Filterion

OO0 oooooogogg

ooooooobooooooooooooboooooooooobooooo

oooooooooboooooooooo oooao
ooooooobDooooooooobobooOono
ooooooao
ooooao

O
O

O 0OoOooog

O
g
O
g
O
O
0
4
O
O

Ooooooood
Oooooooogodg

O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo
O 0Oo0gooao
O 0Ooo0oo0ooao

O 0Ooo0oooao
Ooooooodg

Ooooooogod
OoOooooood
Oooooood
Oooooooogod
Ooooooogodg
Ooooooogodg
OOoooooogod
Ooooooood
Oooooooogod
Oooooooogodg
O Oooooao

g
a
O
g
u
O
a

ood
oo
g o
O
oo
uo
oad

oono
uoano
oo
ooano
uoano
g 0O

Ooo0ooooogooooooogd

O0Ooo0oooo
O 0Oo0ooogoao
O0Oo0Oooao
O 0Ooo0oooao
O 0Oo0ooogoao
O 0Oo0Oooao
Oo0Ooo0Ooooo
OOoo0Oooo
O 0Oo0oooo
O 0Oo0oooo

oboooboobooboboobooboooooboobooboao
ooooooooooooooooooao

ugboooboobooooobooboboobooboobooboboouobooboobad
o000 ooooooboboooooooooboooboooooobobDbOoon
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



Oooooooo0ooooooo0o oo oDooooooDoDooooooooao
Ooooooo0ooooooo0 oo oooooDooDoDoooo0ooooao

C— — o m

OooooooogoQodg
OooooooogoQgdg
OoooooogoQgg
Ooooooogogg
OO0 ooooogogdg
OoooooooQgodg

O 0o oo

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

O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0Oogoog
O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0gooo

O
O

OoOooooooooooooooogooogao
OooooooooooooobooooO0ooOooOoad

g
O

OO0oooooooooDooooooDoDoDooooooooogdg

OOooooooo0oooooooo0 oo oDooooooooDoDoooogogogoao
OOo0oooooogd

gooao

O
O
O
O
O
O

O

O

O

|

O

O

O

(19) JP 2004-529603 A 2004.9.30

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

oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
gboobooboboobdoobooboooboobooobad
od

oooooooooocooouoooooboboooooooano
gboooboobooboobgoobobogoboobobao
gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn
goooobooboob boooobo ooboobooobao

oooooooooooooooooooDboo obobooooooooao

Matrix BLOSUMEZ
Open Gap:11 R TF Extension Gap:-<F /74 1

Gap x drop-off: 50

Expect: 10

Word Size! 3

Filterion

OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
O Ooooo
O Ooooo
O OoOooo
OO oOgoo
O Ooo0ooOoo
O Ooooo
O OooOooo
O Ooooo
O OoOooo
OO oOooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O O0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo

goobooobooobobobgoboobobogoboobobooboooboobono
gobooooobooboboobobooobooboboooboobooodan
oooooooooboooood0 ocooooooooooboOoooooooao
gooob booboboobooboobooboobooboobooboDboo
ubobooboouobobobobooboobobooboobooboboobooboodad
oooooooobooboooooooooobboooooooooobooobond

ogob0 oobooboobooboobobouobooboobooboboboo
uoboooboooboboboobooboobooobooboobooobooboobdad
U oocoouoooooooboooboooooob0 oooobob ooooboOoo
gboooboooogoboobobooboboboboobobobooboobobao

gbooobooboobooboobooboooboooboobad
oooooboooooooooooooboboooooao
go
g o
o
g o

10

20

30

40

50



0O O
O O
O O
O d
O d

OO0 ooooooQgoooo
OO0 oo ooooQgoooo
OO0 oo oooogogoooo
OO0 oo oDooogogoooo

I O [
O x O 0O
O 0o oo
O Ooogoo
O Ooogo
O O oo
I Y
O 0o oo
O 0Ooogoo
I [
O Ooogoo
I ) [
O 0o oo

O0Oo0oooao

e s e [ e [ e e I
OOoo0oooo

OooOoooooooooooOooooooooooooogogood
oo oOoo0o oo oo o oo ooooooooooogogood

OO0 oooooooooooooooooooao

O 0Ooo0oo0oooao
O OoOo0ooooao

O

[

OO0 oooood
Ooooooood
Ooooooooodg
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooogodg
Ooooooood
Oooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 ooooodg

(20)

O
O

OOoo0oooao
O 0Oo0oooao
O 0Ooo0ooo
O 0Ooo0ooOoo
O0Ooo0oooao

O

O OoQgooooao
O O0ooOoooao
O 0Ooo0oo0oooao
O OoOo0ooooao
O 0Ooo0ooooao

O

O

O0Ooo0oooao

O

O Ooo0oooao

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

Oo0oooooooooDooooogooooao
OO0 oooooo4oooooooogogogogogoooao

O O0Oo0ooooao
OO0Ooo0oo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo

O O ogo

gboooodad g
oooooan
gd

OO0 oooDoooggogog
OoooooooQgodg
OooooooogoQgg
OoooooT gooQgdg
OooooooogoQgg
Oooooooggg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
oo ooooogoQgg
OoooooogoQgg

O O

OO0onoOooogQgogaog
Ooo@ooooQgoao
OoooOooooQgoao
OoooOoooogogQgoao
OooooogogQgoao

O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo

I o

JP 2004-529603 A 2004.

ooooooooooan

O

O 0Ooo0oooao
Ooooooood

googoogan

gooooboo oooobad

goao

O Ooogo x O
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooogoooao
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogooao
O 0Oo0ooOooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogogoao

O

O

O Ooo0ooooao

.30

ubobooboouobdooboboobooboooboooboooboadnn
ooooooooboboooooogao
ooooobaoand

oooobooboganb

O

O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

O

O

O

O

O

u

O

O

0

gggooooonoan

ogb oooog oo
ugb ooooobaoao

ubobooboouobobobobooboobobooboobooboboobooboodad
oooooooobooboooooooooobboooooooooobooobond

gobooboooboobooobooobooboooogadnb
gooooobOoocoooooooooboobooogogao
gboobooooboobooooobooboooboodd

O O
O 0Oo0oooao
O 0Ooo0ooOooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo

gobooooobooooobooboaoadab
oooooooobobooobooogogoao
gboooboooogoboobooDbao
uobooboooboobooobooboadnb
ooooooooboboooboooogao
goooood

10

20

30

40

50



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

OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oo0ooao

Oooooooo0oooooogogoooao
OOo0ooDoooooooooogogogoooao
OO0 O0DoDooooUoooDoooggoooao

Ooooooooogoogooo

OO0 ooooooooooDoooooooooog
OO0 oDooooooooDoooogogogooooog
OO0 0Do0ooDooogooDoooogogogooooog
OOo0oooOoooooooooooooooono

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

OO0Oo0oo0oooao

O

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

O

O

O
O

O Ooooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0O oOooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo

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

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

(21) JP 2004-529603 A 2004.9.30

oooobooboboobooboobooboobooboobooobooag
ooooooooooooouoooooboooooooao

gboooboobooboobdoobooboobooboobooboobooag
ooooooooooooooooooooobooocooooooooao
gooobooboboobooboboobooboobooboboo

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

O 0Ooo
O 0Oooo
O O0ooo
O 0Oooo
O Oooo
O 0Ooo

uoboooboobooooobooboobooobad
ooooooano
obobooboobobooboobooboobobnn

O 0ooo
O
O
O
O
O
O
O
O
O
O
O
O
O
O

oooobooboboobooboobooboobooboobooobooag

10

20

30

40

50



uboooboo ooooboodg g

ugboagooagooggn 0O oagood oo

g ooboobo 0o obooooboobobooboobob bobo booao

gggoo 000 o00ogggao

g0 ooooooob ooooboo o

gboboob bDoooobogho
ooooooooboooooogano
gboboob bDobooboobao

uoooooboobd ooboooobaoao

a
u
O
a
O
O

Oo0ooooooooooooooooooao
Oo0ooooooo0ooooooogooooao
Oo0oooooooooDooooogooooao
OO0 oooooo4oooooooogogogogogoooao
OO0 Do oooogogggoooooogooooao
Oo0ooooooooooooooooooao
Oo0ooooocoooooooo4gogooooao
Oo0oooooooooooogogooooao
Oo0ooooooooooooogooooao
Oo0ooooooooooooo4gooooao
OO0 oooDoogogUooooDooodgooooao
Oooooocoooooooogogooooao
Oooooooooooooogogooooaoo
Oo0ooooooooooooo4gooooao
Oo0oooooooooooo4gooooao
OOo0oooooogoooDooodgooooao
OO0 ooooogogUooooDooodgooooao

u
O
a
O
g
a

Oooooocoooooooogogooooao

U
O
g
O
g
a

Oo0ooooooooooooogogooooaoo

a
O
U
t

Oooooooooooooo4gooooao

OooooooogoQgg
Oooooooggg
OoooooooOoadg
Oooooooogoodg
OooooooogoQgg
OooooooogoQgg
OoooooogoQgg
Oooooooggdg
OoooooooQgodg
OooooooogoQodg
OooooooogoQgog
OooooooogoQgg
OoooooogoQgg
OO0 ooooogogdg
OoooooooQgodg
OooooooogoQodg
OooooooogoQgg
OooooooogoQgg
OoooooogoQgg
OO0 oooooggg

gboboooboooooboooboooboobodg

oooooob oooo ooooo oo
goobooobooobon0o obooobooboao

gboooooooboobooboao

Oooooooogogg
OOo0ooooogogg
OoOoooooooOod
OoOoooooooOodg
OooooooogoQgog
OoooooooogoQgg
Oooooooogogg
OOoooooogogg
OoOoooooooOodg
OoOooooooogoQgodg
OoooooooogogoQgg
Ooooooogdg
Ooooooogd
OOoooooogd
OoOoo0oooood
Oooooooogd
Oooooooogd
Ooooooogd
OOooooogd
OOoooooogd

(22) JP 2004-529603 A 2004.9.30
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ubbooboobdooboobooobaodab
oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooboboOoooooooooboboooooooooobooboooooo oad
gooobooobooboooboobobooboboobooboobobobooboobobn
ugbooobooboobooboad
oooooao
oooooboooooboooboobooobooboooboooboobooboobo ob o
Uoooob0 coogogoooon 00000000 0 000o0o0oo0o0ocod O00a0
gooog oooob oooobo obo4o obobobo4o ooooboo4og oobooboogo o
ooooboobo ooboooboooboob 0Oobo0 o0 oooboo obogogobao
U0 0000000 00 0oooog0ogogogo0 00000000 oooooo oo
g
u
O
a
O
g

goooboooag
goobooaoooadgan

ooooooooboboobooooooao

10

20

30

40

50



e R e [ [ A [

Oooooooooooooogooooaoo

Oo0oooooo0oooDoooo0ooDoooooooDooogdg
OO0oooooo0oooooDoooo0ooDoooooooooogg
OO0oooooooooDooooooDoDoDooooooooogdg
OO0 o0ooooUdUoooDoouUoodUoooDoDooooUooUooooogdg
Ooo0oooooooooooooo0oooDooooooooooogodg

Oo0ooooooooooooogooooao

OOo0oooDooooooooogooooaog

OoOoooooDoooDooobooooogooogao

Oooooocoooooooogogooooao

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0Oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooaog
O0Oo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao

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

O 0o oo
O Ooogo
O Ooogoo
O O oo

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

O
O
O
O
OJ
O
O

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

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

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

O O0ooo

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

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

O 0Oooo

O Oooo

O Oooo

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

|

O oOood

O

O O0ooo

O O0ooo

O
O
O
O
O

O Oooo

O Oooo

O Ooogo

O oOood

O

O O0ooo

O Oooo

(23)

O O
O O

O O O O
O O O O

O Oooo
O Oooo

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
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 Ooogo

O
O
O
O
O
O
O
O

O 0ooo

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

O O0ooo

O O0ooo

O Oooo

O Oooo

JP 2004-529603 A 2004.

O Ooogo

O 0Oooo

O O0ooo

O0Ooo0oooao
OOoo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Ooogoao

O O0ooo

O Oooo

O Oooo

O O oo

O O0ooo

O O0ooo

O Ooooo
O Ooooo
O Ooooo
O O o0goo

O 0Oooo

O Oooo

OOoOo0ooood
O0O0Oo0oooogod

O Oooo

O Ooogo

10

20

30

40

50



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

Ny ) ) A e A B
OooooooOhoooOhoo oOhoo oOoo O oooOoooOoooOoooOooooooOoooan

OoooDoooogogood
OooobOoobobooOooOoadd

O 0Oooo

(24)

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

O Oooo
O Oooo
O Oooo
O 0O oOgo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O ogo
O O0ooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O O0ooo

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

JP 2004-529603 A 2004.9.30

oooooobooboooogogoao

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

[ R |
[ o R |

O
O

Oooooooodg
O
OJ

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

O
O

ubooboobooboobdooboboobooboooboobooboboad

ooooooooboooooooao
gbobooboobobooboban
uoboooboobod oboobad
ooooooboobOooooooao
oboboobooboboobooban

ubogoooooboooboobad

ubobooboobooboobooobado
oooooooobooooooooao
oooobooboooobooooobodao
ooooooooboooooooooao
gooooboobooobooboogoboo
uobooboobooboobooooobaoadao
oooooobooboooooooooao
ooooobooboobooboooboao
oogdad
ooooooooboooooooooao
gooooboobooobooboogoboo
uobooboobooboobooooobaoadao
oooooobooboooooooooao
ooooobooboobooboooboao
ubbooboobdoobooboodgan
oooooooobooooooooao
oooobooboooobooooobodao
ooooooooboooooooooao
gooooboobooobooboogoboo
uobooboobooboobooooobaoadao
oad
ubobooboobooboobooobado
oooooooobooooooooao
oooooboo 0o ooobooboaoaao
ooooooooboooooooooao
gooooboobooobooboogoboo
uobooboobooboobooooobaoadao
oooooobooboooooooooao
ooooobooboobooboooboao
ubobooboobooboobooobado
oooooooobooooooooao
oooobooboooobooooobodao

oooooobooboooogogoao
oboooboobobooboooan
ooooooooboooooooao
gbobooboobobooboban
ugbooboobooooobaoado

gbooboobooboaodd
oooooooooooano
gooao

Ooo0oooooogogoQgogooQg
Oo0oooooogoogogooQg
OO0 ooooooggogoQg
Oooooooggg
OoooooooOodg
OooooooogoQog
OooooooogoQgog
OooooooogoQgg
OoooooogQgdg
OO0 oooooggag
OoooooooQgodg
Ooooooood
Oooooooodg
Oooooooodg
OoOoooooogod
OO0 ooooogod

10

20

30

40

50



e R e [ [ A [

(25)

JP 2004-529603 A 2004.

oogao
oooag
ooogao
gooag
ogooad

ooogagd
gooad
oooaod
gooao
ogooad

O Ooooo
O O o0goo

oooooooooaon
oooooooooaon

oooooooboooooooooooooboooooooano
ooooboobobooboobooooboobooboo
goooogoaoaao

O

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

O 0Ooo0ooOoo

O Ooo0ooo
O 0Ooo0ooooao
O 0Oo0ooooao
O OoQooooao
O Oogooooao
O0Oo0ooooao
OOoo0ooooao
O 0Ooo0ooooo
O O0Oo0oogoooao
O OoOooooao
O OoQgoooao

oad

OoOoo0ooododg

O

Ooo0oooQgodg

O

O Ooooo

O

O

O Oooo
O Oooo

O

O

O Oooo

O

O 0ooo

O

O O0ooo

O

O Oooo

uond

O

O Oooo
O Oooo

gooooogooan
goooobooboghnb
oooooooooaon
O oboooboobobbogobooboooboogobao

O Ooogo

oooooooao

oooooooobbooboooooooobDbooo
ooooooooobooboooooo4og0 oo oo ooooOooao

oooooooooooooooooobobooooogoao
goboooboobooboobooboooboooboobooban
oooooooboooOooooooooooboooooooano
gboooboobooboobooboboogoboooboobao
gbooobooboooboobooboooboooboobooobad
ooooooooobooooooooooao

googao
ugboooboobooboobooboboobooboooboaoodan
ooooooooooooouooooooboooooooooao
oo oooboboooobooboboobobooobooboo 0o oobooooobado
ooooooooooao

gbooobooogobao
obooobooboobooboobooboobooboooboooan
oooooooooOoooooooooboboooooooao
googao

u

oooooooooooooooooobobooooogoao
goboooboobooboobooboooboooboobooban
oooooooboooOooooooooooboooooooano
googobooobogoboao

googano
oooooooooOoooooooooboboooooooao
gbooobooboobooboobobooobooboobnn
ugboobooboobooboobooboooboobooobad
ooooooooobooboboooooooao ooooao
goboooboobooboobooboooboooboobooban
ooooooooooooooooooboooooooao
gboooboobooboobooboboogoboooboobao
gooad

ooooao
gbooobooboobooboobobooobooboobnn
ugboobooboobooboobooboooboobooobad
oooooooooooooooooobobooooogoao
oooobooobooboobo ooobo oOood gooao

U Obooooooooooobooboooodg ocooooooao
gboooboobooboobooboboogoboooboobao

g oo boobooboobooboobooobooboobad
oooooooooOoooooooooboboooooooao
gboooboobooboobonb

guo

ooooao

gboooboobooboooboaodab

oooooooooao

gooooboooboob0 oooboboobobouoboobo oboboobooboono

uobooobooboobooboooboooboobooooboobooobooobooboboao
oooooooboooooooooooooboooooOoooooboobooobooOogoao
ooo0 oooboooob boboob ObobOOO0oDbOO0O obOooboboboboonob
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb

10

20

30

40

50



Ooooooooooooooogogoooao
Ooooooooooooooogoooao
Oooooooo0oooooogogoooao

Ooo0ooooooo o0 oo oo oo0 oo oDooo o0 oo oooogogo-g

O

OO0o0ooooooUoooDoooo0ooDoDooooooooogdg

OooooooogoQgdg
O O o0goo

Ooooooooooogooogoog

OooOoo0ogoood

oo 00 ooono
gboooodaoand
oooooooao
gobooooaooan
ooooo oo

(26) JP 2004-529603 A 2004.9.30

oooooooboooad
g
oooooooooboooooooooooobooooooooooooboDboOOobond
goobooobooobobobgoboobobogoboobobooboooboobono
uoooboooboboobooboogoboob oo oboooooboboboobooobao
ooooooob 00 ooooooobbooooooooobobooboood
oooob booooboob 0DoboobO ODOobO0o oobobooboogao
ubobooboouobobobobooboobobooboobooboboobooboodad
oooooooobooboooooooooobbooooooob0 oo oooo
goooobooboboogobooboooboobooboobo oooobaoao
oooooooooboooooooooooobooooooooooooboDboOOobond
gooooboobobogoboobobooboobob booooboo
gooboooboboobooboogobooboooboobooobooboobooboo oo
ooooooooobooooooooooboboboooooooooobODbOOo0ond
gooooboo oo booboobobooboboooboobo oboao
Ut btoobooboboobooboobooboooboooboobooboogadnb
ooooob0 ooooo0 ooooooobo oooooo oooOo oo
goboooooboboobooboooboobooobooboobooobooboooban
oooooooooboooooooooooobooooooooooooboDboOOobond
goooobooboboogoboobobogobooboboooboobodnob
uoboooboooboboboobooboobooobooboobooobooboobdad
ooooooooobooooooooooobobooooooooooooo o
gooboooboooboboboobooboboogobooboboobooboobonn
Ut btoobooboboobooboobooboooboooboobooboogadnb
ooooooooboobooooo OO oboobooooOoo0o40o4ob0 ooooo ooao
g oooobo ooboog oboboobooobooboobooboobooboog
ooooooooobooo Ob oDooobobOooooooooboboboooooo
goobooobooobobobgoboobobogoboobobooboooboobono
gooooboboobooboboobooboooboooboooboooboooboooboaoadco

gooooooooooooooooobobooboooooooooobooobo boOOo
goobooooboboboboobobooobooboboobooDbao
g ooobdob boobooboob ooboob oooba aao

oooouoooooboboooooooooooobobooooooOoOogoano
gobooooobooboobooboobooooobooboobad
oooooooooboooooooooooobooboooooooooao
goboobooboobogobooboboobgooboobooboboboboobobao

gboboobooboobooobooobooobooboooboooboboboobooboobonoboag

oooooooooboooodoo4oo0ob0 oo oooo OboooooooooboDbODOo
oooooooooboooooooooobooboooooao

g ooboooboooo oo
oo oobdoao booaob
oooooobooooogd
gooobooboobooan
ooooooobooooogoag
goooboobooboonb
gbooobooboobaooan
oooooobooooogg
gooobooboobooanb
guo U oobooobooaohb
oagad

ogoogano

Oooooogogaodg
Oooooogogdg
OO0 ooooogogag
OooooooOoQgaoQg
OoooooooQgoQgaoQg
Oooooooogd
Ooooooogd
Oooooogd
OoOoo0oooood
OoOoooooogod
Oooooooogd
Ooooooogd

gbooooad gboooobooboad
ooooooooaon
oo oo gooaoao
O ocoooooao
gboooboooag

goooaooooan
oooooo oo
goooboooag

u
O
t
O
g
u
O
g
U gboobooaoood

OOooooogogaog
OoOoo0ooooOogoaoQg
Oooo0oooQgoogaoQg
Oooooooogd

10

20

30

40

50



e R e [ [ A [

OoOo0ooooooo0 oD ooDiobhooo00 oo oDooo oD oo oDoooo0ooooodg
e ey e e e s

OoooOoooogogood
OoooDoooogogood

Oooooooooooogdg
Ooooooooooooogdg
OoDoDooooooooogdg

OoOoo0oo0odgao
OooOoo0oo0goodoano

OooOoo0oogoood
Ooo0ooOooonOoad

O

OoooOooooooooooooooooooogood
OoOooooooooooooooooooooogoodg

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

27) JP 2004-529603 A 2004.9.30

ooooooooboooooooooobboooooooooobobooobod
oboooboooboooboooboooboooboooboooooboooboooboaodnb
ooooooooooooooooooboboooooooooobobooobond
gooooboooboobogobobobobbo oo oo ob obobooao
ubooobo ocooobooboooboobooboobooboooboo oo
ooooob0 oooooobobobooooooooooooboooboooOooao
goooboooboboobd0 ob bbooobOooboooboboboboonob

ugbooogboobuoboobooobobooboobooboouobobobooobod
ooooooooboooooooooobboooooooooobobooobod
oboooboooboooboooboooboooboooboooooboooboooboaodnb
ooooooooooooooooooboboooooooooobobooobond
goooboooboobogobooboobooboooboobooobooDbonb
ubooobooobooobooobooboooboooboooooboooboooboagadnb
ooooooooboo ocoooooobbOooooooo0o” bboboooao
ooooooooobooooooob0 ooooooobobooooooooao
oboooboooboooboooboooboooboooboooooboooboooboaodnb
ooooooooooooooooooboboooooooooobobooobond
goooobooobobooboobobooboboboo oboboobooobao
ubooobooobooobooobooboooboooboooooboooboooboagadnb
ooooooooboOooooooooobbooooooooobobDoobond
goooboooboboobooboooboogoboooboobooobooDbodnb
ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooooooobooooooooooboooooooon0o ooooao
oboooboooboooboooboobooboobob0 booobooooobao
ooooooooooooooooooboboooooooooobobooobond
goooboooboobogobooboobooboooboobooobooDbonb
ubooobooobooobooobooboooboooboooooboooboooboagadnb
ooooooooboOooooooooobbooooooooobobDoobond
goooboooboboobooboooboogoboooboobooobooDbodnb
ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooooooboooooooooobboooooooooobobooobod
oboooboooboooboooboooboooboooboooooboooboooboaodnb
ooooooooooooooooooboboooooooooobobooobond
goooboooboobogobooboobooboooboobooobooDbonb
b ooobooboboobooboooboooboooboodaob

goooboooboooboboobooboboobooobooboooboboobonb

ugbooboooouobooboboobooooboobooboooboooboadnn

O
g
O
g
g
O
g
u
O
g

ooooooobooOo0 ODobooooOooooobboooood

oot ocoooooooboobooooooooooobooboooOooao
goooboooboobogobooboobooboooboobooobooDbonb
ubooobooboooboooboobooboobooooobono oboobao
ooooooooobooooodo0 ooooooooobooobooooooao
goooboooboboobooboooboogoboooboobooobooDbodnb

O
O
O
O
O
O
O
O
O
O

oooooooobooooooooobobDbood
oboooboooboooboooboooboooboooboooooboooboooboaodnb

10

20

30

40

50



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

O
O
O
O

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
O 0Oooo

oo ooooooogodg
oo o0 oooooogog
OO0 o0 oooooogg
OO0 o oooooogodg
OO0 oo ooooogdg
oo ooooooodg

O 0Ooo0oo0oooao
O OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O O0OoQgoooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
OO0 oooao
O 0Ooo0ooooao
O OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O OooQgooooao
O O0ooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao

OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
OO0 oOoooogQgogaog
OooooooQgoao
OooooooQgoao
OoooooogogQgogoao
OooooogQgogoao
Ooooooggogao
OO0 oOoooogoQgogaog
OooooooQgoao
OooooooQgoao
OooooogoQgogoao
OooooogogQgoao
Ooooooggogao
Oooo0oooOgoOoao
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
OooooogQgogao
OooOoo0oooOgoOoao
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogQgoao
Ooooooggogao

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

e e e e ) e e e e s [ I
OO oQgogog

) ) ) ) ) ) e e I B
oo ooooOoooOhoo oLOhoo0o oLOh oo oLOoo0o Lo o0oOooooOooocoOoocoOoooOoooOooooooOoooand

O
g
u

gooooao
oo oooo

O
O

O
O

uond

O d
0O O
[ |
[ |

OooooooQgogoao
OooooooQgogoao
OooooogQgogoaoQg
Oooooogogogaog
OO0 oooogogaog
Oooo0oooOoogoao
OooooooQgogoo
OoooooQgogoao
OoooooQgogoao

gooad
ooogaod
gooad

O
O
O
O
O
O
O

O OooOoogo
O O0OoOgoogo

|

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

O

O

(28)

O

O

goao
ooao

ao

I I Ry |
I Ry |

O Ooo0oooao
O 0Ooo
O 0Oooo
O 0Oooo

O
O

oad
ugoad

O
O
O

O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo

O

O O0ooo

OoooooQgogoao
OooooogoQgogoao
Oooooogogogaog

JP 2004-529603 A 2004.

ooooooooooan

O

goano

oono
ooan
oad
ooano
uoano

OoOoooood
OooOoooood
Oooooood
Oo0ooood
Oo0ooooogod
OO0Oo0oooogod
Ooo0Ooooood
OooOoooood
Oooooood
OoOoooood
OO0o0Oo0oooogod
OO0Oo0oooogod

O

O Ooogoo
O Ooogooo
O OoOooo
O O0Oooo
O Ooooo
O OooOgooo
O OooOgooo
O Ooogooo
O OoOooo

O

0

.30

oooooooooboDao
ooooooobooooan

OoOooooood
Oooooooogod
Oooooooogod
Oooooooogd
OOoooooogd
OOoooooogd

O0Ooo0oooo

O 0Oo0Oooaog

gooooooooboooooooooao
ooog obooooboobooobooboognb
uooboooboobd oboobooooobo boao
oooooooobOoocoooooooooobao
oooobono oboobooboo oooobaoao

10

20

30

40

50



gooooboooan
O

Oooooogd
OO0Oo0oooao

Ooooocooooooooogoogogoao
Oooooooooooooogogoao
Oooooooooooooogdg

O

(29)

oooooooobobOooooogao

gooobooboobooboooboao
gbobooboobooooobobonboad
oooooooobobOoboooogoao
gooooboooboobo obogao
uobd obooboooobooboobobooboobooouoboobooadnb

JP 2004-529603 A 2004.9.30

ooooooooboboooboooogao

goobooobooobooboogoboobonb
gobooooobooooobooboaoadab
oooooooobobooobooogogoao
ooog obooboooboobogoboogao

uooooooobooo oboboooo0oo0 ODooooooobobo ooooboDbOoOo
b0 ooooboobooboooboobobooboooboob bobooobao
oo ocoooooooboobo Oboooooooooboboobooooooao
gboooooboogobooobobooboboooboobobbobooboobao
gbooooooobooboobdo oooob boooobooboobooobao
uoooo0 oooooooobo ooobooboo0oo0o4o ocooooooo ooooao
gobooooooobooobooboobob bboooboobooboboooboao
ugbooooooobooboboobo 0oob OO0 oo oobooboobao
goooooooooodoo0 ocooooooooboooboOOobOooooooo oooao
ooooobooooboobooboooboobobogo oboobooboobo booao
o000 ocooooooboboooooooooobooooboooooobobDbooon
goog0g obooobobooobooboogoboooboobooobooboboobobDbDao
ooooboo oooboobob boob ooboobo oo oogobadd
oo o0 oooboofog0odg o0o0og0og0ogg0n0 ooo0 ocoooo o oobooao
0 ooo oobo obo obboo oboobooboobo0o oboo booboao
Ubogobagood gbagoodgin Odb obgdgdodoodgogdgodin boaogoad
oo ooo booo OobOO ODoOobOODOOCOCOOO0OOoooooao
gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
oooooboooboooogobgobooboboobooooboobobooboooboo o
U oooobd oo ocoboboo oboobooboboooboobooboobao
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ocooooooooboooooooooooobooboooooo0 oo b oooooo ooao
ooog ooboob 0o0obo0 oobooboooboobooboobobooboboo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooobooooooooooooobooooooooooobooboo oo oooao
ooo oogb boboobo0 oboobob bboobOobooOobooboboobao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gooooobooobooobooobooobooboobobobooboob0 oobooobo booobao
o oobooooo ocoooo ODCOO0ODO0O DOOOUOOoOooOoooboDbDOoOOObODOoooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
uooooboo ooob booboo ocoboooobooboobooboobobooao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
unbooboobooooobooboob bboboboobooboooobooboobodda
uooooo ocoooooooobobobo ObOboOooOoOO0OO0OO0 ODCOoOoooooooooboao
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



O 0Ooo0ooo
O 0Ooogoo

OO0 Oo0DoDooogogooooogd
Ooooocoooooooogod
O

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao

I ey e e e Iy
I s e e e e e s s e I
e s e e e e s s e I o
OOo0ooooo4oooooooo oo oDooooooooDoDoDogogogoooooogdg

O O0Oogoog
O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo

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

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

(30)

JP 2004-529603 A 2004.

oooooobooao

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

.30

oooooobooOoooooooooobooboooooao

goooooobobobooboobobooobooboob booooboonob

gogboooboouoboobobooboobooboobooboobooboobooaa
oooooooobbooooooooobobobooooooooobobDbOOobd
goobooobooobooboogobad
oad
gooooboogoboooboobogoboboobooboobobobbobooboboboo
goboooboooboobooboobooboboobooboboboobooboobooboag
oooooooobobooooooooooboboooooooooobobDbOOobon
goboooboogobooboboobobobooboobobobobooboboboao
goboooboouobobobooboobad
od
gooooboooboobooboobooboobooboboboobooboobooboao
oooooooooooooooooooboboboooo0o0D ooooooooao
gooooboogoboooboobogoboboobooboobobobbobooboboboo
goboooboooboobooboobooboboobooboboboobooboobooboag
oooooooobobooooooooooboboooooooooobobDbOOobon
goboooboogobooboboobobobooboobobobobooboboboao
gogboooboouoboobobooboobooboobooboobooboobooaa
ooooooobooooan
g
ooooooooooooooooooobobobboooooooooooo oo
gooob oobobo oo obobooboouoboobobooboboobooboo
uoooobo oooobo oboboo obooobooobobobOo obooboobooao
ocoooooooobooobo ObbObooO0 ODODOOOO0O DOOOD DOOOOOOooooao
gcoooobooobooogobgooobobo 0ob b booboob bboobD oDoboOoao
ubooobd ooboboobooooboobobobooboobobooboboboao
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



G

JP 2004-529603 A 2004.9.30

OooooooooooooOodg

O

OooooooooooooQgodg

O

OoooooooooooQgdg

O

goooogoaoaao
oooooooooao
goooogognd

gbooooooand
ooooooao

OO0 oooooogogooo
OO0 oooooogogogogoo
OO0 oo oDooogogogoao

uo

O
O
O

ooof
uond

ub oooodgb 0O
g ocoooooao
U goaogoogoad

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gooad

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
ucoooboooboooooboooobooboocooobooboobo oobooobaoao
oooooooob oooobob o000 ooo000 000 ocoooooooobooao
ooogog oobooobobooboboto obobo0 ooobo oboob boboao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gboooboobooboobdodb0 OO oobOobo oooooogbd goboooad
Uo0dfg 000 ODbooogoggogd oogogooooooo o0 oooooooao
ooo oobo 0o oDooboboobobobooboobo0 obboob Doboo
o ooooboobo boooboooboooboobooooobobobooboob oobaoao
oooooooooboooobooood00 oooooooooboooboooooooooboDoao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
oooobooboobaoan

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
oo ocogoboooboo ooobo booobooboo0 ocobooboo0 ocoboobooo oobao
oooo0 ocooooooboboooooooooboooooooooobobDboood
gooooboooboooboogoboooboboobooboobooboboobooboobodnb
ugbooobooboobooboad

oooooao

uoboooboooboooboooboobooobooobooooobooobooanb
oooooooooooooooooooboooboooooooooooao
goooboooboboogobooboboobooobooboobooobonb
gboooboobooboooboobooboooboooboooboooboooboaadnb
ooooooooboOooooooooobboooooooobooboboobond

oo’ gobo’ booboooboobooboooboooboobooobooobonb
ugbooobouoboobooobooboobobooboobooobooobooboadnn
ooooooobooboooooooooobbooooooooooboobond
gboooboooboooboooboobooobooobooooboooboooboaodnb
ooooooooboooooooooobobooooooooooboboobond
goooboooboboogobooboboobooobooboobooobonb
gboooboobooboooboobooboooboooboooboooboooboaadnb
ooooooooboOooooooooobboooooooobooboboobond
gooobooobooboooboobooboogobooobooboooboobodnb
ugbooobouoboobooobooboobobooboobooobooobooboadnn

o ooboooo0 Oboooo0o4U040 ODbobo4o4o40 oooo boooooao
goooooboooboaoanb

oooooao
goooboooboboogobooboboobooobooboobooobonb
ubooboobooboobooobooboooboooboobooobooobad

o0 oboocoogooooooooobooooooooo0 oooao

oooooboobo oboobooboodo Oob 0o oboobao

uboogoggn 0O ggodioogogogd ogodgoogdgn Od

oooo0 ooo4ouoo0 ooooooobo ooo ooooao
oooooboboooboob bboob 0o oboooboo goboooa

10

20

30

40

50



(32)

I e [y ) e A [ |
OoOo0ooooooo0 oD ooDoooo00 oo oDooooD oo oDoDooo0ooooodg

OO0 ooooooooooDoooooooooog

OO0 oooooo4oooooooogogogogogoooao

Ooo0Ooo0ogogoo

ooooo oooao
gooooboooboao
ugoooo od
goooooao
goog ooao
o ooo oo
goooo O
gbooooaoao
ooooooaon
gobooobooao
ugboooodaao

ooooooao
gobooooaooan
oo ooo booOao
oo obooobogao
gbooooaoao
ooooooao
googobao

OooooogogaQg
OooDoooogogood

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

Ooooooooogooao
Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg

OO0 oooDoooooooooo
OO0 oDoooooogooooooo

OO0 oooojooogodg
OO0 oooojogogg
O O0OoO0oooao
O 0Ooo0oooo
O 0Ooo0oooao

Oooooooooogoood
N I I

oooooao
gooob OO
goooooboaod
ooooooao
goooobogd
u
ooooooao
gooooobood

O 0OooQgooo

O 0Ooo0oooo
O Ooogoo

O
O

O

JP 2004-529603 A 2004.9.30

U 00 000000000 0000 g0gdgono oooao

oo ooob obob boo ooobooboooooboooboaodao
oooooao
goooboooboboogobooboboobooobooboobooobonb
gboooboobooboooboobooboooboooboooboooboooboaadnb
ooooooooboOooooooooobboooooooobooboboobond
gooobooobooboooboobooboogobooobooboooboobodnb
ugbooobouoboobooobooboobobooboobooobooobooboadnn
ooooooobooboooooooooobbooooooooooboobond
gboooboooboooboooboobooobooobooooboooboooboaodnb
ooooooooboooooooooobobooooooooooboboobond
ooogog oobooobob boobooboo obooboo oo ooboao

OOoo0oooOod
oo oooooodg

ubooobooobooobooobooboobooboooobooboobooDbao

ooooog 0o oobooo O

OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

oad
ooano
gooad

oo ooooooQgdg

oo o040 ocoooooooooboboooooooao
g0 boob ooboo0 oboobooboobooboobood
ubog oboobodg obooboobdooboobooobad

ooooobo ooob0 oooooooo oo oooao

oooob booboob oooboboob booo ooao

oooooooooooo Oboooo boboo:o

g oboboob 0Dobo oob bobooobao

gboooboobobo oooboo oobobooobao
oooooooboooooogao
gboooboobooboobaoao
ubouobooboobooboado
U Oo0oo0Oo0oO0o40o ocooogao
goboooooodg oo
ooooooooooan
gbobooobooboobao
g obooooobdo o
oo ocoooogoo o
gboooboooogobao

O Ooogo

ooooooooooaon
ooooooooooao
ooooooooooan
ooooooo oo O

O

g
O
g
t
0
g

I I [ I
O o0oo0ooo

O
O
O
O

O O oo
O 0o oOo o

O o0Ooogoo

O
g
a
O
g

O
O
O
O

oooooooao
gbooobogobao
gboooodoagobad
ooog ooogao
oooono oogao

ood

O
g
u
O
g
u

O Ooo0ooo
OOoo0oo0oogao

g
g
O
g
u
O
g

Ooo0oooooao

oo ocoooooao
gooooooo o
gbooooboobooan

ooooooooao

gooooboano

oooooooooaon
ooooooooonon
oooooooooaon

gbooobooboao

gbooboooobooboooooboobooood

g
O
g
u
O
g

O
O
O
O
O
O
O

gboboooboobooan
oooooooao

O O oo

O
O

O 0ooo

googao
gooaao
oooogao
goobogao

OOa OO0
gooagao

g
g
O
g

O
O
O

O

O O0ooo

0
g
a
O
a

O Ooooo
O Ooooo
O 0OooOooog

g
O
g
g
O

ooooooboOoocoooooooooboobooogogao

oooooooobooboooooooobDboooo

ooooooooboboooooooooboboDboooo
cddgggooooooooooooooooDbao

gooagao
o oo o
googao
gooagao
oooggao

ooagogao
ooogao

10

20

30

40

50



Ooooooooo o ooooogogogoao

Ooooooood

Ooo0oooogogQgoo
OoooooogQgoo

oooag

(33) JP 2004-529603 A 2004.9.30

goooooboooobooooooooooocf0 Oboooo0ogogogooooooao
gbooobooooobooboobooboobooboobobboobooboobao
oooooooooooououooooooobooooooooooboobobooooao
gooob oboboooboobooobobobo obob boobobDbD ooobao
gobooobooooobooooboobooobooobooboo oo oo ooboaoadao
ooooooobooooooo0 ooooooobooooooooao

oo
ugboobooouoboobobouoboooooboobobobobobooboobaod
goooooooooooouoooooooboooooooobo oo ooooao
U0 ooooboobobooboooooboobooobooboobooobonn
oooao ooooooooooooooooooooobooooooooao
oooaog gooooboooboboobogoboobooooboobobooboonb
a
O
g

oon uooooooob ooboooboooo ocooboo oo o o0 o
ooaod oooooo0 ooooooobobo oooboboooo boo O
oono oooo obooobobodo oooboob booooob o
Uy gooboobooooobooboboobobobooboobooooboobaoadon
goooooooboooooooooooboooooooooooobobooooOogoao
gboobobobbogobooboobdg 0boogog gboog gogoogog gao

O Ooogoo
O Ooogoog
O 0Oogogaog
O 0Ooo0ooo
O O0OoQgogaog

ooogogoon 000 oogggoooooo ooooob oooooo bOboOo:o

Ooo0ooooooo o0 oo oo oo0 oo oDooo o0 oo oooogogo-g

Oo0ooooooo0ooDooooooooooogodg
Oo0oooooooooooDooogoooooooogdg
Oo0ooooooooooDoooggooooooogdg
OO0 oooooggooDooodogoooooogdg

Oo0oooocooooooondo

oono

O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo

oooooao

o0 0boobooboobogogboobobooboao

g

g

ood oogaod
ooano oono
u uond
O ogagad
g oono
ooooao
googobad
gooooad

oooooao

oooooooboooooogao

gobobooboobooboobaodao

uo ugbouoboobobooboado
oad O
a

oo

oooooooobooooogd
ooogog obooooob bOd
o000 0ooo ooooooao
gbobooboobobooboban
obooobooboobooboooband
ooooooboobooooogod

0
O
O
0
4
O
O

OO oOgogo
O
O
Ooo0Ooo0ogano

OooooogogQgogoao
Ooooooggogao
OO0 oOooogQgogaog
OooooooQgoao
OooooooQgoao

O

O
Oo0oooogoQgoao
OooooogogQgoao
Oo0o0ooogQgogao
Oooo0ooogoOoao
OooooooQgoao

O O o

O OO

O
O

gbooooboobodaoad

ooooooooooan

goooboobooban
oooooooooao

OoOooooood

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

O
O

gooooboobobooboonn

OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
OO0 oOoooogQgogaog
OooooooQgoao
OooooooQgoao
OoooooogogQgogoao
OooooogQgogoao
Ooooooggogao
OO0 oOoooogoQgogaog
OooooooQgoao
OooooooQgoao
OooooogoQgogoao
OooooogogQgoao
Ooooooggogao
Oooo0oooOgoOoao
OooooooQgoao
Oooooooogod
Oooooooogd
Ooooooogod
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
Oooooooogd
OOoooooogd
OOoooooogd

O
O
O
O
OJ
B 0O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

O
O
O
0O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
]
O
O
O
O
O
O
O
O
O
O

10

20

30

40

50



I e e e e A R [ |

(34)

JP 2004-529603 A 2004.9.30

o0 00 0 ooboobdo ooogbgogdg oogoadd
oo ooooob0 oooo oooooooooboo o
ooooboobo 0obo 0oooOo0o obooboobooo
bobogdgoagoogbogd gogooggodono ogbd

o o

oooooooooooogooooob 00 ocooooob oooo oooooao
ooooobooboo obooobooboo oboob booobooboobooobooobao
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooooobooobobo oooboboobo oboob DoboOo boobo o
ugb oo ooobooboobooboobobooboooboooboobo ob o
ooooo0 oo oooo bOoOOO0O DOOOOOOOUOOODODOOODOOOOOOo
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooobooooouo4oob0 oooooooooo ODoboooboobooo oo
goo0 oobob bboobo oboob ODODOO0O OODO ODobobobooboono
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
cooooooboopO0oOobObOOO0DOoODODDODODODODODBpOODODODODOODODDODODODOGDO
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
ooooooooooooooooooboobooooooo0 oooo oooooao
oooobo ooboodg oboboobob0 ocobooboooboooboobooboao

ooooao
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
googooad

ooooao
goooboooobogoboboogobooboboooboobooboobooDbonb
uooooboobooboobobooobooboboobd0 oboobooobooobada
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooao

ogoogano
ooooooooooooooooooobooooooooooobobooboooOoOoan
gooobooobooboobobogobooboboobobobob bobooobao
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboooboobooboobob bboobooobobouobooboboo boobooao
oooooooooooooooooobobooooogoao ooooooobooooan
goboooboobooboobooboooboooboobooban oo O0odo o oobooao
O OD00000ggooon goooooog 0 ggooao ogogooo ogogoao
g obo oooobo oo goooooboaod

U goboggoad

O 0o oo o

Ud ODooooogoao
ooooao

O
g
O
gooob bboog ooooo ogo
a
O
a
u

g oOa0

ugboo ooobooobo o

u oo

ooooooao

ugoodg ooad

10

20

30

40

50



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

O oo oooDhoooOooooooogooodg

Ooooocoooooooogdg
Oooooooooooogdg
Oooooooooooogdg
Ooooocogogooooogdg
OO0 O0OoDoogogooooogd
Ooooocoooooooogodg
Ooooocoooooooogdg
Oooooooooooogdg
Ooooooooooooogdg
OO0 oDoDooogooooogdg
OO0 Oo0ooDoogogooooogd

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

OoOoooooao
OOoooooao
OOooOooooao
O O0Oo0ooooao

OoOooooo0oooo oo oo ooooooooooogogoogao
Ooo0ooOoOoo0oobd

OooooooooooooooooDooooooooooogogoao

g
u
O
g
O
g
a
O

oooao

a
u
O
a
O
g
a
O

OoooooogoQgdg

OoooooogoQgdg

Oooooogoogdg

Ooooo0ogoood

(35)

JP 2004-529603 A 2004.9.

w
o

ooooooobobooooooooobDboooboo
goobooobooobooboobooobooooobooao
ooooooooboboOooooooooobDboooo
gooooboooboobooboogogboobooboboo
uoboooboobooboooboooboobooooad
oooooooboboOoooooooooboboooboo
goboooboooboobooboogobooboboo
uboboobooboobobooobooboaoobooad
g ooood0ooooooooboobooooooao
oooooboobob bbooooooob boboao
o0 oOooooooo0 ocoooooobooboobooao
gooooboooboobooboogogboobooboboo
uoboooboobooboooboooboobooooad
oooooooooboboOooooogao
uboboobooboobobooobooboaoobooad
ooooooobobooooooooobDboooboo
goobooobooobooboobooobooooobooao
ooooooooboboOooooooooobDboooo
gooooboooboobooboogogboobooboboo
gooad
goboooboooboobooboogobooboboo
uboboobooboobobooobooboaoobooad
ooooooobobooooooooobDboooboo
goobooobooobooboobooobooooobooao
ooooooooboboOooooooooobDboooo
gooooboooboobooboogogboobooboboo
uoboooboobooboooboooboobooooad
U0 ODbooooooooooboboooboo booo

gooboooboooboboboboobobooboobooboboboobooboonnb

gooad

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

Oo0oooooooooooogoQgg
Oo0oooooooooooogoQgg
Oo0oooooooooooogogg
OO0 oooDooogogoooooggg
OO0 oDooDooogogooooogogdg
Oo0oooooooooooooogoQgdg
OooooooooooooogoQgog
Oo0oooooooooooogoQgog
Oo0oooooo4oooooogogg
OOo0oooDooogogoooooggg
OO0 oDooDoooggogooooogogg
OoooooooooooooogoQgg
Oo0oooooooooooogoQgog
OooooooooooooogQgog
Oo0ooooooooooooggg
OOo0oooDooogogoooooggg
Oo0oooooooooooooogoQgdg
Oo0oooooooooooooggdg
Oo0ooooooooooooogQgog
Oo0oooooooooooogoQgog
Oo0oooooo4ooooooggg
OO0 oDooDooogogoooooggg
Oo0oooooooooooooogoQgodg
OoooooooooooooogoQgdg
Oo0oooooooooooogoQgg
OooooooooooooogoQgg
Oo0oooooo4ogooooooggg
OO0 oDooDooogoooooggg
OOo0oooooooooooooogooQgodg
Oo0ooooooooooooogogogg

OooooooooooooogQgog
OooooooooooooogoQgog
OoDoooooooooooggg
Oo0DoOooDooog4ogooDooogogdg

goano

10

20

30

40

50



(36) JP 2004-529603 A 2004.9.30

gooooooboooboooooooooobooobooooooooboooobooooo

O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
I I Ay
OO oo o

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

a
u

OO0 oooooooooogooodg
OoooooooooooobooOooOooOod

[ i Ry

g
u

g
U

0
4

goooobooboobooan

gboooboobooboobgoobobogoboobobao
ugbgoggoooogobooboocoboooboooooogdhnb

g
u

a
u

ooooooao
gooaooogoad

0000000000000 00000000000000
oooooooooooo®"o0oo0o0oo0o0Ooo0OO0O0O00an
0000000

oboooboobobooboooan
oooooooobooooogod
g
g

O
O

googao goooboao
googano goooogoaoaao

O 0oo o
O 0Oooo
O
O
O

g
u

goooooobobooganb
gobooobooobooaooodganb
oooooooo oooao
oboogogooogano

gooooboano
ugbooobodaao
gooooao

e e R [y [ A [
e e e e e e e e e [ [ [
e e e e R B [
e e e e e s [ A o B

I I [ Iy o
OoooOoocoOooooooOooooooOooooooooooooOooOoan

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Oooooooodg

Ooo0ooooQodg
Ooooooogdg

OooooooooogogooQg
oo ooooooogogooQg
oo oooooogogoo-g
OO0 ooooooggogog
OO0 oo oDooogogogdg
Ooooomomooooogoogoadg
oo oo ooooogoogooQg

O
O

Ooooooogdg

O
O
O
O
O

OOooooogdg

Oooo0oogoood

O

OOoo0oooOod

Ooo0oooQgodg

Ooooooooogooao
OooooogoQgdg

Ooooooogogljooo
Ooooooogogiiooao
Oo0Doooogogiiooao

OooOoo0oooodgaog
OooooogQgdg
Ooooooggdg
Ooooooggag
OooOoooooQdgaog
Ooo0oooodgaog
OoooooogQgdg

a
O
g
t
0
g
U
O

OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Ooood
OooOoo0oood
Oo0o0oood
OoOoooood

Oo0oooooongooo
OoOoo0oooogod

OO0 oooooogoggogooao

Oooo0oooogod
Ooo0oo0Oo0oooboooad

Ooooooogdg
Ooooooogdg
OOooooogdg
OO0 ooooogd
OOoo0oooOod
Ooo0ooooQgodg
Oooooogdg
Ooooooogdg
OOooooogdg
OOoo0oooood
OOoo0oooOodg
OooooooQgodg
OOoo0ooooao
OOoooooao
O O0Oo0ooooao
OO0Ooo0ooO0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

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

gogodoooogogbooboooboogobooboooboognb

gbooobooboobooboobooobooobooboobad
oooooooboooocoooooooooboboooooooao
gooooboobobobooboghb

ooooooboooooooooooobobooboooogoao
ooooooooooooogoooooooboboooooano

10

20

30

40

50



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

37) JP 2004-529603 A 2004.9.30

goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
ub oooobooobooob 0bobo oobooboobo ooobooboo ooboobooao
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooooooogooooobo ooobobo OooobOOoOO0 ODoOoDOOoOo O
ugooog oooobooobooooboobooboob 0obo 0o oobooobaoao
oo o000 oo cooooooooobooOOobobooooooooao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
gobooboooboboooboobobogobooboboooboboboboogann
ugoaoadg

gooooooooocoooooooopb0o oooooooooooooooboDoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gooobooogoboooboobooboboboboobobobooboooboo oo
ugbobooboofb ocobobooboodo obooboooboooboboodnob

ogooao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooooooooooooobobobooooo0 oo o oooboobooao
gooooboobo oboobD 0DO0obOO0O oooobooobao

ugoaoadg
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
ugoboboob boobobooboobooboobooobooobooboooooboooboaodnb
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboboOoocooooooooboDboao

gooad
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao

10

20

30

40

50



e R e [ [ A [

OoOo0ooooooo0ooDooooo0 oo oDoDoooo0 oo oDoooooooooaoo

(38) JP 2004-529603 A 2004.9.30

oooooobooboooogogoao
oooooooboboooogao
oooooooooooooao

OoooooooQgooao
Oooooooogogogoao
Oooooooogogogoao
Ooooooogogoao
OoOoooooooOod
Ooooooooogogooao
Oooooooogogodg
Oooooogdg
Ooooooogdg
Oooooogdg
OoOoo0ooooodg
OOoo0oooOgodg
Ooooooogdg
Ooooooogdg
Ooooooogdg
OOooooogdg
OOoo0oooOod
OoOoo0ooooOodg
OoooooQgdg
Ooooooogdg
OoOooooogdg
OOooooogdg

gbooobooboboobooboobognb
uooog obooobodo ooooodo oobaoaao
ooooooooooooooooooobobooooooooooobooooooOoOoao
gboobooooag
ugboooodaao

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

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

Oooooooogoogooao
Oooooooogogooao

a
u
O
a
O
g
a
O
a

OooooooooQgdg
oo ooooooQgdg
oo ooooogoogg
OO0 ooooogogg
OO0 ooooogogg
OooooooooQgodg
OooooooooQgdg
oo oooooogdg
oo ooooogoogg
Ooooooogogg
OO0 ooooogogg
OooooooooQgodg
OooooooooQgdg

|
Oo0ooooooooooooaoo
OO0 ooooocoooooooao
OO0 oooooogogoooooao
OO0 ooDoooogoggogoooooaog

Ooo0oooogQgoo
OoOooooooogooQggdg

OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
Ooooooogd
Ooooooogd
OOooooogd
OO0 ooooogogag
OoooooooogoQgg
Ooo0oooooogogg
Oooooooogogg
Ooooooogogg
OoOoooooooQgd

ugboboobobooodoboado
goooooobooooboooooooooboboob booOooo
gboooboooboooboooboobobooboobooooobad
ooooooooocoooouoooooboooooooooao
gbooobooboogoboooboobooboobooboogobao
gboooboobooboobooboobooboobooboooan
oooooooobooboooooooooobboooooooooobooObond

O

OOo0oooooooooooooaoo
[ B R |
[ B R |

Oo0ooooooooooooaoo

Oo0ooooooooooooaoo
Oo0ooooooooooooaoo
Oo0ooooooogooooooaog
OO0 oooooogoggogoooooaog
OO0 oooooogoggogoooooao
Ooo0oooooooooooooao
Ooo0ooooooooooooaoo
OO0 oo ooooQgooooo
OO0 oo oooogooooo
OO0 0o oDooogoggogoooao
OO0 0o oDooogog4gogoooao
OO0 oooooogogooooao
OO0 oo oooogooooooo
OO0 oo ooooQgooooo
OO0 oo oooogooooo
OO0 Do oDooogoggogoooao
OOo0oooooooOoooooab-o
OO0 oooooogogooooao
OO0 oo ooooQogooooo
OO0 oo oooogooooo
OO0 oo oooogQgooooo
OO0 0o oDooogoggogoooao
OOo0oooooooOoooooao
OO0 oooooogogooooao
OO0 oo ooooQgoooooo
OO0 oo oooogogooooo
OO0 oo oooogQgooooo
OO0 0o oDooogoggQgooooao
OOo0ooooooogogooooao
OO0 ooooooOgoooooao
OO0 o0DoooooQgoooooo
OO0 oo oooogQgooooo
OO0 oo oooogooooao
OO0 0o oDooog4gQgogoooao

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

N ) ) ) ) ) ) A A Iy B
|
|
|
[
|
[
[
|
[
|
[
[
|
|
|
|
O
[
|
|
|
|
[
[
[
|
|
[
O
[
|
|
|
|

OO0 ooooo0oooooooo U oDoDooogoooDoDoDooggoooooao
Oooooocoooooooogogooooao

OoOo0ooooooooooooo oo oDoDoooo0 oo oDoDooooooooao

10

20

30

40

50



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

OO0 ooooooooooDoooooooooog
OO0 oDooooooooDoooogogogooooog
OO0 0Do0ooDooogooDoooogogogooooog
OOo0oooOoooooooooooooooono

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

OOoooooo4o0ooooooooooDoDoooogooooao
OOoDoDooDooo4o0ooooooooooDoDooogogogoooao
OO0o0ooDooo0ddoooooUogUDoooDoDooogooooao

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

(39) JP 2004-529603 A 2004.9.30

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

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0Oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooaog
O0Oo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O Ooooo
O O o0goo

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

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
O OooOooo
O Ooooo
O OoOooo
O O0Oo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O O0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgooo

ooooooooooooooooooboboooooooooobobooobond

goboobooboobogobooboboobgooboobooboboboboobobao

gooooboobooahnb
oooooo ooao
gooooboobonDb
U ogbobooboobdd
oooooooooaon

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

oo ooooooQodg
oo ooooooQgodg
OO0 oooooogdg
O oo oooogdg
OOo0ooooogdg
OOoo0oooOod
Ooo0oooQgodg
Ooooooogdg
Ooooooogdg
OOooooogdg
OO0 ooooogd
OOoo0oooOod
Ooo0ooooQgodg
OOoo0ooooao
Ooooooogdg
OOooooogdg
OOoo0oooood
OOoo0oooOodg
OooooooQgodg
Oooooogdg
Ooooooogdg
Oooooogdg
OoOoo0ooooodg
OOoo0oooOgodg
Ooooooogdg
Ooooooogdg
Ooooooogdg
OOooooogdg
OOoo0oooOod
OoOoo0ooooOodg
OoooooQgdg
OOoo0ooooao
OoOooooogdg
OOooooogdg

10

20

30

40

50



e R e [ [ A [

Ooo0oooogogQgoo
OoooooogQgoo

OO0 oo oooogogoooooao

OOoo0oooao

OooooooogoQgdg

O
a
O
a
u

I o

Oo0ooooooQgoooao
Oo0oooooogoQgoooao
OO0 oooDooogoggoooaog
OO0 oooDooogoggoooaog
Ooooooooogogoooao

O 0Oooo

O
g
a
O
g
u

gobooooad
goooao

Oooo0ogoood

Ooo0oooQgao

O

oooooo o
ooooooao
ooooooao
ooooooao
O
O

O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0Oogoog
O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo

O
g
O
g
g
O
g
u

ooogoao

oooo oboo oboob boooo obao

O
googao
gooaao
oooogao
gooagao
gooado

gooad

oooooao
gooooao
oooooao
ooooog O

O 0Oooo
O 0Oooo

goooo oo

ogooao

goooboooogoboonn
gbooboboooobdoaond
oooooooor oy O
gooobooooobaooan
oooooobooooogao
gooo 0o oooboao

OOoo0oo0oooaoo
OoOoooooao
OOoooooao
OOooOooooao

O Oooo
O Oooo
O Oooo

uboooboobooboboobfo ooobooa d

(40) JP 2004-529603 A 2004.9.30
ooooooooboboooogo

ooooooooboboOooooooooobDboooo
gooooboooboobooboogogboobooboboo
uoboooboobooboooboooboobooooad
o 00 00O Oooooob oooooobo ooao
oo 0 boobob boo obooobooobo o
gbooobd aooodoab O
ooodo 0Oo0oo0 ObooooooooobobDboooooO0o ooo
gobooobooboobooan

O Oood

O
U
u
O
g

gbooobooboobooboobobooobooboooboodnb
gbooboboobooboobooobooboooboooagadnb
oooooobo oooooob oooobooobo ooobooo O
gboobooooboobooboogoboobobood
ub boooboboobooob coboboobooo obada
gooooobOoocooooooooboobooogogao
goooboobooboboobooobooobooaodnb
ooooooooooocoooooooooao
gbooobooboobogobooboooboonb
g oooo obooboo ooooboo ooaob
goooooooooooooooao

Ooo0oodooogogood
Ooooooooogooao
Ooooooooogoodg
Oo0oooooogoQgog

O

O
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo

ooaod

gboodogbod

oooooao

gooogbad
ooooao
googobao

ugbobdggogoooooboobooooaobad
ooooooooboboooboooogao
goooooob 0o o gobooao
oo Oooo booooooooao
o0 oboobooboobobogogbogno

O 0Oooo
[ I |
I Y [y
O O oo

O
O
O
O

gobooooobobooobooboogonb
ugobooooogboobooooooaoar
gooooobooooooooooao
gobooooobooooobooboaodanb
ooooooooboboooooogo
gboobooboobooobogobao

O

O Ooogooao
O O oQgooao
O 0Ooo0gooOooao
O 0Ooo0oo0ooao
O 0OooQoooo
O Ooogooo
O Ooogooao
O

goboooooboobobooboobooboooboobobn
gogboooobooboboobooboobooobooboobdd
oooouoooooboboooooooooooobobooooooOoOogoano
gooooboooboboboboobooboooboooboooboaodnb
ooooooooobobooooooooooooboobooooooOogoano
gooooboogoboooboobobogobooboobooobooboban
goboooooboobobooboobooooobooboobad

gooagao
goodaao
oogogao
gooagao

gooao
ugooad
oooagd
gooad

goobogao
goodaao
ooogogao
gooagao

gooooboobonDb
gboooboobodahb
oooooooooaon
oooobooboganb

O 0O oOgo
O 0O ogo
O Oooo
O 0ooo
O 0ooo
O 0Oooo

10

20

30

40

50



(41)

JP 2004-529603 A 2004.9.30

goooboooboo OO0 ooobooob 0O Oooobogogodaoan

0000000000000 D0O000D0O0O0D0D0DO0DO0DD0DO0O0DO0OOOOoDOoOooaO
0000000000000 DO0O0C0OO0DO0O0OODODO0ODDOODOOoDOOoOoOoOoooaO
opoooooooooooo”ooo0”"o0o0D0ODD0OO0O0O0O0O00000O0OO0OOOD
0000000000000 D0O0O00OD0O00OCOO0DO0DO0ODO0OO0ODO0DOOOoOoOooaO
oopooooooooooo”Ooo0DO0oO0O0OODO0OO0O0OOOOODOOOOOOOOO
0000000000000 D0O0000O000D0O0O0D0DD0DO0O0DOoOOoOoOoOoooan
000000000 DD0O0O0ODO0DO0O0ODODOO0ODODOOD OO0DO0O0O0OO0OO0 00 O
000 00000000000 000000 00 0 000O0O0ooOoQg gooao
D000 000 0DDO0OO0OO0OD 0ODO0OO000DO0O0D0O0OO0 00000000000

ooogno Ood

gooad

O0Ooo0ooood
OO0OoOoooodg
O0Ooo0Oo0oood
O0Ooo0oo0ooao

OooooooogoQodg
Oooooooogod

good

OOoo0oooo
OOoo0oooo
O0Oo0oooao
O 0OoO0Oo0ooaog
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0Oo0ooog
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
OOoo0oooao
O 0Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oooao

gboooboobooan

O OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O O0OoQgoooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OooOoooooogod

gboogogoaooogodoan

e e ey e R [ [

g

uo
oad
g
oad

OooDooooooooooodg

I s ey e e e e I s s e I o
OO0 oDoDoooogogooooood

OO0 oooo oo oD oDoDoo o0 oo ooogogo-g

goooo O

ooooooao

ooaog
ogagad
oo
oo

ubobobooboooboogobad
ooooooobboooogod
uoooobooboooboooboad
ooooooooo oooao

I I B

O0Ooo0oooo

O
O
O
0

O0Ooo0oooao

O

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

O OoQgooooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0Oooao
O 0Oo0oo0oo0oao

O0Ooo0oo0ooao

O0Ooo0oo0ooao

goooboooboao

googoooono ooooooogogodf ooog ocoooo o ooobooo O

O0Ooo0oooo
O0Ooo0oooo
O0Ooo0oooo
O 0Oo0Oooaog

O0Ooo0oooo
O0Ooo0oooo
O Oo0ooooao
O 0O0gooooao

gooogbo ooooog o

gbooboobooboaodd
oooooooboooooogao
gbooboooooboooag
oooooo0 oo oooo

oooob0 oobobooboboogoboobobooboobao

ooodg 0o obooboooboocoboooboobooooobooboobooboobooboaa

g o
oo
gooag
oo oOa0
oogao
googao
goodgano
oooooao
googooad

O0Ooo0oooo
O0Ooo0oooo
OOooOoooao

g
O
g
a
O
g

ooooooobooocooouooooooobooboooooooooao
goboooboooboobooogoboobobooobo oooog o
g gobooooobooboobooboobooboobono boao

gboooboobooboobooboooboooboobooban
ooooooooooooooooooobo oooo ooao
goog oobooboogobooobobooboboooboobobn boao
ugooob obooboo0 ocoobooboobooooobooboboobaoadd
ooooon0 oooooob oooobob oobob oooooobooao

goooboooan

O
O
O
ooooob0 oooooobbob ObbbooO0 ODoOooOoOoOOoOoOgood
O
O

O
O
O
O
O
O

ooogao
ood
ood
gooao
oogao
o oo

oooooobooooooooooobobooooOooooobDboooo
oooooooobooooooooooobooboooooooobDoDOoOonDo

10

20

30

40

50



(42) JP 2004-529603 A 2004.9.30

cooooooooboooooooooooobooboooooooobobo oo o o
oooob boooboobo ooboobooboboobobobooboobobooobao
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
goooobooobobogobgooobgobgoobobb0 Dobo 0o oboobooboo Oobao
uooog oobooooboooboooboobobobooboo 0o 0 ooboobo oo
ooooo ocooooooobooooooooooboboooooo oo o ooao
ooob oobo ooboooboboobo oboobooobooog O obooboao
uoodg oboo booboboo ocobooooboobooboooboo booao
oo obooooo ODooOoO0o ODODOOD ODDODOOOOO0O DOOODOOOOOOODODOOO
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooooooooooooooboooboo0D ODOOOD ODOOOoOOO bOo
googog oobooooboobobogobgoboDb 0Do0obo oo oobobo oo
uoooobo oooobo ooooboobobooboboboobooboobooobao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
goooobooobooboogobgoooboboobooboogoboobooboobon bo O
usoodob obooobob booboboobooboobooboboboboo oo 0o oo
oooo oooo4o oDoo40o4o0 ODODO0O0O0 ODOoDU0oo0o OO0 Doboooooooao
obooobooobooobooobooobooboobooooobooboobooogoog oo
Uoogoooooooooogogooooooo0 ODoo0ooogoggogooooaoao
oboooboobobofdonoooogbn Dogoogogoogoogogoogogdd
b oboogobgooobooboooooboobooooobooboobooobobboao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
uboboboobooboobooobadd

oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
goooboobobooboobooboobiob boooooogb oDgoggooao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
goooobooobooogobgobooboboobooooboobo oboobobobooboo
oo ooooboobdo obobooboodg obooo0 oob00o ocoooboob ooobao
cooooooooboooo OO ooooOOO0O ODODODO OODODOOOOOOooooao
oooob obooobooboob ooboobo oboooboo oboob ooboao
ooooooooooo oooooooooooooao

gooogobao
gbooobooboooboooboobobooboooobooboobooobooboobad
U0 OboooooooooboboboooooooooboooooooooobDboDoon
gooooboo oooboobo obooboboobobobooboobobooobao
unooooboooboooooboooboboobob b0 oobooob boooobaodo
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gooooboon ooob booboo ooboooboobooboobobooboboao
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
ooooooooooooOoO0ogogooooooboooo0ogoOoOoOoooooooooopOoO
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
goooboobo oboob 0DoboobD ODOoboo0obD ODOobooOo oboobo o
ugoodg oboo boooboob boobooo4oboob0o obooobob boa d

ooooob0 oooooobob ooooobooboobOoooooooooobODbOO0O ODbODobOoo
ooooo0 o000 D000 b0D Doo0o400D Dbooo0oO0 booooooooboao

10

20

30

40

50



Ooooooooooooooo oo oo ooooooDoDoooooooooogodg

O0Ooo0o0oood

O 0Ooo0oo0ooao

Oooo0ogoood

O
g
O
g
g
O
g
u

0

Ooooooooo0ooooooo0oooooogogogoo
OOooooooooooooo4o0oooooogogogoao
OOo0oooooo0oooooo4ogooooooogogoao

(43)

oooooobooooogad
oooooooboobooboooo
ooooooooooogoao
oooooooooooao
oooooooboooooog
oooooobooooogod

O0Ooo0oooao

oooooooobooooogod
oooooooooboo ooaob

O0Oooooao
O0OoO0oooao
O0Oo0oooao

O
O

0
O

O
O

O Ooo0ooOoo
O Ooooo

O

O

JP 2004-529603 A 2004.9.30

ooooooobOooooogao
gboooboboobooboooboaodnb
oooooooboOooooogano
gbooboboogobogbo

ugboooboooobooboaoadnb

oooooooooooogo o
oooooooboooooogoooao

gooooboooboobooboobooboobooboboboobooboobooboao
ooooooooboboooo0 boboooooobob0 o0 ocooooo ooo

g ooooobooobobogogbooboboobooboboob oo oo
g oobodo ob booooboobooobooobooboooooboobooboaoadab
oooooooobobooooooooooboboooooooooobobDbOOobon
0
g
oooooooobbooooooooobobobooooooooobobDbOOobd
gooooboooboobooboobooboobooboboboobooboobooboao
ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
gooooboogoboooboobogoboboobooboobobobbobooboboboo
goboooboooboobooboobooboboobooboboboobooboobooboag
oooooooobobooooooooooboboooooooooobobDbOOobon
goboooboogobooboboobobobooboobobobobooboboboao
goooooobdo ob 00 oooobo oobooob boooboo obaodao
oo ooo4oo0o0 ocooooooobobooboooooooooboDbD ODobODbOoo
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
oooobdo oo b0 booobob OO0 ooboboobO0 ocoboooboboobobooao
oooooobo oooo0 o booooo OO ODoobOOOO ODODOOOOOooooao
oooobo ooooboobob bbooboboOOoDb bODbOooOobOoDb OO oobooobao
ugooobooboboobobog oo 0 ooboofb 0o oboooboodg oo
oooooooooboooooogoooob oo o oboobooboo OO oDooOoDODOOo
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
oooooob0 o000 ocooooooob oooboobOooOO0OO0oO0 ocoooooooao
gooo ooooboo ooobobo4obo oUboo oboboobooboobo oboao
goooob booooboobo obobooboooboobooobooobooboobooodnn
oooooooboooooooooooooboooooOoooooboobooobooOogoao
000000000000 00D0O000000D0O0000000O00DO0000" 00
ugboouobooboboobobobooboobooooobooboboooboobooadnb
ooooooooobooooogooooooboobooboooooo0o0 oo oo boobooao
g ob booooboob bboooboobooboooboooboobob 0o 0o obooao
oooob0 oooooooooboooboooooooooobooo ODooo OoobODoOoo
oo oooobob boobobogobooboboobdob b0 O Ooboobao
uooodg oobooo ocooboob boobO ooboob ocoboobOoobooobao
oo o0 Oooboooo OboooOO0O OOOoOoooooooooao
googao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb

10

20

30

40

50



O
a
O
g
a

e e R s [y [ |
Oo0ooooooo o0 oo oooo0 oD ooDoDoooo0ooDoooogQgoao

Oooooogeeo0ooooooooogoaoo
Oooooooooooooogogoao
OO0 oDoooogog4gogooDooogogogoao
OO oooooooooooooogeae o
Oo0oooooooooooogoQgg
Oo0oooooooooooogoQgg

Q O oo ooogoogao

ooooao
ogoogano
ooogao
googao
googano

ooog O

googao

OoooooogoQgogooQg
Ooo0oooogoQgg
Oo0Doooogogdg
OooOoo0ooood
O0Ooo0oo0ooao
OoOoo0oooaoo

Oooooogogg
OO0 oooooogogooo

goooogoad

O

O
g
g

Oooo0oogooogod

O
g
u
O
g

OO0 oooooogoQgoooo
OO0 oooooogogog

OooOood
Ooo0ooOoaod

ub booooad

goooooao
gobooooaoao
oooooao
gooogao
gbooooaoao
goooor oo
gobooooao

O0Ooo0oo0oooao
OOoo0ooooao
O
O
O O0Oo0Oooooao
O 0O0o0oooogoao
O0OoOo0oo0oooao

ogooag
gooad
oooao
oooag

oogao
ooaod
oooao

Ooooogoood
OoooO0o0oooonodd

oad
oo
"
oad
oo

OO0 ogooooogdg

gboboooaoao
ooooooao
gobooobooao

uobodog gogobooaoanb
oo 0o boooO0o ODooOoO0oO0o4o ocooogo
uoooo oboobobooboobooboobooboooboogan

goooobogd

(44) JP 2004-529603 A 2004.9.30

ooooooobooooan
gooooboobooband
O ooooooooao
goooobooboban
gbooobooo boaao
ooooooobooooand
oo oooo 0o oo
gooogboooo aao
ooooooooobooao

O 0o oo
OOoOo0ooooao

O
g
0
g
u
O O
a g
4

Oooooogd
OoOoo0oooood
OoooooooOgod
Oooooooogd
Oooooogdg
Oooooooogd
Oo0oo0oogogoao
OoooOoooogoo

goboboboooboooboooboogoboobobobonb
goboooboooboobooooobooboobooboagadab
ooooooobobOoOoooooooobobDboooo
goboobooobooboboogogboobobooboonb

ugbooboobooboobdooboboooboobooobad

od
Oood
oad

oooooooao
gooogoboaoan
oooooooao
goooog g
goooobaoaoan
oooooooao
gooobooan

oooo oo
gooooboaodnd
ooooooaon

goog oo
goooo d
ooooooao
gbooboogao

g
oad
g

OO0Oo0ooooao
OO0Ooo0ooooao
OO0Oo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0ooooao
OO0Oo0ooooao

ub boooboobobouoboooobouobooobooboobooaod

oooooooooao
oooooooooao

U
u
O
g

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

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

g
O
U
u

O Ooooo

g
O
g
u
O

Oooooogogaodg
OOooooogogodg
Oooo0oooogoogod
OoooooooQgoQgoQg
OooooooQgogoaoQg
OooooogogaoQg
Oooooogogdg
OO0 ooooogogdg
Oooo0oooOoQgd
OooooooogoQgQg
OoooooogogoQg
OooooogogaoQg
Oooooogogog
OooooooooogooOoOd
Oooooooooogogoao
OoooooooogogogoogooQg
OooooooogogQgogooQg
OO0 oooooogoggogoog
OO0 ooooooggogdg
OooooooooOooOgoOd
OooooooooQgogoo

gboooboaoao

goooooobooooobano

oooooooobooooooooobobDbood
oooooo0 oooo0o o ooboooo oo oo

oooooooooboobooooo OO0 O ooooobo oooo ooooao

oob0 0ooboobobogobooboooboogogbao
goboooboooboobooooobooboobooboagadab
ooooooobobOoOoooooooobobDboooo
goboobooobooboboogogboobobooboonb

gobooobooobooboooooboobooooboodab
ooooooobobDboDoob0aO0OoooboODbODDOOOO
oooobo0 oboboob0o oobooboooboo
goboooboooboobooooobooboobooboagadab

ooooooooobobo 0ob0 ooooob ooobo ooooao
gboobooboboobtbaebO0obO0obOooboboooboboDbonb

OoooooogogoQg
OooooogogaoQg
OooooogogoQg
OO O0Oe ogooOod
Oooooooooogoogood
OoooooooQgoogoQd
OoDoooooogogogogooQg
OoDoooooogogooQg
OO0 oOoooogaoaag
OO0 oooDoooggogdg

goao

gooaoan oooag

10

20

30

40

50



(45) JP 2004-529603 A 2004.9.30

goooooooboooooooooooboooooooooooobobooooOogoao
oooooooobooot0boeoooobODODOOO0OO0OO0OO0OOoDOoOOoODODDODO0D0o OO0
ooooooooooooouoooobbeb0O0OO0oO0oOoOooOobobODbODODbODOOOOn
O
O
O

ugod
gooooooooooouooooooooboooooooooboooboooOooao
gooobooboboobooboooboobobooobooboboooboboDbDao
uboobooboobooboado uobooboooboobooobooboadnb
ooooooobobooooogao ooooooooboboooooogao
oboooboobooboooaoado oboooboobooboooboboboag
ooooooooboooooogao oooo o ooboooo boboOao
goboog 0obo oboo oo googgogoooog gog gao
gboagoogogoonoad ubo ocobooooobodg oo

O0Ooo0oooao

O Ooo0oooo
O Oooooao
O 0Oo0oooao

u
O
g
O
g
g

e e R e e [y [ A [

I ey e e e e e s 1

O
O

O
goboobooboobaoao oboboobooboboobooban
gboobooooooado

O 0o o).
O 0o o).
OO0 o0oooogogaodg
OOoo0ooood

O
O O
o000 Ooog ooogao ooooooooboooooogoooao
O O
O

OooooogooQgdg
Oooooogogdg
Oooooogoogdg
OooooooQgodg
O Ooooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0O oOooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo.o
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0o0o0ooooao
OOo0o0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOo0oo0ooooao
OOoo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao
OO0Ooo0ooooao
OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Ooogoao

oooooooooao
gooooboooaoaao
oooooooooao
googooooag
gooooboooaoadano
oooooooooao
gooobooboao

Oooooooogdg
Oooooooogdg
Ooooooogd
OOoooioogd
O O0OoOoio;oooao
O Ooogio;oooao
O Ooo0oo;oooao
O OooOoo;oooao
O Oooo;oooao
OO0O0Oo0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0ooooao
OO0Oo0ooooao
OO0O0o0ooooao
OO0O0Oo0ooooao
O O0Oo0ooooao
O 0Oo0Oooooao
OO0Oo0ooooao
OO0Oo0ooooo
OOoo0ooooao
O0O0Oo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao

goobooobooobooboobooobooooobooao
ooooo’ ooboboor oooooooboboooo
gooooboooboobooboogogboobooboboo
' boobooobooboooboooboobooobood
oooooooboboOoooooooooboboooboo
gobooboobobgoboobobooboobobooboboboboobobnnb
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
gbobooboobobooobooobobooboobooooboobaoan

OoooooooooooooooDoooogogoogoao-g
OOoooooo4oooDoooooooooooggogaog
OO0 o0ooDooggUooooDoooUggUgooDooogogogogaog
OooooooooooooooooooooogoaQg

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

10

20

30

40

50



e e e e s [
OO0 ooo 0o oooooUooUo0 oo ooDoggoooooooggdg

oo ooooooogoQgog
oo o ooooogoQgg
oo o0 ooooogogog
OO0 o oooooggg
OO0 oo ooDooogogdg
Oooooooooogoogodg
oo o oooooogogogog
oo o0oooooogoQgg
oo o0 ooooogogg
OO0 oo oooooggg
OO0 oo oDooogogdg
oo ooooooogogoog
oo ooooooogoQgg
oo o0oooooogoQgog
oo o0 ooooogogg
OO0 oo oooooggg
Oooooooooogoogod
oo ooooooogogodg

goooao

OO0 0o oDooogoogooooao
Ooooooooooooooao
oo ooooooooooooo
OO0 oDooooogooooooo
OO0 oo oDooogogoooooo
OO0 oDooDooogogoooooao
OO0 0o oDooogoooooao
Ooooooooooooooao
oo ooooooooooooo
OO0 oDoooooogooooooo

od

(46)

ooooag

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

0

O

O

Oooooooogogodg
OooooooogoQgog
Oooooooogogg
OOoooooogogg
OOooooooogoogodg
OoooooooogooQgoog
OooooooogoQgg
Oooooooogogog
Oooooooogogg
Ooooooogogg
OoooooooogooOodg
OoooooooogooQgodg
OooooooogoQgog
OooooooogoQgog
OooooooogoQgog
OO0 ooooogogg

JP 2004-529603 A 2004.9.

oooogao

oad

oad

O

ogooao

oad

30

0

gboobooogoboobooobooobooboooobobDbodnb
gboobobouobdooboobouobooboobooobobooboad

gooogoooboooboooboogobon

Iy e e s e e e s [ A

Oo0oooooogogodg
OO0 oooooogogodg

Oooo0ogoood

oogogoooooaon

Ooooooooo0oooooooooDoooooooooooogogooao

oo ooooooooooooogoooao
oo oooooo0oooooogoooao
oo oooooo0oooooogoooao

Do oooooooooooogdg

ooooooao
gooaao
oooo O
googao
gooaao
oooogao
googao
u
O
g

R I I Y A |

O
O
O
O
O
O

I I
Ooo0oo0ooob

a
O
g
a
O
a

gooogoobooan

gdag

gbobooobooobodaoad

gooo ogoao
gooo o o
oo ooogoao
goboooboooboogoboonn
gbooboooooboadao
oooooooooooan

gooo 0o boooooao
oo ouobd 0o oboobdo oooada

ood
g

e ey R e [y [ A [

OOoooooao
OOoo0ooooao
O Ooo0ooooao

goooooagd
gooaoooobadao
oooooooooao
oo ooobooaob

ooano

ugobooobooobooooobaado

od

oo
gu o
od
g o

O O0Oo0oogoao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao

goobooooobobooobooanb

O

gooboooooboob oobda 4o d
U OoOooooooooobbooood
oooob boooboooboodg goobaoaao

oooooooooboooooogooao

gbobooobogao
gboooobooano
ooooooao
ooooboao

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

O oOood

OO oOgooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O OooOooo
O OooOooo

O 0Oo0ooo
O 0Ooo0ooo
O 0Ooooo
O 0o oo|o
O 0o ojo|o

ogooag

gooad

u o

oooooo

O 0ooo00an

gooaoaao

gbobooobogao
gboooobooano
ooooooao
gooooboao

gbobooooao

10

20

30

50



OoOoo0oo0ogao
OoOoo0oo0odgao

(47) JP 2004-529603 A 2004.9.30

ooooooooooobooooooooao

goooboooboobogobooboobooboooboobooobooDbonb
uoboobooboboooboboboobobobogooogod’ 0 ogoad
oo ocoggogoooopooooo0 ocoooooooooobo ooao

O
O
oooooooooboooooooooooobooooooooooooboDboOOobond
O
O
O

e e [

Oo0oooooooooooogQgg
Oo0oooooooooooogogg

I I

O
O
O
O
O

O
O
O
O
OJ

Oooo0oooQgdg

O
O
O

O

u
O
g
O
g
g
O
g
u
O
g
O
g
g
O
g
u
O
g
O
oo

Oo0oooooooooDoooo0ooDooooooomoooogdg
OO0 ooooooooooDoooo0ooDooooooomooogg

OoooOoooOoooOoooooooooooodg
OooOoooOhoooOooooooooooogoodg

OoooooQgdg

O
O

OooooogoQgdg

O
O

OooOoo0oogoood
OooOoo0goood

O

|

0

O O
O O
O O
O O
O d

O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
OO0 oooao
OoOoo0ooo0ooao

oonoaog
gooaao

ooooao
oogogao

ooooao

gobooboogao

O
(|

]
[

O O

0

O

goboooboooogoboobobooboboboobooboboooboobodnb
ugbobooboobooboboobooboboboobooboooboooboooboadnb

oooooooooooooooooboooobono
gbooobooooboobonb
gobooooaoan

O O
O O
O O
O d
0O O
O O
O O

gboooboobooboobonb
ugboobooouoboobooadnb
U oooooooooobDoao
gboooboboobooboooboaodnb
oooooooboOooooogano
gbooobooboboobooboobognb
uoboooboobooooobooboobooobad

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

ubooboobooooboobooboobdd
ooooooooobooobooooooooao

oooooooooooooooooboooobono

goboboboooboooboooboogoboobobobonb

uoboooboooboboboobooboobooobooboobooobooboobdad

ooooooooooooooooooobobooooooooooobooooooOoOoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
usboooboobobooboboboobdono boobO 0O ooboob ocobooao

ooooooobooooogao

O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0Oogoog
O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo
O 0OooQgogoog
Y [ Y
O 0Ooo0ooo
O 0Ooo0gooo
O 0OooOgooo
O Ooogoog
Y [ Y

Ooooooooooogooobod
Oooooooooogooodg

Ooooocooooooooogogogodg

Ooo0ooooQgoo
Ooooooooogodg
Oo0oooooogoogg
Oo0oooooogogg
OO0 oooooogogdg

I o

a
a

O Ooogo
O O oo

OoOo0ooooooood
Oooooooogoodg
Ooooooooogodg

O Oooood
O Ooogood

OooDoooogogood

Oooooooooodg
Ooooooooodg
Oooooooogoogodg
Oo0oooooogogog
OO0 oooooogogdg
OOo0ooooooood
Ooo0ooooooood
Oooooooogoogodg
OooooooooQgodg
Oo0oooooogogdg
Oooooooogogdg
OoOo0ooooooood
OoOoooooooodg
OooooooooQgodg
Oooooooogoogodg

Ooooooos
OOoogooogs

oo
ooaod
oo
ogaod

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

oad

O OO

O O o
O Oooo
O 0o oo

OoOo0ooooooood
Oo0ooooooood
OooooooogooQgodg
OooooooogoQgg

OO oOgod
O O oQgoase

10

20

30

40

50



e R e [ [ A [

I e e R s sy e e
e e e e ey e A
e e e e e s sy e e e e A o B

I I [ Iy o
OoooOoocoOooooooOooooooOooooooooooooOooOoan

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

Ooooooogd
Ooooooogd
Oooooogd
OOooooogd
OoOoo0oo0ooood

O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O OoO0ooogoao
O0Ooo0ooo0oao
OOoo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O Ooo0oooao
OOoo0oooaoo
O Ooo0oooao
O Oo0ooogoao

OoOoooogoood

OooOoo0ooooQdgdg

O0Ooo0oooao

OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
OooooogoQgogaoQg
OO0 oooogQgogaog
Oooo0oooOgogoao
OooooooQgogoao
OooooooQgogoao
OooooogQgogoaoQg
Oooooogogogaog
OO0 oooogogaog
Oooo0oooOoogoao
OooooooQgogoo
OoooooQgogoao
OoooooQgogoao
Ooooooggogaog
OoOoo0oooOooOoao
Oooo0oooQgogoao
OoooooQgogoao
OoooooQgogoao
OooooogQgogoao
Ooooooggogaog
OoOoooooOoogoao
Oooo0oooQgogoao
OoooooQgogoao
OoooooQgogoao
Oooooogogogoaog
Ooo0oooggogaog
OoOoooooOoogoao
OooooooQoogoao
OooooooQgogoao
OoooooQgogoaoQg

Ooooooog

O0Ooo0oo0ooao

O 0Ooogoo
O Ooogoo
O O0Oogoog
O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo
O 0OooQgogoog
Y [ Y
O 0Ooo0ooo
O 0Ooo0gooo
O 0OooOgooo
O Ooogoog

Ooooooog

OOoo0oooo

O oo oooog

OOoo0oooo

O Oo0oooooog

O0Oo0oooao

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

OoOoo0oo0odao

O0Ooo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

O0Ooo0oooao

O 0Oo0oooao

OoOoo0oo0odgano

O0Ooo0oo0oo0oao

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

(48)

ooooooao

Y [ Y
O 0Oo0oo0oo

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

u

O0Ooo0oooao

O

O0Ooo0oooo

ooao

O0Ooo0oooao

O 0Oo0Oooao

O 0Oo0oo0oo0oao

gooooooooao

oad

O0Ooo0oo0ooao
O0Ooo0oooo

JP 2004-529603 A 2004.9.

o

OoOoooooogod
OO0 ooooogod

O0Ooo0oooo
O0Ooo0oooo

30

0

ooooboobooboobobog
gbooboobooobooobogan

oooooooobooOooooogao

oooobooboboooboboboo

O 0Oo0Oooaog

obooobooboobooboobooooobao

10

20

30

40

50



SO0 ooo0oooooooooogoo

Ooo0ooooooo o0 oo oooo0o o0 oo oD oo o0o o0 oo ooooQgooao
Oo0ooooooo0 oo oooo0 oD oooDoDoooo0oDoDoooogogQgooao

Oo0oooooogogodg
OO0 oooooogogodg
OO0 oooooogogdg
OOo0ooooooood
Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog

OO0 o0 ooooooooooogoo

I e e e e v e s Y Y [y
e e e e s e ) Y Y A [
e e e e e e s e e ) e Y Y [
OoOoo0ooooooo o0 oo o oo o0o o0 oo o oo oo oo oD o oo o0 oo oo oogoogoo

O
O
O

O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooo

OooooooogoQgodg
Ooo0oooooogoQgdg
Ooo0ooooogoQgg
Oo0ooooogogg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
Oo0oooooogoQgdg

Oooooooo o0 ooooogogooooao
Ooooooooo0ooooogogooooao
Oo0ooooooo0ooooogogooooao

ugboogooad

O
O
O
O
O

Oo0oooDooooooooooUoDUoooDoDoooogooooooggg
e e s e s e s [ s [ |
Ooo0ooooooo o0 oo ooo oo o oo ooooooooooQgog
Ooo0ooooooo o0 oo ooooo0D oo oo oooo0oooDoooogQgg
Ooo0ooooooQoDooDooooo0D oo oDoDoooo0ooDoooogoQgdg

Oo0oooooogogodg
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooooodg
Ooooooooogodg
OO0 oooooogoogodg

|

O Oooo

(49) JP 2004-529603 A 2004.9.30

0000000000000 D0O0O000O0O0DO0OOOoDaO
O

0000000000000 D0DO0O0OOO0OO0OO0ODOOOoOoaO
0000000000000 D0DO0O0OO0OO0OO0O0DOoOOOoOoaO
0000000000000 D0O0O0O0D0O0 OO0 0000
0000000000000 D0DO0O0OOO0DOO0OODOoOOoOoaO
0000000000000 DO0OO0OCOOOODOOOOoOoaO
0000000000000 D0O0O0OO0O0OO0O0DOoOOOoOoaO
0000000000000 D0DO0O0OOO0OO0OO0ODOOOoOoaO
0000000000000 D0DO0O0OO0OO0OO0O0DOoOOOoOoaO
0000000000000 D0O000 0000O0ooao
0000000000000 D0DO0O0OOO0DOO0OODOoOOoOoaO
00000 oooooooooooooo® 0000
D00000O00D0DO0O00D00O00D0DO0O0O0DO0O0O0DaO
OpoDo0O0OoOoO0OoOoOoO0

0000000000000 D0DO0O0OOO0OO0OO0ODOOOoOoaO
0000000000000 D0DO0O0OO0OO0OO0O0DOoOOOoOoaO
0000000000000 D0O0O0D0O0O0O0DOoOOOoOoaO
0000000000000 D0DO0O0OOO0DOO0OODOoOOoOoaO
0000000000000 D0O0O0OO0O0OO0O0DOoOOOooaO
0000000000000 D0O0O000O0O0DO0OOOoDaO
0000000000000 DO0OO0OCOOOODOOOOoOoaO
0O-0000000D0000-0000000- 0000
0000000000000 D0DO0O0OOO0OO0OO0ODOOOoOoaO
000000000 DODOO0ODOOO0ODOOOoDOO O
0000000000000 D0O0O0D0O0O0O0DOoOOOoOoaO
0000000000000 D0DO0O0OOO0DOO0OODOoOOoOoaO
0000000000000 D0O0O0OO0O0OO0O0DOoOOOooaO
0000000000000 D0O0O000O0O0DO0OOOoDaO
0000000000000 DO0OO0OCOOOODOOOOoOoaO
0000000000000 D0O0O0OO0O0OO0O0DOoOOOoOoaO
0000000000000 D0DO0O0OOO0OO0OO0ODOOOoOoaO
0000000000000 D0DO0O0OO0OO0OO0O0DOoOOOoOoaO
0000000000000 D0O0O0OD0 00000000
0000000000000 DODOO0ODOOOD0 0000

ugboobooouobooboooboouobooboood
ooooooooao
goooooboand

O
g
O
g
u
O
g
u
O

OoooooogoQgogo
OoooooogogQgogo
OooooogQgogao
Oooooogogoao

OOoooooogod
OoOooOooOooood
Oooooood
Ooooooood
Oooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Oo0oooooogoogg
OO0 oooooogoogg
Oo0oooooogoogg
OO0 oooooogogodg
Ooo0oooooooogd
Oo0oooooooogdg

g
O
g
g
O
g
u
O
a

goano

10

20

30

40

50



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

R e I e e I By |
o oooooOhoo oOho o oOho o O o o0 oOoo oOoooOoo oo oD OO oooOoooOooDoOooooooOooonond

(50) JP 2004-529603 A 2004.9.30

oooog ocooooooobbooo0 booooOooooobbOooooo
gooboooooboobooboobooboooboobobobbooboobooodan
oooooooooooooooooboooobono
gbooobooboboobogobogoboooboboo
gbooobooboobobooboobooobooboagadnb
ooooooboooobooooooooooao

O

Oo0oooooooooooogogooooaog
Oo0DoDooo4ogoooDoogog4gooooaog
Oo0oooooooooooooooooao
Ooooocoooooooogogooooao
Ooooooo0ooooooogooooao
Oooooooooooooogooooao
Oo0oooooo0oooooooggooooaog
Oo0oDooo40ooooDooogoggooooaog
Oo0ooooooooooooogooooao
Ooooocooooooooogogooooao
Oooooooooooooogooooao
Ooooooo0ooooooogooooao
Oo0ooDoooo0ooooooggooooaog

Ooo0ooooooo o0 oo oooo0 oo ooooQgogoo
OOo0oDooo4doooDoogoggooooaog

Ooo0oooooooo0 oo ooo4o0ooDoooogogoo
Oo0ooooooooooDoooooooDoooogoggogoao
Oo0ooooooooooooo4ggoooooogogogao
OO0 ooooogogoooDooodUooooooggogaog
OoooooooooooooooooooooQgogoao
Ooo0ooooooo o0 oo oooo0o oo ooooQgogoo
Ooo0ooooooo0 oo ooo4o0ooooooQgoao
Oo0ooooooooooooo4ogoooooogogoao
Oo0oooDooog4oooooo4ggoooooogoggogaog
OO0 oooogggooDoooddoooooogogogaog
Ooo0ooooooo o0 ooooooooooooQgogogoao
Oo0ooooooooooooooooooao
Oooooooooooooo4gooooao
Oo0oooooooooooogooooao
Oo0oooooooooDooog4gooooao
Ooo0ooooooooooooogogoooaoao
Oooooocoooooooogogooooao
Oooooooooooooogogooooaoo
Oo0ooooooooooooo4gooooao

OooooooooQodg
oo ooooooQgodg
OO0 oooooogdg
O oo oooogdg
OO0 ooooogdg
Ooooooood
oo ooooooQgodg
OO0 oooooogodg
Oooooooogdg
OO0 ooooogdg
OO0 ooooogdg
Oooooooodg
oo ooooooQgodg
oo oooooogdg
OO0 oooooogdg
OO0 ooooogdg
Oooooooood
Ooooooooodg
OO0 ooooooQgodg
oo oooooogodg
OO0 oooooogdg
OO0 ooooogdg
Oooooooood
Oooooooodg
oo ooooooQgodg
OO0 oooooogodg
OO0 oooooogdg
OO0 ooooogdg
Oooooooood
Oooooooodg
oo ooooooQgdg
OO0 oooooogdg
O oo ooooogdg
O oD oooooogdg

Oooo0oooQgdg
OoooooQgdg
OooooogoQgdg
Oooooogogdg
OO0 oooogoogdg
Oooo0oooOodg
OooooooQgdg
OoooooQgdg
OooooogoQgdg
Oooooogogdg
OO0 oooogoogdg
OooooooOodg
OoooooQgdg
OoooooQgdg
OooooogogoQgdg
Oooooogogdg
OooOoo0ooooOodg
Oooo0oooOodg
OooooooQgdg
OooooogooQgdg
Oooooogogogdg
Oooooogogdg
I [ |
OoOoo0oo0oo0ooaoo
OoOoo0ooooaoo
OOoooooao
OOoo0ooooao
O0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooaoo
OOoooooao
OOoo0ooooaog
O 0Oo0ooooao

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

10

20

30

40

50



e R e [ [ A [

Oo0ooooooQgoooao

OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao

I s e e e e e s s e I

OO0 oo oooogooooo

O 0Ooo0ooo
O 0Ooogoo
O Ooogoo

Ooooooooooogooogoog
OooooooooooooOoood

OOo0oooooooooDooooogooooao
OOo0oooooooooDoooogogogooooao

OO0O0Oo0oo0oooao

OOoo0ooooao

OO0Ooo0ooooao

O 0Oo0ooooao

O O0Oo0OooOoooao

O 0Oo0ooio;oao

O 0Ooo0ooio;moao

O Oooo

O O o0goo
O Ooo0ooOoo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo

oooooooooooan

OoooDooogog4Qgooooaog
OO0 o0oDooogog4Qgooooao
OOo0oo0oooooooooaoo
Ooooooooooooaoo
OO0 oo oooogogooooo

ogoad

oad
gooad
gooad

O OooOgooo
O Ooogoo

OO0 oo ooooQgooooo

g
u

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

OO0 oo oooogoggogooooao

O

oo oooogoooogooogogo

O

(51) JP 2004-529603 A 2004.9.30

ooooooooao

ooooooooboboOoooooooobooon
oooooooboboOoooOooooobbooo
ooooooooooooooooobooon
ooooooobooOoooooooobobooobon

O Oood
O oOood

ooooooboooooooooooobobooboooogoao
ooooooooooooogoooooooboboooooano
gogoooooocooooooooooooooooao

OO0 oooooogogooooao

O

ugoad

OoOoo0oo0oooao
OoOoooooaoo
OOoooooao

a
u
O
a
O

a
u

ooooooooao
oooooooao

ooooo ooooao
oooao
oooao

ooano
uoano
ood
g

uoano
oodd
goano

g
a
O

goaoaao
gooao
gooao

oooooao

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

OooooooogoQgg
Oooooooogogog
Oooooooogogog
OOoooooogogg
OOooooooogooOodg
OooooooogooQgdg
OooooooogoQgog
Oooooooogogog
Oooooooogogog
OOoooooogogg
OoOooooooogooOodg
OooooooogooQgodg
OooooooogoQgg
Oooooooogogoog
Oooooooogogg
OOoooooogogg

gbobooboobooboogoboo
obooobooboobooboooband
oooooooooooooooao
oooobooboboooboboboo
ubbooboobooboooboood
ooooooooboboooooogao
oboooboobooboooboboboag
oooooooooobooooo oo

OO0 oooooogoggooao
OO0 ooooooogogoao
Ooooooooogooao
OoooooooogoQgooao

OooDooooo0oooooogoggooao
Ooooooooogogooao

oono
uond
ogagad
oono
ooaod

oo

OoooDooo4o0ooooooggooao
OoDooDooo4gogooooooggogoao
Oooooooooooooogooao

Oo0oo0ogao
O
O

gbooobooboobooboobooboobooobobo

gooobooboobooboobobooo
ugboobdooboboobooboaoobood
g oocoooooooobo oo oooao
gboooooobooobono ooobooao

oooooooooboooooooooao
goboobooboobooboobobooo
gbooobooboobooboobooooad

OOoooooao
OO0Ooo0ooooao
OO0Oo0ooooao
O O0Oo0OooOoooao
OOoo0ooooaoo
OOoo0ooooaoo
OOoooooao

O
O
O
OJ
O
O
O

ugboobdooboboobooboaoobood
ooooooooooooooooooao
gbooobooboobooboobooooao

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

10

20

30

40

50



Ooooooooooooooogogoooao

oo ooooooooooooog

Oo0oooooogoooao

(52) JP 2004-529603 A 2004.9.30

oooooooooboooooooob0 ooooooobooooboooooooooDoboao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
uboobooboobooboobooooobaoadod

ooooao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooobooboobaoaodanb

ooooao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
oo ocooooooooboobooobooooooo"oboboobooooooo oooao
gooooboooob bboooboboo” DOobOoobOOobobOobooboobooonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
googobooaoan

ooooao
goooboooobogoboboogobooboboooboobooboobooDbonb
uoooobooboobooboobooobooboooboobobobooboobobdga d
godooooooooooooogono oogoooooooooooooooao
googao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooooboooooooooooogo0 ODoboocoOooooooooboDoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
gooobooooboobobogoboob oDo0obo0o Oob boobob boooo
ucooobooodo obooooboobooobooobooboo ob oboobo booao
oooooob ooooob oooobooo0o ODoObooOO0O ODOooOooooooooao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooooo ooobooooo4o OO0 ObbobooOooooooooboob ooao
oo obooooooobooboboobobob0 ocobooobooo oboboobooobao

10

20

30

40

50



Ooo0ooooooo oD oo oooo0o oo oDoDoooo00 oo oDoDooooooooogodg
Ooo0oooooooooooooDoDoooDoooo0o o0 oo ooDooooooooogodg
OoOo0oooooooooooooo oo oDoDooUoooDoooDoDoDoooooDooooogdg

OooooooooQgooao
OO0 ooooooQgooao
OO0 oooooogoQgooao

O
O

Ny ) e ) ) ) R ey R [y o
R ) ) ) R ) e e e e [y o

O 0o oo

O Ooogo

O Ooogoo
O
O
O
O
O
O
O

O0Ooo0oo0ooao
OOoo0oooo
OOoo0oooo
O0Oo0oooao
O 0OoO0Oo0ooaog
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao

OooooooogQgdg
OoooooogoQg™g
OoooooogoQgdg
Ooooooggdg

ooaod

Ooooooooooooooooooog
Ooooooooooooooogoooog
Ooooooooooooooogoooog
Oo0ooDooooooooooggoooog
OO0 o0ooDoooooooDoDoogogUgogoooog
Ooooooooooooooogogooooo

Ooooooooogogog
OooooooogoQgog
OooooooogoQgg
OOooooooogogg

OoOoooooooo0 oo oooo oo oo ooo o oo oDoDooooo0oDoooogogooao
O 0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

ooogao
oono
uoano
odd
ooano

oooao
gooad
ooogao
oooa

O o0ood
O Oooo
O Oooo

gooooboobao

gobooobooboad

ooooooooao
gooobooboao
goobooobooooboado
oooooooooao
goooobooooaoadao

O O0Oo0ooooao
O O0O0o0ooOoooao
O0Ooo0ooooao

O
O

|

OoOoo0oo0odgano

OoooooDoooDoooDoogooooogao
OoooOoooooooooboooooOoobnOoan

Oooo0ooogoo
OoooO0ooboaoOoO

O0Ooo0oo0oo0oao

(53) JP 2004-529603 A 2004.9.30

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

ooooooooooooooooobooboand
obobooboobobooboobooboobobnn
ubooboobooooboobooboobdd
oooooooobooooooooooboboooboo
obooobooboboboobooboobobnn
oooooooooboooooooooooao
uoboooboobooooobooboobooobad
ooooooooooooooooobooboand
obobooboobobooboobooboobobnn
ubooboobooooboobooboobdd
oooooooobooooooooooboboooboo
obooobooboboboobooboobobnn
oooooooooooooooooboooobono
gbooobooboboobogobogoboooboboo
uoboooboobooooobooboobooobad
oooooooooOoocooooooooooao
obobooboobobooboobooboobobnn
ubooboobooooboobooboobdd
oooooooobooooooooooboboooboo
obooobooboboboobooboobobnn
oooooooooooooooooboooobono
gbooobooboboobogobogoboooboboo
uoboooboobooooobooboobooobad
ooooooooooooooooobooboand
obobooboobobooboobooboobobnn
ugboooboobod
obooobooboboboobooboobobnn
oooooooooooooooooboooobono
gbooobooboboobogobogoboooboboo
uoboooboobooooobooboobooobad
ooooob ooooooooooogoooao
oooobooboboob booboooboao
ubooboobooooboobooboobdd
oooooooobooooooooooboboooboo
a
gbooobooboboobogobogoboooboboo
uoboooboobooooobooboobooobad
ooooooobooooooooono oooao
oboo0 ooobooboooboobooobogo oobao
ubooboobooooboobooboobdd
oooooooobooooooooooboboooboo
obooobooboboboobooboobobnn

10

20

30

40

50



Ooo0oo0oood
Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
Oooo0oood
Oo0o0ooood

O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O OoO0ooogoao
O0Ooo0ooo0oao
OOoo0oooao
OOoo0oooao

O
O

OOo0ooooooooooooooooooao
OOo0oooooooooooooogooooao
OO0 ooODoooo0ooDooogogogoooo
OO0 ooDooo4o0ooDooogogoooo
OO0 0o oODooogQggooDoooggogoooao

Ooooooooooooooogogoooao

googooad
O 0oo00a0

OOoo0oooao
O Ooo0oooao
O OoO0ooogoao
O0Ooo0ooo0oao
OOoo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O Ooo0oooao
OOoo0oooaoo

(54)

O Ooogoog
Y [ Y
O 0Oo0oo0oo
O 0Ooo0gooo
O o0Ooooo
I [
O Ooogoog
[ Y
O 0Ooo0oo0oo
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOgooo
O 0Ooogoog
O O0Oogogaog
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooogooo

JP 2004-529603 A 2004.9.30

od

gooobooboobobooboobooooboaodnb

oooooo0 ocooooooooao
gooboo0 obooobooob ooboao
gbooboobobooboooboooboogab
oooooooboboOooooooooobDboooad
oboooboobobooboobobooobao

uboodogb oboobodg obobdo oodg oobao

oo oo Obobooo0oO0 ODOoOOoooooooboDbDOCOCOO0OOooooooboDboao
goobooboooboboboobobi0odg gobogooaogoogoad
U 0oobooooddofg oo obobooooo ooo booao

oo
ggdag

O
g
g
O
g
u

od

O Ooo0oooao
O Oo0ooogoao

O Ooogoo
O O0Oogogog

gooooooboaoaban

g
gooooooocooooooao
gboogo oooobo oobo o
uoboooboobod oboooboad
U0 oooo obooooo oo
b0 0 oooobo ooobao
ugbooboobooooobaoad

OooooooooooooogoQgdg O

O O

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

Oo0ooooooo0ooDooooooooooogodg
OO0 ooooooooooDoooooooooog
OO0 oDooooooooDoooogogogooooog
OO0 0Do0ooDooogooDoooogogogooooog
OOo0oooOoooooooooooooooono

gooooog g

O OO d

O
O

O

OO0 oo oooogogooooo
OO0 oo oooogooooo
OO0 oo ooooggooooao
OO0 0o oDooogog4gogogoooao
OOo0oooooooogoooooao
OO0 oo ooooQogoooooo
OO0 oo ooooQgooooo
Ooooooo4o0ooooooggg

oooooao
ooooooao

ugoboooagboado
ooooooao
goooooaoaano

O
O

O
O

OOooooooogogg

O 0Ooooo

oooooboob Doboob Doboobooooboobooao
uoooboooboooboobooooobaodd

goboobooobooboboogogboobobooboonb
gobobooobooboooboooboobooboadnb
oooooooobooooooooobobDbood
gobooobooobooboooooboobooooboodab
oooooooobooooooooooboboDboooo
goboboboooboooboooboogoboobobobonb
goboooboooboobooooobooboobooboagadab
ooooooobobOoOoooooooobobDboooo
oo oooboobobbdg obo oobooobao
g ooodog oboobodg oboboofb ocobda d
oooooooobb oooboo oooobooo O
gobooobooobooboooooboobooooboodab
oooooooobooooooooooboboDboooo
goooobooobooobooboog ooooboogb O
oo ooboo boobd oooo obo o
gobobooobooboooboooboobooboadnb
ood 0O ooobobo oo ooooobooboo oo
gobooobooobooboooooboobooooboodab

10

20

30

40

50



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

O oo oooDooogoo oo oooooogogoogao

gooooooooao
oooooao
oooooao
oooooao

Oooooooogod
Ooooooogd
OOoooooogd
Oo0oooooogd
Ooooooood
Oooooooogod

Oooooooogoogoo
Oooooooogogogoao
Oooooooogogoao
OO0 ooooogogogao
Ooooooooogoogoao
Oooooooogoogoo

ooooao
googao
goodgano

Ooooooooogoogoao

O 0Ooo0oooao
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0O oOooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo.o
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

Oooooooooooooooooooooogoooao
O 0Ooo0oooo

oooooao
gooooobood
ooooooao
gooad
goaoad
oad
g
u

OoooOoooOhoooDoo0 obOoo oo oooooogogoodg

O Ooo0ooo
O Ooooo

O
O
O
O
O
O

Ooooooooodg
O
O
O
O
OJ
O

O
O
O
O
OJ
O

Ooooooooogogoooao
O O
O O
O O
O O
OJ O
O O

a
O
g

a
u

I ) I [y
O OooOooo
O Ooogoo
O Oogoo
O O oOoogao
O Ooooo
O Ooooo
O OooOooo
O Ooogoo
O OoOgoo
O O0Ooo0ooOoo
O OoooOoo
O Ooooo
O Ooooo
O Ooogoo
O OoOgoo
O Ooo0ooOoo
O OoooOoo
O Ooooo
O Ooogooo
O Ooogoo
OO oOgoo
O O0Oo0ooOoo
O 0OoooOoo

O

O
O
O
O
OJ
O
O

O
O
O
O
OJ
O
O

O
O
O
O
OJ
O
O

I [ [
O O oOgog
I O Y
I [ Iy
O 0Ooogoo
I [ I
O 0o oo
I ) [ |
O 0o oOoo
I [ Iy |

(55)

Oood
oad

Oooooooogod
Ooooooogd
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
Oooooooogogoao
OO0 ooooogogogao
Ooo0oooooooogooOoao

gooooao
gooobaoao
ugobooogboado

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
O
O

JP 2004-529603 A 2004.9.30

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

oo ooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 oo ooooogdg
Ooooooooodg
oo ooooooogodg
oo ooooooogodg
OO0 ooooooogodg
OO0 ooooooogdg
OO0 o oooooogdg

I [ [
I [
O 0o oOoo
O 0o oOoo
O 0o oo
I [ [ |

O 0o oo

O

O
O

gagaod
g o
ooao
ooof
uond

ooooooooooOoooooooooobooooooooao
gboobooogoboobooobooobooboooobobDbodnb
ugboobooooboobooboboobooboodnd

O
O
O

O
O
OJ

10

20

30

40

50



(56) JP 2004-529603 A 2004.9.30

ooagogao

gobooobooboobooboad

ooooob0 ooooooooobOooO0oU0 ODooooooooooboOOoOOobooo oo
goooboon oobob bbb DoboooDoboobobobobooboboo
uobooobooboooooboboboo oboobooobooobooooobooboobod
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
goooboooboobooobob0 booboooboobooboobobooboboDoo
unboooboobooooobooboboboobooouoboob ooboooobaoado
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooooooooooooboboooooooooboobooon

gooogobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
uoboodg oboooboboob ocoboobooboobobofb ooboooobaoadoa
oooooooooboooobooo4oo0o0 ooooooobOoboboooooooooDoao
ooooobooboooboboobooboob booooboobooooboob ooobao
U0 ODboooooooobooboboOooooooooobooboDoon

gooogobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugbooobouobd obooboobooboobobooboobobooboobooboao
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
uooogo ooboob ooobodo ooboobooobooobooboobobooboboao
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
ucooobooboooooboooobooboocoooboobooboobooobo oo
ocoooooooobooooo0 booooooooooboDboOOOOO0O ODOOOOoooooao
gooobooboobooobob booboooOob ODOoODOOoDbOoOobDOoboobao
unbobooboobooooobdooboboo boobooboooobooboboda
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooboobooooo0od400 ooooooooooOoOoooooboobbDboOood
goooobooobobogobob bbooboboOoOOo ODbobooobooboboobao
ucoooobooooooobooooboob ooboooboo obooobooboog o
oo oooo ObooooooooooOoDbODOOOO0OOoOoooboboboDbOOobooooooao
gooobooobooboooboobobooboboobooboobobobooboobobn

ubobobooboooboooouobdobobbeoooboboooboboboboobooobo oo
oooooooooboooboooooooao

O

g
ooooao oad

googao goboobooboboboobooboboofgb ogoooobad
g gobooobooboogboobodoobooboobooboobooan
oooogao ooooooob oooooboboo0 Oboooooooooao
googao g oooobooboboobooboob boooobooao
uboobooouobdoo boobooouobooboooooboo 0o boohob
goooooooboo 0 o000 oooooooooboooobooooo 0o boobooOao

oooooboo oooobobooooboobobo oobo oboobooboobao

ogooad

OOoo0ooooao
O O0Oo0ooooao
O O0Oo0ooooao
O O0OoQgogaog

O
a
O
O
a
O
a
u
O

Oo0oooooooOodg



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

Oo0ooooooooooooogodg

O Ooo0ooooao

ooogagd
gooad
O

gooo
gooad

Ooo0oo0ogao

(57) JP 2004-529603 A 2004.9.30

goooooobooooooooooooboooboooooooooao
oooooooboooooogooooooboboboogooo

gboboobooboogoboooboooooboobooobooobobobonb
ugboooooo ooboo obooboo oboobo ocobooao

oooooooboooobooooooooobooboooooooooobooooboooOoao

goooboobooboooboobooan

U boocoooooooooboobooo O

gooobooboobooboobobooo
ugoooboooobooboooboobooooboobdo obooboobo boao
ooooooobobooooooooo o
gboooboooboogo oboboobooboobooboobooboobooan
goooao
gbooboooobooboobooboobo booobooooobad
gooooooooocooooooooboooboooooooooao
g obobooobob0o oo oobooobooboobobooboobao
ugbooboboooobdodo boobooooboob ocobooao
oooooooooooouoooobob oooobobDoboooo
ugb booooboobooobooobooboooooboooboao

O
g
U
O
g
u
O
g
O
g

Ooooooooogogoogoo

OoooooogogQgooao
Oooooooggogooao
OO0 oDoooggogogoao

OO0 ooooogod
Ooooooood
OoOoo0oo0oooao
OOoo0ooooao
O Ooo0ooooao

ooooooooobooooooooobobooboobo ODoooooOooOogoao

gooogao

oooooobo oooooobooboob bbobooo bboboooooooo o
oooooooobO oooobOooo0oo0o0o400 ocoooooobooOoooooao

g
u
O
g
O
g
a
O

Oooo0oooQgdg
OoooooQgdg

g
u
O
g
O
g
g
O
g
u
O

oogdad

gboboooboooogogboooboobogobooboooboogoboan

Oo0oO0oood
O0Ooo0oooao

gboobooogoboobooobooobooboooobobDbodnb
ugbooboooouobd oboo oboooboboobooboobooao
U ooooooooooboboooooooooDboobooogoao
ugboobO oobobo obooboobooboooboobobooan
ooooooooocooouoooooooobocooooooooao
gboooboob0 ooboboobobobouobooboboobobao
ugboobodo oboob 0oobo ocoboooboobooobooobao
ooooooobooogododogonoooboooboooooooooDoao

ubooboobooboobdooboboobooboooboobooboboad

goooooobooooooooooooboooboooooooooao

ugboooboooboobooobooboobooboobooboboboboobooban

OoOoo0oooogod

ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
gooooboogoboooboobogoboboobooboobobobbobooboboboo
goboooboooboobooboobooboboobooboboboobooboobooboag
oooooooobobooooooooooboboooooooooobobDbOOobon
goboooboogobooboboobobobooboobobobobooboboboao
U obooboobooooboobooboobooboooobooboaoadnn
cooooooooboooooooooobbooooooooooobooo o
ugooooo ooboob ooboo obooboob ODoboo oooobaoao

gooogao
gooaao

oooooooooooououooooooobooooooooooboobobooooao

gboooboooboogoboobob boboouobooboboogobao
gbooboooooboobooboobooboo oboooooba

ooooooooobooOoooooooobobboooooooooobooobo .

googao

gbobooogogoooboooogoboobo0o obooobooobooobao

gooado
ooogoagd
gooaao

gbooboobouoboobooobobouoboobooouobooboboadnb
goooooobooooooooooooboooboooooooooao
gboobooobooobooboooboooboobooooobobooboaodnb

10

20

30

40

50



e R e [ [ A [

Oo0ooooooooooooogodg

Ooooooo0ooooooo0 oo oooooDooDoDoooo0ooooao

(58) JP 2004-529603 A 2004.9.30

goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooobgoboobobo0 oboboobooboobooboboonb
ugooob oboobodo oo obooboboo obooboobooobooobaoadao
goooooooboooooooooooboooooooooooobobooooOogoao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
uoand

ogooao

googo ooboooobooboboobobobooboobooboooboobodnb
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooboooooooooooboooooooooooobobooooOogoao
ugobooog oobooboobooboboobooboboobooboooboooboooboaodnb
oooooooooo oooboooboooooooooooOoobobooooooooao
gobooboboobogobooboobogobooboboobobobobooboboboao
gbooboobobooboooboooboobooooobaadn

ogooao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
uobouobd oo bbooobooboobooboboobooboboobooboobaoda

gooooooobooobooooooooobooboooooooooboooboooOogoao

gooobooooobaooan

oooao

gboooboobobooboobooboognb
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugoboobooooboobooboobooboo obooooob booooaob o
oo oo oboboobo oooboboo0 OoOOOOOOO0OOooooOoboDbDOOo ObDbODoOo
oooobdo ooboooboo oboob ODoboo oooboob booboo o
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooboobooboooboobooboobouoboobobooboobooaa
goooooooooooooooooobooboooooooooD oooboDbODoOao
goboooboobooboooboooboooboobooboooboboboobooboobooboao
ooooooooooooooooooooooooooooooDbDobooooOoOoao
gobooboboobogobooboobogobooboboobobobobooboboboao
gboboobooboobooobooobooobooboooboooboboboobooboobonoboag
gooooooobooocoooooooooooooooooooobobooooOoOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ugboobooouoboobob boobobooboobooobooboobooganb
goooooooooooooooooobobooboooooooooooob bDOOo
goboooboobooboooboooboooboobooboooboboboobooboobooboao

10

20

30

40

50



(59) JP 2004-529603 A 2004.9.30

O 0o oo
O Ooogo

goooboobooboobooboboao

oooooooooooan
0goooooooao

OooooooooooIomooogogogoao
Oooooooooooiooogogoao
OO0 o0ooooogog4gogooIooogdgogogao
Ooooooooooooooogogoo

Oooooooooogooi;mo
oo oooooogogooioo
oo oooooogoggooi;oo
OO0 oooooogoggogooi;oo
OO0 oooDoooggogl|oi;oo
Ooooooooogoi|io;i;o
Ooooooooogogoioi;oo
oo oooooogoggoiioi;oo
Oooooooogoggogoodg
OO0 ooooooggogdg
OO0 oooDoooggogog
Ooooooooogljo o
Ooooooooogogljoog
Oooooooogogljgog
Oo0oooooogogljgg
OO0 ooooooggogdg
Ooo0oooooooOoogoo
OoooooooOgoogooQg
Ooo0oooooogogQgoogoQg
Oo0oooooogoQgogoQg
OO0 oooooogoggogdg
OO0 ooooooggogdg
OoooooooOoogoaQg
OoooooooOgoogoaoQg
Ooo0oooooogoogoogooQg
OooooooogoQgogog
Oooooooogogogdg
OO0 ooooooggogog
Ooo0oooooooogoogoao
OooooooooQgoogoaoQg
Ooo0oooooogogQgogooQg
OooooooogoQgogog
Oo0oooooogoggogdg
OO0 oooDoooggogog

oooooooooooooooooobooooooooooobooobooooao

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

googogooag

e e [y R e [y [ A [
e e ey e e sy ) R [

OoOo0ooooooQo0ooooooo0D oo oDoDooomoooooogoQgg

O Ooo0oooo
O O0Oo0oooao
O 0Ooo0oo0ooao

gooad
oooao
gooao
gooad

OO oo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
Y o R |
Y o R |
O o o
I i Ry |
O Oooo
O Oooo
O 0o oo
O O oo

OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaog
OOoooooaog

Oooooooogooogooi™
Oooo0oOoood

Oo0ooooooooooQg|™g
Oooooooooooog|™g
Oooooooooooogl|g
OooDoooogooooogog|™g
Ooooocooooooog|™
Oooooooooooog|™g
Oooooooooooog|g
Oooooooooooogl|g
OoDoDooo4ogooooogl|™g
OO0 oDooo4Qgooooogl|g
Oo0ooocoooooood
Oo0oooooooooodg
Oo0oooooooooodg
OoDooooogooooodg
Oo0DoDooo4gogooooodg
OOo0oOoooooOoooood
OooooooQgdg

OooooogQgdg
Oooooogogdg

OooooooooooooooogogInomooooogoogooao
Oo0oooogoQgdg

Oooooooooooooooopooooooogogoano
OoOooooooooDoooOoooDomooogoooogoo

o
oo

Oooooooodg
Ooooooood
Ooooooogodg
Ooooooogod
Oo0Doooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooogod
OOoooooogod
OoOooOooOooood
Ooooooood
Ooooooood
Oooooooogodg

O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao
OOoo0oooao
OoOoo0oooao
OoOoo0oooao
O0Oo0oooo

oad

oooooobooobogogogoooao

goooooooboooooogpoooboobooboooooooooobooao
ooooooooboooooooooooobobooboboooooooono
ooooooooooocoouooooooboooobocooooooooao

gboobooboobogobao
gooobooboooodgan
U oo booooooooao
gboobooobooobobooboao
gboobooooboaooobod
oooooooboooooogao
gbooboooooboooag

10

20

30

40

50



I e e e e I
e e e e e e I By
e s e [ e [ e e I
OO0 o0ooODooo4o0 oo oDoDooo oo UoOooDoDooogooooao

O — — —

Ooooooooo o ooooogogogoao
Oooooooo o0 ooooogogoo
Oooooooooooooogogoao
Oooooooooooooogogoao
OO0 oDoooogog4gogooDooogogogoao
Ooooooooooooooogogogoao

O 0Oooo

OoOooooooooDoooDo0oooDoooboooogogoogog
OoooooooooooooooooobohooooooOoooand

O0Ooo0oo0ooao

O O

Oooooooogoogoo
OoooooogooQgogo-g
Ooooooogoggogoog
Oooooooggogog
OO0 oooooggogodg
Oooooooooogod
OoooooooogoogooQg
OoooooogooQgogoog
OoooooogogogogoQg
Ooooooogoggogg
OO0 oooooggogog
Ooooooooogoogoodg
OoooooooQgogoQg
Ooooooogogogoog
OoooooogogogogoQg
Oooooooggogog
OO0 oooooggogg

O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Ooogoao

O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
I [y |
[ Iy |

gooag

(60) JP 2004-529603 A 2004.9.30

oooooobooooooooooobobooooOooooobDboooo
oooooooobobDobooooogao

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

obooboobooboooboooboaoobooboad

oooooooobooOooooogao

oooobooboboooboboboo
uboogbooboooooboogab

O
goooooooOobooooooooobobooogooao
ooooooboooogao ooooooaon
oooooooooooooooooao oooooao
ooooooobooooogoo

O 0Oooo
O
O
O
O
O
O

O

ooooooooooooooooobobooooooooobobobooond
g ooboobooboooboobooboogobooboooboooboobodnb
ubooobooboboobdooboboobooboobooboobooad
oooooobooooooooooobobooooOooooobDboooo
oooobooboboobooboobooboobooboobooobooag
oooooooao

(BLAST A 27 XEF )

o
X

(BEEH L), RE@&S2)) 0f/ME

Ooooooooooooao
Oo0ooooooOoooooao
Oo0oooooogoogogoooao
OO0 ooooogogooooao
OO0 Oooooogogogoooao
OOo0ooooocoooOooooao
Ooooooooooooao

OO0 oooooogogoo
O oo ooooogogoo
OO0 oooooogogoao
OO0 oD ooDooogogogao
Ooooooooogogoo
oo ooooooogogoo
OO0 oooooogogogoo
OO0 oooooogogoo
OO0 o0 ooooogogogoo
OO0 o0ooDooogogogao
oo oooooogogoo
oo oooooogogoo
OO0 oooooogogogoo
OO0 o ooooogogoo
OO0 ooooooogogogo
Ooooooooogogooo
oo ooooooogogogoo
oo oooooogogogoo
OO0 oooooogogogoo
OO0 o ooooogogoo
OO0 ooooDooogogogo
Oooooooooogoogooo
oo ooooooogogoo
oo oooooogogoo
OO0 o0 ooooogogogoo
OO0 oooooogogoo
OO0 o0ooDooogogogo

gooobooboobooboobobooo
gobooobooobdgooaogooaobaoagdan

ooooooooooooooooooao

gbooobooboobooboobooooao

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

10

20

30

40

50



Ooo0oooogogQgoo
OoooooogQgoo
OOooooogd

O
g
O
g
u
O
g
u
O

oon

Oo0ooooooooooooogodg
Oo0ooooooooooooogodg
Oo0ooooooogogoo Tooogdg
OO0 ooooogod OO0oo0oooogod

ooag
gooagd
gooad
ooogao
oooag
good

Ooooooooo0 oo oooo o0 oo oDoooo oo ooooogogogoao

(61) JP 2004-529603 A 2004.9.30

oooooooobooboooooooooobobobooooooooooboDboood
goboooooboboobooboooboobooobooboobooobooboooban
oooooooooboooooooooooobooooooooooooboDboOOobond
goobooobooobobobgoboobobogoboobobooboooboobono
uoboooboooboboboobooboobooobooboobooobooboobdad
O boboocooooooooobooooouoooooboboobobooogoao
gooboooboooboboboobooboboogobooboboobooboobonn

uoobodob boobobouoboobobouobobobooobooboobooboaa
oooo ocooooooobboob0 ObobooOooo4oo0ob0 oooo ooo
gooooooboaban

0

0000000000000 D0OOO0ODOOn

0000000000000 O0O0O0O0D0DO0DO0O0O0OO0O0DO0O0DODOODOOO0OoOaOn
0000000000000 00O00O0O00O0O00O00O0O00O00O0O0O0O0an
0000000000000 00O00DD0O0D0OO0O0OOO0OODODO0’ 000000
0000000000000 0O0O00O0O0O0O0O0O0O0O0O0DO0DO0O0DO0OoOoOaOn
0000000000000 00O00D0O00O0O0000O000O00000O00
0000000000000 O00O0O0OO0D0 00000000000 O00000
0000000000000 00O0O0O000 0000000000 O0000
0000000000000 D00O0O0DO0O0DOoOOODOOO0OoOaOn

0

0000000000000 00O00O0O00O0O00O00O0O00O00O0O0O0O0an
0000000000000 0DO0O00DD0O0DOO0O0OOO0OoOODODOODOoOoooOaOn
0O

0

0000000000000 0O0D00DO0D0OO0O0OO0O0O0OODODOODOOoOoOaOn
000000000 000000000000 000000000 0000
0000000000000 0D0OO00DO0OD0OO0ODO0ONO0ONO0DOOD 0000
ooooo” 0000, 0,00,0B000000000000O000O

oo oboooooooooobbobOo0oo0o0 ooooooooo oooao
goooobooobobogobo0 booboobobooboobob bo
uboboobouoboboogobooboob bboobooboobobo boooba

coooooooobooooooooooooboooo0 ODOooooooooooboDbOoo
oooooooooboooobood00 boooooooobDoboOO0OO0o0 Dooboooooao

OoooooQgogoao
OooooogogQgogoaoQg
Oooooogoggogaog
T OO0 OQOooooo

oo

Oo0ooooooooooooogodg
Oo0ooooooooooooogodg

O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao

oooooooooboooooooooooboboooon0 oooooooao
gooobooobooobogoboobooboobooboobooboboboo
uoboooboobooboo0 ooboobooboooobo ooboboobooao
U ooboooooooooobo bobobooooooooooobo ooao
gooobooobooboboobobobo oboobooboobooog oo

ooooboob boboobopwOOobO0OO0obOOoOOOoDbOoOO0ODbDOoDbDO
ooooooooobooooooooooboboooooo0 ocooooooao
gooooodg oboboob bobo4ob Dobooboooboboono
uooboog oboooob booboboo obobooooboobooobooobao
ooooooooboOooooooooobbooooooooobobDoobond
gooobooobooboob 0o oboooboboobo0o ooboo ooao
uboobooboboobdoobobooboobooboobobppd
ooooooooboooooooooobboooooooooobobooobod

g
O
g
u
O
gooad

10

20

30

40

50



oooooao

(62)

JP 2004-529603 A 2004.9.30

gobooobooobooobooobooboobooboboooboobooboobooboban
ocooooooooboooooooooooboboo0o0 ODOoOoOoO0oOo0 oooooooao
g oooobobo boooboboooboobob bboobooboo4obooobDoboOo o

Oooooooooooooodg
Oooooooooooooodg
Ooooooooooooood
Oo0oDooooogogogooooodg
OO0 o0DoDooogogoooood
OOoooooooooooood

O Ooooo

O Ooooo

O 0Oooo
O 0Oooo
O 0Oooo

goooobooobobooboobogoboooboodao
goooboobooooboooboooboooaadao
ooooooooboOooooooooobbooooooooobobDoobond
goooboobobooboboogoboobooboogo oboobooao
oo ooobobooooboobo oboboooobooboboobaado
ooooob oooooobooood0od0 ocooooooobo oooao
ooo oooob bboooboob boooboooboooboo booobaoadao
ooooooooooo0 OboooO0 Oboooooooobo ooooao

O

Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogogoao
O OOoo0oo0oooaoo
O

O
O

O O
O O
O O

Ooo0oooooooooooooo0oooooogoao
Oo0ooooooo0oooooooo0oooooogoggoo
O
O

Ooo0oooooooooooo4ooooooogoggoao

Ooooooggdg
OO0 ooooogogdg
OooooooogoQodg
Oooooooooogoao
Ooooooooogogogoao
Oooooooogoogogoao

O OoOooo

gooogbad

g
O
g
a

O

O
O
O
O

oo ooobooboboobooooobooboooboobooboodn
ooooooooboOooooooooobbooooooooobobDoobond
gooobooobooobooobooboboobobbog oboboobooobao
uboobooboooboobooboboobooo ocoboooboog oo
oooooob ooooooboobo ObboocoooooooooboDoao

gboooboobooboooobono booboobooobooobao
oooooooboooocooooooooobooobocouoooooooao
gboboobooboogoboooboooooboobooobooobobobonb
goboooooboobobooboobooooobooboobad

U oboooboobodaao
o0 ODooooogao
goooooobaban

O
O
O
O Ooobooooooooao
O
O

O 0Ooo0oo0ooao
O 0Ooo0oooao

u
O
a
O
g
a

ugbog oooobooobado
ooooooboooooogao
gbooboooboob booao
ooooooooboboooood
goooboooobogbao
gbooobooboooo ooao

gooooooboogobod0 boobobooobooboboooboo

O

O O0Oogogog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0gooo
O Ooogoo
O OooQgogog
O O0Oo0gogog
O 0Ooo0ooo
O 0Ooo0gooo
I [y
I Y [ Y
O Ooogogog

goooooobobooboag

O 0Oo0ooo
O 0Ooo0gooo
O 0Ooooo
O 0Ooogoo
I [ Y o
O O oo

O O0ooo

goooobooobogobao
gooobooboaoband
ooooooobooooano
goooboobobonn

gboobobouobdooboobouobooboobooobobooboad
oooooooboboboooop 0000y
oo oooboobob booobooboob boobooobaoao
oooouob0 ocooooooobOo oooboboooooooooao
gooooboooboobobooboboobooboob oboboo
gooobo booobooboobooboobo ocoobooboobad
ooooooooooooooooooooboo Obooobo ObobOOoOoO bObDOoOoo
oo ooooboooboboob ooboobobo0 ooobooooboooboboo
ugboooboobooooobooboboobooboobooboboouobooboobad
000000000000 0000000000000 00000000000000

""" Do ooooooO

10

20

30

40

50



(63) JP 2004-529603 A 2004.9.30

O

gbooaoobaoan
oooooooao
gooooboooan

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
oo ooobo oobobooobooobooob 0O OboboobOob0 booboobo booobao
ooooooooooooooooooooboobOO0o0 ODCoooooooooobooao
goooboobdxoobooooboobooooboobooboouoboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
oo

ugboodagbad

oooooooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oo oooo4o4o ocoooooooobOOOOO0OOoOoooboboboDboOOoboooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooob0 oo o oooooboo oooboboOOoOOoOO0 ODOOoOOOoooooooooao
oooog 0ob 0O boboob ODOobOoo0ob ODO0bO0O oDboboobooboboobao
oooob booobob booboboobo oboboobo ooboboboo oboooobaoao
U0 ODooooooooboooao

googobao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
oooooboooboooooboobooboob oobooobooooobooobooboo
oooooooobooooooogoao

gooogobao

oboogboogoogbogognoad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
DOoO0o0O0O0DO0oDOooDOoOoooooo”ooo00O00O0o0O0Ooo0Ooooo0®o0O0O000an
ugboooboobooooobdoobobotoptobboboobobooboobobd
odooxOooooOoooooooooooboooopOoOooOobobODbOODbOOOOOano
bdpoOoboobobooppwgotoboboobobppobOoobobooppoobobO
oodopOobOODODOOOO0OO0OOOOOODODDODOOOOOOOOODODDOOOOOOO
gooobooobo0 obooboobooboooboobooboobobooboboboao
000000000000 000O0D0O0000D0 00000000 00000000
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD_

googobooogobooboooboogoboobooboooboobooboooboboDbao

ugbooboobobooboobooouobooboooobooboobad
gooooooooooooouoooooooboooboooooooooao
ugobooooooob booboo0 ocooboooboooboobobooobao

10

20

30

40

50



(64) JP 2004-529603 A 2004.9.30

oooo ocoooooooooboboobo ObbOboOO ODOooOoDbOOoOOOO0OO0oO0o0 booo o
oo oooboobooboobo obooboboobobooboobooboobooobao
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
ucooooboooboooo oooob bbooobooboo oboobooboobooobaoadao
oodpO0O0O0OxDODOOOOOOOOOODODDODOOOOOO

googobao

gboogogoodan
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
goooboooboboogobgooboboppbOobboboobobboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
U0 Obooooo4o4oo0 oooooooboooooooooao

googobao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooob oooobooobOooO0o0 ODoooooo0oO0 coooooooobooao
oooobo ooobo oobobo4ob bbobo4obooobooboo4oboooboobod
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
googao

ugboodagbad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
oooooboooboooboooboboboob bobobooboooboooboooboooboobod
ooooooooooooppd0ooooobobobOOOOO0OO0OOopObOOobODDbODOOOOOOan
gooooboooboboogobgooogoboobobog Dboboobooobobo bbooobooo
oo oobooboboobooooboobooobooobooboobooobobDboao
oooooobobooooog

googobao

unbooobooboooooboooboboobo oboobooooboobobodda
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
goooobooobooobooobooooboob ocoboobooooobobo boooboao
oooooob0 oooooobobooooooooooobooboboooooooooDoao
gooobooobooboogobgooobobooboboogobooboboboboobobo
uoboooboobooboooobaoodan

oooooao

gooogoooogoad
uboobooboobooobdoobxboobooooboobooobobouobooboobod
coooooooooooooooooooboooooooobopwbDbOObOpOoOOn
gobooobooobooobooobooboobooboboooboobooboobooboban
00000000000 ” 0DO0OO0O0O0ODO0O0O00O0O0OO0O0OD0O0O0O0O0OO0O0D0O00O000
goooboooboobogoboobobooboboooboobobooboppbOobx
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooboooooooooooobooo00o0 ODCoooooooooobooao
oboxgboooboobooobooboboobobooobooboobobooboobobn
ubbxbooboboobooobooboboobooboooboooboooboadnb
oooooao

oo

10

20

30

40

50



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

) ey e ) e e [y I B
OoooOoooOhoo oo o oOoo oOoo O oooOooocoOoocoOoooOhoooOoooOoobooooOooOgoan

OooooooogoQgg

(65)

oooooooobbooooooooobobobooooooooobobDbOOobd
goooooobobobooboobobooobooboobooobono booao
ooooooooobobooood0 OCOooo4o oooo4o boooo oooo
goooobooobooxgboobooogoboobob bbooobo oboao
gobooooobooboboobobooobooboboooboobooodan

uon

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

ood
ood

ood
oogd

Oooooooodg
Ooo0ooood
OoOooooogod
OoOoo0oooogod

gooogoad
ooooao

Ooo0ooooQodg
O Ooooo
O Ooooo
O OooOooo
O 0OoOgooo
O 0Ooo0ooOoo
O Ooooo

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

O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O oOooo
O Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo

O
O

O
O

OooooooQgdg

O
O

O
O

O
O

O

goooobooboobooan
oooooobooooood
oooob0o oboobao
gbooobooboobad

O 0Ooooo

O

Oo0oooogQgdg

O

ooooooooobooooooooooboboboooooooooobODbOOo0ond
oooooooooDoo0O0o0og0OxobobboooooooooboppDbOOO

gooooooboaoadao
oooooooooao
goooboooboao

OoooooogoQgg
Ooooooggg
OooOoo0ooogodgdg
Ooo0oo0ooogQdgdg
Oo0oooogQgdg
Oo0oooogQgdg
Oooooogogg
Ooooooggg
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O 0Ooooo
O 0Ooooog
O 0Oooo
O 0Oo0ooao

[ |

[ |

O Oooo
OOoo0ooooaog
O0Ooo0ooooog

oooooooooooooooooooao

gooooboooboobooboogogboobooboboo

goboooooboobobooboobooooobooboobad
ooooooooooOoooooooooobooooooooao
goboooooboobobooboobooboooboobobn

ugboobooboboobodoobooboobooboadnb

O

Ooooooogdg

O

OoOooooogdg

0

OoOoo0oogoood
Oooo0Oo0oooonoadd

O

O

Ooo0oooQgodg

O

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

ooooooooooooooooooao

goboobooboobooboobobooo
gbooobobooboobooboooooaoo O
ooooooooobobooobooooooao

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

O 0Oooo
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

O oOooo
O 0Ooo

gooobooboobobooboboobooboobooobooboobobno
gboouoboboobooboobobobooboobooooobooor oao
oooooobooooooooooobobooooOooooobDboooo
oooobooboboobooboobooboobooboobooobooag

JP 2004-529603 A 2004.9.30

10

20

30

40

50



e e R A - [ [ B [

Oo0oooooooooDoooo0oooDoDoooooooooogdg
OoOo0oooooooooDoooooooDoDoooooooooogdg

OT Oooooogogogooao
Ooooooogooogoo

Oo0oDooooo o0 oo ooogogogogoooo
OO0 ooODoooo0ooDooogogogoooo
OO0 ooDooo4o0ooDooogogoooo

OOo0oooooooooooogd
OO0 oDoooogogooooodg

Oooooooooooooooooooogoo
OoooooooooooooboooooooOooOooad

OO0 o0Doooooo0ooooogQgogoo
OO0 oo oooo4o0ooDoooggogoo
OO0 0o oDooogooooooggogog
OO0 0o oDooogQgoooooggogog
OO0 oooooooooooooodg
OO0 ooooooooooooooQgodg
OO0 oo oooooooooooogooQgdg

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

(66)

ogagad

JP 2004-529603 A 2004.9.30

Ooooooooodg
OO0 ooooooQgodg
oo oooooogodg
OO0 oooooogdg
OO0 ooooogdg
Oooooooood

Oooooooodg

oo ooooooQgodg

OO0 oooooogodg

OO0 oooooogdg

OO0 ooooogdg

goooooooao

Oooooooood
Oooooooodg
oo ooooooQgdg
OO0 oooooogdg
O oo ooooogdg
O oD oooooogdg

gboogogoodgoogobooaoan

gooooad
ooooooao
gobooooobobooboobDao

ooooooboobOooooooao
oboboobooboboobooban
uboobooboboobooad

gboggoooogogoogoboaoadno

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

OooopoooooImOhooo4gogoooao
OO0 o0DoooooooImOooo4gogoooao
OooooooooI@mbooooooooao
OooopoooooImbhoooogooooao

OO oo oooooooooogogoQgdg
O oo oo oojooooooooogoggg
OO oo oojoogogoooooooggdg
OOojoooooooooooooOgod

ooooooooboooooooao

O
O
O
ooooooooboboooooogao
O
O
O

gbobooboobobooboban
ugoooo ooboo oooo ooo o
oo 0o ooobooo booo oooo O

u
oooooooobooboooooooooobobobooooooooooboDboood
goboooooboboobooboooboobooobooboobooobooboooban
oooooooooboooooooooooobooooooooooooboDboOOobond
goobooobooobobobgoboobobogoboobobooboooboobono
uoboooboooboboboobooboobooobooboobooobooboobdad
ooooooooobooooo0 Obooooooob0 oooobobOoOooooo
gooboooboooboboboobooboboogobooboboobooboobonn
ubobooboouobobobobooboobobooboobooboboobooboodad
oooooooooboobooooooooob ooooooooooooooao
goboooooboboobooboooboobooobooboobooobooboooban
oooooooooboooooooooooobooooooooooooboDboOOobond
goobooobooobobobgoboobobogoboobobooboooboobono
uboboobooboboogoodboogbgogodooogobobobooboognoad
g

goodaao
oooooooobooboooooooooobobobooooooooooboDboood
goboooooboboobooboooboobooobooboobooobooboooban
oooooooooboooooooooooobooooooooooooboDboOOobond
goooobo0 oooboboooboboobo0o boobobobobogobao
utoobooboobooobooobooboboo oboobooboo obooao
ooooooooobooooooooooboboboooooooooobODbOOo0ond
gooboooboogopwgobbOobO0oobobOooboobobboobooboobnn
ubobooboouobobobobooboobobooboobooboboobooboodad
oooooooobooboooooooooobobobooooooooooboDboood
goooobooboboogobooboobo0 ooobooboobooobooboao

10

20

30

40

50



e R e [ [ A [

Oo0ooooooo0ooDoooooDooDooooogooooao

OoooooooggogooQg
OO0 ooooooggogog
OO0 oooDoooggogog
Oooooooooogoogoo

(67) JP 2004-529603 A 2004.9.30
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ooooooooooooouoooooobooooooooebbODbODOOOOoOoOoo
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
oboooboobooboob 0o ob Obooboob Doobof0 gooagoogod
ooooo0o0b0 000 ooouoo ocooooooooao
googao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
uoooobooboobooboboooboobo oboobo booobooobooo oba

ooooooooooooooooooobobooooooooooobooooooOoOoao

ugoooaoad
O
gooooobood
ooooooao
goooood
goooooboaod
oooooao

Oo0oo0ogao

O Oooo
O Oooo
O
O

O Oooo
O 0o oo

O oOood

O Oooo
O
O

uond
ogagad
oon
oo
ooo

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

Oooooooooooooogogdg
I [ [ |

OoooDooo4ogooooooggg

Oooooooogooodg

O
g
u
O
g
O
g
g
O

oooooooboooooogao
goboobooboboobooboao

Oo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0o0Oo0oooogod
OO0Oo0oooogod
OoOoo0oo0oood
OOoo0oood
Ooo0ooood
OOoo0ooood
O0O0Oo0oooogod
OO0 oO0Oooogod
OoOoo0oood
Oo0oo0oood
OOoo0ooood
OOoo0ooood

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

Ooooooggogao
Oooo0oooogogoo
OooooooQgoao
O 0Ooooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo

O O

oooooao
oooooao
oooooao
oooooao

goooao

oooooano
goboooao
gboodgboad

oog oo

goaoaao

[y |
[ I |
[ Y |
O O ogogog
I [ |
I |
I |

Oo0oooogQgoao
OooooogQgogao
OoooooogQgogao

O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O 0Ooooo
O OooOooo

0
O

O
O

O
O

O
O

gooboooboooboboboobooboboogobooboboobooboobonn

ooooooooooooo oooo oo
goooobooobooboooobognb
uoboooboobooooobooboobooobad

uod
gagaod
oond
oo
oo

oad
goad

gboooodaano

oooooao

O 0O oo

10

20

30

40

50



Ooooooooooooao

Ooo0ooo+Tooo o0 oo oooo o0 oo oD oD oooo0o oo oDooooooooooo

Ooooooood

[ i R

o
gooooboooan

p 0000 oo
00 0DO0O000
Do0ooo0ooO
Dooooood

OooOo*T oogxE

0
O
0
oooao””
O
0

(68)

ooooooooboobooooooooao
o0 oooboobob booobooobooao
ooooooooboooooooooooao
googao
obooobooboobobooboobobooboao
oooooooboobooooooooooao
goooobooboobooboobooDbao
uboooboobooboobooboobaa
ooooooobooooogod
ogoogano
ooooooooooooooooooao
goooboooboobooboobooobao
gbooobooboghnb
oooooooo oo
gooooboobognDb
uboooboobooboobooboobaa
ooooooooboobooooooooao
gooooboboooboobad
ooooao
goooboooboobooboobooobao
ooog oboobo oboobooobooada
oooooob oooooooooobo oo
goooobooboobooboobooDbao
goodgano
ooooao
ooooboooboobooobooboooboao
ooooooooboooooooooooao
goooboooboobooboobooobao
obooobooboobobooboobobooboao
oooooooao
googao
gboouoboobodoboado
ooooooooboobooooooooao
oooobooboo obog oobooooado
ooooooooboooooooooooao
gbooobooobooboogobogoboonn
gboooboooboad

gooao oad

O
O

O
O

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

O

0
O

O o oo

O
O

000000000 DaO
DO0DO00D0 00000
0O0D0O00D0a O
ooopoooooo® o
D0O00D0 0OD0DD0O0O0ODO0 0O 0000000000 pO0O000

O

O
O

O Oooo

O O
O O
O O
O O

ogooao

JP 2004-529603 A 2004.

O O

0

O O
O O

0o o

oooooooao
oooooooao

goodgano
ooooooao
a g
u u

O
O

oono
uod

O Oooo
OO oo
OO oo

O
O

gooooobooan

ooooooobobooooogo

oooob bDoboob 0o
gbooobooboobooboad
ooooooobooooogod
goooboobooboobad

O 0Oooo

goboooboooboooobooanb
ooooon0 o000 ooogao
gboooooogobooboobao

0

ooooooobooooooooo ogoao

ugo 0 ooobdobo booobaod

O

O

Ooo0ood

O 0Oooo
O 0ooo

.30

O

uoooobo oooobooboo oboobo oboooao
ooooooooboOooooooooooooboooooooao
gooboooboooboboboboobooboobooobobooboonb

ubbooboobooboooboood

0

O O0ooo

oooooooao
ooo ooogd

“"oDoooooooao

oooogao

O

O
yODODODO OO0 0OD0DD0O00ODODO0OO0ODODOODODOOOD
O0DO00 pOOD0OO0 00 0O0O0ODOO0OOOO

OooDD0DD oooo 0 oo
D000 pO0OD0O0O00DO0OO0O0ODOO0OOODOO O OO O
0000000000000 D0O0O00DO0O0OO0DOoOOOoOoaO

g oboooag

000 pOO
0oooooo

gobooboboobogobooboobogobooboboobobobobooboboboao
ugbooboobobooboobooobooboobooobooobobobobooboobnn
oooooooboooobooooooooobooboooooooooobooooboooOoao
goboobooboobgobooboobooobooboobooobobobobooboboDboao
ocooooooooooooboOooooobDOooooboopOoUOoOoOODbDO0DOO0DODODOOO
DoooooDooooo” 00 0D0DO0DO0OD0DO0O0DO0O0OO0OOO0OOOOOOOOOOO

oooooooooao®©

ugb0 boboooooooboaoaao

10

20

30

40

50



(69) JP 2004-529603 A 2004.9.30

Do0DO0o00oD
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
0D00000O0000O000O0O00D0O0O00oDOoDOoooDoOoooDoooan® 0000
DO00000O00D00O00D0DO0O0OoODoDOoDOoooDooooDooooooooo® o000
0D00000O00D0O0O00D0OO00D 00000 O 0000000000 pO0OO0
00 D000, 00000000, 00 pO0O000 00 O00DO0O0OODOOODOO
0 OO0 0DO0O000O0DO000OO0OO00OO0OO0OO0O0OD0OODO0OO0OD pO000O0 p0O 0OD0OO0O0ODO
DO00000O000O0O00D0O0 00 0000000000 pwO000O0O00D0O00O0 OO
D0DO000D DO0DO0O0D0DO0OO0O0D0 OO DDDDDD pyO0DO0O0 00 000000
pooooao” 00000 DODODDO 0O OO DODODOOOOOO pODODOOOO
D0000D0O00O0D0 pyO0O0000O00D00O000O0O0000O0O0O0O0O0O0O0D0O00O
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
D0O00OD0 00 0000000000000 D0OO0O0O0OO0OO0OO0D0D 0D0O0000000
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
000000000000 0000D0O000000D0O0RpOIOONONONONDODOOOOaO
Dpoooooooooo0oo” 00 00DODO0DO0OO0OODOO0OOODOOOOOOOOOOOOO
ooooooooooo” " ooooDoOOD0DDOOOOO0

oooooo

D00000O0000O00D0O0O000O0O00D0O0O0O0aO
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
0D00000O0000O00D0O0O00DO0O0O0DO0OO0O0DO0OO0O0DD 0DO0O00D0O0O000
0 000000000000 0D0 ODO0DO000D0O0O0D0OD 000000000 0000
OD0O000OO0OO0O0 0000000000 DDO0O0ODODO0ODODOODODOODOoOOoaO
0D000000000O0000O0O00DO0O00DO0O0ODO0DOO0DOoDOOoDoDOoOoooOad
0000000000000 D0O0O00DO0O00DO0O0O0DO0DOOD

oooooo
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
0OO00000O0000O000D0O00O0ODO0DO0ODODO0ODO0DO0ODODOODOoOooOoOO
Doooo

Do0DO0o00oD

ooooooooo
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
OO

oDooooo
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
0OO00000O0000O000D0O00O0ODO0DO0ODODO0ODO0DO0ODODOODOoOooOoOO
oDooooo

Do0DO0o00oD
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
Ooooooo

oDooooo
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
O0000D00000O0O0O0OO0OD0O0OO0DODO0OO0ODODOOoOoaO

oDooooo
D000000000O00D00O00D0O0O00DO0O0O0DO0OO0OO0DOoOoOoaO
oooooo

10

20

30

40

50



O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao

Ooo0oo0ogao

(70) JP 2004-529603 A 2004.9.30
oooooooobooboooooooooobobobooooooooooboDboood
O

goobooobooobobobgoboobobogoboobobooboooboobono
uoooboooboooboboboboobooboooooboooaodab



JP 2004-529603 A 2004.9.30

1)

o o o

— 39 ™
THOSTEILPL a1 TADSTZALYL G GIZYLEL
THO9ZELLST 5 TAOGZSLLST ¥ 9ZGLLST
TdO9FTS0ST 8 TASSFTIS0ST £ 9FTG05T
TdO9TEZ8LYVL L TAJSTZBLYL [ SIcBLkL
TH0Z52589¢8 9 TdDZ52589¢€ T T5958%¢€
Al o £RANGENH ‘0N 01 b3S at TON [
@3four ALENGENY | d£L0ng 2I40UT | OT DESJLLM | oL 23dour

=1

T T T T T T T S N N N S

40



JP 2004-529603 A 2004.9.30

(72)

o o o
— N o
E13-CONTEL [RG] 0 £12z2916 TAJG1Z8LbL g
(942958 A EA—co @I _LA0EHE FSE-H06 L ZrOP0DSTD | TAD9ESLLST t
BE-2E€ BHE 4NIEN (FBEL )G H'UOSIM
(FROMHS I —CG N TEL TZ~502°¢ 00Z8985 | TADOPTSDGT £
1EC1-BZE1'EBT 29USIOS {66 1)U M HANOYRS
ALFG A—CGAN"EL (XL ] i ZEEBSLTH TADSTZALEL z
"Z810L-8L101:88 V'S 195 PEOY BN "204d 352|240 |AlAuspE (A] 8dAL)
paynqgLIstp Ajapim B Jo uaissaadxa pue Buluol) (1§61) DY ‘Lew|iy N g cen
AL A—GOANNTLL [2X¥LA] 0 oLazozh 102252589¢ T
‘ON aid££ {ON ar
Yl quEguen LUV R Q1uegusn | Mgk 23A0UL | BHS J £LMAY

=2

T T T T T T S |

40

oooag



JP 2004-529603 A 2004.9.30

(73)

o o o
— N o
L6508 ALY
2999
Nv0SINA0Hd] -S09Tpdsesesio aRAuend &Ld (R d—L4n RN AL
Z8 €LSK S6LL 8691
~9 9°Z=d ‘6°98C L CY 9694-TTSI:0AY ejejiuend) S¥EL 8ESL 6211
- o PR TR L 9088 6198 €LFS
Wvdd HINNH K AL BN L LR~ COR RN T LA
A - GGPS 9LES B6ES
Z8°TT LY “TLET-SSEX £6TS F9ZS ZOZS
LZ°%1 LCY¥ ‘TEEHW-STES 06TS TL1S 6S1S
HIWWH LrFAENE| 6TSN €TEN|  0STS 8ZIS Y218 LE8] TULOTZRLYL z
SALIOR LZOTE-700TD "60VF-98€D 3 —LLARMdL
6T8N-00BH '7694-GL9T °SPOW-LZIT
HIWWH|  "9TON-06ST "FTTT-L6M "6¥M-6TT:/ Ly B RN
NYOSds OSV-THIR IR £L 4%
L90TO-TLLH:GTOT
OROQ-1SY'TE -65L{0LL9Td | ELTOORGA—LGATRNTLL
SLEH-TE9T FTIRZ00AL R 2018
W XS dWv° ISYATILYHISOHIOYAd CLLES " LOBL
HOQONd -LSY'TH dLV & @UTLEL NOTEL A—A (s —LG0% ‘0565 ‘8268
LFOTS-S86H ' 62¥D-L9EY| ‘L8998 "¥LOK
NVOSITH40Hd {pdasejphoere|Auend) & Ly i A —LO AT AL '969% ‘ST9L
0.014-880tH* TZGHGOIE ‘G9GK ‘6508
‘SYOTI-E00TV:AZSV00TE ‘SESI T¥0SS
*9p6T-0E6A1DTS 0T ‘PLPS "ESVX
‘Q0Ed-¥97'1: 2S5V 00Td "B9EL ‘T¥ES
‘opZA-6123VESH001E "PEEX ‘06EZS
SHOOTE-SdWIg CHOCEA-CGABNUTAL] iven "shaN ‘gSzs 'RTZL
€LOTL-EL8T 'LSPQ ‘ETLN ‘2128 "TOZL
WYAd-HINWH] ~ Y92 T/ ¥ MIA - RWUTLL3A—CA T LL "YOLN|  ‘STTS ‘TS5 °9% 9801 TaDZS9SRIE T
'ON
Y—-v§ L—£RFYAPA TR -3 ad£L]
—ENWHLWE VEEA LY ACAGHRE]  THEAMNEA IR TR 3L wil o3four| pag)

=31

40

T T T T T T S |

oooag



JP 2004-529603 A 2004.9.30

(74)

o o o
— N o
950106581 '3L¥d £VSS 6LPS TRES
WYId-HIWAH| P68 XA BEMA - CL BN L LA —CGEFNTEL| poin avcN| abzs 8828 96018
HIWWH BGOL-BEGT "TERI-0TOL: /P BME| TocN TO0INI LI 2POTS LOOTS 6TTT] TUDSIEZVLVL g
TZ9S-009N 66560
-GLGN "PLGN-ZGSN  “LZSJ-GOGN 'FOGM-LLFN
‘OLPA-PSPN  TEZSPH-OEFPN ‘LELO-STLN "PILS
-Z69¥ 'T69M-699N "8998-9%9M ‘GPOL-EZON V9LL
WY HINNH o = AleLbfi0: 6GLL LTLL 89GL
PYZA-PZZE 90%1 BETL TETL
HINNAH SeT] 3 L] 1965 Lhe8 LS
. STS-TH| gTiN 0O9N| €425 0618 L9TS
NVDSdS HELVULLG] wEN TZEN|  £9TS ELTS 2118 694 TUDYZSLLST ¥
£51-0VD E61000dd
£€I-0TAY6TO00dd
SINIHd SdWng ALd e —AhLifins ) g 681
NYOS$d$ PES-LWeBeARs o IRURS 661 VES ¥IS 0TS voT| TAD9PIGOST £
SJELOW #¥ 0H-GT 9D saseppAn e Aueny
S4LLOW 05PN =y 105 1
1g-91’| 8njeAd (£80-+GLN:b 18Z000d
$Z-2¢°| aNeA d £GOY-G G0 09£0000d
Ep-8L'p aNjeA d EIGA-QLES? LLRE00Ad
05-96'6 ANfeA d 0g1F-9LW:TIZ0E0Ad
WOQoud 1Sv19 A—CLERUTLL
B 1-22'Z anjead
QWO ISYIE] ‘SROA-00VDZ6E~-0/ 256 LabVIEL LOOWA B—EGARRY AL
0T-ok>d 'BLST-2950
'PSEGA-ZTST CLEVM-OLPA '999T-$Z9D:ZST00TE
SHO0IESINNE A—GCCRATLL
‘ON
L=VvE L—£TNTLAA Bk w8 ad£L al
— L RLIE lEdA LG ACAGAITHE TR AVEEANTE| EMTL| gl @340u| O3S

+=3-2

40

T T T T T T S |

oooag



JP 2004-529603 A 2004.9.30

(75)

10

20

30

40

WOQOHd-15V1g

O¥Td-vRA:59EL60Ad
WEeY 03 B A-LGrRITLL

WOQOHd-18v18

S6TA-8STLILLBL000d A—L4 BN LL

WOaOHd~15v1d

6EST-8SYEGIZEB00d A—-LLAMNTLL

NOQOHd-18v1d

BG¥A-GZEA ‘EEPD
-L6Z0 '95019-2980:0060000d F—LLABATLL

ZZOTI-T6LI "S9vd-981D

OWoa-1$v1a Z66-9/Z|SE1SPV|ELLOOWA B—COARNTA L
TZ0TL-2283 "59FJI-8819

OWOO-15¥18 OEP-0G 1|0LBZEA|EL 100N A~LLATRN L
CS¥X-0bTH '0GOTTI

OWOa-15v1d -65LTZG01-6SL[FSBLd|EL LODNA B—LGA I AL
ZZ0Td-0T8d “PovS-681'1

OWoa-15v18 GOv- L6 1|PSL6 1 dIELLOONG A—LGANIN AL

SH0018-SdWINg

€50T4-BEOTH “8T0TT-986Y
“ZEET-9T6I '9£Ed-V6ZI '08Td-66TH
26v0079 BV &A—LLANTA L

825 T98X S5€X
TSOTA 0560 T94
68495 BLSE T¥Sd

el 6254 TO¥PL

T T T T T T S |

ueago|yodd| 0S¥D-L8ET T0EOTI-BISD ALY LA A—CLARRNCLL 68El 0ZEL SETJ|
SALLON| OTOTA-L86D "OEPE-L0¥D ! ~£30—-LLHAKANTLL 6965 T8LS 00LS
‘ON
=& C—£HPY KA A % aid£L]  al
—LNWEALIEL VgL fn| AUNGHRE| TSN RERsL| vy o3four| pas
i
(4]

oooag



JP 2004-529603 A 2004.9.30

(76)

o o o
— 139 ™
LSET L£09 {T0ANLIVAE) THE9SgELL | -T ‘sge-5zz TI6E TEOGTE8LYL o4
6£02 T Z00 200000 12954186 NND
6201 LGE {(POLONITAY] THLESLFES
0E62 5261 TATOOTFRIL
Z55T 996 {FOUOIHYEE) THEBBOEES
L99 £i¥ (FONONIDET) TH9BIEQES
(kA 50LT TAGSZRERTL
L5 R (GONXIATON) BLYLEGHGE
039¢ S0TZ (TOOHIINIS) 6ALVZERLS
LTLT sgzt {TOI0ZYINA) 3¥9ZE0ZS SL8-T 0882 TEO9ZSLLST €
TIZT 5zG TA3S0GLETL
£68T ZTLEL TASBIELBTL L7276
BS6T 1921 TALLOSLBTL -Z5¢ ‘E9-T
ZLOT E) TASLSPLETL ‘856T-LGRT
8EG T TASTTFRLEBTL ‘012401 8661 TESSFISOST 3
A3 5181 TATESZETTL
L96Z 049EZ TAQTLISTTL
0671 1 ZoD £00000 $63L9G80 NNS
9642 [ [ZOMIALNIS] THSCELRSLY
LETE 6662 TABZZESTTL 0Z8-55L
Zr0T 6L9 [EONOMNYEH] THLSLLGEL TLETE-LERT
097 9201 [I0¥ONOVEE] Tr056909L9 ‘6 LOZ-E1RT
PLET £5¢T TAJOEQRTTL ‘699-1 LETE o TAooTEELEL | L
ZEL £62 {90IONSHLIN} 9dLGE6EDT
982 T {Z01Q1JIHOD} THIZTREGD
69L€ zaz¢< 9£06LELD
0L9E 0Tk 9:920zb szLovEal 75968981
LSS [£4 (Z0JONDONYd] THSZEROLL 610£~08T¢
669¢ £00¢ (TOIYOONAS) 9LTZ8FZL TBILE-LTLE
ThLE oLle (ZONIODNAE) THBLEGFEL ‘Z691-1 63LE 182259689¢€ 3
a1 o £ EGENY 'ON a1l
BTt Bl s HRIgoE | HEMZUE el 234onar | OIS ALENGENE

F=4-1

T T T T T T S |

40

oooag



JP 2004-529603 A 2004.9.30

a7

= S ®

550¢ 96F1 {(¢PQd2II7dd) CHB99ZSZL

EFTT 855 {£0901T17dd) [H9Z0F689

118E 55z¢ (9097IT¥3d) B8JI6SHZ6ZL

BELE ZF07 (COJRATVEE) 8dTZ2TI869

BSEE T89¢ (6QUaI[vaa) I[RFzRE6EL gzTz

5381 GZEl (6TIALXTYE) TEOBSOECL | -€£20T ‘TT8E
98LE SE0Z (GOEEAIWId] BYZISYE6e | -1182 ‘TIT

919 T (FOITATWIE! 208998674 -0E8 ‘06

Al £2156 N0 ‘ON dI

2. 255 HigNEE | HEYUME Higdd ajfour | OIS J£L21GEME

T T T T T T S |

40

oooag



JP 2004-529603 A 2004.9.30

(78)

o o o
— 139 ™

SONEI1VYEE CHOGLERLY L 0t

TOOWLINIS THISZELLGT &

LOIHATELD TdJ9F1606T g

10HCNOYIT TII9TZLYL L

£ ZS0LS0Ud TdDZGAGH9E 9

A+ 4Ts00 ‘ON Qi D38

NCLICRIEY a3haug A EEGENY

=5

T T T T T T T S N N N S

40



JP 2004-529603 A 2004.9.30

(79)

10
20
30

FYE RS OD YN LHEHTESYBRO L OB LN R RS HE Y E5MESONNHEHC A3
= TN 2B R YN JURRE SR RS E YU R W R B LN TR B TR s
FUHEG WOHHHFI0O ESHREY B L0LNTISRUEY N S MRTEENOOENTE " RTLME Y
GEEE ROV BEHEEY B LOER YNNG “YIBHLIEE YNPOYYA - LODGEEHOY TRNCL P CRGR¥ O

Aourd

TOOWLIINIS

“SRAQIPICTEIF LD 6L:(8661) 9 Yoieasey owousry (nG opjelog N)PY pSEI(1661) 6] YVN ‘G doctems Pihi(01E
A=Al ENLIMAEGLC] L4 YNGR LC PRI LA —£ 3400 VNG QRN RIYBOONC L W CHBRE TN S £3KE
B E WG 2~ T YE TG T2)— ] QY S PLEHR T TEI T " BB T 08 R —DL S =T S AL BN

GE L4 "SR OHBRNPY "TPA—-OLYACE "Bl " ET O vsd “§ O—fd "2 " HBOCVEATY "H# "ET 0 vid

YE)O—fd (B EEEHE O NTE THEA-CAL /Oy g TOEES TG NN ORE S RNEE TR
"Fok A CEWFMTLE T BT @ VSd B 94 "HEOCVEPY THE E T vSd "R v— TR LT
2V LV B RIES SR 2P~ 2 OGO BN LT TI OB ¢ U YNYW Y0
PR E OB U 7T 2 M ) e B T Y T MG o B A LB 1N B Y EI(Q) - 89 1P (0) 42 99 '(Q) £ 19 (W)E 85

“EINC PCREMIB AEAGE Y L A YN TE Y IV B 0G0 Y 0001 QRS LS L BRI YUY —L P UG LGOI EC—7
PEOLINCERGE LAPE 7 27—DGWH 0001 O, FCRBTRET WU —£ " BNCL LB T ZELGL Y L AET

LonId

EZENLE0Ed

CHCUEAR B THAIDSWEL (YRR E L P M £ YRR ORE B £ "YU WEROT
OHSUER £ (BSRI08Ap oNOVooI0N) AR F AU CORET “Y1ES MINOESENAREE LOTB2HTON L9 )
ETH T HE LB FBEHEEY “YNFY 2 HE YN INREFOGEREME LY EHOGEEYBOE 28 PNcLlL

sontd

LOINATLIN

MDY SR EHE N PRI FAIFEH M Yre T (JHD)

Tl VWS EE RS YE g POCTNES B TR Tl Y e L EFIY HED R T (VD) Fkl
B YR R SR T CRF%OSE Y E S EE I ORGSR E L~ DGR BB NLS
IVUERERLY A —ENGT A A EIRR ° 12 VS B M R B I TA W TR P B ° 30100 Y B (s1sou[e3es)
YAANLA2GEIOI0-T2OEFOE BX O FUEM¥ ¢ " Y RSO T R OCHBRT I L1522 )

VGANL T BIZIGHEEES * U O (B G T0) (LK) MEEIHN W HHE N PYBIEENENE YUY O WS TN WY
EIEHOOE YR LESUCH G RN EFRIOEEYCH ARG Y T RSN 2 B2 SIS BB D Ty
FUSE WM G E BN PY KA PO ORI BHEATY RO MM S B P HEN I EEERT -
DL L YRR O3 T h oA RS S LK P2 B ¥bRE ¥ OB IR VN RSO IRB RN PORER "YE
BABOGFEE YR L 18 0QL 2 WHE T RERINEY IR T U SBER T —0LL " RNCLICHURTICLTEA LD

zonId

TOBRONNTIE

SN IER VN IR OB MHOEE Y BN TR AR IZOR KD HE 7 WHANCL L

Aontd

S09d4Tvde

HRencLiC

—&y

S92

F+=6-1

40

T T T T T T S |

googao



JP 2004-529603 A 2004.9.30

(80)

10
20
30
40

QWY CTLATIE PRI

e aBEW L UESIHEEYIE CHEE " EFWH G YA Y HRYWI T BWE S R RGE D T
BRE PEEO 8 FEH YCRGEDN—CIL B DLV EITBEMEFAEYOE S ‘UL TR E/ BE TS
"L T v B S SR RGN Y L— 2204 L2 R TS TEENEL (AR 0 — TN W R B RS
FLFEZWEENRBOHT ‘YN L2 H4oNNEEINETEF L SO NS e FEHEROSEIC LN
= UYL R EFLERIBOWE PEH0 9 53 YUCH Y BHBOEE YL E CAO0BITIER "Ac Y SIS
WEMCNOEE SO T PEEEHR NN R E YRS T 02 (Y20 RO E Yy BE 2 E RUE S g
HBONCLIC | =G0V eLre

F6-2

T T T T T T S |

googao



JP 2004-529603 A 2004.9.30

(81)

10

T HO0=LEY AT o L4 WEGS
A7 6301
=El B TNV

o vHE-30°) =BiRE

TYI001=40Y 058y
EHEFE

A7 890 1=3) 7 x5y
THEEH0=2F INFH
TY4%56

=H— (2l ©ISCFSIST SI1 F R
Y494 [=H} A BsersseF

A TI0UI0T ~BreR B [ RE F 2L
Rl
&30 1=RlergheisT

%05 KE—

BB —xLll

71

20

i —DEE- 1558l “Al[) SEpLqIED ‘JjaysIny
€ U] 'M3IA BIOM NG (866 1Y TH Y ‘wiing
‘BZE-0ZE:92°S9Y SPIOY 18|DAN (8861}

B UTT enRyuuos 1eCI-[051:6€T
ML TOW T (P66 ) TR Y uBory

Ep-LLPLE 1O IO YU ‘Weyy
(LEBLYTH ML ‘PROMY *§01-88:952 |owAZUI
SPOUISI (966 1) KoMIUBH

SIIWOT WONUSH FL50-0909'61 59 sploy
3|9NN (L6 L} HOUIUBH DY NS ‘yoyiueH

‘680-T8FT Y ‘[ddy

APY (1861) UEULRIE AL "SI 3 171 IS
“84-£9:ER I'|owAzu3 Spoule (0BG L) HM
‘uosead “BrrE-rrrZigs YSAIOS Pesy NeN
"D0I] (886 1) vewdi TN T LU M Losesg

‘TOFL-GELL LT "S9Y SpIoY SlsenN
(£661) T "£'S '(NUOSAY “0ly-£OpE 1T
1018 1o T {0681) BY "'§ TPSNY
gD ‘Ao 183504 'swaysAselg palddy
¥ ‘BUSpESEd U] [a0BIEd

WO 'AUD J33sa4 'suieysfiselq paljedy
Y0 AL 403804 ‘SWdsAsTlg palday

EXHIE

30

STLNENAE B RIEHAL

RO - VE—LPIC RIIWAHN L30T 2
UBOIEEY AL AACNELL B2 GREPOWYA

ik f—fi PRNOIN] DPOIES L

BERPMEA NN OLE TN T TIDIB 2R
NELLFRRARHMRNEBOY ==L WVid
NTLNOA0Hd “OWOU *SINRId “SHO0 8% 1§75

‘Yoaeass

LT QNSER 58} "EISEN €196} @ RGBT
STVEEIVLISYS “TY(\CA(L USWI )T uosiesy
¢ S EFR RV ECRN R ROREREHAS

aseq

Huise|qy “aselq uiseq “diseiq: S @G HEOC SE
21SVE TG B B SR T B N 2R 0 e T
buummﬂ\m\hﬂw |00, yareag EuE.:w:ﬁ 182077 2REY

TTLLOL LB ETHEH
"eQI B BIIRETR

"HHOMBH Y2 EL Lo PR Isey

TELULREGYLETR

O L INFHEREE S0 2PN R

g

T T T T T T S |

40

HIWWH

Sdwrid

V1Svd

13v1d

Lesddd—f1av

404 730vdvd/18Y

YUnLOY [av

TeLBL

googao



JP 2004-529603 A 2004.9.30

(82)

BEODOR BRDIC—£3 dusoug

10
20

A “URSIpRY "AN0IE AEINAMO:) $OTDUSY
£i—EG—1GI “ YA enuep weadodg afendeg WsUoDSIM
ETT-LITET 53 SPIOY OI9[9NN (1861} T 'V "GoouEy

—VEBL-GLI VD YEd P|usy '$se.d sousiyisiy
[BIOYIIY 404 "00SSY Wy AU YEETE moFseln

“|OIE 1O 403 SWISAS JuaBIjjagu] ue Juo)

AU YIS 0044 (866 ) T} T3 Uewrueyuuog

TILETEREE RS WRlg
(9661} SoFdy "d{1 T "g ‘uossiad 'Z61-781LET
019 IO (bE61) SORIY dNI P g ‘uossieg

‘BEP-1EVEL SOIEVD
(LBG 1) JIPNY "SNWWT ‘sUeaR) 19-]0)
Trse=LCY Sunesuifug uIsIodd (2661} T} H WOSAIN

“TOT-£61:8 "sey swausy (8461) T " ‘UOPI0D)

WM

'B|EES ‘UOITUIYSEM JO ANSISAILL) "d ‘LSS

“LBE-GBLLEL 1PN O T (1861) LeuLsiem

TES=RFEINE— SW QPG JL NS §8p-7517 e 1ody
TY0ZI=ACY APV (1861) veuL=iep ST NP A1 yawg

'P61-98 1] "S9Y wousy (g661)
usRdD gy} e BuIMS 5g1-50108
sy SwOLaE (36611 T A Fumma

VI I=ALY CRE "1ZE-LITHT 'S8Y Spray 21ajony
L HOMH  (L661) T "V RONRE 165 [-GF 1 €8 | owAZUZ
SPOUIBI (R96 L) B W “A0¥SQUD

CAHOIILYQEI R 90-19:F SOV (886 1) T "W ‘Aoysquny

F=71-2

TEG—r LA BAHIE

30

TELOLSEERHZ
TR A QM— G ATE—INETYURL F T2 5u504d

TELOLE £ XFREIE ERHZA A
CLAERHOIMEEREICH S (NNHILE AHENYR]

TCLULSf ZHRMMPLE
RO A LARTH Q2 EEAFIVHIY LA 2RI

TGOS G AL RHEE S VAR
ERH A LLVIFLEBE LN AFCRIERBOA &

N—LMEFLE GBS L EOFUNE M dernd

SO B H R

O REVNAGEROT LB "2 Te4OL Aquassy
posiAsY S[UdGE ZUMIEN SO LYMSIC B 01
EG—LOLALA P SAREOTY NS Ueuoiesp s

STXAEHLNRE
FRVERY - OWET e HE R F R FEE

7
YL A S EERB —LINGMTP Y - LTHT O
(MBI ET $ R — A —E (o8 U D S1s0id

Hnig

NOW

HIWWHWL

dYHL

uB2SHg

pasueq

deayd

paayg

ueagajyoly

Teens

40

T T T T T



L T e T e T e T e B T T e T e O e Y e O e O s O e, T e, R e T e, IO e, T e O e R e O e O e T e T e T e T e T e T e

oooooooooooano

~
<
©~
0
|
o
S
S~
=
e

© (57) Abstract: The invention provides buman adenylyl and guanylyl cyclases (ADGUC) and polynucleotides which identify and

=

(83)

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

(19) World Intellectual Property Or
International Bureau

(43) International Publication Date
10 January 2002 (10.01.2002)

PCT

L e |

(10) International Publication Number

WO 02/02757 A2

(51) International Patent Classification”: CI12N 9/00
(21) International Application Number: PCT/US01/20491
(22) International Filing Date: 26 June 2001 (26.06.2001)
(25) Filing Language: Euglish
(26) Publication Langnage: English

(30) Priority Data:

60/215,476 29 Tune 2000 (29.06.2000) US
60/223,545 4 Angust 2000 (04.08.2000)  US
60/229,876 31 Angust 2000 (31.08.2000) US
60/234,838 22 September 2000 (22.09.2000)  US
60/236,483 29 September 2000 (29.09.2000) US

(71) Applicant (for all designated States except US): INCYTE
GENOMICS, INC. [US/US); 3160 Porter Drive, Palo
Alto, CA 94304 (US).

(72) Inventors; and

(75) Inventors/Applicants (for IS only): GANDHI, Ameena,
R. [US/US]; 837 Roble Avenue, #1, Menlo Park, CA
94025 (US). TRIBOULEY, Catherine [FR/US]; 1121
Tennessee Street #5, San Francisco, CA 94107 (US).
DING, Li [CH/US]; 3353 Alma Street, #146, Palo Alto,
CA 94306 (US). LU, Dyung, Aina, M. [US/US]; 233
Coy Drive, San Jose, CA 95123 (US). LEE, Ernestine,
A. [US/US]; 624 Kains Street, Albany, CA 94706 (US).
YUE, Henry [US/US); 826 Lois Avenue, Sunnyvale,
CA 94087 (US). YANG, Junming [CH/US]; 7125 Bank
Lane, San Jose, CA 95129 (US). BAUGHN, Mariah,
R. [US/US]; 14244 Santiago Road, San Leandro, CA
94577 (US). THORNTON, Michael [US/US]; 9 Medway
Road, Woodside, CA 94062 (US). YAOQ, Monique, G.

[US/US]; 111 Frederick Court, Mountain View, CA 94043
(US). WALIA, Narinder, K. [US/US]; 890 Davis Street
#2035, San Leandro, CA 94577 (US). TANG, Y. Tom
[US/US]; 4230 Ranwick Court, San Jose, CA 95118 (US).
ELLIOTT, Vieki, 8. [US/US]; 3770 Polton Place Way,
San Jose, CA 95121 (US). LU, Yan [—/US]; 3885 Corrina
Way, Palo Alto, CA 94303 (US).

€74) Agents: HAMLET-COX, Diana et al.; Incyte Genomics,
Inc., 3160 Porter Drive, Palo Alto, CA 94804 (US).

{81) Designated States (rational): AE, AG. AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ,DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM,
HR, HU, ID, IL, IN, IS, JB, KE, KG, KP, KR, KZ, LC, LK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, S, SK, SL,
TI, T™M, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

{84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, T1, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
1T, LU, MC, NL, PT, SE, TR), OAPI patent (BF, B, CF,
CG, CT, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:

—  without international search report and to be republished
upon receipt of that report

—  with sequence listing part of description published sepa-
rately in electronic form and available upon request from
the International Bureau

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: ADENYLYL. AND GUANYLYL CYCLASES

encode ADGUC. The invention also provides expression vectors, host cells, antibodies, agonists, and antagonists. The invention

also provides methods for di treating, or p

ing disorders

with aberrant exp of ADGUC.

JP 2004-529603 A 2004.9.30



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

w

15

30

(84) JP 2004-529603 A 2004.9.30

WO 02/02757 PCT/US01/20491

ADENYLYL AND GUANYLYL CYCLASES

TECHNICAL FIELD
This invention relates to nucleic acid and amino acid sequences of adenylyl and gnanylyl
cyclases and to the use of these sequences in the diagnosis, treatment, and prevention of neurological,
cardiovascular, vision, reproductive, and smooth muscle disorders, and bacterial infections, and in the
assessmment of the effects of exogenous compounds on the expression of nucleic acid and amino acid

sequences of adenylyl and guanylyl cyclases.

BACKGROUND OF THE INVENTION

An essential role in intracellular signaling pathways is filled by second messenger molecules,
intermediaries that are activated upon binding of ligands to surface receptors and serve as activators
of downstream effector molecules. The cyclic mucleotides, adenosine 3,5-cyclic monophosphate
(cAMP) and guanosine 3’5’-cycﬁc monophosphate (¢cGMP) are critical second messengers in a wide
variety of signaling pathways. cAMP and cGMP are generated by the enzymes adenylyl (adenylate)
cyclase (AC) and guanylyl (guanylate) cyclase (GC) from ATP and GTP. Thus a key step in.
regulating intracellular cAMP and cGMP levels is modulation of AC and GC activity.

There are nine known isoforms of mammalian AC. All share a common structore comprising
a small cytoplasmic N-terminal domain (N) followed by a membrane spanning domain having six
predicted a-helices (M), a large cytoplasmic domain (C,), a second fransmembrane helical cluster
(M), and a second cytoplasmic domain homologous to the first (C,) (Simonds, W.F. (1999) Trends
Pharmacol. Sci. 20:66-73). The C, and C, domains contain ~230 amino acid regions (C,, and C,,)
that share approximately 40% identity and form ths enzyme’s catalytic core. The remaining portions
of the cytoplasmic domains are known as C,, and C,,. The tertiary structures of the C,, and C,,
domains consist of a three layer o/ sandwich, with the C,, and G, domains arranged in a head to tail
fashion as a wreath (Tang, W.-J. and J.H. Hurley (1998) Mol. Pharmacol. 54:231-240). All known
GC catalytic domains are homologous to the mammalian AC C,; and C, regions and siudies suggest
that they share the same structure. The transmembrane GCs contain a single transmembrane
crossing and a single catalytic domain per protein, and function as homodimers. Soluble GCs function
as heterodimers of o and § subunits, with one catalytic domain contributed by each of the two
subunits.

Mammalian ACs are subjected to complex regulation by G-proteins, Ca®* signals, and



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

20

30

(85) JP 2004-529603 A 2004.9.30

WO 02/02757 PCT/US01/20491

phosphorylation (Tang, supra). C,, is the primary binding site for the inhibitory G protein a subunit
(G- Gy, is the primary binding site for the stimulatory G protein a subunit (G,,} and Gg,, and contains
phosphorylation sites for protein kinase (PK) C and calmodulin (CaM) kinase IL. Cy, is the site of
regulation by Ca®/CaM, Ca*, PKA, and CaM kinase IV (Tesmet, J.G.G. and S.R. Sprang (1998)
Curr. Opin. Struct. Biol. 8:713-719). The expression. patterns and other regulatory properties of the
nine AC isoforms vary widely. For example, while AC4, AC7, and AC9 are expressed in a wide

‘ range of tissues, AC1 and ACS8 are expressed only in neural tissues, while ACS is expressed

predominantly in heart and brain (Simonds, supra). All AC isoforms are activated by G, but display
differential responses to subunits of the G, and Gy, families, as well as variable sensitivity to PKs,
Ca?, and CaM. For example, AC1, AC3, and ACS8 are strongly stimulated by Ca®*/CaM, while AC5
and ACS are inhibited by submicromolar concenirations of Ca?* in a CaM-independent manner. AC3,
ACS, and AC6 are sensitive to inhibition by G, while AC2 is not. This heterogeneity allows for
tissue- and cell-specific responses to extracellular signals, with infegration of signals transmitted by G-
proteins with signals from other sources that affect intracellular Ca* Jevels and PKC activity
(Simonds, supra).

Adenylyl cyclases are key players in intracellular signalting pathways of hormones,
neurotransmitters, odorants, and chemokines (Tang, supra). cAMP activates cAMP-dependent
protein kinases which modify the activities of specific enzymes in various cell types. By activating
cyclic nucleotide-gated ion channels, cAMP can affect the cell membrane potential. cAMP also has
various tissue-specific effects. Increased levels of cAMP lead o an increase in triglyceride hydrolysis
and a decrease in amino acid uptake in adipose tissue; an increase in conversion of glycogen to
glucose, an inhibition of glycogen synthesis, and an increase in ghiconeogenesis in liver; an increase in
the synthesis of estrogen and progesterone in ovarian follicle; an increase in the synthesis of
aldosterone and cortisol in adrenal cortex; an increase in the contraction rate in cardiac muscle cells;
conversion of glycogen to glucose in skeletal muscle; secretion of thyroxine in thyroid; an increase in
resorption of calcium from bone in bone cells; fluid secretion in intestine; resorption of water in kidney;
and an inhibition of aggregation and secretion in bload platelets. (See Lodish, H. et al. (1995)
Maolecular Cell Biology Scientific Ameu"can Books, New York NY, pp. 871, 879-886.) The CaM-
regulaied ACs expressed in brain are imiportant for synaptic plasticity as well as learning and memory.
ACI may also play a role in the regulation of melatonin synthesis (Xia, Z. and D.R. Storm (1997)
Curr. Opin. Neurobiol. 7:391-396).

The membrane GCs have extracellular ligand-binding domains at the amino terminus, for
which some known ligands are the natriuretic peptides and bacterial enterotoxins, Experiments with

2
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knock-out mice reveal that GC-A has a role in heart function and/or development. A form of
congenital blindness in humans has been linked to mutations in GC-E. GC-G has high expression in
skeletal muscle and may have a role in regulation of blood flow (Wedel, B.J. and D.L. Garbers (1998)
Trends Endocrinol. Metab. 9:213-219). Soluble guanylyl cyclase is associated with heme and
activated by nitric oxide. The nitric oxide-soluble guanylyl cyclase-cGMP pathway is widespread in
mammalian fissues and important in mediating numerous physiological processes including vascular
and non-vascular smooth muscle relaxation, peripheral and central neurotransmission, platelet
reactivity, and phototransduction. Overactivity of the nitric oxide-soluble guanylyl cyclase-cGMP
pathway may be associated with septic shock and migraine, while underactivity of the pathway may
he associated with impotence, hypefmnsion, and asthma (Hobbs, A.J. (1997) Trends Pharniacol. Sci.
18:484-491).

Known inbibitors of ACs include the hypotensive drug forskolin and the P-site inhibitors. If
the required specificity could be achieved, cardiac-specific AC inhibitors have been proposed as useful
for the treatment of congestive heart failure. As cholera and other serious diarrhoeal diseases result
from activéﬁnn of gastrointestinal ACs and GCs by bacterial toxins, these enzymes would also be
useful therapeutic targets (Dessauer, C.W. et al. (1999) Trends Pharmacol. Sci. 20:205-210).

The discovery of new adenylyl and guanyly! cyclases and the polynucleotides encoding them
satisfies a need in the art by providing new compositions which are useful in the diagnosis, prevention,
and treatment of nenrological, eardiovascular, vision, reproductive, and smooth muscle disorders, and
bacterial infections, and in the assessment of the effects of exogenous compounds on the expression

of nucleic acid and amino acid sequences of adenylyl and guanylyl cyclases.

SUMMARY OF THE INVENTION

The invention features purified polypeptides, adenylyl and guanylyl cyclases, referved to
collectively as “ADGUC” and individually as “ADGUC-1,” “ADGUC-2,” “ADGUC-3,” “ADGUC-
4,” and “ADGUC-5.” In one aspect, the invention provides an isolated polypeptide selected from the
group consisting of a) a polypeptide comprising an amino acid sequence selected from the group
consisting of SEQ ID NO:1-5, b) a polypeptide comprising a naturally occurring amino acid sequence
at least 90% identical to an amino acid sequence sclected from the group consisting of SEQ ID NO:1-
5, €) a biologically active fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-5, and d) an immunogenic fragment of a polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-5. In one alternative, the

3
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invention provides an isolated polypeptide comprising the amino acid sequence of SEQ ID NO:1-5,

The invention further provides an isolated polynucleotide encoding a polypeptide selected from
the group consisting of a) a polypeptide comprising an amino acid sequence selected from the group
consisting of SEQ ID NO:1-5, b} a polypeptide comprising a naturally occurring amino acid sequence
at least 90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-
5, ) a biologically active fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-5, and d) an immunogenic fragment of a polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-5. n one alternative, the
polynucleotide encodes a polypeptide selected from the group consisting of SEQ ID NO:1-5. In
another alternative, the polynucleotide is selected from the group consisting of SEQ ID NO:6-10.

Additionally, the invention provides a recombinant polynucleotide cornprising a promoter
sequence operably linked to a polynucleotide encoding a polypeptide selected from the group
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-5, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-5, ¢) a
biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-5, and d) an immmunogenic fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NQO:1-5. In one alternative, the invention
provides a cell transformed with the recombinant polynucleotide. In another alternative, the invention
provides a transgenic organism. comprising the recombinant polynucleotide.

The invention also provides a method for preducing a polypeptide selected from the group
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-5, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-5,¢) a
biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-5, and d) an immunogenic fragment of a polypeptide having an amino acid
sequence selected from the group consistiﬁg of SEQ ID NO:1-5. The method comprises a) culturing
a cell under conditions suitable for expression of the polypeptide, wherein said cell is transformed with
a recorubinant polynucleotide comprising a promoter sequence operably linked to a polynucleatide
encoding the polypeptide, and b) recovering the polypeptide so expressed.

Additionally, the invention provides an isolated antibody which. specifically binds to a
polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid sequence
selected from the group consisting of SEQ ID NO:1-5, b} a polypeptide comprising a naturally

4
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occurring aming acid sequence at least 90% identical to an amino acid sequence selected from the
group consisting of SEQ ID NO:1-5, ¢) a biologically active fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-3, and d) an immunogenic
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ
D NO:1-5.

The invention further provides an isolated polynucleotide selected from the group consisting of

T

a) a polynucleotide comprising a pol ide sequence selected from the group consisting of SEQ

ID NO:6-10, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least
90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:6-10, c)
a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to the
polynucleotide of b), and e) an RNA equivalent of a)-d). In one alternative, the polynucleotide
comprises at least 60 contiguous nucleotides.

Additionally, the invention provides a method for detecting a target polynucleotide ini a sample,
said target polynucleotide having a sequence of a polynucleotide selected from the group consisting of
a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ
1D NO:6-10, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least
90% identical to a polynucleotide sequence selected from. the group consisting of SEQ ID NO:6-10, c)
a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to the
polymucleotide of b), and &) an RNA equivalent of a)-d). The method comprises ) hybridizing the
sample with a probe comprising at least 20 conﬁguous nucleotides comprising a sequence
complementary 10 said target polynucleotide in the sample, and which probe specifically hybridizés td
said target polynucleotide, under conditions whereby a hybridization complex is formed between said
probe and said target polynucleotide or fragments thereof, and b) detecting the presence or absence of
said hybridization complex, and optionally, if present, the amount thereof. In one alternative, the probe
comprises at least 60 contiguous nucleotides.

The invention further provides a method for detecting a target polynucleotide in a sample, said
target polynucleotide having a sequence of a polynucleotide selected from the group consisting of a) a
polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQID
NO:6-10, b) a polynucleotide comprising a naturally occurring polymicleotide sequence at least 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:6-10, ¢) a
polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to the
polymucleotide of b), and &) an RNA equivalent of a)-d). The method comprises ) amplifying said
target polymucleotide ox fragment thereof using polymerase chain reaction amplification, and b)
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detecting the presence or absence of said amplified target polynucleotide or fragment thereof, and,
optionally, if present, the amount thereof.

The invention further provides a composition comprising an effective amount of a polypeptide
selected from the group consisting of &) a polypeptide comprising an amino acid sequence selected
from the group consisting of SEQ ID NO:1-5, b) a polypeptide comprising a naturally occurring amino
acid sequence at least 90% identical to an amino acid sequence selected from the group consisting of
SEQ ID NO:1-5, c) a biologically active fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-5, and d) an immunogenic fragrent of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-5, and
a pharmaceutically acceptable excipient. In one embodiment, the composition comprises an amino
acid sequence selected from the group consisting of SEQ ID NO:1-5. The invention additionally
provides a method of treating a disease or condition associated with decreased expression of
functional ADGUC, comprising administering to a patient in need of such treatment the compaosition.

' The invention also provides a method for screening a compound for effectiveness as an
agonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an aﬁino
acid sequence selected from the group consisting of SEQ ID NO:1-5, b) a polypeptide comprising a
paturally occurring amino acid sequence at least 20% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-5, c) a biologically am:i\;e fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-3, and d) an.
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-5. The method comprises a) exposing a sample comprising the
polypeptide to a compound, and b) detecting agonist activity in the sample. In one alternative, the
invention provides a composition comprising an agonist compound identified by the method and a
pharmaceuiically acceptable excipient. In another alterpative, the invention provides a method of
treating a disease or condition associated with decreased expression of functional ADGUC,
comprising administering to a patient in need of such treatment the composition.

Additionally, the invention provides a method for screening a compound for effectiveness as
an antagonist of a polypeptide selected from the group consisting of &) a polypeptide cormprising an
amino acid sequence selected from the group consisting of SEQ ID NO:1-3, b) a polypeptide
comprising a naturally occurring amino acid sequence at least 90% identical to an amino acid
sequence selected from the group consisting of SEQ ID NO:1-5, ¢) a biologically acﬁve fragroent of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-5, and
d) an immunogenic fragment of apolypépﬁde having an amino acid sequence selected from the group
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consisting of SEQ ID NO:1-5. The method comprises a) exposing a sample comprising the
polypepﬁde to a compound, and b) detecting antagonist activity in the sample. In one alternative, the
invention provides a composition comprising an antagonist compound identified by the method and a
pharmaceutically acceptable excipient. In another alternative, the invention provides a method of
treating a disease or condition associated with overexpression. of functional ADGUC, comprising
administering to a patient in need of such treatment the composition.

The invention farther provides a method of screening for a compound that specifically binds to
a polypeptide selected from the group consisting of a) a polypeptide comprising an amine acid
sequence selected from the group consisting of SEQ ID NO:1-5, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-5, c) a biologically active fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID Né:l-S, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-5. The method comprises a) combining the polypeptide with at least one
test compound under suitable conditions, and b) detecting binding of the polypeptide to the test
compound, thereby identifying a compound that specifically binds to the polypeptide.

The invention further provides a method of screening for a compound that modulates the
activity of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-5, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-5, ¢) a biologically active fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-5, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-5. "The method comprises a) combining the polypeptide with at least one
test compound under conditions permissive for the activity of the polypeptide, b) assessing the activity
of the polypeptide in the presence of the test compound, and ¢) comparing the activity of the
polypeptide in the presence of the fest compound with the activity of the polypeptide in the absence of
the test compound, wherein a change in the activity of the polypeptide in the presence of the test
compound is indicative of a compound that modulates the activity of the polypeptide.

The invention further provides a method for sereening a compound for effectiveness in
altering expression of a target polymcleotide, wherein said target polynucleotide comprises a sequence
selected from the group consisting of SEQ ID NO:6-10, the method comprising a) exposing a sample
comprising the target polynucleotide to a compound, and b) detecting altered expression of the target

7
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polynucieotide.

The invention further provides a method for assessing toxicity of a test compound, said
method comprising a) freating a biological sample containing micleic acids with the test compound; b)
hybridizing the nucleic acids of the treated biological sample with a probe corprising at least 20
contiguous nucleotides of a polynucleotide selected from the group consisting of i) a polynucleotide
comprising a polynucleotide sequence selected from the group consisting of SEQ ID NO:6-10, ii) a
polynucleotide comprising a naturally occurring polynuclectide sequence at least 90% identical to a
polynucleotide sequence selected from the group consisting of SEQ ID NO:6-10, iii) a polymucleotide
having a sequence complementary to i), iv) a polynucleotide complementary to the polysucleotide of
i), and v) an RNA equivalent of i)-iv). Hybridization occurs under conditions whereby a specific
hybridization complex is formed between said probe and a target polynucleotide in the biological
sample, said target polymicleotide selected from the group consisting of i) a polynucleotide comprising
a polynucleotide sequence selected from the group consisting of SEQ ID NO:6-10, ii) a polynucleotide
comprising a naturally occurring polynucleotide sequence at least 90% identical to a polynucleotide
sequence selected from the group consisting of SEQ ID NO:6-10, iii) a polynucleotide complementary
to the polynucleotide of i), iv) a polynucleotide complementary to the polynucleotide of if}, and v) an
RNA equivalent of i)-iv). Aliernatively, the target polynucleotide comptises a fragment of a
polynucleotide sequence selected from the group consisting of i)-v) above; ¢) quantifying the amount
of hybridization complex; and d) comparing the amount of hybridization complex in the treated
biological sample with the amount of hybridization complex in an untreated biological sample, wherein
a difference in the amount of hybridization complex in fhe treated biological sample is indicative of
toxicity of the test compound.

BRIEF DESCRIPTION OF THE TABLES

Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide
sequences of the present invention.

Table 2 shows the GenBank identification mmmber and annotation of the nearest GenBank
homolog for polypeptides of the invention. The probability score for the match between each
polypeptide and its GenBank homolog is also shown.

Table 3 shows structural features of polypeptide sequences of the invention, including
predicted motifs and domains, along with the methods, algorithms, and seaichable databases used for
analysis of the polypeptides. .

Table 4 lists the cDNA and/or genomic DNA fragments which were used to assemble
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polynucleotide sequences of the invention, along with selected fragments of the polynucleotide
Ssequences.

Table 5 shows the representative cDNA library for polynucleatides of the invention.

Table 6 provides an appendix which describes the tissues and vectors used for construction of
the ¢cDNA libraries shown in Table 5.

Table 7 shows the tools, programs, and algorithms used to analyze the polynucleotides and
polypeptides of the invention, along with applicable descriptions, references, and threshold p

DESCRIPTION OF THE INVENTION

Before the present proteins, nucleotide sequences, and methods are described, it is understood
that this invention is not limited to the particular machines, materials and methods described, as these
may vary. It is also to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to limit the scope of the present invention which. will
be Yimited only by the appended claims.

Tt must be noted that as used herein and in the appended claims, the singular forms “a,” “an,”
and “the’” include phural reference unless the context clearly dictates otherwise. Thus, for example, a
reference to “a host cell” includes a plurality of such host cells, and a reference to “an antibody” is a
reference to one or more antibodies and equivalents thereof known to those skilled in the art, and so
forth.

Unless defined otherwise, all technical and scientific terms nsed herein have the same
meanings as commonly understood by one of ordinary skill in the art to which this invention belongs.
Although any machines, materials, and methods similar or equivalent to those described herein can be
used to practice or test the present invention, the preferred machines, materials and methods are now
described. All publications mentioned herein are cited for the purpose of describing and disclosing the
cell lines, protocols, reagents and vectors which are reported in the publications and which might be
used in connection with the invention. Nothing berein is to be construed as an admission that the
invention is not entitled to antedate such disclosure by virtue of pxior invention.

DEFINITIONS

“ADGUC” refers o the amino acid sequences of substantiaily purified ADGUC obtained
from any species, particularly a mammalian species, including bovine, ovine, porcine, murine, equine,
and human, and from any source, whether nat_ura.l, synthetic, semi-synthetie, or recombinant.

The term “agonist” refers to a molecule which intensifies or mimics the biological activity of

9
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ADGUC. Agonists may include proteins, nucleic acids, carbobydrates, small molecules, or any other
compound or composition which modulates the activity of ADGUC either by directly interacting with
ADGUC or by acting on components of the biological pathway in which ADGUC participates.

An “allelic variant” is an alternative form of the gene encading ADGUC. Allelic variants may
result from at least one mutation in the nucleic acid sequence and may result in altered mRNAS or in
polypeptides whose structure or function may or may not be altered. A gene may have none, one, or
many allelic variants of its naturally occurring form, Common mutational changes which give rise to
allelic variants are generally ascribed to natural deletions, additions, or substitutions of nucleotides.
Each of these types of changes may occur alone, or in combination with the others, one or more times
in a given sequence.

“Altered” nucleic acid sequences encoding ADGUC inclade those sequences with deletions,
insertioﬁs, or substitutions of different nucleotides, resulting in a polypeptide the same as ADGUC or a
palypeptide with at least one fumﬁonal characteristic of ADGUC. Included within this definition are
polymorphisms which may or may not be readily detectable using a particular oligonucleotide probe of
the polynucleatide encoding ADGUC, and improper or unexpected hybridization to allelic variants, with
a Jocus other than the normal chromosomal locus for the polynucleotide sequence encoding ADGUC.
The encoded protein may also be “altered,” and may contain deletions, insertions, or substitutions of
amino acid residues which produce a silent change and result in a functionally equivalent ADGUC.
Deliberate amino acid substitutions may be made on the basis of similarity in polarity, charge, soluﬁﬂity,
hydrophobicity, hydrophilicity. and/or the amphipathic nature of the residues, as long as the biological
or immunological activity of ADGUC is retained. For example, negatively charged amino acids may
include aspartic acid and glutamic acid, and positively charged amino acids may include lysine and
arginine. Amino acids with uncharged polar side chains having similar hydrophilicity values may
include: asparagine and ghutammine; and serine and threonine. Amino acids with uncharged side chains
having similar hydrophilicity values may include: leucine, isoleucine, and valine; glycine and alanine;
and phenylalanine and tyrosine.

The terms “amino acid” and “amino acid sequence” refer to an oligopeptide, peptide,
polypeptide, or protein sequence, or a fragment of any of these, and to naturally occurring or synthetic
molecules. Where “amino acid sequence” is recited to refer to a sequence of a naturally occurring
protein molecule, “amino acid sequence” and like terms are not meant to limit the amino acid sequence
to the complete native amino acid sequence associated with the recited protein molecule.

“Amplification” relates 10 the production of additional copies of a nucleic acid sequence.

Amplification is generally carried out using polymerase chain reaction (PCR) technologies well known

10
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in the art.

The term “antagonist” refers to a molecule which inhibits or atienuates the biological activity
of ADGUC. Antagonists may include proteins such as antibodies, nucleic acids, carbohydrates, small
molecules, or any other compound or composiﬁon which modulates the activity of ADGUC either by
directly interacting with ADGUC or by acting on components of the biological pathway in which
ADGUC participates.

The texm “antibody” refers to intact immunoglobulin molecules as well as to fragments
thereof, such as Fab, F(ab’),, and Fv fragments, which are capable of binding an epitopic determinant.
Antibodies that bind ADGUC polypeptides can be prepared using intact polypeptides or using
fragments containing small peptides of interest as the immunizing antigen. The polypeptide or
oligapeptide used to immunize an animal (e.g., 2 mouse, a rat, or a rabbit) can be derived from the
translation of RNA, or synthesized cheimically, and can be conjugated to a catrier protein if desired.
éommonly used canders that are chemically coupled ta peptides include bovine serum albumin,
thyroglobulin, and keyhole limpet hemocyanin (KLLH). The coupled peptide is then used to immunize
the animal.

The term “antigenic determinant” refers to that region of a molecule (i.e., an epitope) that
makes contact with a particular antibody. When a protein or a fragment of a protein is used to
immunize a host animal, numerous regions of the protein may induce the production of antibodies
which bind specifically to antigenic determinants (particular regions or three-dimensional structures on
the protein). An antigenic determinant may compete with the intact antigen (i.e., the immunogen used
to elicit the immune response) for binding to an antibody.

' The term “antisense” refers to any composition capable of base-pairing with the “sense”
(coding) strand of a specific nucleic acid sequence. Antisense compositions may include DNA; RNA;
peptide nucleic acid (PNA); oligonucleotides having modified backbone linkages such as
phosphorothioates, methylphosphonates, or benzylphosphonates; oligonucleotides having modified
sugar groups such as 2'-methoxyethyl sugars or 2'-methoxyethoxy sugars; or oligonuclectides having
modified bases such as 5-methyl cytosine, 2'-deoxyuracil, or 7-deaza-2'-deoxyguanosine. Antisense
molecules may be produced by any method including chemical synthesis or transcription. Once
introduced into a cell, the complementary antisense molecule base-pairs with a naturally occorring
nucleic acid sequence produced by the eell to form duplexes which block either transcription or
transtation. The designation “negative” or “minus” can refer to the antisense strand, and the
designation “positive” or “plus” can refer to the sense strand of a reference DNA molecule.

The term “biologically active” refers to a protein having structural, regulatary, or bicchemical

11
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functions of a naturally occurring molecule. Likewise, “immunologically active” or “immunogenic”
refers to the capability of the natural, recombinant, or synthetic ADGUC, or of any oligopeptide
thereof, to induce a specific immmune response in appropriate animals or cells and to bind with specific
antibodies.

“Complementary” describes the relationship between two single-stranded nucleic acid
sequences that anneal by base-pairing. For example, 5'-AGT-3' pairs with its complement,
3“TCA-5'

A “composition comprising a given polynucleotide sequence” and a “composition comprising a
given amino acid sequence™ refer broadly to any composition containing the given polynucleotide or
amino acid sequence. The composition may comprise a dry formulation or an aqueous solution.
Compaositions comprising ‘polynucleoﬁde sequences encoding ADGUC or fragments of ADGUC may
be employed as hybridization probes. The probes may be stored in freeze-dried form and may be
associated with a stabilizing agent such as a carbohydfate. In hybridizationé, the probe may be
deployed in an aqueous solution containing salts (e.g., NaCl), detergents (e.g., sodium dodecyl sulfate;
SDS), and other components (e.g., Denhardf's solution, dry milk, salmon sperm DNA, efc.).

“Consensus sequence” refers to a nucleic acid sequence which has been subjected to
repeated DNA sequence analysis to resolve uncalled bases, extended using the XIL-PCR kit (Applied
Biosystems, Foster City CA) in the 5" and/or the 3' direction, and resequenced, or which has been
assembled from one or more overlapping cDNA, EST, or genomic DNA fragments using a computer
program for fragment assembly, such as the GELVIEW fragment assembly system (GCG, Madison
‘WI) or Phrap (University of Washington, Seaitle WA). Some sequences have been both extended
and assembled to produce the consensus sequence. X

“Conservative amino acid substitutions” are those substitutions that are predicted to least
interfere with the properties of the original protein, i.e., the strocture and especially the function of the
protein is conserved and not significantly changed by such substitutions. The table below shows amino
acids which may be substituted for an original amino acid in a protein and which are regarded as

conservative amino acid substitutions.

Original Residue Conservative Substitution
Ala Gly, Ser

Arg His, Lys

Asn Asp, Gln, His

Asp Asn, Glu

Cys Ala, Ser

Gln Asn, Gha, His

Gln Asp, Gln, His
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Gly Ala
His Asn, Arg, Gln, Glu
le Len, Val
Len e, Val
Lys Arg, Gln, Glu
Met Leu, Ile
Phe His, Met, Lew, Trp, Tyr
Ser Cys, Thr
Thr Ser, Val
Tip Phe, Tyr
Tyr His, Phe, Trp
Val Tie, Leu, Thr

Conservative amino acid substitutions generally maintain (a) the structure of the polypeptide
backbone in the area of the substitution, for example, as a beta sheet or alpha helical conformation,
(b) the chasge or hydrophobicity of the molecule at the site of the substitution, and/or (c) the bulk of
the side chain.

A “deletion” refers to a change in the amino acid or nucleotide sequence that results in the
absence of one or more amino acid residues or micleotides.

The term “derivative” refers to a chemically modified polynucleotide or polypeptide.
Chemical modifications of a polynucleotide can include, for example, replacement of hydrogen by an
alkyl, acyl, hydroxyl, or amino group. A derivative polynucleotide encodes a polypeptide which retains
at least one biological or immunological function of the natural molecule. A derivative polypeptide is
one modified by glycosylation, pegylation, or any similar process that retains at least one biological or
immunological function of the polypeptide from which it was derived.

A “detectable label” refers to a reporter molecule or enzyme that is capable of generating a
measurable signal and is covalently or noncovalently joined to a polynucleotide or polypeptide.

“Differential expression” refers to increased or upregulated; or decreased, downregulated, or
absent gene or protein expression, determined by comparing at least two different samples. Such
comparisons may be carried out between, for example, a treated and an unireated sample, or a
diseased and a normal sample.

A “fragment” is a unique portion of ADGUC or the polynucleotide encoding ADGUC which
is identical in sequesnce to but shorter in length than the parent sequence. A fragment may comprise
up to the entire length of the defined sequence, minus one nucleotide/amino acid residue. For
example, a fragment may comprise from 5 to 1000 contiguous nucleotides or amino acid residues. A
fragment used as a probe, primer, antigen, therapeutic molecule, or for other purposes, may be at least
5, 10, 15, 16, 20, 25, 30, 40, 50, 60, 75, 100, 150, 250 or at least 500 contiguous nucleotides or amino
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acid residues in length, Fragments may be preferentially selected from cestain regions of a molecule,
For example, a polypeptide fragment may comprise a certain length of contiguous arnino acids
selected from the first 250 or 500 amino acids (or first 25% or 50%) of a polypeptide as shown in a
certain defined sequence. Clearly these lengths are exemplary, and any length that is supported by the
specification, including the Sequence Listing, tables, and figures, may be encompassed by the present
embodiments.

A fragment of SEQ ID NO:6-10 comprises a region of unique polynucleotide sequence that
specifically identifies SEQ ID NO:6-10, for example, as distinct from any other sequence in the
genome from which the fragment was obtained. A fragment of SEQ ID NO:6-10 is useful, for
example, in hybridization and amplification technologies and in analogous methods that distingnish SEQ
ID NO:6-10 from related polynucleotide sequences. The precise length of a fragment of SEQ ID
NO:6-10 and the region of SEQ ID NO:6-10 to which the fragment corresponds are routinely
determinable by one of ordinary skill in the art based on the infended purpose for the fragment.

A fragment of SEQ ID NO:1-5 is encoded by a fragment of SEQ ID NO:6-10. A fragment
of SEQ ID NO:1-5 comprises a region of unique amino acid sequence that specifically identifies SEQ
ID NO:1-5. For example, a fragment of SEQ ID NO:1-3 is useful as an immunogenic peptide for the
development of antibodies that specifically recognize SEQ ID NO:1-5. The precise length of a
fragment of SEQ ID NO:1-5 and the region of SEQ ID NO:1-5 to which the fragment corresponds
are routinely determinable by one of ordinary skill in the art based on the intended purpose for the
fragment. )

A “full Jength” polynucleotide sequence is one containing at least a translation initiation codon.
(e.g.. methjonine) followed by an open reading frame and a translation termination codon, A “full
length” polynucleotide sequence encodes a “full length” polypeptide sequence.

“Homology” refers to sequence similarity or, interchangeably, sequence identity, between two
ot more polynucleotide sequences or twa or more polypeptide sequences.

The terms “pescent identity” and “% identity,” as applied to polynucleotide sequences, refer to
the percentage of residue matches between at least two polynucleotide sequences aligned using a
standardized algorithm. Such an algorithm may insert, in a standardized and reproducible way, gaps in
the sequences being compared in order to optimize alignment between two sequences, and therefore
achieve a more meaningful comparison of the two sequences.

Percent identity between polynucleotide sequences may be determined using the default )
parameters of the CLUSTAL V algorithm as incorporated info the MEGALIGN version 3.12e
sequence alignment program. This program is part of the LASERGENE software package, a suite of
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1
molecular biological analysis programs (DNASTAR, Madison WI). CLUSTAL V is described in.
Higgins, D.G. and P.M. Sharp (1989) CABIOS 5:151-153 and in Higgins, D.G. et al. (1992) CABIOS
8:189-191. For pairwise alignments of polynucleotide sequences, the default parameters are set as
follows: Ktuple=2, gap penalty=5, window=4, and “diagonals saved”=4. The “weighted” residue
weight table is selected as the default. Percent identity is reported by CLUSTAL V as the ‘j;efccm
similarity” between aligned polynucleatide sequences.

Alternatively, a suite of ;:ommonly used and freely available sequence comparison algorithms
is provided by the National Center for Biotéc.hnology Information (NCBI) Basic Local Alignment
Search Tool (BLAST) (Altschul, S.F. et al. (1990) J. Mol. Biol. 215:403-410), which is available from
several sources, including the NCBI, Bethesda, MD, and on the Internet at
http://www.ncbi.ntm.nih. gov/BLAST/. The BLAST software suite inciudes various sequence analysis
programs including “blastn,” that is used to align a known polynucleotide sequence with other
polynucleotide sequences from a variety of databases. Also available is a tool called “BLAST 2
Sequences” that is used for direct pairwise compatison of two nucleotide sequences. “BLAST 2
Sequences” can be accessed and used interactively at http://www.ncbi.nlm.nih. gov/gorf/b12.html. The
“BLAST 2 Sequences” taol can be used for both blastn and blastp (discussed below). BLAST
programs are commonly used with gap and other parameters set to default settings. For example, to
compare two nucleotide sequences, one may use blastn with the “BLAST 2 Sequences” tool Version
2.0.12 (April-21-2000) set at default paramieters. Such default parameters may be, for example:

Matrix: BLOSUMG2

Reward for match: 1

Penalty for mismasch: -2

Open Gap: 5 and Extension Gap: 2 penalties

Gap x drop-off- 50

Expect: 10

Word Size: 11

Filter: on

Percent identity may be measured over the length of an entire defined sequence, for example,
as defined by a particular SEQ ID number, or may be measured over a shorter length, for example,
over the length of a fragment taken from a larger, defined sequence, for instance, a fragment of at
least 20, at least 30, at least 40, at least 50, at least 70, at least 100, or at least 200 contiguous

nucleotides. Such lengths are exemplary only, and it is understood that any fragment length supported
by the sequences shown herein, in the tables, figures, or Sequence Listing, may be used to describe a
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length over which percentage identity may be measuzed.

Nucleic acid sequences that do not show a high degree of identity may nevertheless encode
similar amino acid sequences due to the degeneracy of the genetic code. It is understood that changes
in a mcleic acid sequence can be made using this degeneracy to produce multiple nucleic acid
sequences that all encode substantially the same protein.

The phrases “percent identity” and “% identity,” as applied to polypeptide sequences, refer to
the percentage of residue matches between at least two polypeptide sequences aligned using a
standardized algorithm. Methods of polypeptide sequence alignment are well-known. Some alignment
methods take into account conservative amino acid substitutions. Such conservative substitutions,
explained in more detail above, generally preserve the charge and hydrophobicity at the site of
substitution, thus preserving the structure (and therefore function) of the polypeptide.

Percent identity between polypeptide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incorporated into the MEGAILIGN version 3.12e
sequence alignment program (described and referenced above). For pairwise alighments of
polypeptide sequences using CLUSTAL V, the default parameters ate set as follows: Ktuple=1, gap
penalty=3, window=>5, and “diagonals saved”=5. The PAM250 matrix is selected as the default
residue weight table. As with polynucleotide alignments, the percent identity is reported by
CLUSTAL V as the “percent similatity” between aligned polypeptide sequence pairs.

Alternatively the NCBI BLAST software suite may be used. For example, for a pairwise
comparison of two polypeptide sequences, one may use the “BLAST 2 Sequences” tool Version
2.0.12 (April-21-2000) with blastp set at default parameters. Such default parameters may be, for
example:

Matrix: BLOSUMG2

Open Gap: 11 and Extension Gap: 1 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 3

Filter: on

Percent identity may be measured over the length of an entire defined polypeptide sequence,
for example, as defined by a particular SEQ ID number, or may be measured over a shorter length,

for example, over the length of a fragment taken from a larger, defined polypeptide sequence, for
instance, a fragment of at least 15, at least 20, at least 30, at least 40, at least 50, at least 70 or at least
150 contiguous residues. Such lengths are exemnplary only, and it is understood that any fragment
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length supported by the sequences shown herein, in the tables, figures or Sequence Listing, may be
used to describe a length over which percentage identity may be measured.

“Human artificial chromosomes” (HACs) are linear microchromosomes which may contain
DNA sequences of about 6 kb to 10 Mb in size and which contain all of the elements required for
chromosome replication, segregation and maintenance.

The term “humanized antibody” refers to an antibody molecule in which the amino acid
sequence in the non-antigen binding regions has been altered so that the antibody more closely
resembles a human antibody, and still retains its original binding ability.

“Hybridization™ refers to the process by which a polynucleotide strand anneals with a
complementary strand through base pairing under defined hybridization conditions. Specific
hybridization is an indication that two nucleic acid sequences share a high degree of complementarity.
Specific hybridization complexes form under permissive annealing conditions and remain hybridized
after the “washing” step(s). The washing step(s) is particularly important in determining the
stringency of the hybridization process, with more stringent conditions allowing less non-specific
binding, i.e., binding between pairs of nucleic acid strands that are not perfectly matched. Permissive
conditions for annealing of micleic acid sequences are routinely determinable by one of ordinary skill in
the art and may be consistent among hybridization experiments, whereas wash conditions may be
varied among experiments to achieve the desired stringency, and therefore hybridization specificity.
Permissive annealing conditions occur, for example, at 68°C in the presence of about 6 x SSC, about
1% (w/v) SDS, and about 100 pg/ml sheared, denatured salmon. sperm DNA.

Generally, stringency of hybridization is expressed, in part, with reference to the temperature
under which the wash step is carried out. Such wash temperatures are typically selected to be about
5°Cto 20°C lower than the thermal melting point (T} for the specific sequence at a defined ionic
strength and pH. The T, is the temperature (under defined ionic strength and pH) at which 50% of
the target sequence hybridizes to a perfectly matched probe. An equation for calculating T, and
conditions for nucleic acid hybridization are well known and can be found in Sambrook, J. et al. (1989)
Molecular Cloning: A Laboratory Manual, 2" ed., vol. 1-3, Cold Spring Harbor Press, Plainview NY;
specifically see volume 2, chapter 9.

High stringency conditions for hybridization between polynucleotides of the present invention
include wash conditions of 68°C in the presence of about 0.2 x SSC and about 0.1% SDS, for 1 hour.
Alternatively, temperatures of about 65°C, 60°C, 55°C, or 42°C may be used. SSC concentration may
be varied from about 0.1 to 2 x SSC, with SDS being present at about 0.1%. Typically, blocking

reagents are used to block non-specific hybridization. Such blocking reagents include, for instance,
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sheared and denatured salmon sperm DNA at about 100-200 pg/ml. Organic solvent, such as
formamide at a concentration of about 35-50% v/v, may also be used under particular circumstances,
such as for RNA:DNA hybridizations. Useful variations on these wash conditions will be readily
apparent to those of ordinary skill in the art. Hybridization, particularly under high stringency
conditions, may be suggestive of evolutionary similarity between the nucleotides. Such similarity is
strongly indicative of a similar role for the nucleotides and their encoded polypeptides,

The term “hybridization complex” refers to a complex fom;ed between two nucleic acid
sequences by virtue of the formation of hydrogen bonds between complementary bases. A
hybridization complex may be formed in solution (e.g., Cyt or Ryt analysis) or formed between one
nucleic acid sequence present in solution and another nucleic acid sequence immobilized on a solid
support (e.g., paper, membranes, filters, chips, pins or glass slides, or any other appropriate substrate
to which. cells or their pucleic acids have been fixed).

The words “insertion” and “addition” refer to changes in an amino acid or nucleotide
sequence resulting in the addition of one or more amino acid residues or nucleotides, respectively.

“Immune response” can refer to conditions associated with inflammation, trauma, immune
disorders, or infectious or genetic disease, etc. These conditions can be characterized by expression
of various factoss, e.g., cytokines, chemokines, and other signaling molecules, which may affect
cellular and systemic defense systems.

An "immunogenic fragment" is a polypeptide or oligopeptide fragment of ADGUC which is
capable of eliciting an immune response when introduced into a living organism, for example, a
mammal. The term "immunogenic fragment” also includes any polypeptide or oligopeptide fragment of
ADGUC which is useful in any of the antibody production methods disclosed herein or known in the
art.

The term “microarray” refers to an arrangernent of a plurality of polynucleotides,
polypeptides, or other chemical compounds on a substrate.

The terms “element” and “array element” refer to a polynucleotide, polypeptide, or other
chemical compound having 2 unique and defined position on a microarray.

The term “modulate” refers to a change in the activity of ADGUC. For example, modulation
may cause an increase or a decrease in protein activity, binding characteristics, or any other biological,
functional, or immunological properties of ADGUC.

The phrases “nucleic acid” and “nucleie acid sequence” refer to a nucleotide, oligonucleotide,
polynuclectide, or any fragment thereof. These phrases also refer to DNA or RNA of genomic or
synthetic origin which may be single-stranded or double-stranded and may represent the sense or the
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antisense strand, to peptide nucleic acid (PNA), or to any DNA-like or RNA-like material.

“Operably linked"” refers to the situation in which a first nucleic acid sequence is placed in a
functional relationship with a second nucleic acid sequence. For instance, a promoter is operably
linked to a coding sequence if the promoter affects the transcription or expression of the coding
sequence. Operably linked DNA sequences may be in close proximity or contiguous and, where
necessary 10 join two protein coding regions, in the same reading frame.

“Peptide nucleic acid” (PINA) refers to an antisense molecule or anti-gene agent which
comprises an oligonucleotide of at least about 5 nucleotides in length linked to a peptide backbone of
amino acid residues ending in lysine, The terminal lysine confers solubility to the composition. PNAs
preferentially bind complementary single stranded DNA or RNA and stop transctipt elongation, and
may be pegylated to extend their lifespan in the cefl.

“Past-translational modification” of an ADGUC may involve lipidation, glycosylation,
phosphorylation, acetylation, racemization, proteolytic cleavage, and other modifications known in the
art. These processes may occur synthetically or biochemically. Biochemical modifications will vary
by cell type depending on the enzymatic milieu of ADGUC.

“Probe” refers to nucleic acid sequences encoding ADGUC, mei; complements, or fragments
thereof, which are used to detect identical, allelic or related nucleic acid sequences. Probes are

isolated oligonucleatides or palynucleotides attached to a detectable label or reporter molecule.

g

Typical labels include radioactive isotopes, ligands, chemiluminescent agents, and enzymes. “Primers”

are short nucleic acids, usually DNA oligomicleotides, which may be annealed to a target

polynucleotide by complementary base-pairing. The primer may then be extended along the target

DNA strand by a DNA. polymerase enzyme. Primer pairs can be used for amplification (and
identification) of a nucleic acid sequence, e.g., by the polymerase chain reaction (PCR).

Profyes and primers as used in the present invention typically comprise at least 15 contiguous
nucleotides of a known sequence. In order to enhance specificity, longer probes and primers may also
be employed, such as probes and primers that comprise at least 20, 25, 30, 40, 50, 60, 70, 80, 90, 100,
or at least 150 consecutive nucleotides of the disclosed nucleic acid sequences. Probes and primers
may be considerably longer than these examples, and it is understood that any length supported by the
specification, including the tables, figures, and Sequence Listing, may be used.

Methods for preparing and using probes and primers are described in the references, for
example Sambrook, J. et al. (1989) Molecular Cloning: A Laboratory Manual, 2* ed vol. 1-3, Cold
Spring Harbor Press, Plainview NY; Ausubel, FM. et al. (1987) Current Protocals in Molecular
Biology, Greene PubL Assoc. & Wiley-Intersciences, New York NY; Innis, M. et al. (1990) PCR
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Protocols, A Guide to Methods and Applications, Academic Press, San Diego CA. PCR primer pairs
can be derived from a known sequence, for example, by using computer prograws intended for that
purpose such as Primer (Version 0.5, 1991, Whitehead Institute for Biomedical Research, Caxnbridge
MA).

Oligonucleotides for use as primers are selected using software known in the art for such
purpose. For example, OLIGO 4.06 software is useful for the selection of PCR primer paits of up to
100 nucleotides each, and for the analysis of oligonucleotides and larger polynucleotides of up to 5,000
nucleotides from an input polynucleotide sequence of up to 32 kilobases. Similar primer selection
programs have incorporated additional features for expanded capabilities. For example, the PrimQU
primer. selection program. (available to the public from the Genome Center at University of Texas
South West Medical Center, Dallas TX) is capable of choosing specific primers from megabase
sequences and is thus useful for designing primers on a genome-wide scope. The Primer3 primer
selection program (available to the public from the Whitcheéd Institute/MIT Center for Genome
Researc];, Cambridge MA) allows the user to input a “mispriming library,” in which sequences to
avoid as primer binding sites are user-specified. Primer3 is useful, in particular, for the selection of
oligonucleotides for microarrays. (The source code for the latter two primer selection programs may
also be obtained from their respective sources and modified to meet the user’s specific needs.) The
PrimeGen program (available to the public from the UK Human Genome Mapping Project Resource
Centre, Cambridge UK) designs primers based on multiple sequence alignments, thereby allowing
selection of primers that hybridize to either the most conserved or least canserved regions of aligned
mucleic acid sequences. Hence, this program is useful for identification of both unique and conserved
oligonucleotides and polynucleotide fragments. The oligonucleotides and polynucleotide fragments
identified by any of the above selection methods ire useful in hybridization technologies, for example,
as PCR or sequencing primers, microatray elements, or specific probes to identify fully or partially
complementary polynucleotides in a sample of nucleic acids. Methods of oligomucleotide selection are
not limited to those described above.

A “recombinant nucleic acid” is a sequence that is not naturally occurring or has a sequence
that is made by an artificial combination of two or more otherwise separated segments of sequence.
This artificial combination is often accomplished by chemtical synthesis or, more commonly, by the
artificial manipulation of isolated segments of nucleic acids, e.g., by genetic engineering techniques
such as those described in Sambrook, supra. The term recombinant includes nucleic acids that have
been altered solely by addition, substitution, or deletion of a portion of the nucleic acid. Frequently, a

recombinant nucleic acid may include a nucleic acid sequence operably linked to a promoter sequence.
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Such a xecombinan_t nucleic acid may be part of a vector that is used, for example, to transforim a cell.

Alternatively, such recombinant nucleic acids may be part of a viral vector, e.g., based on a
vaccinia virus, that could be use to vaccinate a mammal wherein the recombinant nucleie acid is
expressed, inducing a protective immunological response in the mammal.

A “regulatory element” refers to a nucleic acid sequence usvally derived from untranslated
regions of a gene and includes enhancers, promoters, introns, a0d 5’ and 3’ untranslated regions
(UTRs). Regulatory elements interact with host or viral proteins which control transcription,
translation, or RNA stability.

“Reporter molecules” are chemical or biochemical moieties used for labeling a nucleic acid,

amino acid, or antibody. Reporter molecules include radionuclides; enzymes; fluorescent,

' chemiluminescent, or chromogenic agents; substrates; cofactors; inhibitors; magnetic particles; and

other moieties known in the art.

An “RNA equivalent,” in reference to a DNA sequence, is composed of the same linear
sequence of nucleotides as the reference DNA sequence with the exception that all occurrences of
the nitrogenous base thymine are replaced with uracil, and the sugar backbone is composed of ribose
instead of deoxyribose.

The term. “sample” is used in its broadest sense. A sample suspected of containing ADGUC,
nucleic acids encoding ADGUC, or fragments thereof may comprise a bodily fluid; an extract from a
cell, chromosome, organelle, or membrane isolated from a cell; a cell; genomic DNA, RNA, or cDNA,
in solution or bound to a substrate; a tissue; a tissue print; etc.

The terms “specific binding” and “specifically binding” refer to that interaction between a
protein or peptide and an agonist, an antibody, an antagonist, a small molecule, or any natural or
synthetic binding composition. The interaction is dependent upon the presence of a particular é&ucma
of the protein, e.g., the antigenic determinant or epitope, recognized by the binding molecule. For
example, if an antibody is specific for epitope “A,” the presence of a polypeptide comprising the
epitope A, or the presence of free unlabeled A, in a reaction containing free labeled A and the
antibody will reduce the amount of labeled A that binds to the antibody.

The term “substantially purified” refers to nucleic acid or amino acid sequences that are
removed from their natural environment and are isolated or separated, and are at least 60% free,
preferably at least 75% free, and most preferably at least 90% free from other components with
which they are naturally associated.

A “substimtion” refers to the replacement of one or more amine acid residues or nucleotides

by different amino acid residues or nucleotides, respectively.
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“Substrate” refers to any suitable rigid or semi-tigid support including membranes, filters,
chips, slides, wafers, fibers, magnetic or nonmagnetic beads, gels, tubing, plates, polymers,
microparticles and capillaries. The substrate can have a variety of surface forms, such as wells,
trenches, pins, channels and pores, to which polynucleotides or polypeptides are bound.

A “transcript image” refers to the collective pattern of gene expression by a particular cell
type or tissue under given conditions at a given time.

“Transformation” describes a process by which exogenous DNA is introduced into a recipient
cell. Transformation may occur under natural or artificial conditions according to various methods
well known in the art, and may rely on any known method for the insertion of foreign nucleic acid
sequences into a prokaryotic or eukaryotic host cell. The method for transformation is selected based
on the type of host cell béing transformed and may include, but is not limited to, bacteriophage or viral
infection, electroporation, heat shock, lipofection, and particle bombardment. The term “transformed
cells” includes stably transformed cells in which the inserted DNA is capable of replication either as
an autonomously replicating plasmid or as part of the host chromosome, as well as transiently
transformed cells which express the inserted DNA. or RNA for limited periods of time.

A "transgenic organism," as used herein, is any organism, including but not limited to animals
and plants, in which one or more of the cells of the organism contains heterologous nucleic acid
introduced by way of human intervention, such as by transgenic techniques well known in the art. The
nucleic acid is introduced into the cell, directly or indirectly by introduction into a precursor of the cell,
by way of deliberate genetic manipulation, such as by microinjection or by infection with a

recombinant virus. The term genetic manipulation does not include classical cross-breeding, or in vitro

fertilization, but rather is directed to the introduction of a recombinant DNA molecule. The transgenic
organisms conternplated in accordance with the present invention include bacteria, cyanobactetia,
fungi, plants and animals. The isolated DNA of the present invention can be introduced into the host
by methods known in the art, for example infection, transfection, transformation or transconjugation.
Techniques for transferring the DNA of the present invention into such organisms are widely known
and provided in references such as Sambrook et al. (1989), supra.

. A “variant” of a particular nucleic acid sequence is defined as a nucleic acid sequence having
at least 40% sequence identity to the particular mucleic acid sequence over a certain length of one of
the mucleic acid sequences using blastn with the “BLAST 2 Sequences™ tool Version 2.0.9 (May-07-
1999) set at default parameters. Such a pair of nucleic acids may shiow, for example, at least 50%, at
least 60%, at least 70%, at least 80%, at Jeast 85%, at least 90%, at least 91%, at least 92%, at least
93%, at lgast 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater
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sequence identity over a certain defined length. A variant may be described as, for example, an
“allelic” (as defined above), “splice,” “species,” or “polymorphic” _van‘ant. A splice variant may have
significant identity 1o a reference molecule, but will generally have a greater or lesser number of
polynueleotides due to alternative splicing of exons during mRNA processing. The corresponding
polypeptide may possess additional functional domains or lack domains that are present in the
reference molecule. Species variants are polynucleotide sequences that vary from one species to
another. The resulting polypeptides will generally have significant amino acid identity relative to each
other. A polymorphic variant is a variation in the polynucleotide sequence of a particular gene
between individuals of a given species. Polymorphic variants also may encompass “single nucleotide
polymorphisms™ (SNPs) in. which the polynucleotide sequence varies by one nucleatide base. The
presence of SNPs may be indicative of, for example, a certain population, a disease state, or a
propensity for a disease state.

A “variant” of a particular polypeptide sequence is defined as a polypeptide sequence having
at least 40% sequence identity to the particular polypeptide sequence over a certain length of one of
the polypeptide sequences using blastp with the “BLAST 2 Sequences™ tool Version 2.0.9 (May-07-
1999) set at default parametess. Such a pair of polypeptides may show, for example, at least 50%, at
least 60%, at least 70%, at least 80%, at least 90%, at least 91%, at least 92%, at least 93%, at least
94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater sequence
identity over a certain defined length of one of the polypeptides.

THE INVENTION

The invention is based on the discovery of new human adenylyl and guanylyl cyclases
(ADGUC), the polymucleotides encoding ADGUC, and the use of these compositions for the
diagnosis, treatment, or prevention of neurological, cardiovascular, vision, reproductive, and smooth
muscle disorders, and bacterial infections.

Table 1 swmrmarizes the nomenclature for the full length polynucleotide and polypeptide
sequences of the invention. Each polynucleotide and its corresponding polypeptide are correlated to a
single Incyte project identification number (Incyte Project ID). Each polypeptide sequence is denoted
by both a polypeptide sequence identification number (Polypeptide SEQ ID NO:) and an Incyte
polypeptide sequence mmnber (Incyte Polypeptide ID) as shown. Each polynucleotide sequence is
denoted by both a polynucleotide sequence identification number (Polynucleotide SEQ ID NO:) and an
Incyte polynucleotide consensus sequence number (Incyte Polynucleotide ID) as shown.

Table 2 shows sequences with homology to the polypeptides of the invention as identified by
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BLAST analysis against the GenBank protein (genpept) database. Columns 1 and 2 show the
polypeptide sequence identification mumber (Polypeptide SEQ ID NO:) and the corresponding Incyte
polypeptide sequence number (Incyte Polypeptide ID) for polypeptides of the invention. Colwun 3
shows the GenBank identification number (Genbank ID NO?) of the nearest GenBank homolog.
Column 4 shows the probability score for the match between each polypeptide and its GenBank
homolog. Column 5 shows the annotation of the GenBank homolog along with relevant citations
where applicable, all of which are expressly incorporated by reference herein.

Table 3 shows vatious stractural features of the polypeptides of the invention. Columns 1 and
2 show the polypeptide sequence identification number (SEQ ID NO:) and the corresponding Incyte
polypeptide sequence number (Incyte Polypeptide ID) for each polypeptide of the invention. Column
3 shows the number of amino acid residues in each polypeptide. Colamn 4 shows potential
phosphorylation sites, and column 5 shows potential glycosylation sites, as determined by the MOTIFS
program of the GCG sequence analysis software package (Genetics Computer Group, Madison. WI).
Column 6 shows amino acid residues comprising signature sequences, domains, and motifs. Column 7
shows analytical methods for protein structure/function analysis and in some cases, searchable
databases to which the analytical methods were applied.

Together, Tables 2 and 3 summarize the properties of polypeptides of the invention, and these
properties establish that the claimed polypeptides are adenylyl and guanylyl cyclases. For example,
SEQ ID NO:1 is 89% identical to rat adenylyl cyclase type IV (GenBank ID g202676) as determined
by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) The BLAST probability score
is 0.0, which indicates the probability of obtaining the observed polypeptide sequence alignment by
chance. SEQ ID NO:1 also coptains an adenylate/guanylate cyclase catalytic domain as determined
by searching for statistically significant matches in the hidden Markov moadel (HMM)-based PFAM
database of conserved protein family domains. (See Table 3.} Data from BLIMPS, MOTIFS, and
PROFILESCAN analyses provide further corroborative evidence that SEQ ID NO:1 is an
adenylate/guanylate cyclase. In-an alternative example, SEQ ID NO:2 is 99% identical over amino
acids 384 to 836 to rat adenylyl cyclase type V (GenBank ID g1758332) as determined by the Basic
Local Alignment Search Tool (BLAST). (See Table 2.) The BLAST probability score is 0.0, which
indicates the probability of obtaining the observed polypeptide sequence alignment by chance. SEQ
ID NO:2 also contains an adenylate/guanylate cyclase catalytic domain as determined by searching
for statistically significant matches in the hidden Markov model (HMM)-based PFAM database of
conserved protein family domains. (See Table 3.) Data from BLIMPS, MOTIFS, and
PROFILESCAN analyses provide further corroborative evidence that SEQ ID NO:2 is an

24

JP 2004-529603 A 2004.9.30



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

25

30

(108) JP 2004-529603 A 2004.9.30

WO 02/02757 PCT/US01/20491

adenylate/guanylate cyclase. In another alternative example, SEQ ID NO:3 is 46% identical to worm
adenylate cyclase (GenBank ID g868200) as determined by the Basic Local Alignment Search Tool
(BLAST). (See Table 2.) The BLAST probability score is 2.2e-21, which indicates the probabiﬁty of
obtaining the observed polypeptide sequence alignment by chance. In another alternative examblc,
SEQ ID NO:4 is 100% identical over amino acids 294 to 769 to human protein similar to yeast
adeﬁylam cyclase (GenBank ID g1504042) as determined by the Basic Local Alignment Search Tool
(BLAST). (See Table 2.} The BLAST probability score is 7.5e-254, which indicates the probability
of obtaining the observed polypeptide sequence alignment by chance. SEQ ID NO:4 also contains

- multiple leucine rich repeat domains as determined by searching for statistically significant matches in

the hidden Markov model (HMM)-based PFAM database of conserved protein family domains. (See
Table 3.) In another alternative example SEQ ID NO:5 is 91% identical to bovine adenylyl cyclase,
type I (GenBank ID g162613) as determined by the Basic Local Alignment Search Tool (BLAST).
(See Table 2.) The BLAST probability score is 0.0, which indicates the probability of obtaining the
observed polypeptide sequence alignment by chance. SEQ ID NO:5 also contains an
adenylate/guanylate cyclase catalytic domain as determined by searching for statistically significant
matches in the hidden Markov model (HMM)-based PFAM database of conserved protein family
domains. (See Table 3.) Data from BLIMPS, MOTIFS, and PROFILESCAN analyses provide
further corroborative evidence that SEQ ID NO:5 is an adenylate/guanylate cyclase, The algorithms
and parameters for the analysis of SEQ ID NO:1-5 are described in Table 7.

As shown in Table 4, the full length polynucleotide sequences of the present invention were
assembled using cDNA sequences or coding (exon) sequences derived from genomic DNA, or any
combination of these two types of sequences. Columns 1 and 2 list the polynucleotide sequence
identification number (Polymucleotide SEQ ID NO:) and the corresponding Incyte polymcleotide
consensus sequence number (Incyte Polynucleotide ID) for each polynucleotide of the invention.
Column 3 shows the length of each polynucleotide sequence in basepairs. Column 4 lists fragments of
the polynucleotide sequences which are useful, for example, in hybridization or amplification.
technologies that identify SEQ ID NO:6-10 or that distinguish between SEQ ID NO:6-10 and related
polynucleotide sequences. Colamn 5 shows identification numbers corresponding to cDNA
sequences, coding sequences (exons) predicted from genomic DNA, and/or sequence assemblages
comprised of both. cDNA and genomic DNA. These sequences were used to assemble the full length
polyﬁucleoﬁde sequences of the invention. Columns 6 and 7 of Table 4 show the nucleotide start (5')
and stop (3') positions of the ¢cDNA and/or genomic sequences in column 5 relative to their respective
full Jength sequences.
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The identification numbers in Column 5 of Table 4 may refer specifically, for example, to
Incyte cDNAs along with their corresponding cDNA libraries. For example, 676695071 is the
identification number of an Incyte cDNA sequence, and BRAUNOROI is the cDNA library from
Whicp itis dexived. Incyte cDNAs for which ¢cDNA libraries are not indicated were derived from
pooled cDNA libraries (e.g., 71190306V1). Alternatively, the identification numbers in column 5 may
refer to GenBank cDNAs or ESTs (e.g.. £1379036) which contributed to the assembly of the full
length polynucleotide sequences, Alternatively, the identification numbers in column 5 may refer to
coding regions predicted by Genscan analysis of genomic DNA. For example,
GNN.g8567699_0000030_02 is the identification number of a Genscan-predicted coding sequence,
with g8567699 being the GenBank identification number of the sequence to which Genscan was
applied. The Genscan-predicted coding sequences may have been edited prior to assembly. (See
Example IV.) Alternatively, the identification mambers in column 5 may refer to assemblages of both
cDNA and Genscan-predicted exons brought together by an “exon stitching™ algorithm. (See Example
V.) Alternatively, the identification numbers in column 5 may refer to assemblages of both cDNA and

. Genscan-predicted exons brought together by an “exon-stretching” algorithm. For example,

FL3685652_g8346725_g202676 is the identification number of a “stretched” sequence, with 3685652
being the Incyte project identification number, g8346725 being the GenBank identification number of
the human genomic sequence to which the “exon-stretching” algorithm was applied, and g202676
being the GenBank identification numiber of the nearest GenBank protein homolog. (See Example V.)
In some cases, Incyte cDNA coverage redundant with the sequence coverage shown in column 5
was obtained to confirm the final consensus polynucleotide sequence, but the relevant Incyte cDNA.
identification numb;:m are not shown.

Table 5 shows the representative cDNA libraries for those full length polynucleotide
sequences which were assembled using Incyte cDNA sequences. The representative cDNA library
is the Incyte cDNA library which is most frequently represented by the Incyte cDNA sequences
which were used to assemble and confirm the above polynucleotide sequences. The tissues and
vectors which were used to construct the cDNA libraries shown in Table 5 are described in Table 6.

The invention also encornpasses ADGUC variants. A preferred ADGUC variant is one
which has at least about 80%, or alternatively at least about 90%, or even at least about 95% atino
acid sequence identity to the ADGUC amino acid sequence, and which contains at least one functional
or stractural characteristic of ADGUC.

The jnvention also encompasses polynucleotides which encode ADGUC. In a particular

embodiment, the invention encompasses a polynucleotide sequence comprising a sequence selected
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from the group consisting of SEQ ID NO:6-10, which encodes ADGUC. The polynucleotide
sequences of SEQ ID NO:6-10, as presented in the Sequence Listing, embrace the equivalent RNA
sequences, wherein occurtences of the nitrogenous base thymine are replaced with uracil, and the
sugar backbone is composed of ribose instead of deoxyribose.

The invéntion also encompasses a variant of a polynucleotide sequence encoding ADGUC.
In particular, such a variant polynucleotide sequence will have at least about 70%, or alternatively at
least about 85%, or even at lsast about 95% polynucleotide sequence identity to the polynucleotide
sequence encoding ADGUC. A particular aspect of the invention encompasses a variant of a
polynucleotide sequence comprising a sequence selected from the group consisting of SEQ ID NO:6-
10 which has at least about 70%, or alternatively at least about 85%, or even at least about 95%
polynucleotide sequence identity to a nucleic acid sequence selected from the group consisting of SEQ
ID NO:6-10. Any one of the polynucleotide variants described above can encode an amino acid
sequence which contains at least one functional or structural characteristic of ADGUC.

It will be appreciated by those skilled in the art that as a result of the degeneracy of the
genetic code, a multimde of polynucleotide sequences encoding ADGUC, some bearing minimal
similarity to the polynucleotide sequences of any known and naturally occurring gene, may be
produced. Thué, the invention contemplates each and every possible variation of polynucleotide
sequence that could be made by selecting combinations based on possible codon choices. These
combinations are made in accordance with the standard triplet genetic code as applied to the
polynucleotide sequence of naturally occurring ADGUC, and all such variations are to be considered
as being specifically disclosed. )

Although nucleotide sequences which encode ADGUC and its variants are generally capable
of hybridizing to the nucleatide sequence of the naturally occurring ADGUC under appropriately
selected conditions of stn‘ngencj, it may be advantageous to produce nucleotide sequences encodiﬂg
ADGUC or its derivatives possessing a substantially different codon usage, e.g., inclusion of non-
naturally occurring codons. Codons may be selected to increase the rate at which expression of the
peptide accurs in a particular prokaryotic or enkaryotic host in accordance with the frequency with
which particular codons are utilized by the host. Other reasons for substantially altering the nucleotide
sequence encoding ADGUC and its dexivatives without altering the encoded amino acid sequences
include the production of RNA transcripts having more desirable properties, such as a greater half-life,
than transcripts produced from the naturally occurring sequence.

The jnvention also encompasses production of DNA sequences which éncode ADGUC and
ADGUC derivatives, or fragments thereof, entirely by synthetic chemistry. Adfter production, the
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synthetic sequence may be inserted into any of the many available expression vectors and cell systems
using reagents well known in the art. Moreover, synthetic chemistry may be used to introduce
mutations into a sequence encading ADGUC or any fragment thereof.

-Also encompassed by the invention are polynucleotide sequences that are capable of
hybridizing to the claimed polynucleotide séquences, and, in particular, to those shown in SEQ ID
NO:6-10 and fragments thereof under various conditions of stringency. (See, e.g., Wahl, GM. and
S.L. Berger (1987) Methods Enzymol. 152:399-407; Kimmel, A.R. (1987) Methods Enzymol. 152:507-
511.) Hybridization conditions, including annealing and wash conditions, are described in “Definitions.”

Methods for DNA sequeﬁcing are well known in the art and may be used to practice any of
the embodiments of the invention. The methods may employ such enzymes as the Kienow fragment
of DNA polymerase I, SEQUENASE (US Biochemical, Cleveland OH), Taq polymerase (Appled
Biosystems), thermostable T7 m]Mrase (Amersham Pharmacia Biotech, Piscataway NI), or
combinations of polymerases and proofreading exonucleases such as those found in the ELONGASE
amplification system (Life Technologies, Gaithersburg MD). Preferably, sequence prepa.:raﬁon is
automated with machines such as the MICROLAB 2200 liquid transfer system (Hamilton, Reno NV),
PTC200 thermal cycler (MJ Research, Watertown MA) and ABI CATALYST 800 thermal cycler
(Applied Biosystems). Sequencing is then carried out using either the ABI 373 or 377 DNA
sequencing system (Applied Biosystems), the MEGABACE 1000 DNA sequencing system
(Molecular Dynamics, Sunnyvale CA), or other systems known in the art. The resulting sequences
are analyzed using a variety of algorithms which are well known in the art. (See, ¢.g., Ausubel, FM.
(1997) Shart Protocols in Molecular Biology, John Wiley & Sons, New York NY, unit 7.7; Meyers,
R.A. (1995) Molecular Biology and Biotechnology, Wiley VCH, New York NY, pp. 856-853.)

The nucleic acid sequences encoding ADGUC may be extended utilizing a partial nucleotide
sequence and employing various PCR-based methods known in the art to detect upstream sequences,
such as promoters and regulatory elements. For example, one method which may be employed,
restriction-site PCR, uses universal and nested primers to amplify unknown sequence from genormic
DNA within a cloning vector. (See, e.g., Sarkar, G. (1993) PCR Methods Applic. 2:318-322.)

Another method, inverse PCR, uses primers that extend in divergent directions to amplify unknown
sequence from a circularized template. The template is derived from restriction fragments comprising

a known genomic locus and surrounding sequences. (See, e.g., Triglia, T. et al. (1988) Nucleic Acids
Res. 16:8186.) A third method, capture PCR, involves PCR amplification. of DNA fragments adjacent
to known sequences in human and yeast artificial chromosome DNA. (See, e.g., Lagerstrom, M. et

al. (1991) PCR Methods Applic. 1:111-119.) In this method, multiple restriction enzyme digestions and
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ligations may be used to insert an engineered double-stranded sequence into a region of unknown
sequence before performing PCR. Other methods which may be nsed to refrieve unknown sequences
are known in the art. (See, e.g., Patker, J.D. et al. (1991) Nucleic Acids Res. 19:3055-3060).
Additionally, one may use PCR, nested primers, and PROMOTERFINDER libraries (Clontech, Palo
Alto CA) to walk genomic DNA. This procedure avoids the need to screen libraries and is useful in
finding intron/exon junctions. For all PCR-based methods, primers may be designed using
commercially available software, such as OLIGO 4.06 pritner analysis software (National

Biosciences, Plymouth MN) or another appropriate program, to be about 22 to 30 nucleotides in length,
to have a GC content of about 50% or more, and to anneal to the template at temperatures of about
68°Cto 72°C.

‘When screening for full length cDNAS, it is preferable to use libraries that have been
size-selected to include larger cDNAs. In addition, random-primed Iibraries, which often include
sequences containing the 5' regions of genes, are preferable for situations in which an oligo d(T)
library does not yield a full-length cDNA. Genomic libraries may be useful for extension of sequence
into 5' non-transcribed regulatory regions.

Capillary electrophoresis systems which are commercially available may be used to analyze
the size or confinm the nucleotide sequence of sequencing or PCR products. In particular, capillary
sequencing may employ flowable polymers for electrophoretic separation, four different nucleotide-
specific, laser-stimulated fluorescent dyes, and a charge coupled device camera for detection of the
emitted wavelengths. Output/light intensity may be converted to electrical signal using appropriate
software (e.g., GENOTYPER and SEQUENCE NAVIGATOR, Applied Biosystems), and the entire
process from loading of saraples to computer analysis and electronic data display may be computer
conirolled. Capillary electrophoresis is especially preferable for sequencing small DNA fragments
which may be present in limited amounts in a particular sample.

Tn another embodiment of the invention, polynucleotide sequences or fragments thereof which
encode ADGUC may be cloned in recombinant DNA molecules that direct expression of ADGUC, or
fragments or functional equivalents thereof, in appropriate host cells. Due to the inherent degeneracy
of the genetic code, other DNA sequences which encode substantially the same or a functionally
equivalent amino acid sequence may be produced and used to express ADGUC.

The nucleatide sequences of the present invention can be engineered using methods generally
known in the art in order to alter ADGUC-encoding sequences for a variety of purposes including, but
not limited to, modification of the cloning, processing, and/or expression of the gene product. DNA.
shuffling by random fragmentation and PCR reassembly of gene fragments and synthetic )
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oligonucleotides may be used to engineer the nucleotide sequences. For example, oligonucleotide-
mediated site-directed mutagenesis may be used to infroduce mutations that create new restriction
sites, alter glycosylation patterns, change codon preference, produce splice variants, and so forth.

The nucleotides of the present invention may be subjected to DNA. shuffling techniques such
as MOLECULARBREEDING (Maxygen Inc., Santa Clara CA; described in U.S. Patent Number
5,837,458; Chang, C.-C. et al. (1999) Nat, Biotechnol. 17:793-797; Christians, F.C, et al. (1999) Nat.
Biotechnol. 17:259-264; and Cramei, A. et al. (1996) Nat. BiotechnoL 14:315-319) to alter or improve
the biological properties of ADGUC, such as its biological or enzymatic activity or its ability to bind to
other molecules or compounds. DNA shuffling is a process by which a library of gene variants is
produced using PCR-mediated secombination of gene fragments. The library is then subjected to
selection or screening procedures that identify those gene variants with the desired properties. These
preferred variants may then be pooled and further subjected to recursive rounds of DNA. shuffling and
selection/screening, Thus, genetic diversity is created through “artificial” breeding and rapid molecular
evolution. For example, fragments of a single gene containing random point mutations may be
recombined, screened, and then reshuffled until the desired properties are optimized. Aliernatively,
fragments of a given gene may be recombined with fragments of homologous genes in the same gene
family, either from the same or different ‘species, thereby maximizing the genetic diversity of multiple
naturally occurring genes in a directed and controlable manner.

In another ermbodiment, sequences encoding ADGUC may be synthesized, in whole or in part,
using chemical methods well known in the art. (See, e.g., Caruthers, M.H. et al. (1980) Nucleic Acids
Symp. Ser. 7:215-223; and Horn, T. et al. (1980) Nucleic Acids Symp. Ser. 7:225-232.) Alternatively,
ADGUC itself or a fragment thereof may be synthesized using chemical methods. For example,
peptide synthesis can be performed using various solution-phase or solid-phase techniques. (See, e.g.,
Creighton, T. (1984) Proteins, Structures and Molecular Properties, WH Freeman, New York NY, pp.
55-60; and Roberge, J.Y. et al. (1995) Science 269:202-204.) Automated synthesis may be achieved
using the ABI 431A. peptide synthesizer (Applied Biosysterus). Additionally, the amino acid sequence
of ADGUC, or any part thereof, may be altered during direct synthesis and/or combined with
sequences from other proteins, or any part thereof, to produce a variant polypeptide or a polypeptide
having a sequence of a naturally occurring polypeptide.

The peptide may be substantially purified by preparative high performance liguid
chromatography. (See, e.g., Chiez, R.M. and P.Z. Regnier (1990) Methods Enzymol. 182:392-421.)
The composition of the synthetic peptides may be confirmed by amino acid analysis or by sequencing.
(See, e.g., Creighton, supra, pp. 28-53.)
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In order to express a biologically active ADGUC, the mucleotide sequences encoding ADGUC
or derivatives thereof may be inserted into an appropriate expression vector, i.e., a vector which
contains the necessary elements for transcriptional and translational control of the inserted coding
sequence in a suitable host. These elements include regulatory sequences, such as enhancers,
constitutive and inducible promoters, and 5’ and 3’ untranslated regions in the vector and in
polymucleotide sequences encoding ADGUC. Such elements may vary in their strength and
specificity. Specific initiation signals may also be used to achieve more efficient translation of
sequences encoding ADGUC, Such signals include the ATG initiation codon and adjacent sequences,
e.g. the Kozak sequence. In cases where sequences encoding ADGUC and its initiation codon and
upstream regulatory sequences are inserted into the appropriate expression vector, no additional
transcriptional or translational control signals may be needed. However, in cases where only coding
sequence, or a fragment thereof, is inserted, exogenous translational control signals including an in-
frame ATG initiation codon should be provided by the vector. Exogenous translatiopal elements and
initiation codans may be of various origins, both natural and synthetic. The eﬁ‘icieucy of expression
may be enbanced by the inclusion of enhancers appropriate for the particular host cell system. used.
(See, e.g., Scharf, D. et aL (1994) Results Probl. Cell Differ. 20:125-162..)

Methods which are well known to those skilled in the art may be used to construct expression
vectors containing sequences encoding ADGUC and appropriate transcriptional and transiational :

control elements. These methods include in vitro recombinant DNA techniques, synthetic techniques,
and in vivo genetic recombination. (See, e.g., Sambrook, J. et al. (1989) Molecular Cloning, A
Laboratory Manual, Cold Spring Harbor Press, Plainview NY, ch. 4, 8, and 16-17; Ausubel, FM. et
al. (1995) Current Protocols in Molecular Biology, John Wiley & Sons, New York NY, ch. 9, 13, and
16) '

A variety of expression vector/host systems may be utilized to contain and express sequences
encoding ADGUC. These inchide; but are not limited to, microorganisms such as bacteria
trausformed with recombinant bacteriophage, plasmid, or cosmid DNA. expression vectors; yeast
transformed with yeast expression vectors; insect cell systems infected with viral expression vectors
{e.g., baculovirus); plant cell systems transformed with viral expression vectors (e.g., cauliflower
mosaic virus, CaMV, or tobacco mosaic virus, TMV) or with bacterial expression vectors {e.g., Ti or
pBR322 plasmids); or animal cell systems. (See, e.g., Sambrook, supra; Ausubel, supra; Van Heeke,
G. and S.M. Schuster (1989) J. Biol. Chem. 264:5503-5509; Engelhard, E.K. et al. (1994) Proc. Natl.
Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-1945; Takamatsu, N.
(1987) EMBO J. 6:307-311; The McGraw Hill Yearbook of Science and Technology (1992) McGraw
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Hill, New York NIY, pp. 191-196; Logan, J. and T. Shenk (1984) Proc. Natl. Acad. Sci. USA
81:3655-3659; and Harrington, J.J. et al. (1997) Nat. Genet. 15:345-355.) Expression vectors derived
from retroviruses, adenoviruses, or herpes or vaccinia viruses, or from various bacterial plasmids, may
be used for delivery of nucleotide sequences to the targeted organ, tissue, or cell population. (See,
e.g., Di Nicola, M. et al. (1998) Cancer Gen. Ther. 5(6):350-356; Yu, M. et al. (1993) Proc. Natl,
Acad. Sci. USA 90(13):6340-6344; Buller, R.M. et al. (1985) Nature 317(6040):813-815; McGregor,
D.P. et al. (1994) Mol. Immunol. 31(3):219-226; and Verma, LM. and N. Somia (1997) Nature
389:239-242.) The invention is not limited by the host cell employed.

In bacterial systems, a number of cloning and expression vectors may be selected depending
upon the use intended for polynucleotide sequences encoding ADGUC. For example, routine cloning,
subcloning, and propagation of polynucleotide sequences encoding ADGUC can be achieved using a
multifunctional E. coli vector such as PBLUESCRIPT (Stratagene, La Jolla CA) or PSPORT1
plasmid (Life Technologies). Ligation of seﬁuences encoding ADGUC into the vector’s multiple

_cloning site disrupts the lacZ gene, allowing a colorimetric screening procedure for identification of

transformed bacteria containing recombinant molecules. In addition, these vectors may be useful for
in vitro transcription, dideoxy sequencing, single strand rescue with helper phage, and creation of
nested deletions in the cloned sequence. (See, e.g., Van Heeke, G. and S.M. Schuster (1989) J. Biol.
Chem. 264:5503-5509.) When large quantities of ADGUC are needed, e.g. for the production of

antibodies, vectors which direct high level expression of ADGUC may be used. For example, vectors
containing the strong, inducible SP6 or T7 bacteriophage promoter may be used.

Yeast expression systems may be used for production of ADGUC. A mumber of vectors
containing constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH
promoters, may be used in the yeast Saccharomyces cerevisiae or Pichia pastoris. In addition, such
vectors direct either the secretion or intracellular retention of expressed proteins and enable integration
of foreign sequences into the host genome for stable propagation. (See, e.g., Ausubel, 1995, supra;
Bitter, G.A. et al. (1987} Methods Enzymol. 153:516-544; and Scorer, C.A. et al. (1994)
Bio/Technology 12:181-184.)

Plant systems may also be used for expression of ADGUC. Transcription of sequences
encoding ADGUC may be driven by viral promoters, e.g., the 35S and 195 promoters of CaMV used
alone or in combination with the omega leader sequence from TMV (Takamatsu, N. (1987) EMBO J.
6:307-311). Alternatively, plant promoters such as the small subunit of RUBISCO or heat shock
promoters may be used. (See, e.g., Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680; Broglie, R. et al.
(1984) Science 224:8338-843; and Winter, J. et al. (1991) Results Probl. Cell Differ. 17:85-103.) These
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constructs can be introduced into plant cells by direct DNA transformation or pathogen-mediated
transfection. (See, e.g., The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill,
New York NY, pp. 191-196.)

In mammalian cells, a rmmbcl{ of viral-based expression systems may be utilized. In cases
where an adenovirus is used as an expression vector, sequences encoding ADGUC may be ligated
into an adenovirus transcription/translation complex consisting of the late promoter and tripartite leader
sequence. Insertion in a non-essential E1 or E3 region of the viral genomse may be vsed to obtain
infective virns which expresses ADGUC in host cells. (See, e.g., Logan, J. and T. Shenk (1984)

Proc. Natl. Acad. Sci. USA 81:3655-3659.) In addition, transcription enhancers, such as the Rous
sarcoma virus (RSV) enhancer, may be used to increase expression in mammalian bost cells. SV40
or EBV-based vectors may also be used for high-level protein expression.

'Human artificial chromosomes (HACs) may also be employed to deliver larger fragments of
DNA than can be contained in and expressed from a plasmid, HACs of about 6 kb to 10 Mb are
constructed and delivered via conventional delivery methods (liposomes, polycationic amino polymers,
or vesicles) for therapeutic purposes. (See, e.g., Harrington, I.1. et al. (1997) Nat. Genet. 15:345-
355.)

For long term production of reconsbinant proteins in mammalian systems, stable expression of
ADGUC in cell lines is preferred. For example, sequences encoding ADGUC can be transformed
into celt lines using expression vectors which may contain viral origins of replication and/or
endogenous expression elements and a selectable marker gene on the same or on a separate vector.
Following the introduction of the vector, cells may be allowed to grow for about 1 to 2 days in enriched
media before being switched to selective media. The purpose of the selectable marker is to confer
resistance to a selective agent, and its presence allows growth and recovery of cells which
successfully express the infroduced sequences. Resistant clones of stably transformed cells may be
propagated using tissue culture techniques appropriate to the cell type.

Any number of selection systems may be used to recover transformed cell lines. These
include, but ate not limited to, the herpes simplex virus thymidine kinase and adenine
phosphoribosyitransferase genes, for use in t& and apr- cells, respectively. (See, e.g., Wigler, M. et
al. (1977) Cell 11:223-232; Lowy, L et al. (1980) Cell 22:817-823.) Also, antimetabolite, antibiotic, or
herbicide resistance can be used as the basis for selection. For example, dfr confers resistance to
methotrexate; nec confers resistance to the aminoglycosides neomycin and G-418; and als and par
confer resistance to chlorsulfuron and phosphinotricin acetyltransferase, respectively. (See, e.g.,
Wigler, M. et al. (1980) Proc. Natl. Acad. Sci. USA 77:3567-3570; Colbere-Garapin, F. et al. (1981)
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J. Mol. Biol. 150:1-14.) Additional selectable genes have been described, e.g., #rpB and hisD, which
alter cellular requirements for metabolites. (See, e.g., Hartman, 5.C. and R.C. Mulligan (1988) Proc.
Natl. Acad. Sci. USA 85:8047-8051.) Visible markers, e.g., anthocyanins, green fluorescent proteins
(GFP; Clontech), B glucuronidase and its substrate 8-ghucuronide, or Iuciferase and its substrate
Tuciferin may be used. These markers can be used not only to identify transformants, but also to
quantify the amount of transient or stable protein expression attributable to a specific vector system.
(See, e.g., Rhodes, C.A. (1995) Methods Mol. Biol. 55:121-131.)

Although the presence/absence of marker gene expression suggests that the gene of interest
is also present, the presence and expression of the gene may need to be confirmed. For example, if
the sequence encoding ADGUC is inserted within a marker gene sequence, transformed cells
containing sequences encoding ADGUC can be identified by the absence of marker gene function.
Alternatively, a marker gene can be placed in tandem with a sequence encoding ADGUC under the
control of a single promoter. Expression of the marker gene in response to induction or selection
usually indicates expression. of the tandem gene as well.

In general, host cells that contain the nucleic acid sequence encoding ADGUC and that
express ADGUC may be identified by a variety of procedures known to those of skill in the at.
These proceduses include, but are not limited to, DNA-DNA or DNA-RNA hybridizations, PCR.
amplification, and protein bioassay or immunoassay techniques which include membrane, solution, or
chip based technologies for the detection and/or quantification of nucleic acid or protein sequences.

Immunological methods for detecting and measuring the expression of ADGUC using either
specific polyclonal or monoclonal antibodies are known in the art. Examples of such techniques
include enzyme-linked immunosorbent assays (ELISAs), radicimmunoassays (RIAs), and
finorescence activated cell sorting (FACS). A two-site, monoclonal-based immunoassay utilizing
monoclonal antibodies reactive to two non-interfering epitopes on ADGUC is preferred, but a
competitive binding assay may be employed. These and other assays are well known in the art. (See,
e.g., Hampton, R. et al. (1990) Serological Methods. a Labaratory Manual, APS Press, St. Paul MN,
Sect. IV; Coligan, .E. et al. (1997) Current Protocols in Impmnology, Greene Pub. Associates and
Wiley-Interscience, New York NY; and Pound, J.D. (1998} Immunochemical Protocols, Humana
Press, Totowa NI.)

A wide variety of labels and conjugation techniques are known by those skilled in the art and
may be used in various nucleic acid and amino acid assays. Means for producing labeled hybridization
or PCR probes for detecting sequences related to polynucleotides encoding ADGUC include
oligolabeling, nick translation, end-labeling, or PCR amplification using a labeled nucleotide.
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Alternatively, the sequences encoding ADGUC, or any fragments thereof, may be cloned into a vector
for the production of an mRNA p’robeA Such vectors are known in the art, are commercially available,
and may be used to synthesize RNA. probes in vitro by addition of an appropriate RNA polymerase

such as T7, T3, or SP6 and labeled nucleotides. These procedures may be conducted using a variety
of commercially available kits, such as those provided by Amersham Pharmacia Biotech, Promega
(Madison WT), and US Biochemical. Suitable reparter molecules or labels which may be used for
ease of detection include radionuclides, enzymes, fluorescent, chemiluminescent, or chromogenic
agents, as well as substrates, cofactors, inhibitors, magnetic particles, and the like.

Host cells transformed with nucleotide sequences encoding ADGUC may be cultured under
conditions suitable for the expression and recovery of the protein from cell cultare, The protein
produced by a transformed cell may be secreted or retained intracellularly depending on the sequence
and/or the vector used. As will be understood by those of skill in the art, expression vectors containing
polynucleotides which encode ADGUC may be designed to contain signal sequences which. direct
secretion of At)GUC through a prokaryotic or eukaryotic cell membrane.

In addition, a host cell strain may be chosen for its ability to modulate expression of the
inserted sequences or to process the expressed protein in the desired fashion. Such modifications of
the polypeptide include, but are not limited to, acetylation, carboxylation, glycosylation, phosphorylation,
lipidation, and acylation. Post-translational processing which cleaves a “prepro” or “pro™ form of the
protein may also be used to specify protein targeting, folding, and/or activity. Different host cells
which have specific cellular machinery and characteristic mechanisms for post-translational activities
(e.g., CHO, HeLa, MDCK, HEK293, and WI38) are available from the American Type Culture
Collection (ATCC, Manassas VA) and 1say be chosen to ensure the correct madification and
processing of the foreign protein.

In another embodiment of the invention, natural, modified, or recombinant nucleic acid
sequences encoding ADGUC may be ligated to a heterologous sequence resulting in translation of a
fusion protein in any of the aforementioned host systems. For example, a chimeric ADGUC protein.
containing a heterologous moiety that can be recognized by a commercially available antibody may
facilitate the screening of peptide libraries for inhibitors of ADGUC activity. Heterologous protein and
peptide moieties may also facilitate purification of fusion proteins using commercially available affinity
matrices. Such moieties include, but are not limited to, glutathione S-transferase (GST), maltose
binding protein (MBP), thioredoxin (Trx), calmodulin binding peptide (CBF), 6-His, FLAG, c-myc, and
hemagglutinin (HA). GST, MBP, Trx, CBP, and 6-His esable purification of their cognate fusion
proteins on immobilized glutathione, maltose, phenylarsine oxide, calmodulin, and metal-chelate resins,
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respectively, FLAG, c-myc, and hemagglutinin (HA) enable immunoaffinity purification of fusion
proteins using commercially available monoclonal and polyclonal antibo&iies that specifically recognize
these epitope tags. A fusion protein may also be engineered to contain a proteolytic cleavage site
located between the ADGUC encading sequence and the heteralogous protein sequence, so that
ADGUC may be cleaved away from the beterologous moiety following purification. Methods for
fusion protein expression and purification are discussed in Ausubel (1995, supra, ch. 10). A variety of
commercially available kits may also be used to facilitate expression and purification of fusion proteins.

In a farther embodiment of the invention, synthesis of radiolabeled ADGUC may be achieved
in vitro using the TNT rabbit reticulocyte lysate or wheat germ extract system (Promega). These
systems couple transcription and translation of protein-coding sequences operably associated with the
T7, T3, or SP6 promoters. Translation takes place in the presence of a radiolabeled amino acid
precursor, for example, **S-methionine.

ADGUC of the present invention ot fragments thereof may be used to screen for compounds
that specifically bind to ADGUC. At least one and up to a plurality of test compounds may be
sereened for specific binding to ADGUC. Examples of test compounds include antibodies,
oligonucleotides, proteins (e.g., receptors), or small molecules.

In. one embodiment, the compound thus identified is closely related to the natural ligand of
ADGUC, e.g., aligand or fragment thexeof, a natural substrate, a structural or functional mimetic, or a
patural binding partner. (See, e.g., Coligan, 1.E. et al. (1991) Current Protocols in Immunology 1(2):
Chapter 5.) Similatly, the compound can be closely related to the natural receptor to which ADGUC
binds, or to at least a fragment of the receptor, e.g., the ligand binding site. In either case, the
compound can be rationally designed using known techniques. In one embodiment, screening for
these compounds involves producing appropriate cells which express ADGUC, either as a secreted
protein or on the cell membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E.
coli. Cells expressing ADGUC or cell membrane fractions which contain ADGUC are then contacted
with a test compound and binding, stimulation, or inhibition of activity of either ADGUC or the
compound is analyzed.

An assay may simply test binding of a test compound to the polypeptide, wherein binding is
detected by a fluorophore, radicisotope, enzyme conjugate, or other detectable label. For example, the
assay may comprise the steps of combining at least one test compound with ADGUC, either in
solution or affixed o a solid support, and detecting the binding of ADGUC to the compound.
Alternatively, the assay may detect or measure binding of a test compound in the presence of &

labeled competitor. Additionally, the assay may be carried out using cell-free preparations, chemical
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libraries, or natural product mixtures, and the test compound(s) may be free in solution or affixed to a
solid support.

ADGUC of the present invention or fragments thereof may be used to screen for compounds
that modulate the activity of ADGUC. Such compounds may include agonists, antagonists, or partial
or inverse agonists. In one embodiment, an assay is performed under conditions permissive for
ADGUC activity, wherein ADGUC is combined with at least one test compound, and the activity of
ADGUC in the presence of a test compound is compared with the activity of ADGUC in the absence
of the test compound. A change in the activity of ADGUC in the presénce of the test compound is
indicative of a compound that modulates the activity of ADGUC. Alterpatively, a test compound is
combined with an in vitro or cell-free system comprising ADGUC under conditions suitable for

ADGUC activity, and the assay is performed. In either of these assays, a test compound which
modulates the activity of ADGUC may da so indirectly and need not come in direct contact with the
test compound. At least one and up to a plurality of test compounds may be screened. .

In another embodiment, polynucleotides encoding ADGUC or their mammalian homologs may
be “knocked out” in an animal model system using homologous recombination in embryonic stem (ES)’
cells. Such techniques are well known in the art and are useful for the generation of animal models of
human disease. (See, e.g., U.S. Patent Number 5,175,383 and U.S. Patent Number 5,767,337.) For
example, mouse ES cells, such as the mouse 129/8v]J cell line, are derived from the early mouse
embryo and grown in culture. The ES cells are transformed with a vector containing the gene of
interest disrupted by a marker gene, e.g., the neomycin phosphotransferase gene (neo; Capecchi, -

M.R. (1989) Science 244:1288-1292). The vector integrates into the corresponding region of the host
genome by homologou; recombination. Alternatively, homologous recombination takes place using the
Cre-loxP system. to knéckout a gene of interest in 4 tissue- or developmental stage-specific manner
(Marth, J.D. (1996) Clin. Invest. 97:1999-2002; Wagner, K.U. et al. (1997) Nucleic Acids Res.
25:4323-4330). Transformed ES cells are identified and microinjected into mouse cell blastocysts such
as those from the C57BL/6 mouse strain. The blastocysts are surgically transferred to

pseudopregnant dams, and the resulting chimeric progeny are genotyped and bred to produce
heterozygous or homozygous strains. Transgenic animals thus geperated may be tested with potential
therapeutic or toxic agents.

Polynucleotides encoding ADGUC may also be manipulated int vitro in ES cells derived from
human blastocysts. Human ES cells have the potential to diffcreuﬁate into at Jeast eight separate cell
lineages including endoderm, mesoderm, and ectoderial cell types. These cell lineages differentiate
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into, for example, neural cells, hematopoietic lineages, and cardiomyocytes (Thomson, J.A. et al.
(1998) Science 282:1145-1147).

Polynucleotides encoding ADGUC can also be used to create “knockin” humanized animals
(pigs) or transgenic animals (mice or rats) to model human disease. With knockin technology, a region
of a polymcleotide encoding ADGUC is injected into animal ES cells, and the injected sequence
infegrates into the animal cell genome. Transformed cells are injected into blastulae, and the blastulae
are implanted as described above. Transgenic progeny or inbred lines are studied and treated with
potential pharmaceutical agents to obtain information on treatment of a human disease. Alternatively,
a mammal inbred to overexpress ADGUC, e.g., by secreting ADGUC in its milk, may also serve as a
convenient source of that protein (Janne, J. et al. (1998) Biotechnol. Anmu. Rev. 4:55-74).
THERAPEUTICS ’

Chemical and structoral similarity, e.g., in the context of sequences and motifs, exists between
regions of ADGUC and adenylyl and guanylyl cyclases. In addition, the expression of ADGUC is
closely associated with prostate cancer, brain tissue, ileum tissue and endometrial tissue. Therefore,
ADGUC appears to play a role in nenrological, cardiovascular, vision, reproductive, and smooth
muscle disorders, and bacterial infections. In the treatment of disorders associated with, increased
ADGUC expression or activity, it is desirable fo decrease the expression or activity of ADGUC. In
the treatment of disorders associated with decreased ADGUC expression or activity, it is desirable to
increase the expression or activity of ADGUC.

Therefore, in one embodiment, ADGUC or a fragment or derivative thereof may be
administered to a subject to treat or prevent a disorder associated with decreased expression or
activity of ADGUC. Examples of such disordexs include, but are not limited to, a nenrological disorder
such as epilepsy, ischemic cerebrovascular disease, stroke, cerebral neoplasms, Alzheimer’s disease,

Pick’s disease, Huntington’s disease, d ia, Parkinson’s disease and other extrapyramidal

disorders, amyotrophic lateral sclerosis and other motor neuron disorders, progressive neural muscular
atrophiy, retinitis pigmentosa, hereditary ataxias, multiple sclerosis and other demyelinating diseases,
bacterial and viral meningitis, brain abscess, subdural empyema, epidural abscess, suppurative
intracranial thrombophlebitis, myelitis and radiculitis, viral central nervous system disease; prion
diseases including kuru, Creutzfeldi-Jakob disease, and Gerstmann-Straussler-Scheinker syndrome;
fatal familial insommnia, nutritional and metabolic diseases of the netvous system, neurofibromatosis,
tuberous sclerosis, cerebelloretinal hemangioblastomatosis, encephalotrigeminal syndrome, mental
retardation and other developmental disorders of the central nervous system, cerebral palsy,

neuroskeletal disorders, autonomic nervous System disorders, cranial nerve disorders, spinal cord
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diseases, muscular dysirophy and other neuromuscular disorders, peripheral nervous system disorders,
dermatomyositis and polymyositis; inherited, metabolic, endocrine, and toxic myopathies; myasthenia
gravis, periodic paralysis; mental disorders including mood, anxiety, and schizophrenic disorders;
akathesia, amnesia, ca;atoﬂa. diabetic neuropathy, tardive dyskinesia, dystonias, paranoid psychoses,
postherpetic neuralgia, and Tourette’s disorder; a cardiovascular disorder such as arteriovenous fistula,
atﬁerosclerosis, hypertension, vasculitis, Raynaud's disease, aneurysms, arterial dissections, varicose
veins, thrombophlebitis and phlebothrombosis, vascular tumors, and complications of thrombelysis,
balloon angioplasty, vascular replacement, and coronary artery bypass graft surgery, congestive heart
failure, ischemic heart disease, angina pectoris, myocardial infarction, hypertensive heart disease,
degenerative valvular heart disease, calcific aortic valve stenosis, congenitally bicuspid aortic valve,
mitral annular calcification, miiral valve prolapse, theumatic fever and rhewmatic heart disease,
infective endocarditis, nonbacterial thrombotic endocarditis, endocarditis of systemic lupus
erythematosus, carcinoid heart disease, cardiomyopathy, myocarditis, pericarditis, neoplastic heart
disease, congenital heart disease, and complications of cardiac transplantation, congenital hing
anomalies, atelectasis, pulmonary congestion and edema, pulmonary embolism, pulmonary hemorrhage.
pulmonary infarction, pulmonary hypertension, vascular sclerosis, obstructive pulmonary disease,
restrictive pulmonary disease, chronic obstructive pulmonary disease, emphysema, chronic bronchitis,
bronchial asthma, bronchiectasis, bacterial pneumonia, viral and mycoplasmal pneumonia, hing
abscess, pulmonary tuberculosis, diffuse interstitial diseases, pneumoconioses, sarcoidasis, idiopathic
pulmonary fibrosis, desquamative interstitial pnewmonitis, hypersensitivity pneumonitis, pulmonary
eosinophilia bronchiolitis obliterans-organizing pneumonia, diffuse pulmonary hemorrhage syndromes,
Goodpasture's syndromes, idiopathic pulmonary hemosiderosis, pulmonary involvement in
collagen-vascular disorders, pulmonary alveolar proteinosis, lung tumors, inflammatory and
noninflammatory pleural effusions, ppenmothorax, pleural tumors, drug—inducéd lung disease, radiation-
induced lung disease, and complications of lung transplantation; a vision disorder such as conjunctivitis,
keratoconjunctivitis sicca, keratitis, episcleritis, ixitis, posterior uveitis, glaucoma, amanrosis fugax,
ischemic optic neuropathy, optic neuritis, Leber’s hereditary optic neuropathy, toxic optic neuropathy,
vitreous detachment, retinal detachment, cataract, macular degeneration, central serous
chorioretinopathy, retinitis pigmentosa, melanoma of the choroid, retrobulbar tumor, and chiasmal
tumor; 2 reproductive disorder such as disorders of prolactin production; infertility, inchuding tubal
disease, ovulatory defects, and endometriosis; disruptions of the estrous cycle, disruptions of the
menstrual cycle, polycystic ovary syndrome, ovarian hyperstimulation syndrome, endometrial and

ovarian tumors, uterine fibroids, autoimmune disorders, ectopic pregnancies, and teratogenesis; cancer
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of the breast, fibrocystic breast disease, and galactorrhea; disruptions of spermatogenesis, abnormal
sperm physiology, cancer of the testis, cancer of the prostate, benign prostatic hyperplasia, prostatitis,
Peyronie’s disease, impotence, carcinoma of the male breast, and gynecomastia; a smooth muscle
disorder such as any impairment or alteration in the normal action of smooth muscle including, but not
limited to, angina, anaphylactic shock, arrhythmias, asthma, cardiovascular shock, Cushing’s syndrome,
hypertension, hypoglycemia, myocardial infarction, migraine, and pheochromocytoma, and myopathies
including cardiomyopathy, encepbalopathy, epilepsy, Kearns-Sayre syndrome, lactic acidosis,
myoclonic disoider, and ophthalmoplegia; and an infection by a bacterial agent classified as
pneumococeus, staphylococcus, streptococeus, bacillus, corynebacterium, clostridium, meningococcus,
ganococcws, listeria, moraxella, kingella, haemophilus, legionella, bordetella, gram-negative
enterobacterium including shigella, salmonella, and campylobacter, pseudomonés, vibrio, brucella,

francisella, yersinia, bartonella, norcardium, actinomyces, mycobacterium, spirochaetale, ﬁckeﬁsia,

4chlamydia, angd mycoplasma.

In another embodiment, a vector capable of expressing ADGUC or a fragment or derivative
thereof may be administered to a subject to treat or prevent a disorder associated with decreased
expression or activity of ADGUC including, but not limited to, those described above.,

In a further embodiment, a composition comprising a substantially purified ADGUC in
conjunction with a suitable pharmaceutical carrier may be administered to a subject to treat or prevent
a disorder associated with decreased expression or activity of ADGUC including, but not limited to,
those provided above.

In still another embodiment, an agonist which modulates the activity of ADGUC may be
administered to a subject to treat or prevent a disorder associated with decreased expression or
activity of ADGUC including, but not limited fo, those listed above.

In a further embodiment, an antagonist of ADGUC may be administered to a subject to treat
or prevent a disorder associated with increased expression or activity of ADGUC. Examples of such
disorders include, but are not limited to, those neurological, cardiovascular, vision, reproductive, and
smooth mmscle disorders, and bacterial infections described above. In one aspect, an antibody which.
specifically binds ADGUC may be used directly as an antagonist or indirectly as a targeting or
delivery mechanism for bringing a pharmaceutical agent to cells or tissues which express ADGUC.

In an additional embodiment, a vector expressing the complement of the polymcleotide
encoding ADGUC may be administered to a subject to treat or prevent a disorder associated with
increased expression or activity of ADGUC including, but not limited to, those described above.
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In other embodiments, any of the proteins, antagonists, antibodies, agonists, complementary
sequences, or vectors of the invention may be administered in combination with other appropriate
therapeutic agents. Selection of the appropriate agents for use in combination therapy may be made.
by one of ordinary skill in the art, according to conventional pharmaceutical principles. The
combination of therapeutic agents may act synergistically to effect the treatment or prevention of the
various disorders described above. Using this approach, one may be able to achieve therapeutic
efficacy with lower dosages of each agent, thus reducing the potential for adverse side effects.

An antagonist of ADGUC may be produced using methods wiich are generally known in the
art. In particular, purified ADGUC may be used to produce antibodies or to screen libraries of
pharmaceutical agents to identify those which specifically bind ADGUC. Antibodies to ADGUC may
also be generated using methods that are well known in the art. Such antibodies may include, but are
not limited to, polyclonal, monoclonal, chimeric, and single chain antibodies, Fab fragments, aﬁd
fragments produced by a Fab expression library. Neutralizing antibodies (i.e., those which inhibit
dimer formation) are generally preferred for therapeutic use.

For the production of antibodies, various hosts including goats, rabbits, rats, mice, humans, and
others may be immunized by injection with ADGUC or with any fragment or oligopeptide thereof
which has immunogenic properties. Depending on the host species, various adjuvants may be vsed to
increase immunological response. Such adjuvants include, but are not limited to, Freund’s, mineral gels
such as aluminum hydroxide, and surface active substances such as Iysolecithin, pluronic polyols,
polyanions, peptides, oil emulsions, KLH, and dinitrophenol. Among adjuvants used in humans, BCG
(bacilli Catmette-Guerin) and Corynebactetium parvum are especially preferable.

It is preferred that the oligopeptides, peptides, or fragments used to induce antibodies to
ADGUC have an amino acid sequence consisting of at least about 5 amino acids, and generally will
consist of at least about 10 amino acids. It is also preferable that these oligopeptides, peptides, or
fragments are identical to a portion of the amino acid sequence of the patural protein. Short stretches
of ADGUC amino acids may be fused with those of another protein, such as KLH, and antibodies to
the chimeric molecule may be produced.

Monoclonal antibodies to ADGUC may be prepared using any technique which provides for
the production of antibody molecules by continuous cell lines in culture. _These include, but are not
limited to, the hybridoma technique, the human B-cell hybridoma technique, and the EBV-hybridoma
technigue. (See, e.g., Kohler, G. et al. (1975) Nature 256:495-497; Kozbor, D. et al. (1985) J.
Tmmunol. Methods 81:31-42; Cote, R.J. et al. (1983) Proc. Natl. Acad. Sci. USA 80:2026-2030; and
Cole, S.P. et al. (1984) Mol. Cell Biol. 62:109-120.)
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In addition, techniques developed for the production of “chimeric antibodies,” such as the
splicing of mouse antibody genes to human antibody genes to obtain a molecule with appropriate
antigen specificity and biological activity, can be used. (See, e.g., Morrison, S.L. et al. (1984) Proc.
Natl. Acad. Sci. USA 81:6851-6855; Neuberger, M.S. et al. (1984) Nature 312:604-608; and Takeda,
S. et al. (1985) Nature 314:452-454.) Alternatively, techniques described for the production of single
chain antibodies may be adapted, using methods known in the art, to produce ADGUC-specific single
chain antibodies. Antibodies with related specificity, but of distinct idiotypic composition, may be
generated by chain shuffling from random combinatorial immunoglobulin libraries. (See, e.g., Burton,
D.R. (1991) Proc. Natl. Acad. Sci. USA 88:10134-10137.)

Antibodies may also be produced by inducing in vivo production in the lymphocyte population

or by screening immunoglobulin libraties or panels of highly specific binding reagents as disclosed in
the literature. (See, e.g., Orlandi, R. et al. (1989) Proc. Natl. Acad. Sci. USA. 86:3833-3837; Winter,
G. et al. (1991) Nature 349:293-299.)

Antibody fragments which contain specific binding sites for ADGUC may also be generated.
For example, such fragments include, but aré not limited to, F(ab’), fragments produced by pepsin
digestion of the antibody molecule and Fab fragments generated by reducing the disulﬁdcvbridges of
the F(ab')2 fragments. Alternatively, Fab expression libraries may be constructed to allow rapid and
easy identification of monoclonal Fab fragments with the desired specificity. (See, e.g., Huse, W.D.
et al. (1989) Science 246:1275-1281.)

Various immunoassays may be used for screening to identify antibodies having the desired
spec:ﬁcnty Numerous protocols for competitive binding or immunoradiometric assays using either
polyclonal or monoclonal antibodies with established specificities are well known in the art. Such
immunoassays typically involve the measurement of complex formation between ADGUC and its
specific antibady. A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive
to two non-interfering ADGUC epitopes is generally used, but a competitive binding assay may also be
employed (Pound, supra).

Various methods such as Scatchard analysis in conjunction with radioimmunoassay techniques
may be used 1o assess the affinity of antibodies for ADGUC. Affinity is expressed as an association
constant, K,, which is defined as the molar concentration of ADGUC-antibody complex divided by the
molar concenirations of free antigen and free antibody under equilibrium conditions. The K,
determined for a preparation of polyclonal antibodies, which are heterogeneous in their affinities for
multiple ADGUC epitopes, represents the average affinity, or avidity, of the antibodies for ADGUC.
The K, determined for a preparation of monoclonal antibodies, which are monospecific for a particular
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ADGUC epitope, represents a true measure of affinity. High-affinity antibody preparations with K,
ranging from about 10° to 10" L/mole are preferred for use in immunoassays in which the ADGUC-
antibody complex must withstand rigorous manipulations. Low-affinity antibody preparations with K,
ranging from about 10° to 107 L/mole are preferred for use in immunopurification and similar
procedures which ultimately require dissociation of ADGUC, preferably in active form, from the
antibody (Catty, D. (1988) Antibodies. Volume I A Practical Approach, IRL Press, Washington DC;
Liddell, .E. and A. Cryer (1991) A Practical Guide to Monoclonal Antibodies, John Wiley & Sons,
New York NY).

The titer and avidity of polyclonal antibody preparations may be further evaluated to determine
the guality and suitability of such preparations for certain downstream applications. For example, a
polyclonal antibody preparation containing at Jeast 1-2 mg specific antibody/ml, preferably 5-10 mg
specific antibody/ml, is generally employed in procedures requiring precipitation of ADGUC-antibody
complexes. Procedures for evaluating antibody specificity, titer, and avidity, and guidelines for
antibody quality and wsage in various applications, are generally available. (See, e.g., Catty, supra, and
Coligan et al. supra.)

In another embodiment of the invention, the polynucleotides encoding ADGUC, or any
fragment or complement thereof, may be used for therapeutic purposes. In one aspect, modifications
of gene expression can be achieved by designing complementary sequences or antisense molecules
(DNA, RNA, PNA, or modified oligonucleotides) to the coding or regulatory regions of the gene
encoding ADGUC. Such ‘néchnology is well known in the art, and antisense oligonucleotides or larger
fragments can be designed from various locations along the coding or control regions of sequences
encoding ADGUC. (See, e.g.. Agrawal, S., ed. (1996) Antisense Therapentics, Humana Press Inc.,
Totawa NJ.)

In therapeutic use, any gene delivery system suitable for introduction of the antisense
sequences into appropriate target cells can be used. Antisense sequences can be delivered
intracellularly in the form of an expression plasmid which, upon transcription, produces a sequence
complementary to at least a portion of the cellular sequence encoding the target protein. (See, e.g.,
Slater, .E. et al. (1998) J. Allergy Cli. Immunol. 102(3):469-475; and Scanlon, K.J. et al. (1995)
9(13):1288-1296.) Antisense sequences can also be introduced intracelularly through the use of viral
vectors, such as retrovirus and adeno-associated virus vectors. (See, e.g., Miller, A.D. (1920} Blood
76:271; Ausubel, supra; Uckert, W. and W. Walther (1994) Pharmacol. Ther. 63(3):323-347.) Other
gene delivery mechanisms inchude liposome-derived systems, axtificial viral envelopes, and other
systems known in the art. (See, e.g., Rossi, .J. (1995) Br. Med. Bull. 51(1):217-225; Boado, R.J. et
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al. (1998) J. Pharm. Sci. 87(11):1308-1315; and Morris, M.C. et al. (1997) Nucleic Acids Res.
25(14):2730-2736.)

In another embodiment of the m‘{enﬁon, polynucleotides encoding ADGUC may be used for
somatic or germline gene therapy. Gene therapy may bé performed to (i) correct a genetic deficiency
(e.g., in the cases of severe combined immunodeficiency (SCID)-X1 disease characterized by X-
Tinked inheritance (Cavazzana-Calvo, M. et al. (2000) Science 288:669-672), severe combined
immunodeficiency syndrome associated with an inherited adenosine deaminase (AI?A) deficiency
(Blaese, RM, et al. (1995) Science 270:475-480; Bordignon, C. et al. (1995) Science 270:470-475),
cystic fibrosis (Zabner, J. et al. (1993) Cell 75:207-216; Crystal, R.G. et al. (1995) Hum. Gene
Therapy 6:643-666; Crystal, R.G. et al. (1995) Hum. Gene Therapy 6:667-703), thalassamias, familial
hypercholesterolemia, and hemophilia resulting from Factor VIII or Factor IX deficiencies (Crystal,
R.G. (1995) Science 270:404-410; Verma, M. and N. Somia (1997) Nature 389:239-242)}, (ii)
express a conditionally lethal gene product (e.g., in the case of cancers which result from unregulated
cell proliferation), or (i) express a protein which affords protection against intracellular parasites (e.g.,
against human retroviruses, such as human immunodeficiency virus (HIV) (Baltimore, D. (1988)
Nature 335:395-396; Poeschla, E. et al. (1996) Proc. Natl. Acad. Sci. USA. 93:11395-11399),
hepatitis B or C virus (HBV, HCV); fungal parasites, such as Candida albicans and Paracoccidioides
brasiliensis; and protozoan parasites such as Plasmodium falciparuin and Trypanosoma cruzi). In the
case where a genetic deficiency in ADGUC expression or regulation causes disease, the expression
of ADGUC from an appropriate population of transduced cells may alleviate the clinical
manifestations caused by the genetic deficiency.

In a further embodiment of the invention, diseases or disorders caused by deficiencies in
ADGUC are treated by constructing mammalian expression vectors encéding ADGUC and
introducing these vectors by mechanical means into ADGUC-deficient cells. Mechanical transfer
technologies for use with cells in vivo or gx vitro include (i) direct DNA microinjection into individual

cells, (ii) ballistic gold particle delivery, (iii) liposome-mediated transfection, (iv) receptor-mediated
gene transfer, and (v) the use of DNA transposons (Morgan, R.A. and W.F. Anderson ‘(1 993) Annu.
Rev. Biochem. 62:191-217; Ivics, Z. (1997) Cell 91:501-510; Boulay, J-L. and H. Récipon (1998)
Curr. Opin. Biotechnol. 9:445-450).

Expression vectors that may be effective for the expression of ADGUC include, but are not
limited to, the PCDNA 3.1, EPITAG, PRCCMV2, PREP, PVAX vectors (Invitrogen, Carlsbad CA),
PCMV-SCRIPT, PCMV-TAG, PEGSH/PERY (Stratagene, La Jolla CA), and PTET-OFF,
PTET-ON, PTRE2, PTRE2-LUC, PTK-HYG (Clontech; Palo Alto CA). ADGUC may be
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expressed using (i) a constitutively active promoter, (e.g., from cytornegalovirus (CMV), Rous

sarcoma viras (RSV), SV40 virus, thymidine kinase (TK), or $-actin genes), (i) an inducible promoter
(e.g., the tetracycline-regulated promoter (Gossen, M. and H. Bujard (1992) Proc. Natl Acad. Sci.
USA 89:5547-5551; Gossen, M. et al. (1995) Science 268:1766-1769; Rossi, EM.V, ‘and M. Blau
(1998) Curr. Opin. Biotechnol. 9:451-456), cominercially available in the T-REX plasmid (Invitrogen));
the ecdysone-inducible promoter (available in the plasmids PVGRXR and PIND; Invitrogen); the
FK506/rapamycin inducible promoter; or the RU486/mifepristone inducible promoter (Rossi, FM.V.
and Blau, H.M. supra)}, or (iii) a tissue-specific promoter or the native promoter of the endogenous
gene encoding ADGUC from a normal individual.

Commercially available liposome transformation kits (e.g., the PERFECT LIPID -
TRANSFECTION KIT, available from Invitrogen) allow one with ordinary skill in the art to deliver
polymucleotides to target cells in culture and require minimal effort to optimize experimental
parameters. In the alternative, transformation is performed using the calcium phosphate method
(Grabam, F.L. and A.J. Eb (1973) Virology 52:456-467), or by electroporation (Neumann, E. et al.
(1982) EMBO J. 1:841-845). The introduction of DNA to primaty cells requires modification of these
standardized mammalian transfection protocols.

In another embodiment of the invention, diseases or disorders caused by géueﬁc defects with
respect to ADGUC expression are treated by consiructing a retrovirus vector consisting of (i) the
polynucleotide encoding ADGUC under the control of an independent promoter or the retrovirus long
terminal rcpeait (LTR) promoter, (i) appropriate RNA packaging signals, and (iii) 2 Rev-responsive
element (RRE) along with additional retrovirus cis-acting RNA sequences and coding sequences
required for efficient vector propagation. Retrovirus vectors (e.g.. PFB and PFBNEO) are
commercially available (Stratagene) and are based on published data (Riviere, 1. et al. (1995) Proc.
Natl Acad. Sci. USA 92:6733-6737), incorporated by reference herein. The vector is propagated in
an appropriate vector producing cell line (VPCL) that expresses an envelope gene with a tropism for
receptors on the target cells or a promiscuous envelope protein such as VSVg (Armentano, D. et al.
(1987) I. Virol. 61:1647-1650; Bender, M. A. et al. (1987) J. Virol. 61:1639-1646; Adam, M.A. and
A.D. Miller (1988) I. ViroL 62:3802-3806; Dull, T. et al. (1998) 1. Virol. 72:8463-8471; Zufferey, R. et
al (1998} J. ViroL 72:9873-9880). U.S. Patent Number 5,910,434 to Rigg (“Method for obtaining
retravirus packaging cell lines producing high transducing efficiency retroviral supernatant™) discloses
amethod for obtaining retrovirus packaging cell lines and is hereby incorporated by reference.
Propagation of retrovirus vectors, transduction of a population of cells (e.g., CD4* T-cells), and the
return of transduced cells to a patient are procedures well known to persons skilled in the art of gene
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therapy and have been well documented (Ranga, U. et al. (1997) I. Viral. 71:7020-7029; Bauer, G. et
al. (1997) Blood 89:2259-2267; Bonybadi, M.L. (1997) J. ViroL 71:4707-4716; Ranga, U. et al. (1998)
Proc. Natl. Acad. Sci. USA 95:1201-1206; Su, L. (1997) Blood 89:2283-2290).

In the alternative, an adenovirus-based gene therapy delivery system is used to deliver
polynuclestides encoding ADGUC to cells which have one or more genetic abnormalities with respect
to the expression of ADGUC. The construction and packaging of adenovirus-based vectors are well
known to those with ordinary skill in the art. Replication defective adenovirus vectors have proven to
‘e versatile for importing genes encoding immunoregulatory proteins into intact islets in the pancreas
(Csete, MLE. et al. (1995) Transplantation 27:263-268). Potentially useful adenoviral vectors are
described in U.S. Patent Number 5,707,618 to Azmentaﬁo ("Adenovirus vectors for gene therapy”),
hereby incorporated by reference. For adenoviral vectors, seé also Antinozzi, P.A. et al. (1999)
Annu. Rev. Nutr. 19:511-544 and Verma, LM. and N. Somia (1997) Nature 18:389:239-242, both

" incorporated by reference herein.

In another alternative, a herpes-based, gene therapy delivery system is used to deliver
polynucleotides encoding ADGUC to target cells which have one or more genetic abnormalities with
respect to the expression of ADGUC. The use of herpes simplex virus (HSV)-based vectors may be
especially valuable for introducing ADGUC to cells of the central nervous system, for which HSV has
a tropism. The construction and packaging of herpes-based vectors are well known to those with
ordinary skill in the art. A replication-competent herpes simplex virus (HSV) type 1-based vector has
been used to deliver a reporter gene to the eyes of primates (Liu, X. et al. (1999) Exp. Eye Res.
169:385-395). The construction of a HSV-1 virus vector has also been disclosed in detail in U.S.
Patent Nummber 5,804,413 to DeLuca ("Herpes simplex virus strains for gene transfer”), which is
hereby incorporated by reference. U.S. Patent Number 5,804,413 teaches the use of recombinant
HSV d92 which consists of a genome containing at least one exogenous gene to be transferred fo a
cell under the control of the appropriate promoter for pu@oses including human gene therapy. Also
taught by this patent are the construction and use of recombinant HSV strains deleted for ICP4,
ICP27 and ICP22. For HSV vectors, see also Goins, W.F. et al. (1999) J. Virol. 73:519-532 and Xu,
H. et al. (1994) Dev, Biol. 163:152-161, hereby incorporated by reference. The manipulation of
cloned herpesviros sequences, the generation of recombinant virus following the transfection of
multiple plasmids containing different segments of the large berpesvirus genomes, the growth and
propagation of herpesvirus, and the infection of cells with herpesvirus are techniques well known to
those of ordinary skill in the art. '
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Tn another alternative, an alphavirus (positive, single-stranded RNA virus) vector is used to
deliver polynucleotides encoding ADGUC 1o target cells. The biology of the prototypic alphavirus,
Semliki Forest Virus (SFV), has been stadied extensively ahd gene transfer vectors have been based
on the SFV genorne (Garoff, H. and K.-J. Li (1998) Curr. Opin. Biotechnol. 9:464-469). During
alphavirus RNA replication, a subgenomic RNA is generated that normally encodes the viral capsid
proteins. This subgenomic RNA replicates to higher levels than the full length genomic RNA,
resulting in the overproduction of capsid proteins relative to the viral proteins with enzymatic activity
{e.g., protease and polymerase). Simila.rly, inserting the coding sequence for ADGUC into the
alphavirus genome in place of the capsid-coding region resulis in the production of a large number of
ADGUC-coding RNAs and the synthesis of high levels of ADGUC in vector transduced cells. While
alphavirus infection is typically associated with cell Iysis within & few days, the ability to establish a
persistent infection in hamster nD{mal kidney cells (BHK-21) with a variant of Sindbis virus (SIN)}
indicates that the lytic replication of alphaviruses can be altered to suit the needs of the gene therapy
application (Dryga, S.A. et al. (1997) Virology 228:74-83). The wide host range of alphaviruses will
allow the introduction of ADGUC jnto a variety of cell types. The specific transduction of a subset of
cells in a population may require. the sorting of cells prior to transduction. The methods of
manipulating infections cDNA clones of alphaviruses, performing alphavirus cDNA. and RNA
transfections, and performing alphavirus infections, are well known to those with ordinary skill in the
art.

Oligonueleatides derived from the transcription initiation site, e.g., between about pnsiﬁoné -10
and +10 from the start site, may also be employed to inhibit gene expression. Similarly, inhibition can
be achieved using triple helix base-pairing methodology. Triple helix pairing is useful because it causes
inhibition of the ability of the déub]e helix to open sufficiently for the binding of polymerases,
transcription factors, or regulatory molecules. Recent therapeutic advances using tﬁplex DNA have
been described in the literature. (See, e.g., Gee, J.E. et al. (1994) in Huber, B.E. and B.L Cair,
Molecular and Immunologic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177.) A
complementary sequence or antisense molecule may also be designed to block translation of mRNA.
by preventing the transcript from binding to ribosomes.

Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific cleavage of
RNA. The mechanism of ribozyme action involves sequence-specific hybridization of the ribozyme
molecule to complementary target RNA, followed by endonucleolytic cleavage. For example,
engineered hammerhead motif ribozyme molecules may specifically and efficiently catalyze
endonucleolytic cleavage of sequences encoding ADGUC.
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Specific ribozyme cleavage sites within any potential RNA target are initially identified by
scanning the target molecule for ribozyme cleavage sites, including the following sequences: GUA,
GUU, and GUC. Once identified, short RNA. sequences of between 15 and 20 ribonucleotides,
corresponding to the region of the target gene containing the cleavage site, may be evaluated for
secondary structural features which may render the oligonucleotide inoperable. The suitability of
candidate targets may also be evaluated by testing accessibility to hybridization with complementary
oligonucleotides using ribonuclease protection assays.

Complementary ribonucleic acid molecules and ribozymes of the invention may be prepared
by any method known in the art for the synthesis of mucleic acid molecnles. These include techniques
for chemically synthesizing oligonucleotides such as solid phase phosphoramidite chemical synthesis,
Alternatively, RNA molecules may be generated by in vitro and in vivo transcription of DNA
sequences encoding ADGUC. Such DNA sequences may be incorporated into a wide variety of
vectors with suitable RNA polymerase promoters such as T7 or SP6. Alternatively, these cDNA.
constructs that synthesize complementary RNA, constitutively or inducibly, can be introduced into cell
lines, cells, or tissues.

RNA molecules may be modified to increase intracellular stability and half-life. Possible
modifications include, but are not limited to, the addition of flanking sequences at the 5 and/or 3’ ends
of the molecule, ar the use of phosphorothioate or 2’ O-methy! rather than phosphodiesterase linkages
within the backbone of the molecule. This concept is inherent in the production of PNAs and can be
extended in all of these molecules by the inclusion of nontraditional bases such as inosine, queosine,
and wybutosine, as well as acetyl-, methyl-, thio-, and similarly modified forms of adenine, cytidine,
guanine, thymine, and uridine which are not as easily recognized by endogenous endonucleases.

An additional embodiment of the invention encompasses a method for screening for a
compound which is effective in altering expression of a polynuclectide encoding ADGUC.
Compounds which may be effective in altering expression of a specific polynucleotide may include, bt
are not Hmited to, oligonucleotides, antisense oligonucleotides, triple helix-forming oligonucleotides,
transcription factors and other polypeptide transcriptional regulators, and non-macromolecular
chemical entities which are capable of interacting with specific polynucleotide sequences. Effective
compounds may alter polynucleotide expression by acting as eithes inhibitors or promoters of
polynucleotide expression. Thus, in the treatent of disorders associated with increased ADGUC
expression or activity, a compound which specifically inhibits expression of the polynucleotide
encoding ADGUC may be therapeutically useful, and in the treatment of disorders associated with
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d 1 ADGUC ion or activity, a compound which specifically promotes expression of the

polynucleotide encoding ADGUC may be therapeutically useful.

At Jeast one, and up to a phurality, of test compounds may be screened for effectiveness in
altering expression of a specific polymcleatide. A test compound may be obtained by any method
commonly known in the art, including chemical modification of a compound known to be effective in
altering polynucleotide expression; selection from an existing, commercially-available or proprietary
library of naturally-occurring or non-natural chemical compounds; rational design of 2 compound
based on chemical and/or structural properties of the target polymucleotide; and selection from a
library of chemical compounds created combinatorially or randorly. A sample comprising a
polynucleotide encoding ADGUC is exposed to at least one test compound thus obtained. The sample

may comprise, for example, an intact or permeabilized cell, or an in vitro cell-free or reconstituted

biochemical system. Alterations in the expression of a polynucleotide encoding ADGUC are assayed
by any method commonly known in the art. Typically, the expression of a specific nucleotide is
detected by hybridization with a probe having a nucleotide sequence complementary to the sequence
of the polynucleotide encoding ADGUC. The amount of hybridization may be quantified, thus
forming the basis for a comparison of the expression of the polynucleotide both with and without
exposure to one or more test compounds. Detection of a change in the expression of a polynucleotide
exposed to a test compound indicates that the test compound is effective in altering the éxprassion of
the polynucleotide. A screen for a compound effective in altering expression of a specific
polynucleotide can be carried out, for example, using a Schizosaccharomyces pombe gene expression
system (Atkins, D. et al. (1999) U.S. Patent No. 5,932,435; Amdt, G.M. et al. (2000) Nucleic Acids
Res. 28:E15) or a buman cell line such as Hela cell (Clarke, M.L. et al. (2000) Biochem. Biophys.
Res. Commmun. 268:8-13). A particular embodiment of the present invention involves screening a
combinatorial library of oligonucleotides (such as deoxyribonucleotides, ribonucleotides, peptide nucleic
acids, and modified oligonucleotides) for antisense activity against a specific polyaucleotide sequence
(Bruice, T.W. et al, (1997) U.S. Patent No. 5,686,242; Bruice, T.W. et al. (2000) U.S. Patent No.
6,022,691).

Many methods for introducing vectors into cells or tissues are available and equally suitable

for use in vivo, in vitro, and ex vivo. For ex vivo therapy, vectors may be introduced into stem cells

taken from the patient and clonally propagated for autologous transplant back into that same patient.
Delivery by transfection, by liposome injections, or by polycationic amino polymers may be achieved
using methods which are well known in the art. (See, e.g., Goldman, C.K. et al. (1997) Nat.
Biotechnol. 15:462-466.)
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Any of the thempeuﬁc methods described above may be applied to any subject in need of
such therapy, including, for example, mammals such as humans, dogs, cats, cows, horses, rabbits, and
monkeys.

An additional embodiment of the invention relates to the administration of 2 composition which
generally comprises an active ingredient formulated with a pharmaceutically acceptable excipient.
Excipients may include, for example, sugars, starches, celluloses, gums, and proteins. Various
formulations are comumonly known and are thoroughly discussed in the latest edition of Remington’s
Pharmaceutical Sciences (Maack Publishing, Easton PA). Such compositions may consist of
ADGUC, antibodies to ADGUC, and mimetics, agonists, antagouists, or inhibitors of ADGUC.

The compositions utilized in this invention may be administered by any number of routes
including, but not limited to, oral, intravenous, intramuscular, intra-arterial, intramedullary, intrathecal,
intraventricular, pulmonary, transdermal, subcutaneous, intraperitoneal, intranasal, enteral, topical,
sublingual, or rectal means.

Compositions for pulmonary administration may be prepared in liquid or dry powder form.
These compositions are generally acrosolized immediately prior to inhalation by the patient. In the
case of small molecules (e.g. traditional low molecular weight organic drugs), aerosol delivery of fast-
acting formulations is well-known in the art. In the case of macromolecules (e.g. larger peptides and
proteins}, recent developments in the field of pulmonary delivery via the alveolar region of the lung
have enabled the practical delivery of drugs such as insulin to bleod circulation (see, e.g., Patton, 1.S.
et al, U.S. Patent No. 5,997,848). Pulmonary delivery has the advantage of administration without
needle injection, and obviates the need for potentially toxic penetration enhancers.

Compositions suitable for use in the invention include compesitions wherein the active
ingredients are contained in an effective amount to achieve the intended purpose. The determination
of an effective dose is well within the capability of those skilled in the art.

Specialized forms of compositions may be prepared for direct intracelinlar delivery of
macromolecules comprising ADGUC or fragments thereof. For example, liposome preparations
containing a cell-impermeable macromolecule may promote cell fusion and intracellular delivery of the
macromolecule. Alternatively, ADGUC or a fragment thereof may be joined to a short cationic N~
terminal portion from the HIV Tat-1 protein. Fusion proteins thus generated have been found to
transduce into the cells of all tissues, including the brain, in a mouse model system (Schwarze, S.R. et
al. (1999) Science 285:1569-1572).

For any compound, the therapentically effective dose can be estimated initially either in cell

culture assays, €.g., of neoplastic cells, or in animal models such as mice, rats, rabbits, dogs, monkeys,
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or pigs. An animal model may also be used to determine the appropriate concentration range and
route of administration. Such information can then be used to determine useful doses and routes for
administration in humans.

A therapeutically effective dose refers to that amount of active ingredient, for example
ADGUC or fragments thereof, antibodies of ADGUC, and agonists, antagonists or inhibitors of
ADGUC, which ameliorates the symptoms or condition. Therapeutic efficacy and toxicity may be
determined by standard phamaceutical procedures in cell cultures or with experimental animals, such
as by calculating the EDy, (the dose therapeutically effective in 50% of the population) or LDy, (the
dose lethal to 50% of the population) statistics. The dose ratio of toxic to therapeutic effects is the
therapeutic index, which can be expressed as the LDs/EDq, ratio. Compositions which exhibit large
therapeutic indices are preferred. The data obtained from cell culture assays and animal studies are
used to formulate a range of dosage for human use. The dosage contained in such compositions is
preferably within a range of circulating concentrations that includes the EDy, with liftle or no toxicity.
The dosage varies within this range depending upon the dosage form employed, the sensitivity of the
patient, and the route of administration. A

The exact dosage will be determined by the practitioner, in light of factors related to the

subject requiring treatment. Dosage and administratioh are adjusted to provide sufficient levels of the

active moiety or to maintain the desired effect. Factors which may be taken into account include the
severity of the disease state, the general health of the subject, the age, weight, and gender of the
subject, time and frequency of adminjstration, drug combination(s), reaction sensitivities, and response
to therapy. Long-acting compositions may be administered every 3 to 4 days, every week, or
biweekly depending on the half-life and clearance rate of the particular formulation.

Normal dosage amounts may vary from about 0.1 22 to 100,000 xg, up to a total dose of
about 1 gram, depending upon the route of administration. Guidance as to particular dosages and
methods of delivery is provided in the literature and generally available to practitioners in the art.
Those skilled in the art will employ different formulations for nucleotides than for proteins or their
inhibitors. Similarly, delivery of polynucleotides or polypeptides will be specific to particolar cells,
conditions, locations, etc.

DIAGNOSTICS

In another embodiment, antibodies which specifically bind ADGUC may be used for the
diagnosis of disorders characterized by expression of ADGUC, or in assays to monitor patients being
treated with ADGUC or agonists, antagonists, or inhibitors of ADGUC. Antibodies useful for
diagnostic purposes may be prepared in the same manner as described above for therapeutics.
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Diagnostic assays for ADGUC include methads which utilize the antibody and a label to detect
ADGUC in human body fluids or in extracis of cells or tissues. The antibodies may be used with or
without modification, and may be labeled by covalent or non-covalent attachment of a reporter
molecule. A wide variety of reporter molecules, several of which are described above, are kown in
the art and may be used.

A variety of protocols for measuring ADGUC, including ELISAs, RIAs, and FACS, are
known in the art and provide a basis for diagnosing altered or abnormal levels of ADGUC expression.
Normal or standard values for ADGUC expression are established by combining body fluids or cell
extracts taken from normal mammalian subjects, for example, human subjects, with antibodies to
ADGUC under conditions suitable for complex formation. The amount of standard complex formation
may be quantitated by various methods, such as photometric means. Quantities of ADGUC
expressed in subject, control, and disease samples from biopsied tissues are compared with the
standard values. Deviation between standard and subject values establishes the parameters for
diagnosing disease.

In another embodiment of the invention, the polynucleotides encoding ADGUC may be used
for diagnostic purposes. The polynucleotides which may be used include oligonucleotide sequences,
mﬁp]emntuy RNA and DNA molecules, and PNAs. The polynucleotides may be used to detect
and quantify gene expression in biopsied tissues in which expression of ADGUC may be correlated
with disease. The diagnostic éssay may be used to determine absence, presence, and excess
expression of ADGUC, and to monitor regulation of ADGUC levels during therapeutic intervention.

In one aspect, hybridization with PCR probes which are capable of detecting polynucleotide
sequences, incliding genomic sequences, encoding ADGUC or closely related molecules may be used
to identify nucleic acid sequences which encode ADGUC. The specificity of the probe, whether it is
made from a highly specific region, e.g., the 5’ regulatory region, or from a less specific region, e.g., a
conserved motif, and the stringency of the hybridization or amplification will determine whether the
probe identifies only naturally occurring sequences encoding ADGUC, allelic variants, or related
sequences.

Probes may also be used for the detection of related sequences, and may have at least 50%
sequence identity to any of the ADGUC encoding sequences. The hybridization probes of the subject ‘
invention may be DNA or RNA. and may be derived from the sequence of SEQ ID NO:6-10 or ﬁom
genomic sequences including promoters, enhancers, and introns of the ADGUC gene.

Means for producing specific hybridization probes for DNAs encoding ADGUC include the
cloning of polynucleotide sequences encoding ADGUC or ADGUC derivatives into vectors for the
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production of mRNA probes. Such vectors are known in the art, are commercially available, and may
be used to synthesize RNA probes jn vitro by means of the addition of the appropriate RNA

polymerases and the appropriate labeled nucleotides. Hybridization probes may be labeled by a
varjety of reporter groups, for example, b'y radionuclides such as **F or *S, or by enzymatic labels,
such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the like.
Polynucieotide sequences encoding ADGUC may be used for the diagnosis of disorders
associated with expression of ADGUC. Examples of such disorders include, but are not limited to, a
neurological disorder such as epilepsy, ischemic cerebrovascular disease, stroke, cerebral neoplasms,
Alzheimer’s disease, Pick’s disease, Huntington's disease, detentia, Parkinson’s disease and other
extrapyramidal disorders, amyotrophic lateral.sclerosis and other motor nenron disorders, pmgressivé
neural muscular atrophy, retinitis pigmentosa, hereditary ataxias, multiple sclerosis and other
demyelinating diseases, bacterial and viral meningitis, brain abscess, subdural empyema, epidural
abscess, suppurative intracranial thrombophlebitis, myelitis and radiculitis, viral central nervous system
disease; prion diseases including kurn, Crentzfeldt-Jakob disease, and Gerstmann-Straussler-Scheinker
syndrome; fatal familial insomnia, nutritional and metabolic diseases of the nervous system,
neurofibromatosis, ftuberous sclerosis, cerebelloretinal hemangioblastomatosis, encephalotrigeminal
syndrome, menta} retardation and other developmental disorders of the ceniral nervous system,
cerebral palsy, neuroskeletal disorders, autonomic nervous system disorders, cranial nerve disorders,
spinal cord diseases, muscular dystrophy and other neuromuscular disorders, peripheral nervous
system. disorders, dermamm.yosiﬁs and polymiyositis; inherited, metabolic, endocrine, and toxic
wmyopathies; myasthenia gravis, periodic paralysis; mental disorders including mood, anxiety, and
schizophrenic disorders; akathesia, amnesia, catatonia, diabetic neuropathy, tardive dyskinesia,
dystonias, paranoid psychoses, postherpetic neuralgia, and Tourstte’s disorder; a cardiovascular
disorder such as arteriovenous fistula, atherosclerosis, hypertension, vasculitis, Raynaud's disease,
aneurysms, arterial dissections, varicose veins, thrombaophlebitis and phlebothrombosis, vascular
tumors, and complications of thrombolysis, balloon angioplasty, vascular teplacement, and coronary
artery bypass graft surgery, congestive heart failure, ischemic heart disease, angina pectoris,
myocardial infarction, hypertensive heart disease, degenerative valvular heart disease, calcific aortic
valve stenosis, congenitally bicuspid aortic valve, mitral anmuilar calcification, mitral valve prolapse,
rheumatic fever and theumatic heart disease, infective endocarditis, nonbacterial thrombotic
endocarditis, endocarditis of systemic lupus erythematosus, carcinoid heart disease, cardiomyopathy,
myocarditis, pericarditis, neoplastic heart disease, congenital heart disease, and complications of
cardiac transplantation, congenital lung anomalies, atelectasis, pulmonary congestion and edema,

53

JP 2004-529603 A 2004.9.30



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

w

25

3¢

(137) JP 2004-529603 A 2004.9.30

WO 02/02757 PCT/US01/20491

pulmonary embolism, pulmonary hemornthage, pulmonary infarction, pulmonary hypertension, vascular
sclerosis, obstructive pulmonary disease, restrictive pulmonary disease, chronic obstructive pulmonary
disease, emphysema, chronic bronchitis, bronchial astbma, bronchiectasis, bacterial pneumonia, viral
and mycoplasmal pneumonia, lung abscess, pulmonary tuberculosis, diffuse interstitial diseases,
pneumocoﬁioses, sarcoidosis, idiopathic pulmonary fibrosis, desquamative interstitial pnenmonitis,
hypersensitivity ppeumonitis, pulmonary eosinophilia bronchiolitis obliterans-organizing pneumonia,
diffuse pulmonary hemorrhage syndromes, Goodpasture’s syndromes, idiopathic pulmonary
hemosiderosis, pulmonary involvement in collagen-vascular disorders, pulmonary alveolar proteinosis,
lung tomiors, inflammatory and noninflammatory pleural effusjons, pneumothorax, pleural tumors, drug-
induced lung disease, radiation-induced lung disease, and complications of lung transplantation; a vision
disorder such as conjunctivitis, keratoconjunctivitis sicea, keratitis, episcleritis, iritis, posterior uveitis,
glaucoma, amanrosis fugax, ischemic optic neuropathy, optic newritis, Leber’ s hereditary optic
neuropathy, toxic optic neuropathy, vitreous detachment, retinal detachment, cataract, macular
degeneration, central serous chorioretinopathy, retinitis pigmentosa, melanoma of the choroid,
retrobulbar tumor, and chiasmal tumoer; a reproductive disorder such as disorders of prolactin
production; infertility, including tubal disease, ovulatory defects, and endometriosis; disruptions of the
estrous cycle, disraptions of the menstrual cycle, polycystic ovary syndrome, ovarian hyperstimulation
syndrome, endometrial and ovarian tumors, uterine fibroids, autoimmune disorders, ectopic
pregnancies, and teratogenesis; cancer of the breast, fibrocystic breast disease, and galactorrhea;
disruptions of spermatogenesis, abnormal sperm physiclogy, cancer of the testis, cancer of the

prostate, benign prostatic hyperplasia, prostatitis, Peyronie’s disease, impotence, carcinoma of the

male breast, and gynecomastia; a smooth muscle disorder such as any impairment or alteration in the
normal action of smooth muscle including, but not limited to, angina, anaphylactic shock, atrhythmias,
asthma, cardiovascolar shock, Cushing’s syndrome, hypertension, hypoglycemia, myocardial infarction,
migraine, and pheochromocytoma, and myopathies including cardiomyopathy, encephalopathy,
epilepsy, Kearns-Sayre syndrome, lactic acidosis, myoclonic disorder, and ophthalmoplegia; and an
infection by a bacterial agent classified as pneumococcus, staphylococcus, streptococcus, bacillus,
corynebacterium, clostridivm, meningococcus, gonococeus, listeria, morasella, kingella, haemophilus,
legionella, bordetella, gram-negative enterobacterium including shigella, salmonella, and campylobacter,
pseudomonas, vibrio, brucella, francisella, yersinia, bartonella, norcardium, actinomyces,
mycobacterium, spirochaetale, rickettsia, chlamydia, and mycoplasma. The polynucleotide sequences
encoding ADGUC may be used in Southern or northern analysis, dot blot, or ofher membrane-based
technologies; in PCR technologies; in dipstick, pin, and multiformat ELISA-like assays; and in
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microarrays utilizing fhiids or tissues from patients to detect aliered ADGUC expression. Such
qualitative or quantitative methods are well known in the art.

In a particular aspect, the nucleotide sequences encoding ADGUC may be useful in assays
that detect the presence of associated disorders, particularly those mentioned above. The nucleotide
sequences encoding ADGUC m;ay be labeled by standard methods and added to a fluid or tissue
sample from a patient under conditions suitable for the formation of hybridization complexes. After a
suitable incubation period, the sample is washed and the signal is quantified and compared with a
standard value. If the amount of signal in the patient sample is significantly altered in comparison to a
control sample then the presence of altered Ievels of nucleotide sequences encoding ADGUC in the
sample indicates the presence of the associated disorder. Such assays may also be used to evaluate
the efficacy of a particular therapeutic treatment regimen in animal studies, in clinical trials, or to
monitor the treatment of an individual patient.

In order to provide a basis for the diagnasis of a disorder aésociated with expression of
ADGUC, a normal or standard profile for expression is established. This may be accomplished by'
combining body fluids or cell extracts taken from normal subjects, either animal or buman, with a
sequence, or a fragment thereof, encoding ADGUC, under conditions suitable for hybridization or
amplification. Standard hybridization may be quantified by comparing the values obtained from noM
subjects with values from an experiment in which a known amount of a substantially purified
polymicleotide is used. Standard values obtained in this manner may b:c compared with values
obtained from samples from patients who are symptomatic for a disorder. Deviation from standard
values is used to establish the presence of a disorder. 7

Once the presence of a disorder is established and a treatment protocol is initiated,
hybridization assays may be repeated on a regular basis to determine if the level of expression in the
patient begins to approxhn.ats that which is observed in the normal subject. The results obtained from
successive assays may be used to show the efficacy of treatment over a period ranging from several
days to months.

‘With respect to cancer, the presence of an abnormal amount of transcript (either under- or
overexpressed) in biopsied tissue from an individual may indicate a predisposition for the development
of the disease, or may provide a means for detecting the disease prior to the appearance of actual
clinical symptoms. A more definitive diagnosis of this type may allow health professionals to employ
preyentativc measures or aggressive treatment earlier thereby preventing the development or further

progression of the cancer.
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Additional diagnostic uses for oligonucleotides designed from the sequences encoding
ADGUC may involve the use of PCR. These oligomers may be chemically synthesized, generated
enzymatically, or produced in vitro. Oligomers will preferably contain a fragment of a pdlymucleotide

encoding ADGUC, or a fragment of a polynucleotide complementary to the polynucleotide encoding
ADGUC, and will be employed under optimized conditions for identification of a specific gene or
condition. Oligomers may also be employed under less stringent conditions for detection or
quantification of closely related DNA or RNA sequences.

In a particular aspect, oligonucleotide primers derived from the polynucleotide sequences
ém:oding ADGUC may be used to detect single nucleotide polymorphisms (SNPs). SNPs are
substitutions, insertions and deletions that are a frequent cause of inherited or acquired genetic disease
inlumans. Methods of SNP detection include, but are not limited to, single-stranded conformation
polymorphism (SSCP) and fluorescent SSCP (fSSCP) methods, In SSCP, oligonucleotide primers
derived from the pelynucleotide sequences encoding ADGUC are used to amplify DNA using the
polymerase chain reaction (PCR). The DNA may be derived, for example, from diseased or normal
tissue, biopsy samples, bodily fhuids, and the like. SNPs in the DNA cause differences in the
secondary and tertiary structures of PCR products in single-stranded form, and these differences are
detectable using gel electrophoresis in non-denataring géls. In fSCCP, the oligonucleotide primers are
fluorescently labeled, which allows detection of the amplimers in high-throughput equipment such as
DNA sequencing machines. Additionally, sequence database analysis methods, termed in silico SNP
(isSNP), are capable of identifying polymorphistas by comparing the sequence of individual
overlapping DNA fragments which assemble into a common consensus sequence. These computer-
based methods filter out sequence variations due-to laboratory preparation of DNA and sequencing
errors using statistical models agd automated analyses of DNA. sequence chromatograms. In the
alternative, SNPs may be detected and characterized by mass spectrometry using, for example, the
high throughput MASSARRAY system (Sequenom, Inc., San Diego CA).

Methods which may also bé used to quantify the expression of ADGUC include radiolabeling
or biotinylating nucleotides, coamplification of a control nucleic acid, and interpolating results from
standard curves. (See, e.g., Melby, P.C. et al. (1993) J. Imnwnol. Methods 159:235-244; Duplaa, C.
et al. (1993) Anal. Biochem. 212:229-236.) The speed of quantitation of multiple samples may be
accelerated by running the assay in a high-throughput format where the oligomer or polymucleotide of
interest is presented in various dilutions and a spectrophotometric or colorimetric response gives rapid

quantitation.

56



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

30

(140) JP 2004-529603 A 2004.9.30

WO 02/02757 PCT/US01/20491

In further embodiments, oligonucleatides or longer fragments derived from any of the
polynucleotide sequences described herein may be used as elements on a microarray. The microatray
can be used in transcript imaging techniques which monitor the relative expression levels of large
numbers of genes simultaneously as described below. The microarray may also be used to identify
genetic variants, mutations, and polymorphisms. This information.may be used to determine gene
function, to understand the genetic basis of a disorder, to diagnose a disarder, to manitor
progression/regression of disease as a function of gene expression, and to develop and monitor the
activities of therapeutic agents in the treatment of disease. In particular, this information may be used
to develop a pharmacogenomic profile of a patient in order to select the most appropriate and effective
treatment regimen for that patient. For example, therapeutic agents which are highly effective and
display the fewest side effects may be selected for a patient based on his/her pharmacogenomic
profile.

In another embodiment, ADGUC, fragments of ADGUC, or antibodies specific for ADGUC
may be used as elements on a microarray. The microarray may be used to monitor or measure ’
proteib-protein interactions, drug-target interactions, and gene expression profiles, as described above.

A particular embodiment relates to the use of the polynucleotides of the present invention to
generate a transcript image of a tissue or cell type. A transcript image represents the global pattern of
gene expression by a particular tissue or cell type. Global gene expression patterns are analyzed by
quauﬁfyiug the number of expressed genes and their relative abundance under given conditions and at
a given time. (See Seilhamer et al., “Comparative Gene Transcript Analysis,” U.S. Patent Number
5,840,484, expressly incorporated by reference hetein.) Thus a transcript image may be generated by
hybridizing the polynucleotides of the present invention or their complerents to the totality of
transcripts or reverse transcripts of a particular tissue or cell type. In one embodiment, the
hybridization takes place in high-throughput format, wherein the polynucleotides of the present
invention or their complements comprise a subset of a pluralify of elements on a microarray. The
resultant transcript image would provide a profile of gene activity.

Transcript images may be generated using transcripts isolated from tissues, cell lines, biopsies,

or other biological samples. The transcript image may thus reflect gene expression in vivo, as in the

case of a tissue or biopsy sample, or in vitro, as in the case of a cell line.

Transcript images which profile the expression of the polymucleotides of the present invention

may also be used in conjunction with jn vitro model systems and preclinical evaluation of

pharmaceuticals, as well as toxicological testing of industrial and naturally-occurring environmental

compounds. All compounds induce characteristic gene expression patierns, frequently termed
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molecular fingerprints or toxicant signatures, which are indicative of mechanisms of action and toxicity
(Nuwaysir, E.F. et al. (1999) Mol. Carcinog. 24:153-159; Steiner, S. and N.L. Anderson (2000)
Toxjcol Lett. 112-113:467-471, expressly incorporated by reference herein). If a test compound has a
signature similar to that of a compound with known toxic;ity, itis likely to share those toxic properties.
These fingerprints or signatures are most useful and refined when they contain expression information.
from a large number of genes and gene families. Ideally, a genome-wide measurement of expression
provides the highest quality signature. Even genes whose expression is not altered by any tested
compounds are important as well, as the levels of expression of these genes are used to normalize the
rest of the expression data. The normalization procedure is useful for comparison of expression data
after treatment with different compounds. While the assignment of gene function to elements of a
toxicant signature aids in interpretation of toxicity mechanismns, knowledge of gene function is not
necessary for the statistical matching of signatures which leads to prediction of toxicity. (See, for
example, Press Release 00-02 from the National Institute of Environmental Health Sciences, released
February 29, 2000, available at hitp://www.niehs.nih. gov/oc/news/toxchip.htm.) Therefore, it is
important and desirable in toxicological screening using toxicant signatures to include all expressed
gene sequences. v

Tn one embodiment, the toxicity of a test compound is assessed by treating a biological sample
containing nucleic acids with the test comi)ound. Nucleic acids that are expressed in the treated
biological sample are hybridized with one or more probes specific to the polymucleotides of the present
invention, so that transcript levels corresponding to the palynucleotides of the present invention may be
quantified. The transcript levels in the treated biological sample are compared with levels in an
untreated biological sample. Differences in the transcript levels between the two samples are
indicative of a toxic response caused by the test compound in the treated sample.

Another particular embodiment relates to the use of the polypeptide sequences of the present
invention to analyze the proteome of a tissue or cell type. The term proteome refers to the global
pattern of protein expression in a particular tissue or cell type. Each protein component of a proteome
can be subjected individually to farther analysis. Proteome expression patterns, or profiles, are
analyzed by quantifying the nomber of expressed proteins and their relative abundance under given
conditions and at a given time. A profile of a cell’s proteome may thus be generated by separating
and analyzing the polypeptides of a particular tissue or cell type. In one embodiment, the separation is
achieved using two-dimensional gel electrophoresis, in which proteins from a sample are separated by
isoelectric focusing in the first dimension, and then according to molecular weight by sodium dodecyl
sulfate slab gel electrophoresis in the second dimension (Steiner and Anderson, supra). The proteins
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are visualized in the gel as discrete and uniquely positioned spots, typically by staining the gel with an.
agent such as Coomassie Blue or silver or fluorescent stains. The optical density of each protein spot
is generally proportional to the level of the protein in the sample. The optical densities of equivalently
positioned protein spots from diffexent samples, for example, from biological samples either treated or
untreated with a test compound or therapeutic agent, are compared to identify any changes in protein
spot density related to the treatment. The proteins in the spots are partially sequenced using, for
example, standard methods employing chemical or enzymatic cleavage followed by mass
spectrometry. The identity of the profein in a spot may be determined by comparing jts partial
sequence, preferably of at Ieast 5 contiguous amino acid residues, to the polypeptide sequences of the
present invention. In some cases, further sequence data may be obtained for definitive protein
identification.

A proteomic profile may also be generated using antibadies specific for ADGUC to quantify
the levels of ADGUC expression. In one embodiment, the antibodies are nsed as elements on a
microarray, and protein expression levels are quantified by exposing the microarray to the sample and
detecting the levels of protein bound to each array element (Lueking, A. et al. (1999) Anal. Biochem,
270:103-111; Mendoze, L.G. et al. (1999) Biotechniques 27:778-788). Detection may be performed by
a variety of methods known in the art, for example, by reacting the proteins in the sample with a thiol-
or amino-reactive fluorescent compound and detecting the amount of fluorescence bound at each
array element.

Toxicant signatures at the proteome level are also useful for toxicological screening, and
should be analyzed in parallel with toxicant signatures at the transcript level. There is a poor
correlation between transcript and protein abundances for some proteins in some tissues (Anderson,
N.L. and J. Seilhamer (1997) Elecirophoresis 18:533-537), so proteome toxicant signatures may be
useful in the analysis of compounds which do not significantly affect the transcript image, but which
alter the proteomic profile. In addition, the analysis of transczipts in body fluids is difficult, due to rapid
degradation of mRNA, so proteomic profiling may be more reliable and informative in such cases.

In another embodiment, the foxicity of a test compound is assessed by treating a biological
sample containing proteins with the test corpound. Proteins that are expressed in the treated
biological sample are separated so that the amount of each protein can be quantified. The amount of
each protein is compared 1o the amount of the correspanding protein in an untreated biological sample.
A difference in the amount of protein between the two samples is indicative of a toxic response to the
test compound in the treated sample. Individual proteins are identified by sequencing the amino acid *
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residues of the individual proteins and comparing these partial sequences to the polypeptides of the
present invention.

In another embodiment, the toxicity of a test compound is assessed by treating a hiological
sample containing proteins with the test compound. Proteins from the biological sample are incubated
with antibodies specific to the polypeptides of the present invention. The amount of protein recognized
by the antibodies is quantified. The amount of protein in the treated biological sample is compared
with the amount in an untreated biolegical sample. A difference in. the amount of protein between the
two samples is indicative of a toxic response to the test compound in the treated sample.

Microarrays may be prepared, used, and analyzed using methods known in the art. (See, e.g.,
Brennan, T.M. et al. (1995) U.S. Patent No. 5,474,796; Schena, M. et al. (1996) Proc. Natl. Acad,

Sci. USA 93:10614-10619; Baldeschweiler et al. (1995) PCT application W095/251116; Shalon, D. et
al. (1995) PCT application WO95/35505; Heller, R.A. et al. (1997) Proc. Natl. Acad. Sci. USA
94:2150-2155; and Heller, MLJ. et al. (1997) U.S. Patent No. 5,605,662.) Various types of
m.icroaxr.ays are well known and thoroughly described in DNA Microarrays: A Practical Approach,

M. Schena, ed. (1999) Oxford University Press, London, hereby expressly incorporated by reference.

In another embodiment of the invention, nucleic acid sequences encoding ADGUC may be
used to generate hybridization probes useful in mapping the naturally occurring genomic sequence.
Either cading or noncoding sequences may be used, and in some instances, noncoding sequences may .
be preferable over coding sequences. For example, conservation of a coding sequence among
wmembers of a multi-gene family may potentiaily cause undesired cross hybridization during
chromosomal mapping. The sequences may be mapped to a particular chromosome, to a specific
region of a chromosome, or to artificial chromosome constructions, e.g., human artificial chromosomes
(HACs), yeast artificial chromosomes (YACs), bacterial artificial chromosomes (BACs), bacterial P1
constructions, or single chromosome ¢cDNA libraries. (See, e.g., Harrington, J.J. et al. (1997) Nat.
Genet. 15:345-355; Price, C.M. (1993) Blood Rev. 7:127-134; and Trask, B.J. (1991) Trends Genet.
7:149-154.) Once mapped, the macleic acid sequences of the invention may be used to develop
genetic linkage maps, for example, which correlate the inheritance of a disease state with the
inheritance of a particular chromosome region or restriction fragment length polymorphism (RFLP).
(See, for example, Lander, E.S. and D. Botstein (1986) Proc. Natl. Acad. Sci. USA 83:7353-7357.}

Fluorescent in situ hybridization (FISH) may be correlated with other physical and genetic
map data. (See, e.g., Heinz-Ulrich, et al. (1995) in Meyers, supra, pp. 965-968.) Examples of genetic

map data can be found in various scientific journals or at the Online Mendelian Inheritance in Man
(OMIM) World Wide Web site. Correlation between the location of the gene enc&_)ding ADGUCona
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physical map and a specific disorder, or a predisposition to a specific disorder, may help define the
region of DNA associated with that disorder and thus may farther positional cloning efforts.
In situ hybridization of chromosomal preparations and physical mapping techniques, such as

linkage analysis using established chromosomal markers, may be used for extending genetic maps.
Often the placement of a gene on the chromosome of another mammalian species, such as mouse,
may reveal associated markers even if the exact chromosomal locus is not known. This information is
valuable to investigators searching for disease genes using positional cloning or other gene discovery
techniques. Once the gene or genes responsible for a disease or sﬁndmma have been crudely
localized by genetic linkage to a particuiar genomic region, e.g., ataxia-telangiectasia to 11q22-23, any
sequences mapping to that area may represent associated or regulatory genes for further investigation.
(See, e.g., Gatti, R.A. et al. (1988) Nature 336:577-580.) The nucleotide sequence of the instant
invention may also be used o detect differences in the chromosomal location due to translocation,
jnversion, etc., among normal, cartier, or affected individuals.

In another embodiment of the invention, ADGUC, its catalytic or immunogenic fragments, or
oligopeptides thereof can be nsed for screening libraries of compounds in any of a variety of drug
screening techniques. The fragment employed in such screening may be free in solution, affixed to a.
solid support, borne on a cell surface, or located intracellularly. The formation of binding complexes
between ADGUC and the agent being tested may be measured.

Another technique for drug screening provides for high throughput screening of compounds
having suitable binding affinity to the protein of interest. (See, e.g., Geysen, et al. {1 984) PCT
application WO84/03564.) In this method, large numbers of different small test compounds are
synthesized on a solid substrate. The test compounds are reacted with ADGUC, or fragments
thereof, and washed. Bound ADGUC is then detected by methods well known in the art. Purified
ADGUC can also be coated directly onto plates for use in the aforementioned drug screening
techniques. Alternatively, non-neutralizing antibodies can be used to capture the peptide and
immobilize it on a solid support. o

In another embodiment, one may use competitive drug screening assays in which neutralizing
antibodies capable of binding ADGUC specifically compete with a test compound for binding
ADGUC. In this manner, antibodies can be used to detect the presence of any peptide which shares
one or more antigenic determinants with ADGUC,

In additional embodiments, the nucleotide sequences which encode ADGUC may be used in
any molecnlar biblogy techniques that have yet to be developed, provided the new techniques rely on
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properties of nucleotide sequences that are currently known, inchiding, but not limited to, such
properties as the friplet genetic code and specific base pair interactions.

‘Without further elaboration, it is believed that one skilled in the art can, using tbe‘ preceding
description, utilize the present invention to its fullest extent. The following embodiments are, therefore,
to be construed as merely illustrative, and not limitative of the remainder of the disclosure in any way
‘whatsoever.

The disclosures of all patents, applications and publications, mentioned above and below,
including U.S. Ser. No. 60/215, ,47'6, 60/223,545, 60/229,876, 60/234,838 and 60/236,483, are hereby

expressly incorporated by reference.

EXAMPLES

L Construction of cDNA Libraries

Tncyte cDNAs were derived from cDNA. libraries described in the LIFESEQ GOLD
database (Incyte Genomics, Palo Alio CA) and shown in Table 4, column 5. Some tissues were
homogenized and lysed in gnanidinium isothiocyanate, while others were homogenized and lysed in
phenol or in a suitable mixtuwre of denaturants, such as TRIZOL. (Life Technologies), 2 monophasic
solution of phencl and guanidine isothiocyanate. The resnlting lysates were centrifuged over CsCl
cushions or extracted with chloroform. RNA was precipitated from the lysates with either isopropanol
or sodium acetate and ethanol, or by ottier routine methods.

Phenol extraction and precipitation of RNA were repeated as necessary to increase RNA
purity. In some cases, RNA was treated with DNase. For most libraties, poly(A)+ RNA was
isolated using oligo d(T)-coupled paramagnetic particles (Promega), OLIGOTEX latex particles
(QIAGEN, Chatsworth CA), or an OLIGOTEX mRNA purification kit (QIJAGEN). Alternatively,
RINA was isolated directly from tissue lysates using other RNA. isolation kits, e.g., the
POLY(A)PURE mRNA purification kit (Ambion, Austin TX).

In some cases, Stratagene was provided with RNA and constructed the corresponding cDNA
libraries. Otherwise, cDNA was synthesized and cDNA libraries were construcied with the
UNIZAP vector systeru (Stratagene) or SUPERSCRIPT plasmid system (Life'Techno]ogies), using
the recommended procedures or similar methods known in the art. (See, e.g., Ausubel, 1997, supra,
units 5.1-6.6.) Reverse transcription was initiated using oligo d(T) or random primers. Synthetic
oligonucleotide adapters were ligated to double stranded cDNA, and the cDNA was digested with the
appropriate restriction enzyme or enzymes. For most libraries, the cDNA was size-selected (300-
lbOO bp) using SEPHACRYL S1000, SEPHAROSE CL2B, or SEPHAROSE CLA4RB column
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chromatography (Amersham Pharmacia Biotech) or preparative agatose gel electrophoresis. cDNAs
were ligated into compatible restriction enzyme sites of the polylinker of a suitable plasmid, e.g.,
PBLUESCRIPT plasmid (Stratagene), PSPORT1 plasmid (Life Technologies), PCDNAZ2.1 plasmid
(Invitrogen, Carlsbad CA), PBK-CMYV plasmid (Stratagene), or pINCY (Incyte Genomics, Palo Alto
CA), or derivatives thereof. Recombinant plasmids were transformed into competent E. coli cells
including XL1-Blue, XL1-BlueMRF, or SOLR from Stratagene or DHS5¢, DH10B, or ElecroMAX
DHI19B from Life Technologies.

119 solatien of cDNA Clones

Plasmids obtained as described in Example I were recovered fiom host cells by in vivo

excision using the UNIZAP vector system (Stratagene) or by cell Iysis. Plasmids were purified using
at Jeast oné of the following: a Magic or WIZARD Minipreps DNA purification system (Promega); an
AGTC Miniprep purification kit (Bdge Biosystems, Gaithersburg MD); and QIAWELL 8 Plastuid,
QIAWELL 8 Plus Plasmid, QIAWELL 8 Ultra Plasmid purification systems or the R E.A.L. PREP

96 plasmid purification kit from QIAGEN. Following precipitation, plasmids were resuspended in 0.1
ml of distilled water and stored, with or without lyophilization, at 4°C.

Alternatively, plasmid DNA was amplified from host cell lysates using direct link PCR in a
high-throughput format (Rao, V.B. (1994) Anal. Biochem. 216:1-14). Host cell Iysis and thermal
cycling steps were carried ouf in a single reaction mixture. Samples were processed and stored in
384-well plates, and the concentration of amplified plasmid DNA was quantified fluorometrically using
PICOGREEN dye (Molecular Probes, Eugene OR) and a FLUOROSKAN 1 fluorescence scanner
(Labsystems Oy, Helsinki, Finland).
1L  Sequencing and Analysis

Incyte cDNA recovered in plasmids as described in Example IT were sequenced as follows.
Sequencing reactions were processed using standard methods or high-throughput instrumentation such
as the ABI CATALYST 800 (Applied Biosystemns) thermal cycler or the PTC-200 thermal cycler
(MIJ Research) in conjunction with the HYDRA microdispenser (Robbins Scientific) or the
MICROLAB 2200 (Hamikton) liquid transfer system. cDNA sequencing reactions were prepared
using reagents provided by Amersham Pharmacia Biotech or supplied in ABI sequencing kits such as
the ABI PRISM BIGDYE Terminator cycle sequencing ready reaction kit (Applied Riosystems).
Electrophoretic separation of cDNA sequencing reactions and detection of labeled polynucleotides
were carried out using the MEGABACE 1000 DNA sequencing system (Molecular Dynamics); the
ABIPRISM 373 or 377 sequencing system (Applied Biosystems) in conjunction with standard ABT
protocols and base calling sofiware; or other sequence analysis systerns known in the art. Reading
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frames within the cDNA sequences were identified using standard methods (reviewed in Ausubel,
1997, supra, unit 7.7). Some of the cDNA sequences were selected for exiension using the
techniques disclosed in Example VIIL

The polymucleotide sequences derived from Incyte cDNAs were validated by removing
vector, linker, and poly(A) sequences and by masking ambiguous bases, using algorithms and
programs based on BLAST, dynamic programming, and dinucleotide nearest neighbor analysis. The
Incyte cDNA sequences ar translations thereof were then queried against a selection of public
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases, and
BLOCKS, PRINTS, DOMO, PRODOM, and hidden Markov model (HMM)-based protein family
databases such as PFAM. (HMM is a probabilistic approach which analyzes consensus primary
structures of gene families, See, for example, Eddy, S.R. (1996) Cuxr. Opin. Struct. Biol. 6:361-365.)
The queries were performed using programs based on BLAST, FASTA, BLIMPS, and HMMER.
The Incyte cDNA sequences were assembled to produce full length polynucleotide sequences.
Alternatively, GenBank cDNAs, GenBank ESTs, stitched sequences, stretched sequences, or
Genscan-predicted coding sequences (see Examples IV and V) were used to extend Incyte cDNA.
assemblages to full length. Assembly was performed using programs based on Phred, Phrap, and
Consed, and cDNA assemblages were screened for open reading frames using programs based on
GeneMark, BLAST, and FASTA. The full length polynucleotide sequences were translated to derive
the corresponding full length polypeptide sequences. Alternatively, a polypeptide of the invention may
begin at any of the methionine residues of the full length translated polypeptide. Full length polypeptide
sequences were subsequently analyzed by querying against databases such as the GenBank protein
databases (genpept), SwissProt, BLOCKS, PRINTS, DOMO, PRODOM, Prosite, and hidden
Markov model (HMM)-based protein family databases such as PFAM. Full length polynucleotide
sequences are also analyzed using MACDNASIS PRO software (Hitachi Software Engineering,
South San Francisco CA) and LASERGENE sofiware (DNASTAR). Polynucleotide and polypeptide
sequence alignments are generated using default parameters specified by the CLUSTAL algorithm as
incorporated into the MEGALIGN multisequence alignment program. (DNASTAR), which also
calculates the percent identity between aligned sequences.

Table 7 summarizes the tools, programs, and algorithms used for the analysis and assembly of
Incyte cDNA and full length sequences and provides applicable descriptions, references, and threshold
parameters. The first column of Table 7 shows the toels, programs, and algorithms used, the second
colomn provides brief descriptions thereof, the third column presents appropriate references, all of
which are incorporated by reference herein in their entitety, and the fourth column presents, where
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* applicable, the scores, probability values, and other parameters used to evaluate the strength of a

maich between two sequences (the higher the score or the lower the probability value, the greater the
identity between two sequences).

The programs described above for the assembly and analysis of full length polynucleotide and
polypeptide sequences were also used to identify polynucleotide sequence fragnients from SEQ ID
NO:6-10. Fragments from about 20 to about 4000 nucleotides which are useful in hybridization and
amplification technologies are described in Table 4, column 4.

IV.  Xdentification and Editing ef Ceding Sequences from Genomic DNA

Putative adenylyl and gnanylyl cyclases were initially identified by running the Genscan gene
identification program against public genomic sequence databases (e.g., ghpri and gbhtg). Genscan is
a general-purpose gene identification program which, analyzes genomic DNA sequences from a
variety of organisms (See Burge, C. and S. Karlin (1997) J. Mol. Biol. 268:78-94, and Burge, C. and
S. Karlin (1998) Cuzr. Opin. Struct. Biol. 8:346-354). The program concatenates predicted exons to
form an assembled cDNA sequence extending from a methionine fo a stop codon. The output of
Genscan is a FASTA database of polynucleotide and polypeptide sequences. The maximum range of
sequence for Genscan to analyze at once was set to 30 kb. To determine which of these Genscan
predicted cDNA sequences encode adenylyl and guanylyl cyclases, the encoded polypeptides were
analyzed by querying against PEAM models for adenylyl and guanylyl cyclases. Potential adenylyt
and guanylyl cyclases were aiso identified by homology 1o Incyte ¢cDNA sequences that had been
annotated as adenylyl and guanylyl cyclases. These selected Genscan-predicted sequences were then
compared by BLAST analysis to the genpept and gbpri public databases. Where necessary, the
Genscan-predicted sequences were then edited by comparison to the top BLAST hit from genpept to
correct errors in the sequence predicted by Genscan, such as extra or omitted exons. BLAST
analysis was 2lso used to find any Incyte cDNA or public cDNA coverage of the Genscan-predicted
sequences, thus providing evidence for transcription. When Incyte cDNA coverage was available,
this information was used to correct or confirm the Genscan predicted sequence. Full length
polynucleotide sequences were obtained by assembling Genscan-predicted coding sequences with
Incyte cDNA sequences and/or public cDNA sequences using the assembly process described in
Example [Il. Alternatively, full length polynuclectide sequences were derived entirely from edited or
unedited Genscan-predicted coding sequences.

V. A bly of G ic Seq Data with cDNA Sequence Data
“Stitched”’ Sequences
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Partial cDNA sequences were extended with exons predicted by the Genscan gene
identification program described in Example IV, Pari;iad cDNAs assembled as deseribed in Example
T were mapped to genomic DNA. and parsed into clusters containing related cDNAs and Genscan
exon predictions from one or more genomic sequences. Each cluster was analyzed using an algorithm
based on graph theory and dynamic programming to integrate cDNA and genomic information,
generating possible splice variants that were subsequently confirmed, edited, or extended to create a
full length sequence. - Sequence intervals in which the entire length of the interval was present on
more than one sequence in the cluster were identified, and intervals thus identified were considered to
e equivalent by transitivity.. For example, if an interval was present on a cDNA and two genomic
sequences, then all three intervals were considered to be equivalent. This process allows unrelated
but consecutive genomic sequences to be brought together, bridged by cDNA sequence. Intervals
thus identified were then “stitched” together by the stitching algorithm in the order that they appear
along their parent sequences to generate the longest possible sequence, as well as sequence variants.
Linkages between intervals which proceed along one type of parent sequence (cDNA to cDNA or
genomic sequence to genomic sequence) were given preference over linkages which change parent
type (cDNA to genomic sequence). The resultant stitched sequences were translated and compared
by BLAST analysis to the genpept and gbpri public databases. Incorrect exons predicted By Genscan
were corrected by comparison to the top BLAST hit from genpept. Sequences were further extended
with additional cDNA sequences, or by inspection of genomic DNA, when necessary. ’
“Stretched” Sequences

Partial DNA sequences were extended to full length with an algorithm based on BLAST
analysis. First, partial cDNAs assembled as descibed in Example Il were queried against public
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases
using the BLAST program. The nearest GenBauk protein homolog was then compared by BLAST
analysis to either Incyte cDNA sequences or GenScan exon predicted sequences described in
Example IV. A chimeric protein was generated by using the resultant high-scoring segment pairs
(HSPs) to map the translated sequences onto the GenBank protein homolog, Insertions or dgletions
may accur in the chimeric protein with respect to the original GenBank protein homolog. The
GenBank protein homolog, the chimeric protein, or both were used as probes to search for homologous
genomic sequences from the public human genome databases. Partial DNA sequences were
therefore “stretched” or extended by the addition of homologous genomic sequences. The resultant
stretched sequences were examined to determine whether jt contained a complete gene.

VL  Chromosomal Mapping of ADGUC Encoding Polynucleotides
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The sequences which were used to assernble SEQ ID NO:6-10 were compared with
sequences from the Incyte LIFESEQ database and public domain databases using BLAST and other
implementations of the Smith-Waterman algorithm. Sequences from these databases that matched
SEQ ID NO:6-10 were assembled into clusters of contiguous and overlapping sequences using
assembly algorithms such as Phrap (Table 7). Radiation hybrid and genetic mapping data available
from public resources such as the Stanford Human Genome Center (SHGC), Whitehead Institute for
Gepome Research (WIGR), and Généthon were used to determine if any of the chistered sequences
hadbeen prcvi(;ﬁsly mapped. Inclusion of 4 mapped sequence in a cluster resulted in the assignment
of all sequences of that cluster, including its particular SEQ ID NO:, to that map location.

Map locations are represented by ranges, or intervals, of human chromosomes. The map

position of an interval, in centiMorgans, is measured relative to the terminus of the chromosome’s p-

arm. (The centiMorgan (cM) is a unit of measurement based on recombination frequencies between
chromosomal markers. On average, I cM is roughly equivalent to T megabase (Mb) of DNA in
humans, although this can vary widely due to hot and cold spots of recombination.) The cM distances
are based on genetic markers mapped by Généthon which provide boundasies for radiation hybrid
markers whose sequences were inchuded in each of the clusters. Human genome maps and other
resources available to the public, such as the NCBI “GeneMap’99" World Wide Web site
(hittp://www.nebi.plmnih. gov/genemap/), can be employed to determine if previously identified disease
genes map within or in proximity to the intervals indicated above.

VIL.  Analysis of Polynucleotide Expression

Northern analysis is a laboratot}v' technique used to detect the presence of a transcript of a
gene and involves the hybridization of a labeled nucleotide sequence to a membrane on which RNAs
from a particular cell type or tissue have been bound. (See, e.g., Sambrook, supra, ch. 7; Ausubel
(1995) supra, ch. 4 and 16.)

Analogous computer techniques applying BLAST were used to search for identical or related
molecules in cDNA databases such as GenBank or LIFESEQ (Incyte Genomics). This analysis is
wouch faster than multiple membrane-based hybridizations. In addition, the sensitivity of the computer
search can be modified to determine whether any particular match is categorized as exact or similar,
The basis of the search is the product score, which is defined as:
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BLAST Score x Percent Identity
5 x minimum {length(Seq. 1), length(Seq. 2)}

The product score takes into account both the degree of similarity between two sequences and the
length of the sequence match. The product score is a normalized vale between 0 and 100, and is
calculated as follows: the BLAST score is multiplied by the percent nucleotide idenﬁw and the
product is divided by (5 times the length of the shorter of the two sequences). The BLAST score is
calculated by assigning a score of +5 for every base that matches in a high-scoring segment pair
(HSP), and -4 for every mismaich. Two sequences may share more than one HSP (separated by
gaps). If there is more than one HSP, then the pair with the highest BLAST score is used to calculate
the product score. The product score represents a balance between fractional overlap and quality in &
BLAST alignment. For example, a product score of 100 is produced only for 100% identity over the
entire length of the shorter of the two sequences being compared. A product score of 70 is produced
either by 100% identity and 70% overlap at one end, or by 88% identity and 100% overlap at the
other. A product score of 30 is produced either by 100% identity and 50% overlap at one end, or 79%
identity and 100% oveslap.

Alternatively, polynucleatide sequences encoding ADGUC are analyzed with respect to the
tissue sources from which they were derived. For example, some full length sequences are '
assembled, at least in past, with overlapping Incyte cDNA sequences (see Example ITT). Each ¢cDNA
sequence is derived from a cDNA library constructed from a human tissue. Each human tissue is
classified into one of the following organ/tissue categories: cardiovascular system; connective tissue;
digestive system; embryonic structures; endocrine system; exocrine glands; genitalia, fernale; genitalia,
male; germ cells; hemic and immune system; liver; musculoskeletal system; nervous system;
pancreas; respiratory system; sense organs; skin; stomatognathic system; unclassified/mixed; or
urinary tract. The number of libraries in each category is counted and divided by the total number of
libraries across all categories. Similarly, each human tissue is classified into one of the following
disease/condition categories: cancer, cell line, developmental, inflammation, neurclogical, trauma,
cardiovascular, pooled, and other, and the munber of libraries in each category is counted and divided
by the total number of librasies across all categories. The resulting percentages reflect the tissue- and
disease-specific expression of cDNA encoding ADGUC. cDNA sequences and ¢cDNA library/tissue
information are found in the LIFESEQ GOLD database (Incyte Genomics, Palo Alto CA).

VIL Extension of ADGUC Enceding Polynucleotides '
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Tull length polynucleotide sequences were also produced by extension of an appropriate
fragment of the full length molecule using oligonucieotide primers designed from this fragment. One
primer was synthesized to initiate 5’ extension of the known fragment, and the other primer was
synthesized to initiate 3’ extension of the known fragment. The initial primers were designed using
OLIGO 4.06 software (National Biosciences), or another appropriate program, to be about 22 to 30
mucleotides in length, to have a GC content of about 50% or more, and to anneal to the target
sequence af temperatuzes of about 68°C to about 72°C. Any strefch of nucleotides which would
tesult in hairpin structures and primer-primer dimerizations was avoided.

Selected human cDNA libraries were used to extend the sequence. If more than one
extension was necessary or desired, additional or nested sets of primers were designed.

High fidelity amplification was obtained by PCR using methods well known in the art. PCR
was performed in 96-well plates using the PTC-200 thermal cycler (MJ Research, Inc.). The reaction
mix contained DNA template, 200 nmol of each primer, reaction buffer containing Mg, (NH,),SO,,
and 2-mercaptoethanol, Tag DNA polymerase (Amersham Pharmacia Biotech), ELONGASE
enzyme (Life Technologies), and Pfu DNA polymerase (Stratagene), with the following parameters
for primer pair PCI A and PCI B: Step 1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min;
Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage
at 4°C. In the alternative, the parameters for primer pair T7 and SK+ were as follows: Step 1: 94°C,

v3 min; Step 2: 94°C, 15 sec; Step 3: 57°C, 1 min; Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4

repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage at 4°C.’

The concentration of DNA in each well was determained by dispensing 100 pl PICOGREEN
quantitation reagent (0.25% (v/v) PICOGREEN; Molecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 pl of undiluted PCR product into each well of an opaque fluorimeter plate (Corning Costar,
Acton MA), allowing the DNA to bind to the reagent. The plate was scanned in a Fluoroskan IT
(Labsystems Oy, Helsinki, Finland) 1o measure the fluorescence of the sample and to quantify the
concentration of DNA. A 5 ulto 10 1 aliquot of the reaction mixture was analyzed by
electrophoresis of 2 1 % agarose gel to determine which reactions were succcssful in extending the
sequence. '

The extended nucleotides were desalted and concentrated, transferred to 384-well plates,
digested with CvilI cholera virus endonuclease (Molecular Biology Research, Madison WI), and
sonicated or sheared prior to religation into pUC 18 vector (Amersham Pharmacia Biotech). For
shotgun sequencing, the digested nucleotides were separated on. low concentration (0.6 to 0.8%)
agarose gels, fragments were excised, and agar digested with Agar ACE (Promega). Extended
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clopes were religated using T4 ligase (New England Biolabs, Beverly MA) into pUC 18 vector
(Amersham Pharmacia Biotech), treated with Pfa DNA. polymerase (Stratagene) to fill-in restriction
site overhangs, and transfected into competent E. coli cells. Transformed cells were selected on.

antibiotic-containing media, and individual colonies were picked and cultured overnight at 37°C in 384-
well plates in LB/2x carb liquid media,

The cells were lysed, and DNA was amplified by PCR using Taq DNA polymerase
(Amersham Pharmacia Biotech) and Pfu DNA polymerase (Stratagene) with the following
parameters: Step 1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 72°C, 2 min; Step
5: steps 2, 3, and 4 repeated 29 times; Step 6: 72°C, 5 min; Step 7: storage at 4°C. DNA was
quantified by PICOGREEN reagent (Molecular Probes) as described above. Samples with low DNA
recoveries were reamplified using the same conditions as described above. Samples were diluted with
20% dimethysulfoxide (1:2, v/v), and sequenced using DYENAMIC energy transfer sequencing
primers and the DYENAMIC DIRECT kit (Amersham Pharmacia Biotech) or the ABI PRISM
BIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosystems).

In like manner, full length polynucleotide sequences are verified using the above procedure or
are used to obtain 5’ regulatory sequences using the above procedure along with oligonucleotides
designed for such extension, and an appropriate genomic library,

EX.  Labeling and Use of Individnal Hybridization Probes

Hybridization probes derived from SEQ ID NO:6-10 are employed to screen cDNAs,
genomic DNAs, or mRNAs. Although the labeling of oligonucleotides, consisting of about 20 base
pairs, is specifically described, essentially the s:u:ne procedure is used with larger nucleotide
fragments. Oligonucleotides are designed using state-of-the-art software such as OLIGO 4.06
software (National Biosciences) and labeled by combining 50 pmol of each oligomer, 250 p.Ci of
[y-*?P] adenosine triphosphate (Amersham Pharmacia Biotech), and T4 polynucleotide kinase
(DuPont NEN, Boston MA). The labeled oligonucleotides are substantially purified using a
SEPHADEX G-25 supetfine size exclusion dextran bead column (Amersham Pharmacia Biotech).

An aliquot containing 107 counts per minute of the labeled probe is nsed in a typical membrane-based
hybridization analysis of human genomic DNA digested with one of the following endonucleases: Ase
I, Bgl 1L, Eco RI, Pst I, Xba I, or Pvu IT (DuPont NEN).

The DNA from each digest is fractionated on a 0.7% agarose gel and fransferred to nylon
membranes (Nytran Plus, Schleicher & Schuell, Durham NH). Hybridization is carried out for 16
hours at 40°C. To remove nonspecific signals, blots are sequentially washed at room temperature
under conditions of up to, for example, 0.1 x saline sodium citrate and 0.5% sodivm dodecyl sulfate,
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Hybridization patterns are visualized using autoradiography or an alternative imaging means and
corppared.
X. Microarrays

The linkage or synthesis of atray elements upon a microarray can be achieved ufilizing
photolithography, piezoelectric printing (ink-jet printing, See, e.g., Baldeschweiler, supra.), mechanical
microspotting technologies, and derivatives thereof. The substrate in each of the aforementioned
technologies should be uniform and solid with a non-porous surface (Schena (1999), supra).
Suggested substrates include silicon, silica, glass slides, glass chips, and silicon wafers. Alternatively, a
procedure analogous to a dot or slot biot may also be used to arrange and link elements to the surface
of a substrate using thermal, UV, chemical, or mechanical bonding procedures. A typical array may
be produced using available methods and machines well known to those of ordinary skill in the art and
1may contain any appropriate mumber of elements. (See, e.g., Schena, M. et al. (1995) Science
270:467-470; Shalon, D. et al. (1996) Genome Res. 6:639-645; Marshall, A. and J. Hodgson (1998)
Nat. Biotechmol. 16:27-31.) . »

Full length cDNAs, Expressed Sequence Tags (ESTs), or fragments or oligomers thereof may
comprise the elements of the microarray. Fragments or oligomers suitable for hybridization can be
selected using software well known in the art such as LASERGENE software (DNASTAR). The
array elements are hybridized with polynucleotides in a biological sample. The polynucleotides in the
biological sample are conjugated to a fluorescent label or other molecular tag for ease of detection.
After hybridization, nonhybridized nucleotides from the biological sample are removed, and a
fluorescence scanner is used to detect hybridization at each array element. Alternatively, laser
desorbtion and mass spectrometry may be used for detection of hybridizatién. The degree of
complementarity and the relative abundance of each polynucleotide which hybridizes to an element on
the microarray may be assessed. Inlone embodiment, microarray preparation and usage is described
in detail below. )

Tissue or Cell Sample Preparation

Total RNA is isolated from tissue samples using the guanidinium thiocyanate method and
poly(A)* RNA is purified using the oligo-(dT) celhilose method. Each poly(A)* RNA sample is
reverse transcribed using MMLYV reverse-transcriptase, 0.05 pg/ul oligo-(dT) primer (21mer), 1X first
strand buffer, 0.03 units/ul RNase inhibitor, 500 pM dATP, 500 uM dGTP, 500 pM dTTP, 40 uM
dCTP, 40 uM dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Pharmacia Biotech), The reverse
transcription reaction s performed in a 25 ml volume containing 200 ng poly(A)* RNA with
GEM'BRIGHT kits (Incyte). Specific control poly(A)* RNAs are synthesized by in vitro transcription
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from non-coding yeast genomic DNA. After incubation at 37° C for 2 hr, each reaction sample (one
with Cy3 and another with Cy5 labeling) is treated with 2.5 ml of 0.5M sodium hydroxide and
incubated for 20 minutes at 85°C to the stop the reaction and degrade the RNA, Samples are purified
using two successive CHROMA SPIN 30 gel filiration spin columns (CLONTECH Laboratories, Inc.
(CLONTECH), Palo Alte CA) and after combining, both reaction samples are ethanol precipitated
using 1 ml of glycogen (1 mg/m), 60 mi sodium acetate, and 300 mi of 100% ethanol. The sample is
then dried to completion using a SpeedVAC (Savant Instruments Inc., Holbrook NY) and resuspended
in 14 p1 5X SSC/0.2% SDS.

Microarray Preparation

Sequences of the present invention are used to generate array elements. Each array element
is amplified from bacterial cells containing vectors with cloned cDNA inserts. PCR amplification uses
primers complementary to the vector sequences flanking the cCDNA insert. Array elements are
amplified in thirty cycles of PCR from an initial quantity of 1-2 ng to a final quantity greater than 5 pg.
Amplified array elements are then purified using SEPHACRYL-400 (Amersham Pharmacia Biotech).

Purified array elements are immobilized on polymer-coated glass slides. Glass microscope
slides (Corning) are cleaned by ultrasound in 0.1% SDS and acetone, with extensive distilled water
washes between and after treatments. Glass slides are etched in 4% hydrofluoric acid (VWR
Scientific Products Corporation (VWR), West Chester PA), washed extensively in distilled water, ang
coated with 0.05% aminopropyl silane (Sigma) in 95% ethanol. Coated slides are cured in a 110°C
oven.

Array elements are applied to the coated glass substrate using a procedure described in US
Patent No: 5,807,522, incorporated herein by reference. 1 ul of the array element DNA, at an average
concentration of 100 ng/n), is Joaded into the open capillary printing element by a high-speed robotic
apparatus. The apparatus then deposits about 5 al of array element sample per slide.

Microarrays are UV-crosslinked using a STRATALINKER UV-crosslinker (Suatagéﬂe)
Microarrays are washed at room temperature once in 0.2% SDS and three times in distilled water.
Non-specific binding sites are blocked by incubation of microarrays in 0.2% casein in phosphate
buffered saline (PBS) (Tropix, Inc., Bedford MA) for 30 minutes at 60° C followed by washes in 0.2%
SDS and distilled water as before.

Hybridization

Hybridization reactions contain 9 nl of sample mixture consisting of 0.2 pg each of Cy3 and
Cy5 Jabeled cDNA synthesis products in 5X SSC, 0.2% SDS hybridization buffer. The sample
mixture is heated to 65°C for 5§ minutes and is aliquoted onto the microarray surface and covered with /
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an 1.8 cm?® coverslip. The arrays are transferred to a waterpraof chamber having a cavity just slightly
larger than a microscope slide. The chamber is kept at 100% humidity infernally by the addition of 140
ulof 5X SSC in a corner of the chamber. The chamber containing the arrays is incubated for about
6.5 hours at 60°C. The arrays are washed for 10 min at 45°C in a first wash buffer (1X SSC, 0.1%
SDS), three times for 10 minutes each at 45°C in a second wash buffer (0.1X $SC), and dried,

Detection

Reporter-labeled hybridization complexes are detected with a microscope equipped with an
Innova 70 mixed gas 10 W laser (Coherent, Inc., Santa Clara CA) capable of generating spectral lines
at 488 nm for excitation of Cy3 and at 632 nm for excitation of Cy5. The excitation laser light is
focused on the array using a 20X microscope objective (Nikon, Inc., Melville NY). The slide

containing the array is placed on a computer-controlled X-¥ stage on the microscope and raster-

- scanned past the objective. The 1.8 cm x 1.8 cm array used in the present example is scanned with a

resolution of 20 micrometers.

In two separate scans, 2 mixed gas multiline laéer excites the two fluorophores sequentially.
Emitted light is split, based on wavelength, into two photomultiplier tube detectors (PMT R1477,
Hamamatsu Photonics Systems, Bridgewater NJ) corresponding to the two fluorophores, Appropriate
filters positioned between the array and the bhommulﬁp]ier tubes are used to filter the signals. The
emission maxima of the ﬂuorophcrcé used are 565 nm for Cy3 and 650 nm for Cy5. Each array is
typically scanned twice, one scan per fluorophore using the appropriate filters at the laser source,
although the apparatus is capable of recording the spectra from both fluorophores simultaneously.

The sensitivity of the scans is typically calibrated using the signal intensity generated by a
cDNA control species added to the sample mixture at a known concentration. A specific location on
the array contains a complementary DNA sequence, eiIlowing the intensity of the signal at that location
o be correlated with a weight ratio of hybridizing species of 1:100,000. When two satmples from
different sources (e.g., representing test and control cells), each labeled with a different fluorophore,
are hybridized to a single array for the purpose of identifying genes that are differentially expressed,
the calibration is done by labeling samples of the calibrating cDNA. with the two fluorophores and
adding identical amounts of each to the hybridization mixture. ’

The output of the photomultiplier tube is digitized nsing a 12-bit RTI-835H analog-to-digital
(A/D) conversion board (Analog Devices, Inc,, Norwood MA) installed in an IBM-compatible PC
computer. The digitized data are displayed as an image whe;e the signal intensity is mapped using a
linear 20-color transformation to a psendocolor scale ranging from blue (low signal) to red (high
signal). The data is also analyzed quantitatively. Where two different fluorophores are excited and

73



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

30

(157) JP 2004-529603 A 2004.9.30

WO 02/02757 PCT/US01/20491

measured simultaneously, the data are first corzected for optical croéstalk (due to overlapping emission.
spectra) between the fluorophores using each fluorophore’s emission spectrum.

A grid is superimposed over the fluorescence signal image such that the sigpal from each spot
is centered in each element of the grid. The fluorescence signal within each element is then integrated
to obtain .a numerical value corresponding to the average intensity of the signal. The software used
for signal analysis is the GEMTOOLS gene expression analysis program (Incyte).

XI. C tary Poly i
Sequences complementary to the ADGUC-encoding sequences, or any parts thereof, are

used to deiect, decrease, or inhibit expression of naturally occurring ADGUC. Although use of
oligonucleotides comprising from about 15 to 30 base pairs is described, essentially the same
procedure is used with smaller or with larger sequence fragments. Appropriate oligonucleotides are
designed using OLIGO 4.06 sofiware (National Biosciences) and the coding sequence of ADGUC,
To inLibit transcription, a complementary oligonucleotide is dasignéd from the most unique 5’ sequence
and used fo prevent promoter binding to the coding sequence. To inhibit translation, a complementary
oligonucleotide is designed to prevent sibosomal binding to the ADGUC-encoding transcript,
XIL  Expression of ADGUC

Expression and purification of ADGUC is achieved using bacterial or virus-based expression
systems. For expression of ADGUC in bacteria, cDNA is subcloned into an appropriate vector
containing an. antibiotic resistance gene and an inducible promoter that directs high levels of cDNA
transcription. Examples of such promoters include, but are not limited to, the trp-lac (tac) hybrid
promoter and the T5 or T7 bacteriophage promoter in conjunction with the lac operator regulatory
element. Recombinant vectors are transformmed into suitable bacterial hosts, e.g., BL21(DE3).
Antibiotic resistant bacteria express ADGUC upon induction with isopropyl beta-D-
thiogalactopyranoside (IPTG). Expression of ADGUC in eukaryotic cells is achieved by infecting
insect or mammalian cell lines with recombinant Autographica californica nuclear polyhedrosis virus
(AcMNPYV), commonly known as baculovirus. The nonessential polyhedrin gene of baculovirus is
teplaced with cDNA encoding ADGUC by either homologous recombination or bacterial-mediated
transposition in\V'olving transfer plasmid infermediates. Viral infectivity is maintained and the strong
polyhedrin promoter drives high levels of cDNA transcription. Recombinant baculovirus is used to
infect Spodoptera frugiperda (Sf9) insect cells in most cases, or human hepatocytas, in some cases.
Infection of the latter requires additional genetic modifications to baculovirus. (See Engelhard, EK. et
al. (1994) Proc. Natl, Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther.
7:1937-1945.)
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In most expression systems, ADGUC is synthesized as a fusion protein with, e.g., ghutathione
S-transferase (GST) or a peptide epitope tag, such as FLAG or 6-His, permitting rapid, single-step,
affinity-based purification of recorbinant fusion protein from crude cell Iysates. GST, 2 26-kilodalton
enzyme from Schistosoma japonicum, enables the purification of fusion proteins on immobilized
glutathione under conditions that maintain protein activity and antigenicity (Amersham Pharmacia
Biotech). Following purification, the GST moiety can be proteolytically cleaved from ADGUC at
specifically engineered sites. FLAG, an 8-amino acid peptide, enables immunoaffinity purification
using commercially available monoclonal and polyclonal anti-FLAG antibodies (Bastman Kodak). 6-
His, a stratch of six consecutive histidine residues, enables purification on metal-chelate resing
(QIAGEN). Methods for protein expression and purification are discussed in Ausubel (1995, supra,
ch. 10 and 16). Purified ADGUC obtained by these methods can be used directly in the assays shown
in Examples X VI, XVII, and XVII where applicable.

XHI. Functional Assays

ADGUC function is assessed by expressing the sequences encoding ADGUC at
physiologically elevated levels in mammalian cell culture systems. ¢DNA is subcloned into a
mammalian expression vector containing a strong promoter that drives high levels of cDNA )
expression. Vectors of choice include PCMV SPORT (Life Technologies) and PCR3.1 (Invitrogen,
Carlsbad CA), both of which contain the cytomegalovirus promoter. 5-10 g of recombinant vector
are transiently transfected into a human cell line, for example, an endothelial or hematopoietic cell line,
using either liposome formulations or electroporation. 1-2 pg of an additional plasmid containing
sequences encoding a marker proiein are co-transfected. Expression of a marker protein provides a
means to distinguish transfected cells from nontransfected cells and is a reliable predictor of cDNA
expression from the recombinant vector. Marker proteins of choice include, e.g., Green Fluorescent
Protein (GFP; Clontech), CD64, or a CD64-GFP fusion protein. Flow cytometry (FCM), an
automated, laser optics-based techuique, is used to identify transfected cells expressing GFP or CD64-
GFP and to evaluate the apoptotic state of the cells and other cellular properties. FCM detects and
quantifies the uptake of fluorescent molecules that diagnose events preceding or coincident with cell
death. These events include changes in nuclear DNA content as measured by staining of DNA with
propidium iodide; changes in cell size and granularity as measured by forward light scatter and 90
degree side light scatter; down-regulation of DNA synthesis as measured by decrease in
bromodeoxyuridine wptake; alterations in expression of cell surface and intraceliular proteins as
measured by reactivity with specific antibodies; and alterations in plasma membrane composition as
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meésured by the binding of fluorescein-conjugated Annexin V protein to the cell sarface. Methods in
flow cytometry are discussed in Ommerod, M.G. (1994) Flow Cytometry, Oxford, New York NY.

The influence of ADGUC on gene expression can be assessed using highly purified
populations of cells transfected with sequences encoding ADGUC and either CD64 or CD64-GFP.
CD64 and CD64-GFP are expressed on the surface of transfected cells and bind to conserved regions
of human immunoglobulin G (IgG). Transfected cells are efficiently separated from nontransfected
cells using magnetic beads coated with either human IgG or antibody against CD64 (DYNAL, Lake
Success NY). mRNA can be purified from the cells using methods well known by those of skill in the
art. Expression of mRNA encoding ADGUC and other genes of interest can be analyzed by northern
analysis or microarray techniques.

XIV. Preduction of ADGUC Specific Antibodies

ADGUC substantially purified using polyacrylamide gel electrophoresis (PAGE; see, e.g.,
Harrington, M.G. (1990) Methods Enzymol. 182:488-495), or other purification techniques, is used to
immunize rabbits ang to produce antibodies using standard protocols.

Aliernatively, the ADGUC amino acid sequence is analyzed using LASERGENE software
(DNASTAR) to determine regions of high immunogenicity, and a corresponding oligopeptide is
synthesized and used to raise antibodies by means known to those of skill in the art. Methods for
selection of appropriate epitopes, such as those near the C-terminus or in hydrophilic regions are well
desczibed inthe art. (See, e.g., Ausubel, 1995, supra, ch. 11.)

Typically, oligopeptides of about 15 residues in length are synthesized using an ABI431A
peptide synthesizer (Applied Biosysteras) using FMOC chemistry and coupled to KLH (Sigma-
Aldrich, St. Louis MO) by reaction with N-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS) to
increase ir):ununagenicity. (See, e.g., Ausubel, 15595, m:) Rabbits are immunized with the
oligopeptide-KLH complex in complete Freund’s adjuvant. Resulting antisera are tested for
antipeptide and anti-ADGUC activity by, for example, binding the peptide or ADGUC to a substrate,
blocking with 1% BSA, reacting with rabbit antisera, washing, and reacting with radio-iodinated goat
anti-rabbit IgG.

XV. Purification of Naturally Occurring ADGUC Using Specific Antibodies

Naturally occusting or recombinant ADGUC is substantially purified by immunoaffinity
chromatography using antibodies specific for ADGUC. An immunoaffinity column is constructed by
covalently coupling anti-ADGUC antibody to an activated chromatographic resin, such as
CNBr-activated SEPHAROSE (Amersham Pharmacia Biotech). After the coupling, the resin is
blocked and washed according to the manufacturer’s instructions.
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Media containing ADGUC are passed over the immunoaffinity colunin, anq the column is
washed under conditions that allow the preferential absorbance of ADGUC (e.g., high jonic strength
buffers in the presence of detergent). The column is eluted under conditions that disrupt )
antibody/ADGUC binding (e.g., a buffer of pH 2 to pH 3, or a high concentration of a chaotrope, such
as urea or thiocyanate fon), and ADGUC is collected.

XVL Identification of Molecules Which Interact with ADGUC

ADGUC, or biologically active fragments thereof, are labeled with I Bolton-Hunter reagent.
(See, e.g., Bolton A_E. and W.M. Hunter (1973) Biochem. J. 133:529-539.) Candidate molecules
previously arrayed in the wells of a multi-well plate are incubated with the labeled ADGUC, washed,
and any wells with labeled ADGUC complex are assayed. bata obtained using different
concentrations of ADGUC are used to calculate values for the number, affinity, and association of
ADGUC with the candidate molecules.

Alternatively, molécules interacting with ADGUC are analyzed using the yeast two-hybrid
system as described in Fields, 8. and O. Song (1989) Nature 340:245-246, or using commercially
available kits based on the two-hybrid system, such as the MATCHMAKER system (Clontech).

ADGUC may also be used in the PATHCALLING process (CuraGen Corp., New Haven
CT) which employs the yeast two—hybﬁd system in a high-throughput manner to determine all
interactions between the proteins encodgd by two large libraries of genes (Nandabalan, K. et al.

(2000) U.S. Patent No. 6,057,101).
XVII. Demeonstration of ADGUC Activity

Adenylyl eylcase activity of ADGUC is demonstrated by the ability to convert ATP to cAMP
(Mittal, C.K. (1986) Meth. Enzymol. 132:422-428). In this assay ADGUC is incubated with the
substrate [o-*?PJATP, following which the excess sub‘strate is separated from the product cyclic [**P]
AMP. ADGUC activity is determined in 12 x 75 mm disposable culture tubes containing 5 plof 0.6 M
Tris-HCL, pH 7.5, 5 pl of 0.2 M MgCl,, 5 pl of 150 mM creatine phosphate containing 3 units of
creatine phosphokinase, 5 pl of 4.0 mM 1-methyl-3-isobutylxanthine, 5 (1 of 20 mM cAMP, 5 ul 20
mM dithiothreitol, 5 pl of 10 mM ATP, 10 ul [o-**PJATP (2-4 x 10° cpm), and water in a total volume
of 100 pl. The reaction mixture is prewarmed to 30°C. The reaction is injtiated by adding ADGUC to

the prewarmed reaction mixtue. After 10-15 minutes of incubation at 30°C, the reaction is
terminated by adding 25 pl of 30% ice-cold trichloroacetic acid (TCA). Zero-time incubations and
reactions incubated in the absence of ADGUC are used as negative controls. Products are separated
by ion exchange chromatography, and cyclic [**P] AMP is quantified using a f-radioisotope counter.
The ADGUC activity is proportional to the amount of cyclic [*P} AMP formed in the reaction.

77



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

13

(161) JP 2004-529603 A 2004.9.30

WO 02/02757 PCT/US01/20491

Guanylyl eylcase activity of ADGUC is demonstrated by the ability to convert GTP to cGMP
{Mittal, supra). In this assay ADGUC is incubated with the substrate [0-*?P]GTP, following which
the excess substrate is separated from the product cyclic [*P] GMP. A yeaction mixture contains 5
ulof 1 M Tris-HCL pH 7.5, 5 pl 80 mM MnCl, or MgCl, 25 pl of 40 mM theophylline or 2.0 mM 1-
methyl-3-isobutylxanthine, 5 pl 150 mM creatine phosphate containing 20 pg creatine phosphokinase
(120-135 units/mg protein), 5 ul 20 WM cGMP, 10 pl 10 M GTP, 10 pl [o-**P] GTP (containing 2-4 x
10° cpm), and water in a total volume of 100 ul. The reaction is initiated by the addition of ADGUC.
After 10-15 minutes of incubation at 37°C, the reaction is terminated by adding 20 pl of 40% ice-cold
trichloroacetic acid. Zero-time incubations and reactions incubated in the absence of ADGUC are
used as negative controls. Products are separated by ion exchange chromatography, and cyclic [P}
GMP is quantified using a -radioisotope counter. The ADGUC activity is proportional to the amount
of cyclic [*2P] GMP formed in the reaction.
XVIIL Identification of ADGUC Agonists and Antagonists

Agonists or antagonists of ADGUC activation or inhibition may be tested nsing the assays
described in section XVII, or with the use of assay technologies which allow high throughput readout
in mutti-well plate format, such as the Cyclic AMP FlashPlate Assay and Cyclic GMP FlashPlate
Assay (NEN Life Sciences Products). Agonists canse an increase in ADGUC activity and
antagonists cause a decrease in ADGUC activity.

‘Various modifications and variations of the described methods and systems of the invention
will be apparent to those skilled in the art without departing from the scope and spirit of the invention.
Although the invention has been described in connection with certain embodiments, it should be
understood that the invention as claimed should not be unduly limited to such specific embodiments.
Indeed, various modifications of the described modes for catrying out the invention which are obvious
to those skilled in molecular biology or related fields are intended to be within the scope of the

following claims.
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‘What is claimed is:

1. Anisolated polypeptide selected from the group consisting of:
a) a polypeptide comprising an amino acid sequence selected from the group consisting of
5 SEQIDNO:1-5,
b) a polypeptide comprising a naturally occurring amino acid sequence at least 90% identical
to an amino acid sequence selected from the group consisting of SEQ ID NO:1-5,
c) a biologically active fragment of a polypeptide having an amino acid sequence selected
from the group consisting of SEQ ID NO:1-5, and

10 d) ani ic fr of a polypeptide having an amino acid sequence selected from

the group consisting of SEQ ID NO:1-5.

2. Anisolated polypeptide of claim 1 selected from the group consisting of SEQ ID NO:1-5.

15 3. Anisolated polynuckeotide encoding a polypeptide of claim 1.

4. Anisolated polynucleotide encoding a polypeptide of claim 2.

5. Anisolated polynucleotide of claim 4 selected from the group consisting of SEQ ID NO:6-

20 10.
6. A recombinant polynucleotide comprising a promoter sequence operably linked to a
polynucleotide of claim 3.
25 7. Acell fc d with a bil polynucleotide of claim 6.
8. At iC Organism comprising a binant polynucleotide of claim 6.
9. A method for producing a polypeptide of claim 1, the method comprising:
30 a) culturing a cell under conditions suitable for expression of the polypeptide, wherein said cell

is transformed with a recombinant polynucleotide, and said recombinant polynucleotide comprises a
promoter sequence operably linked to a polynucleotide encoding the polypeptide of claim 1, and
b) recovering the polypeptide so expressed.
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10. An isolated antibody which specifically binds to a polypeptide of claim 1.

11. Anisolated polynucleotide selected from the group consisting of:

a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting
of SEQ ID NO:6-10,

b) apolynucleotide comprising a naturally ocourring polynucleotide sequence at least 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:6-10,

©) apolynucleotide complementary to a polynucleotide of a),

d) apolynucleotide complementary to a polynucleotide of b), and

e) an RNA equivalent of a)-d).

12. An isolated polynucleotide comprising at least 60 contiguous nucleotides of a
polynucleotide of claim 11.

13. A method for detecting a target polynucleotide in a sample, said target polynucleotide
having a sequence of a polynucleotide of claim 11, the method comprising: :

a) hybridizing the sample with a probe comprising at least 20 contignons nucleotides
comprising a sequence complementary to said target polynucleotide in the sample, and which probe
specifically hybridizes to said target polynucleotide, under conditions whereby a hybridization complex
is formed between said probe and said target polynucleotide or fragments thereof, and

b} detecting the presence or absence of said hybridization complex, and, optionally, if present,

the amount thereof.
14. A method of claim 13, wherein the probe comprises at least 60 contiguous mucleotides.

15. A method for detecting a target polynucleotide in a sample, said target polynucleotide
having a sequence of a polynucleotide of claim 11, the method comprising:

a) amplifying said target polynucleotide or fragment thereof using polymerase chain reaction
amplification, and

b) detecting the presence or absence of said amplified target polynucleotide or fragment
thereof, and, optionally, if present, the amount thereof.
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16. A composition comprising a polypeptide of claim 1 and a pharmaceutically acceptable

excipient.

17. A composition of claim 16, wherein the polypeptide has an amino acid sequence selected
from the group consisting of SEQ ID NO:1-5.

18. A method for treating a disease or condition associated with decreased expression of
functional ADGUC, corprising administering to a patient in need of such treatment the composition of

claim 16.

19. A method for screening a compound for effectiveness as an agonist of a polypeptide of
claim 1, the method comprising:

a) exposing a sample comprising a polypeptide of claim 1 to a compound, and

b) detecting agonist acﬁ\rity in the sample.

20. A composition comprising an agonist compound identified by a method of claim 19 and a

pharmaceutically acceptable excipient.

21. A method for treating a disease or condition associated with decreased expression of
tunctional ADGUC, comprising administering to a patient in need of such treatment a compasition of

claim 20.

22. A method for screening a compound for effectiveness as an antagonist of a polypeptide
of claim 1, the method comprising;

a) exposing a sample comprising a polypeptide of claim 1 to a compound, and

b) detecting antagonist activity in the sample.

23. A composition comprising an antagonist compound identified by a method of claim 22 and

a pharmaceutically acceptable excipient.

24. A method for treating a disease or condition associated with overexpression of functional
ADGUC, comprising administering to a patient in need of such treatment a composition of claim 23.
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25. A method of screening for a compound that specifically binds to the polypeptide of claim
1, said method compﬂsingfhe steps of:

a) combining the polypeptide of claim 1 with at least one test compound under suitable
conditions, and

b) detecting binding of the polypeptide of claim 1 to the test compound, thereby identifying a
compound that specifically binds to the polypeptide of claim 1.

26. A method of screening for a compound that modulates the activity of the polypeptide of
claim 1, said method comprising:

a) combining the polypeptide of claim 1 with at least one test compound under conditions
perniissive for the activity of the polypeptide of claim 1, )

b) assessing the activity of the polypeptide of clairs 1 in the presence of the test compound,
and

¢) comparing the activity of the polypeptide of claim 1 in the presence of the test compound
with the activity of the polypeptide of claim 1 in the absence of the test compound, wherein a change
in the activity of the polypeptide of claim 1 in the presence of the test compound is indicative of a
compound that modulates the activity of the polypeptide of claim 1.

27. A method for screening a compound for effectiveness in altering expression of a target
polynucleotide, wherein said target polynucleotide comprises a sequence of claim 5, the method
comprising:

) exposing a sample comprising the target polynucleotide to a compound, under conditions
suitable for the expressjon of the target polynucleotide,

b) detecting altered expression of the target polynucleatide, and

©) comparing the expression of the target polynucleotide in the presence of varying amounts

" of the compound and in the absence of the compound.

28. A method for assessing toxicity of a test compound, said method comprising:

a) treating a biological sample containing nucleic acids \;Jitb the test compound;

b) hybridizing the nucleic acids of the treated biological sample with a probe comprising at
least 20 contiguous nucleotides of a polynuclectide of claim 11 under conditions whereby a specific
hybridization complex is formed between said probe and a target polymucleotide in the biological
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sample, said target polynucleotide comprising a polynucleotide sequence of a polynucleotide of claim
11 or fragment thereof;

c) quantifying the amount of hybridization complex; and

d} comparing the amount of hybridization complex in the treated biological sample with the
amount of hybridization complex in an untreated biological sample, wherein a difference in the amount
of hybridization complex in the treated biological sample is indicative of toxicity of the test compound.

29. A diagnostic test for a condition or disease associated with the expression of ADGUC in.
a biological sample comprising the steps of:

a) combining the biological sample with an antibody of claim 10, under conditions suitable for
the antibody to bind the polypeptide and form an antibody:polypeptide complex; and

b) detecting the complex, wherein the presence of the complex correlates with the presence
of the polypeptide in the biological sample.

30. The antibody of claim 10, wherein the antibody is:
a) achimeric antibody,

b) a single chain antibody,

¢) aFab fragment,

d) a F(ab’), fragment, or

) & humanized antibody.

31. A composition comprising an antibody of claim 10 and an acceptable excipient.

32. Amethod of diagnosing a condition or disease associated with the expression of ADGUC
in a subject, comprising administering to said subject an effective amount of the composition of claim
31

33. A composition of claim 31, wherein the antibody is labeled.

34. A method of diagnosing a condition or disease associated with the expression of ADGUC

in a subject, comprising administering to said subject an effective amount of the composition of claim
33.
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35. Amethod of preparing a polyclonal antibody with the specificity of the antibody of claim
10 comprising:

a) immunizing an animal with a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-5, or an immunogenic fragment thereof, under conditions to elicit an
antibody response;

b) isolating antibodies from said animal; and

[} screem'ug\ the isolated antibodies with the polypeptide, thereby identifying a polyclonal
antibody which binds specifically to a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-5.

36. An antibody produced by a method of claim 35.
37. A composition comprising the aimbody of claim 36 and a suitable carrier.

38. A method of makitllg a monoclonal antibody with the specificity of the antibody of claim
10 comprising: _

a) imumunizing an animal with a polypeptide having an amino acid seduenne selected from the
group consisting of SEQ ID NQ:1-5, or an immunogenic fragment thereof, under conditions to elicit an
antibody response;

b) isolating antibody producing cells from the animal;

¢) fusing the antibody producing cells with immortalized cells to form monoclonal antibody-
producing hybridoma cells;

d) culturing the hybridoma cells; and

e) isolating from the culture monoclonal antibody which binds specifically to a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-5.

39. A monoclonal antibody produced by a method of claim 38.
40. A composition comprising the antibody of claim 39 and a suitable carrier.

41. The antibody of claim 10, wherein the antibody is produced by screening a Fab expression
library.
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42, The antibody of claim 10, wherein the antibody is produced by screening a recombinant
inmunoglobulin library.

43. A method for detecting a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-5 in a sample, comprising the steps of:

a) incubating the antibody of claim 10 with a sample under conditions to allow specific binding
of the antibody and the polypeptide; and

b) detecting specific binding, wherein specific binding indicates the presence of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-5 in the sample.

44. A method of purifying a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-5 from a sample, the method comprising:

a) incubating the antibody of claim 10 with a sample under conditions to allow specific binding
of the antibody and the polypeptide; and

b) separating the antibody from the sample and obtaining the purified polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-5.

45. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:1.

4

=)

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO2.

47.

pa

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO3.

o -

48. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO4.

49.

©

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NOS.

5

=

A polymicleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:6.

51.

ey

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:7.

52. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:8.
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53. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:9,

54. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:10.
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<400> 1

Met
1
Fhe

Ala Arg Leu Phe Sex
5

Tyr Glu Thr Tyr Tyr
20

Leu Leu Leu Gly Ile
35

Val Bla Trp Ala Ser

50

Leu Thr Thr Val Leu
65

Gly Len Ala Ser Arg
80

Leu Ser Gly Leu Val
95

Phe Leu Phe Thr Gly
110

Tyr Phe Leu Phe Val

Pro
Ser
Val
Gly
Cys
Glu

Trp

Ile

60/229,876;

Arg

Leun

Leu

Arg

Ala

Gln

val

Val

FPhe

Pro

Sex

cys

Glu

Leu

arg

Ala

Val

ADENYLYL AND GUANYLYL CYCLASES

Pro
10
Gln
25
Ala
40
Leu
55
Gly
70
Leu
85
Leu
100
Sex
115
ala

60/234,838;

Pro

Gln

Leu

Thr

Gly

Gln

Leu

Ala

Tyr

/17

Ser Glu

Tyr Pro

Ala Ala

Ser Asp

Phe Ser

Arg Trp

Ala Leu

Trp Asp

Ala Met

(182)

PCT/US01/20491
60/236,483
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Asp

Leu

Leu

Pro

Leu

Thr

Gly

Gln

Leu

Leu
15
Leu
30
Leu
45
Ser
&0
Leu
75
Arg
90
His
105
Val
120
Pro
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Val

Gly
His
arg
Leu
Txp
Ser
Leu
Glu
Sex
Val
Sexr
Phe

Ile

2la
Arg
Gly
Lys
Bis
Ala
Gly

Thr

Gly '

Arg

Ala

Thr

Gln

Glu

Met
Leu
Pro

Cys

Arg
Leu
Ile
Thr
Sex
Glu
Gly
His
Tyr
Iie
Lys
Val
TXp

Met

Met
TYT
Thr
Prvo
Lys

Ser

Leu

Arg
Leu
Ala
Gly
Thx
Arg
Ser
Met
Asn
Val
Cys
Lys

Lys

Asn
Leu
His
Gln
alu
Leu
Glu
Leu
Ala
Ser
Pre
Thr
Ser

asp

125
Asp
140
val
155
Leu
170
Asn
185
Pro
200

215
Ile
230
Ala
245
Asn
260
Leu
275
Ser
290
FPhe
305
Glu
320
Cys
335
cys
350
Arg
365
Sexr
380
Tyr
395
Ala
410
Ala
425
His
440
val
455
Gly
470
Leu
485
Phe
500
Pro
515
Leu
530

Ala
Leu
Leu
val
Ala
Leu
Leu
Arg
Phe
Tyr

PYO

His
Val

val

Gly
Asp
Gly
Leu
Arg
Ile
Gly
Leu
Ala
Leu
Asp

cly

Ala
Gly
Pro
Ala
Thr
Asp
Pro
Leu

His

Lys
Gln
Glu
Ser
Arg
Ala
Ser
Val
Gly
Leu

Asp

Leu
Met
His
Pro
Arg

Asp

Val
Leu
Gln
Axg

Phe

Sexr
Asp
Glu
Ile
Cys
Gly
Met
Thx
Val
Trp
Val
Ala
Pro
bPro
Leu
Thr
Leu
Glu
Ser

Ala

Ala
Tyr
Leu

Arg

Ala
Len
Ile
Leu
Ala
Met
Leu
aly
Gly
Leu
Ser
Pro
Gly
TYY
Arg

Ser

Sex
Lys
Rrg

Lys

130
Gly
145
Leu
160
Ala
175
ala
190
Glu
205
Lys
220
Leu
235
Gly
250
TYY
265
Val
280
val
285
Lys
310
Arg
325
Pro
340
Leu
355
val
370
cys
385
His
400
Gly
415
Ala
430
Leu
445
Ala
460
Ser
475
Tyz
490
His
508
Thr
520
Thr
535
Phe

Leu
Gly
Ala
Arg

Ala

Leu
Asp
Asp
Gly
Asp
Arg
Tyr
Arg
Glu
Leu

Leu

Leu
Pro

Phe

2/17

ala

Pro

Asn

Ser

Leu

His

Arg

Gly

Lys

Fha

Met

Pro

Lys

Ser

Met

Ile

Val

Val

Val

Ala

Glu

Glu

Glu

Glu

Asp

Ala

Axg

Gln

Sex

Gln

Ala

Ile

Ser

Gln

Glu

Ser
Arg
Thx
Leau
TLeu
Ile
Leu
Cys
Asn
Ile
Thr
His
Val
Leu
Glu
Gly
Ser
Ser
Sex
Gly

Val

Ser
Pro
Val
Sex
Ser
Glu
Met
Arg
His
Arg
Asn
His
Leu
Pro
Arg
Met

Gly

Ile
Glu
Gly
Asp
Leu
TXp
Pro
Fhe
Leu

Ile

135
Leu
150
asp
165
Leu
180
ala
195
Leu
210
His
225
Lys
240
Pro
255
Gln
270
Leu
285
GIu
300
Thr
315
Gly
330
Asp
345
Ala
360
Arg
375
Leu
390
ala
405
Thx
420
Asp
435
Glu
450
Glu
465
Lys
480
Gly
495
Val
510
Ser

1525

Asp
540
Glu
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Pro Leu

Arg Leu

Asn Rxg
Leu Phe
Arg Cys
Leu Sex
Gly Thr
Leu Phe
Asn Val
Ser Leu
Leu Gly
Leu Lys
Leu Phe
Arg Leu
Glu Pro
Thr Leu
Asp Phe
Glu Thr

Pro Ala

Ala Ser
Asn His
Ala Asp
Glu Lys
Leu Asn

Sex Cys

Asn

Ser

val

Pro

Leu

Val

Gly

Ala

Phe

Ser

Pro

Phe

Leun

Leu

Tyx

Lys

Leu

Leu

Met

His

Leu

Val

Glu

Phe

Ile

Ala

Sexr

ser
Leu
Ala
Phe
Pxo
Leu
Leu
Leu
Thr
Phe
Ser
Leu
Leu
Leu

His

Leu
Val
Trp
Glu

Val

Pro

Gly

Lys
Thr

His

545
Gln
560
Tyr
575
Ile
590
Leu
605
Ala
620
Ile
635
Lys
650
Val
665
Ile
&80
Pro
695
Met
710
Ile
125
Ser
740
Leu
755
Ser
770
Gly
785
Met
800
Leu
815
Lys
830
Asn
845
Ala
860
His
875
Asp
890
Leu
9205
Glu
920
Thx
935
Ser
950
Leu

Tys
Phe
Pro
Ser

Leu

Thx
Ile
Ser
Ccys
Leu
H;s
Pro
Gly

Ala

Leu
Pro

Gln

Glu
Leu
Ile
Gly

Gly

Gln

Axrg

Ala

Asn

Ala

Phe

Pro

Thr

Leu

Ser

Ser

Val

Ser

Leu

Ala

Leu

Ala

Arg

Lys

Thx

Gln

Sexr

Lys

cys

Leu

Trp

GIu

Phe

Phe

Ile

Val

Lys.

Val

Ser

Asn

Pra

Leu

Leu

Trp

Asp

Ile

Gln

Leu

Arg

Phe

Glu

Leu

Sex

Ser

Asp

Met

Lys
Lys
Lys
Ile
Thr
cys
Met
Pro
Phe
neo
Leu
Tyr
Phe
Trp

Leu

aAsn
Axg
Leu
Tle
Glu
FPhe
Arg
Lys
Thx
Ala

Val

550
Gln
565
Glu
580
Tyr
595
Ile
610
Tyr
625
Phe
640
Leu
655
Gly
870
Ala
685
Cys
700
Ser
715
Sexr
730
Leu
745
Leu
760
Ser
775
arg
790
Phe
805
Glu
220
Gln
835
Leu
850
Gly
865
Cys
880
TyY
895
Leu
910
Pro
925
Tyr
940
Gin
955
Giu

Ser
Met
Tyr
Gln
Ser
Ser

His

Met
Fro
Ti:p
Met
His
Ala
Glu
Pro
Phe
Tyx
Glu
Leu
Gln
Val
Ser
Leu
Lys
Met
Gln

Phe
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Lys

Glu

Met

Ile

Glu

Trp

Arg

Ala

Phe

Glu

His

Met

Ala

Cys

Gly

Ile

YL

Arg

Glu

Asn

Cys

Glu

Asn

Phe

Ala

Asp

Ala

Asp
Lys
Ala
Leu

Thr

Leu
Ile
Ile
Gln
Leu
cys
Ser
Sex
Leu
Val
Phe
Cys
Glu
Asn
Axg
Val
Sexr
Glu
Ser

Ala

Val

FPhe

Glu

cys

Val

Phe

Leu

Pro

Ala

Thr

Ala

Pro

Cys

Phe

cys

Ile

Leu

Phe

Arg

Glu

Val

Arg

Leu

Asn

Ile

Gly

Thr

Glu

Ala

555
Asn
570
Tyr
585
Thx
600
Thx
615
Leu
630
Met
645
ala
660
Leu
875
sSer
690
Pro
705
Gly
720

735
Glu
750
Ser
765
Val
780
Lys
195
Phe
810
Leu
825
Thr
840
Leu
855
Asn
870
Phe
885
Ile
300
Ile
215
Val
930
Gly
945
Arg
960
Leu
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Gly

Arg

Ile

Ser

Leu

Gly

val

Val

Cys

Cys

Sex

<210> 2
<211> 837
<212> PRT
<213> Homo sapiens

<220>
<221> misc_feature
<223>» Incyte ID No:

<400> 2

Met
1
Gly

Ala

. Val

Arg

Pro
Gly
Ala
Pro
Leu
ser
Thi
Tep
Gly
Thr
Asp
cly
aly

Ala

Lys

Ala
Ala
Thr
Tyr
Thr

Ala

Ala
Gly
Gln
Leu
Pro
Gly
Ala
Gly
Gly

Pro

Phe
Gly

Ala

865
Leu Asp
880
Val Gly
895
Gln Lys
1010
Ser Arg
1025
Glu Glu
1040
Ser Arg
1055
Tyr Fhe
1070
Thr Leu
1085

Gly Arg
5

Leu Ala
20

Gly Pro
35

Leu Gly
50

Gly Glu
65

Ser Lys
80

Ala Pro
95

Glu Ala
110

Ser Ala
125
Gln Gln
140

155
Gly Phe
170
Asp Asp
185
Ser Gly
200

Ile

Asn

Gln

clu

Ala

Val

Asn

Asn

His

Tyx

Ser

Trp

Ile

Thx

7478216CD1

Arg
Arg
Gly
Arg
Glu
Ser
2la
Asp
Axrg
Gln
Pro
Ser
Cys

cly

Gly
Leu
Pro
Pro
Glu
val
Pro
Ser
Gly
Gln
Pxo
Fhe
Gly

Ser

Trp
Thy
Pro
Pro
cly
Ser
Arg
Axg
Ser
Arg

Leu

Axrg

Arg

970
Lys His
985
Gly Pxro
1000
Asp Tle
2015
Thr Gly
1030
Ala Leu
1045
Ly’s Val
1060
Asp Leu
1075

Gly His
10

Gly Val
25

Pro Thx
40

Ser Pro
55

Asp Asp
70

Pxo Pro
85

Gly Gly
100
Ala Asn
©o11s
Thr Lys
130

Leu Ala
145

Ser Gly
180

Ser Lys
175
Gly Ser
190

Axg Ala
205

Val

aGly
Pro
Cys
Trp
Glu
Gly
Pro
Gly
Lys
Sex
Asp
Ser
Arg

Pro

4/17

Phe

val

Gly

Leu

Ser

Gly

Arg

Gln

Arg

Asp

Axg

Ala

Glu

Tyr

Pro

Arg

Bsp

Ala

Arg

Pro

BAsn
Ala
Asn
Gly
Leu
Lys

Thr

Ala
cys
Pro
Pro
Glu
Ala
His
Pro
Cly
Trp
Pro
Trp
Gln

Ala

Asn

Gly

975
Phe
980
val

1005

Thr

Val

1020

Lys

Ile

1035

Gly

TyY

1050

ely

Gln

1065

Gly

Pro

1080

Gly
Pro
Ser
Pro
Gly
Ala
Arg
His
Gly
Axrg
Leu
Gln
Arg

cly

Gly
15

Ala.

30
Leu

45
Ala

60
Gly

75
Gln

90
Ser
105
Ala
120
Ala
135
Ser
150
Ala
165
Gla
180
Arg
195
Gly
210
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Gly
val

Lys

Gly
Arg
Gly
Glu
ala
Leu
Glu
Leu
heu
Ala
Lieu
Ala
Tyr
Val
Ala
Tle
Ala
Ile

Arg

Ile

Ile

Leu

Ala

His

Leu

Ile

Gly
Pro
Rrg
Gly
Gly
Leu
Arg
Thr
Ala
Asp
Ala
Ser
Thr
Leu
Gln
Phe
Glu
Gln
Leu
Ala
Tyx
Glu
Val
Ala
Ty
Cys
val

His

Ser
Arg
Ala
Ser
Pro
Glin
Leu
Met
Phe
His
val
Glu
Leu
Leu
Asp
Sexr
val
ala
Leu
Asp
Ile
Gly
Met
Glu
Cys
Cys
Arg

Sex

Ala
215
Ser
230
Ala
245
Gly
260
CGly
275
Ile
290
TYr
305
Leu
320
His
335
Met
350
Gln
365
Gly
380
Leu
395
Sex
410
Gln
425
Cys
440
Ser
455
Axg
470
Teu
485
Ile
500
GLn
515
Phe
530
Thr
545
Asn
560
Val
575
Val
590
Glu
605
Gly
620

Ala
val
Asp
Asp

Ala

Gln
Met
Ala
Gly
Val
Ile
Pro
Ala
Phe
Thx
Gln
Leu
Ser
Asn
Lys
Thr
Leu

His

Glu

Val

Ala
Glu
Glu
Gly
Val
Arg
Arg
Ala
Ala
Leu
Val
Trp
Val
Leu
Leu
Asn
Arg
His
Val
Ala
His
Ser
Asn
cys
Gly
Met
Thr

val

Ala
val
Leu
Gly
Leu
Ser
Tyr

Val

Ma
Gly
Trp
Arg
His
Leu
Ile
Gln
Ser
Leu
Lys
Asp
Leu
Glu
Leu
Leu
Gly
Gly

His

Ala

Gly

Glu

Ser

Ser

Lys

Phe

Leu

Pro

Leu

Thr

Met

Leu

Val

Ala

Gln

Pro

Gln

Asn

Ala

Leu

Arg

Ero

Met

Val

Ser
220
Leu
235
Ala
250
Sexr
265
Leu
280
Lys
295,
Phe
310
Val
325
Pro
340
TYT
355
Leu
370
Val
385
Arg
400
ala
415
Gln
430
Gly
445
Fhe
460
Arg
475
Arg
490
Glu
505
Val
520
Ser
535
Fhe
550
Ile
565
Glu
580
Asp
595

€10
Gly
625

Ala

Glu

Gly

Ala

Leu

Leu

ala

Leu

Phe

Ala

Ile

Leu

Val

Gln

Sexr

Gln

Ala

Lys

Ala

val

Val

5/17

Gly
Glu
Ala
Asp
Ala
Pro
Leu
Val
Gln
Deu
Pro
Phe
Ala
Ala
Val
cys
Glu
Asn
Val
et
Ile
CTys
Arg
Ile
Axg
Ile
Bsn

Leu

Gly
Axg
Val
Sexr
Cys
Ser
Asn
Cys
Leu
Ile
Gln
Ile
Val
Leu

Ser

Thr
Gln
Ala
Met
Leu
Thr
Phe
Leu
Ala
Glu
Met

Gly

Thr

Arg

Glu

Gly

cys

Asp

Gln

Leu

Pro

Ala

Pro

Tyr

Leu

Arg

Asn

His

Arg

Gln

Met

Fhe

Phe

Ala

Asp

Gly

Asp

Ala

Arg

Leu

Glu
225
Gly
240
Gly
255
Sexr
270
Leu
285
Lys
300
Ser
315
Val
330
TYY

375

390
Sex
405
Thx
420
val
435
TY”r
450
Glu
465
Gln
480
Glu
495
His
510
Ala
525
Gln
540
Lys
555
Asp
570
His
585
Ile
600

615
Arg
630
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Lys

Cys

Thr

Ala

Phe

Trp

Met

Thr

Gly

Fhe

Met

Asn

Gly

Ile

<210> 3

<211>
<212>»
<213>

<220>

<221>
<223>

<400> 3
Asp Leu Ser Lys

Met
1

Gly Glu Leu Gln Val

Sex

Leuw

Sex

Asn

Gln
Glu
Leu
Gly
Leu
Ile
Pro
Gly
Pro

Val

@lu
Phe

Cys

104
PRT
Homo sapiens

Phe

Ala

Asn

Glu

Ile

Ala

Pro

Asn

Asp

Leu

Pro

cly

Phe

Gln Ile Ser

Arg Leu Glu

Ile Leu Ser

Leu Phe Glu

<210> ¢
<211> 769

‘Lys Tyr Met Glu

Asp
635
Gly
650
Tyzr
665
Arg
680
Leu
635
Lys
710
His
725
Gln
740
asp
755
Glu
770
Arg
785
Asp
800
Ala
815
Val
830

misc_feature
Incyte ID No:

5

20
Val
35
Glu
50
Asp
65
Ile
80
Arg
95

Trp

Val

Lys

Phe

Ser

Leau

Tyr

Gln

Trp Ser
Lys ala
Asn Gly
Ala Tyr
Cys Thr
Asn Arg
Gly Ala
Ser Lys
Asn Ala
Leu Gly
Glu His
Glu Lys
Val 'Ala

Ile Thr

1505146CD1

Asn

Ile

Lys

Asn

Ser

Lys

Phe

Gln Ile

Glu Leu

Ile Ser

Cys Leu

Gln Ile

Lys Leu

Thx Ala

Asn

Gly

Asp

Leu

Gln

Gln

Glu

Glu

Gln

Arg

val

Lys

Tyr

Ile

Arg

Asn

cys

Glu

Cys

Arg

Thy

Asp
640
Arg

655

Tyt
670
Lys
685
Lys
700
Arg
715
Arg
730
Met
745
Glu
760
Ala
775
Arg
790
Tyr
805
Ala
820
Val
835

Ser
10
Leu
25
cys
40
Len
55
Leu
70
Glu
85
Lys
100

Val

Ile

Glu

Arg

Thr

Pro

Lys

Ser

Iile

Lys

Sex

Ser

Pro

Ile

Asn

Pre

Ser

Leu

Lau
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Thr

His

Val

His

Lys

Phe

Arg

Ala

Asp

Phe

Lys

Leu

Gln

Pro

Gln

Arg

Met

Ala

Glu

Lys

Leu

Ile

Ser

Glu

Ser

Tyx

Met

Asn

Ala

Leu

Gln

val

Asp

RAsn

Leu

Leu

val

Gly

Phe

Ala
Thr
Pro
Ile
Glu
Ile
Asn
Gly
Pro
Arg
Leu
Val

Phe

Ser
Gln
Lys
Pro
Glu
Tyr

Ala

Asn
645
Lys
660
Gly
675
Glu
690
Lys
705
Gly
720
His
735
Fhe
750
Glu
765
Ser
780
Thxr
795
Asp
810
Leu
825

Val
15
Tle
30
Ile
45
Glin
60
Gly
75
Asp
20
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<212> PRT
<213> Homo sapiens

<220% N
<221> misc_feature
<223> Incyte ID Wo:

<400> 4

Met

heu
Arg
Cys
Ser
Asp
Glu
Leu
His

Leu

-Glu

Ser

Ser

Ala

Gly

Met

@ln

val

Val

Tyr

Ile

Trp

Arg

Phe

Ser

Leu
Val
Ala
Asn
Leu
Lys
Leu
Tyx
His
Thr
Lys
Gly
Gly
Glu
His
Ile
Pro
Asp
Ser
Leu
Met
Glu
Ala

Lys

Val

Leu

Val

Pro

His

Gln

His

Pro

Ile

Tyx

Val

Leu

Val

Leu

Lys

Phe

Ala
5
Cys
20
Pro
35
Gly
50
Arg
65
Leu
80
Thr
85
Ser
110
Cys
125
Ala
140
Leu
155
Gln
170
Glu
185
ala
200
Glu
215
val
230
Phe
245
Gln
260
Ala
275
Ile
290
Arg
305
Ser
320
Ile
335
Phe
350

1577526CD1

Gln
His

Leu

Leu

Sex

Ser

Lys

Gln

Lys

Ala
Glu

Leu

Asn

Leu

Ser

Leu

Leu

Asp

Pro

Gln

Trp

Ile

Ser

Asp

Gln

Ser

Leu

Pro

Ala

Lys

val

Thr

Phe

Ile

Tyr

Sexr

Ty

His

Ile

ala
Pro
Ile
Leu
Tyr
Phe
Phe
Ser
Ser
Ser
Ser
Pro
Thx
Ile
Asp
Ile
His
Thx
Phe
Gly
Leu
Ser
Leu

Phe

Gly
cys
Leu
Pro
Ser
Bla
Ala
Arg
Pro
Vval
Ser
Tyx
ser
Phe
Ile
Leu
Ile
Gly
Lys
Leu
Lys
Asp
Ala

Leu

Ala
io0
Lys
25
Lys
40
Len
55
Tyr
70
Lys
85
Ala
100
Leu
115

130
Arg
145
Gly
160
Fro
175
Ser
190
Glu
205
Ile
220
Phea
235
Thr
250
Ty
265
Val
280
Thr
295
Gln
310
Ile
325
Asp
340
Ser
355

val

ala

Pro

Ile

FPhe

Cys

Glu

Thr

Pro

Cys

Gln

val

Glu
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Gl

Glu

Ser

Leu

Asp

Phe

Ser

His

Thr

Leu

Ser

PYO

Leu

Val

Arg

Leu

Glu

Axyg

Ala

Ser

Ser

Asp

Tyr

Val

Leu
Fhe
Met
Arg
Ala
Pro
Asn
Phe
Arg
Lys
Ala
Gly
Asp
Lys
Val
Ile
Ile
Tyr
Ser
Tyr
Phe
Val
Asp

Sexr

Thy
Asp
Asn
Ile
val
Tyx
Phe
Val
Ala
Leu
Asp
Leu

Lys

Tyr
Ile
Asp
Gln
Phe

Ser

1ys
Pro

Glu

Gln
15
Asn
30
Thr
45
Gln
60
Cys
75

90
Trp
105
Ala
120
Leu
i35
Ser
150
Ile
165
Glu
180
Lys
195
Phe
210
Leu
225
Thr
240
cys
255
Cys
270
Tyr
285
Leu
300
Ala
315
2Asn
330
Leu
345
2asn
360
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Lys

Leu

Lys

Leu

Glu

Pro

TYX

Glu

lys

Tyx

Leu

Lys

Pro

Val

Glu

Sar

Lys

Ser

Gln

Asn

Leu

Glu

Asn

Lys

Ser

Ile

Gln

Asn

Asp

Lys

Sex

Phe

Met

Sex

His

Glu

Ile

Leu

Glu

Sex

Ser

Val

Leu

Leu

Thr

Cys

Ile

Asn I

His
Glu
Asn
Leu
Fro
cly
Ser
Thr

Lys

Gln

Lys

Het

Glu

Ala

Sex

Asn

Pro

Ser

Sex

Len

Leu

Ile

Asn

Val

Leu

Tyx

Ile

Ash

Gln

His

Asn

Leu

Leu

Cys

Ile
385
Leu
380
Leu
395

410
Val
425
Ser
440
Leu
455

470
Gly
485
Phe
500
Leu
515
Gln
530
Asn

Ser
560
Asn
575
Glu
590
Lys
805
Ala
620
Glu
635
Leu
650
Gln
665
Ile
680
Cys
695
Val
710
Tyr
725
Lys
740
Pro
755

Asn

val

Asn

Leu

Ser

Leu

Lys

Trp

cys

Gln
Sex
Lys
Asn
Cys

Leu

Leu
Asn
Asp

Tyr

Leu
Arg

Leu

Leu
Lys
Gly
Ser
Gln
Val
Ile
Val
val
Asp
Arg
Leu
Leu
Asp
His
Ile
Txp
Ser

Deu

Leu
Met
Leu
Glu
Glu
Asn

EBro

Asn
Asn
Leu
Leu
Lew
val
Leu
Phe
Leu
Leu
Ile
Ser
Lys
Leu
Glu
Ile
His
Asn
Fro
Sexr
Ser
Leu
Leu
Leu
Thr
Cys

val

Asn

Ala

Pro

Glu

Val

Asp

Arg

His

Pro

Lys

Pro

Leu

Lys

Glu

Leu

Ser

Len

Tyr

Asn

Pro

Gly

Ser

Leu

Thr

Glu
370
Gln
385
Rsp
400
Leu
415
Asn
430
His
4245
Leu
460
Leu
475
Glu
490
Asn
505
Gln
520
Asp
535
Met
550
Arg
565
Asp
580
Fhe
595
Asn
610
Glu
625
Gln
640
Asn
655
Leu
670
Asp
685
Lys
700
Asn
715
Pro
730
Ile
745
Glu
760

Trp
Asp

Asn

Leu
Pro

Lys

Gln
Leu

val

Val
Ile
Leu
Gln
Ile

Gln

His
Gln
Gly
Asn
Leu

Pro

Arg

8/17

Thr
Lys
Val
Pro
Lys
Ala
Fhe
Asn
Leu
Axg
Val
Glu
Asn
Pro
Arg
His
Ala
Leu
Phe
Leu
Tyx
Leu
Sexr
Thx
Glu
Glu

Leu

val

Ile

Phe

Glu

Glu

Leu

Thr

Leu

Ser

Thr

Thr

ely

Leu

His

Glu

Leu

Tyxr

ser

Leu

Thr

Phe

Phe

Leu

His

Leu

Glu

Gln

Glu
Glu
Glu
Val
Leu
Ala
Glu
Lys
Thr

Leu

Ser
Lys

Ser

Phe
Ala
Qln
Met
Leu
Glu
Asn

Thr

Lys
375
Leu
330
Leu
405
Lys
420
arg
435
Fhe
450
Met
465
Glu
480

495
Ty
510
Leu
525
Lys
540
sSex
555
Ile
570

585
Asn
600
Pro
615
Rsp
630
Thr
645
Ile
860
val
675
Cys
890
Asn
705
Glu
720
Gly
735
Leu
750
Cys
765
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<210> 5
<211> 11198
<212> PRT
<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> &

Met
1
Val

Pro

Asn

Ala

Leu

Ala

Glu

Gly

ala

Leu

Leu

Lys

val

val

Cys

ala

Leu

Leu

Leu

Arg

Tyr

Ala

Glu

Pxo

Pro

Val

Ser

Phe

Gly ala
Pro Gly
Leu Arg
Leu Phe
Lys Ala
Ala Glu
Gly Ser
Val Thr
Gly Gln
Cys Pro
Ala(Gly
Leu Val
Leu Ala
Val Thr
Thr Leu
Gly Val
Phe Leu
Asp Glu
Arg Asn
@Glu Arg
Sexr Ile
Gln Cys

Gly Lys

Pro

Gy

20
Ala

35
Arg

50
Leu

65
Leu

80
His

85
Asn
110
Leu
125
Phe
140
Gly
155
Thr
170
Ile
185
Ala
200
Gly
215
FPhe
230
Gln
245
Asn
260
Val
275
Ile
290

305
Thx
320
Phe
335

7478215CD1

Arg

cys
Gly
Ala
Leu
Pro
Val
Ala
2la
Pro
Phe
Gl}(
Thx
Ala
val
Ala
Glu
Ala
Fhe

Phe

Asp

Gly
Glu
Asp
Tyx
val
Gly
Val
Arg
Leu
Leu
Ala
Val
Phe
Leu
Asn
Arg
Arg
Lys
Met
His
Ala
Gln

Glu

Gly Gly
Arg Ala
Glu Glu
Thr Leu
Leu Ser
ala Pro
His Cys
Sexr Leu
Leu Phe
Gly{GlY
Thr Ala
Sgr Tyr
Gly Leu
Val Pro
Ala Leu
Ile Leu
Ser Cys
Gln Glu
Glu Met
Lys Ile
Asp Ile
Glu Leu

Leu ala

Gly

10
Ala

25
Phe

40
Arg
55
Leu

70
Gly

85
val
100
Gln
115
Ser

265
Lys
280
Tyxr
295

310
val
328
Thr
340

Gly
Gly
Ala
Leu
Leu
Pro
Leu
val
Leu
Ala
Gln
Leu
Val
Lys
Phe
Glu
Glu

Leu

Ile

Gly

Glu

9717

Gly
Thx
Cys
Glu
Ala
Ala
Fhe
Pro
Thr
Arg
Gly
Leu
Rla
Arg
val
Axg
Asp
Leu
Bsp
Glan
Phe
Leu

Asn

Gly
Ser
Pro
Gln
Gly
Pro
Leu
Gln
Fhe

Gly

Pro

Ala

Gly
Ser
Arg
Het
Phe
Arg
Thr
Leu

His

Gly
Arg
Glu
Ala
Ala
a1y
Ala
Leu
Ala
Ser
Trp
Val
Ser
arg
Vval
Gln
Leu
Ser
Leu

Hig

Asn

Cys

Ala

15
Arg

30
Leu

45
Ala

60
Leu

75
Leu

90
Leu
105
Gln
120
Leu
135
Ala
150
cln
165
Arg
180
His
195
Leu
210
Asn
225
Arg
240
Arg
255
Len
270
Lys
285
Asp
300
Leu
315
Glu
330
Arg
345
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Axg

Thx

Cys

Gln

Cys

Val

Ile
Gln
Asp
Asp
Gly
Asp
Lys

Tyxr

Lys
Met
Val
Ala
Val
Leu
Phe
His
Leu
Pro
Fhe
Cys
Iie
val
Leu
Leu
Gly

ys

Lys
Pro
Met
Leu
Val
Val
Val
@lu
Thr
Lys
Arg
His
Met
Ser
Tyr
Leu
Phe
Gln
Ile
Gln
Leu
Fhe
Phe
Gly
Val
Pro
Thx

Met

Ile

Lys

Ile

Asn

Leu

Thr

His

val

His

Ile

Met

cys

Thr

Glu

Thr

Glu

Thx

Leu

Leu

Ser

Val

Pro

Ile

cys

val

cys

Leu

Iie

Leu
350
Thr
365
Asp
380
Met
395
Gly
410
Leu
425
Ile
440
Gly
455
Asn
470

485
Lys
500
Arg
515
cys
530
Lys
545
Thx
560
ala
575
Leu
590
Gln
605
Ala
620
Val
635
Ala
650
Gly
665
val
680
Leu
695
Leu
710
Glu
725
Pro
740
Leu

Gly
Asp
Thx
Arg

Leu

Thr
Pro
Ile
Pro
Fhe
Lys
Glu
Leu
Pro
Arg
Lys
Asp
Ala
Val

Cys

val
Pro
Ser
Sexr
Leu

Leu

Asp
His
Ile
Val
Arg
Asn
Lys
Gly
Glu
aly
Lys

Met

Arg
Gly
Gln
TYyY
Glu
Leu
Val
Val
Leu
Leu
Trp
Sex
Thr
Ala

Ser

Cys
Ala
Thr
Gly
Lys
Val
Thy
Tyr
Thr
Leu
Thr

Phe

Asn
Thx
Thx
Lys
Tyx
Phe
Leu
Leu
Thi
Ile
Ala
Gly
His
Ile

Gly

Tyr
His
Ser
Leu
Trp

Met

Gly
Phe
Ile
Val
Lys
Asp
Arg
Arg

Glu

Phe
Gly
Leu
Tyr
Ile
Tyr
Trp
Gly
His
Phe

Leu

Tyx
355
Cys
370
Val
385
His
400
Gln
415
clu
430
Leu
445
His
460
Phe
475
Leu
490
cys
505
2la
520
Lys
535
Ser
550

565
Leu
580
Val
595
Thr
610
Leu
625
Leu
640
Leu
655
Gln
670
Ser
685
Ser
700
Gln
715
Ala
730
Phe
745
Thr
760

cys
cys
Ala

Thr

Ala

Ala

Glu

Ile

Ser

Tyr

Glu

Arg

Ser

Asn

Glu

Glu

Ser

Val

Tieu

His

Ile

val

Ser

Arg

Leu

Arg

Thr

10717

Val

val

Glu

Gly

Bsp

Ala

Cys

Arg

val

Asp

Leu

Ile

Axg

Phe

Met

Arg

Ala

Tyr

val

Ile

Arg

Ala

Lys

Thr

Leu

Val

Ser
Glu
Ala
Arg
Val
Gly
Leu
Asn
Pro
Iie
Leu
Pro
Ala
Ser
Tyr
Ala
Glu
val
Leu
Phe
Thi
Thr
Gin
Pro
Ala
Cys

Ser

Gly
Met
Thr
Val
Trp
Leu
Asn
Ser
Ser
Lys
Val
Fhe
Leu
Thr
Tle
Asp
Gln
Val

Leu

Arg
Val
Gly
Asn
Leun
éys

Ser

Leu
360
Gly
375
Glu
380
Leu
405
Ser
420
Fro
435
Gly
450
Phe
465
His
480
Pro
495
@ln
510
Ser
525
Arg
540
Asn
555
Ser
570
Leu
585
Lys
600
Leu
615
Tle
630
Ile
645

660
Leu
675
Cys
690
Ser
705
Pro
720
Leu
735
Leu
750
Len
765
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Gly
Ile

Ile

Thr
Val

Thr

Leu
Gly
Ala
Asp
Glu
Pro
Met
Ala
Asn
ala
Glu
Leu
His
Leu
Val
Arg
Ser
Glu
cys
Tyr
Ser
Leu
val

Ser

<210> 6

<211>

Glu
Arg
Leu
Tyr
Lys
Ala
Asp
Ser
Asn
Asp
Lys
ala
Leu
Asp
Gly
Arg
Arg

clu

Phe
Len
Gln
Arg

2la

3769

<212> DNa

<213>

<220>

<221>

Leu Ser
770
Ser Tyr
785
Ala Leu
800
Leu Trp
815
Val Lys
830
His Val
845
Leu Tyr
860
Ile Pro
875
Met Gly
830
Phe Asp
905
Ile Lys
520
Pro Thr
935
Ser Thx
950
Glu Ile
965
Ile Asn
980
Pro Gln
985

1010
val His
1025
Gly Lys
1040
Leu Glu
1055
Gly Leu
170
Gly Arg
1085
ala Gly
1100
Ala Ala
1115

Homo sapiens

misc_feature

Gly

Glu

His

Ala

Ala

Tyxr

Asn

Thr

Sexr

Leu

Asa

Val

Tyr

Ser

Arg

Val

Tyx
Pro
Ala
Ala

Asp

Gln

Phe

Glu

Leu

Ile

Gly

Ala

Tyx

Gly

Thr

Leun

Ser

Pro
Pro

Lys

Thr
Ile
Arg
Gln
Asn
His
Ser
Asn
cys
Met
Gly
Thr
Asp
Gln
Fro
Ile
Gly
beu
Val
Thx
Lys
Pro
Pro

Glu

Arg Thr
775
Val Ala
790
Gln Val
805
2la Glu
820
Arg Arg
835
Fhe Leu
850
Tyr Ser
865
Asp Phe
880

835
Glu Lys
910
Ser Thr
925
Lys Ala
. 940
Phe Ala
955
Ser Tyr
270
Val Val
985
Trp Gly
1000
val Gln
1015
Arg Arg
1030
Lys Gly
1045
Asp Gly
1060
Met Cys
1075
Val Cys
1090
His Ser
1105
Ala

Gly

Ile

Asp

Glu

Ile

Met

Gln

Tyx

Leu

Asp

Tyr

Lys

Ile

Asn

Ala

Asn

11/37

Gly
Leu
Ile
Glu
Leu
Ser
Val
Ile
Leu
Phe
Met
Lys
Glu
Asp

cly

Arg
Pxo
Gly
Gly
Phe
Met

Gly

Gly

Leu

Arg
Phe
Asn
Gly
Glu
Asn
Tyr
Ala
Sex
Met
Phe
Va]j
Val
Ile
TYyL
Glu

Ser

Pro

Gln

Ala val
780

Phe Ser
795

Leu Ary
810

@lu Asp
825

Asn Leu
840

Pro Arg
853

Val Met
870

Leu Asp
885

Glu Ile
900

Lys Asp
915

Ala Val
930

Ile ser
945

Fhe Asp
960

Val Leu
975

Ile Gly
990
Asn Val
1008
Gln Val
1020
His Phe
1035
Met Leu
1050
Gln Ile
1065
Arg Ala
1080
Gly val
109%
Tyr Leu
1110
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<223> Incyte ID No: 3685652CBL

<400> 6

ggcgagegty
gogecagege
accccaaate
tgagggagga
aggeegeagy
ggtagegget
acccggegee
ctteagecee
ceagcagtac
gectegeagty
tgtgctgtge
actgcagege
ccacgectte
cttegteate
gggcetegee
ggactcacgyg
gaacgtggee
ggaggeactc
acaccttcte
ggcacggety
ctatgtcaayg
getggocage
gttegaccag
geggatcaag
agaccatgee
gegggeagee
gtgtggagtce
ggctaaccac
ggccctgetyg
ccttogggag
tgagaagggc
actgetgatyg
ccacggagac

cagcacecag

caccggggat
gcagtegaag
gtaccgacte
teotetccaac
gtatagcate
gatgaggtgt
ggtggocaca
tgecatggee
tcccaatgtg
catcagtgte
tctgeacatg
ctecctotte
gggccectig
cttcttoate
cctggactte
gaacctgact
tggccagaac
cttegectea
cctagagtgt

actccgecat
cgegggeagt
ctgoecteet
ggaggaaagg
gagggectga
ttgagegggt
cggcectage
cggecgecce
cecgetgetge
gectgggeca
gegetgggeg
tggacgcgte
ctgttcacey
ttcacggegt
tecteactot
cctgecactge
cgeagggege
ageteectge
ttgteeatcee
caggcaggac
aggcaccagg
gagtgttecee
attgccaagy
atcctggggy
atcaactgeg
actggegtay
atcgggetge
atggaggcag
gcaggggett
ctaggggage
actgcaggag
accegttace
ageectgtgt
tggagectgg
gecaagtbtet
gacttcaace
tetgeaateco
tteatcates
accttectee
gtectgaaag
cgaccaggac
attaccagcec
tectecatga
ccatactcea
agcttcgage
ctgcactece
gactccagge
ttottettcoa
ctgtggaaga
cggetgetet
cggcgeaacy
gtcceagact
ctgaggetge

caggtecocg
gagttecgggy
ggcgatgagyg
actgagggat
aaaaggagac
gagaaaagct
cagececggy
ccagcogaaga
tgctgetget
gcggcaggga
gcttetoget
cecctgtecgy
ggggegtagt
atgocatget
cgcatctget
tgecgeagtt
gctocateag
actcacgecyg
ttectgecta
aggggtcacy
gagtcagegt
ctaaggaget
ttectetgca
actgttacta
tgegecatggg
acatcaacat
agaagtggca
geggtgtace
atgectgtgga
ctacctatet
gettgetgte
tggagteatg
ccacetecac
atcggagecyg
tecaggteat
cactgacact
cegecttecaa
agatgetagt
tettecteet
gececaagat
tgagaatage
tgttettett
tttccaacct
tgcactgety
tgaagcetget
atgectgget
ceggagtget
ccectectigt
agaagctgag
tggagaacgt
aggatctcta
tcaaggagtt
tcaatgagalt

gcteoctoee
atcaggggaa
cttttetagy
ceeeteateg
gggattgeca
caggtgogge
getegggget
cctetictac
ggggategtyg
gctgacctea
gotgetggge
cttggtatgg
gagegeetgy
gecoccttggge
ggtecteggg
ggcagcaaac
cgecttotgg
geggetggac
cotggoccga
gocagagage
getgtatget
ggtgcteatyg
cacceacata
ctgtgtetet
cctggacatyg
gegtgtggge
gtacgacgtt
agggcgagtg
ggacgeagge
ggteatcgat
ctegettgag
gggegcagee
cecteteccy
tacceeccegy
tgagcagcte
gtacttcaga
atactatgaa
gacaaacagyg
catccttttl
gctgeactgy
cttgggeaco
cccaacatea
ctectgggag
cacgetggge
getgetocty
gteggaatge
gaaggageoe
cctggetege
gcaggagady
gcteectgea
ceaccagteo
ctactctgaa
aattgetgat

12/17

cggacctage

-cccggggote

geacctetac
ccagetggga
cgaggttgyy
ccgeegggee
ggggagatca
gagacctact
ctetgtgege
gacccgagcet
ctegetteee
gtegegetge
gaccaggtgt
atgcgggacy
ctgtatcttg
geagtgctgt
tacactcety
accgagaaga
gagatgaagg
actaacaatt
gacategtygy
ctoaatgage
cacaaggage
gagetgecae
tgcegggeca
gtgeactcag
tggteacatg
cacatcacag
atggagcatc
ccacgggead
ggcectceaaga
aagecttttg
gagaagacce
ggactagatg
aactcgcaga
gagaaggaga
gectgeaccet
ceececagete
gtetgetict
ctgectgeac
gecaccatce
teagactgee
ctcectgggt
ttectetect
ctgtggctgy
cteategtac
aaactgaktgy
cagaatgagt
gaggagacag
cacgtggece
tatgaatgeg
tocaacatca
tttgatgage

(193)
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ceacteoget
cctogeacca
aatccgggbt
gcgggetagy
ggegegaggt
gaagyaggta
tggececgect
acagcctgag
tegeggeget
tectgaccac
gggageageg
tagegetagy
cctattttet
ccgecgtege
ggecacagee
tcctgtgegg
ccacgtteeg
agcaccagga
cagagatcat
tecacagect
gcttecacgey
tetttggcaa
atgaatgcat
teteactgee
tcaggaaact
geagegtact
atgtcacact
gggctaccct
gggaccccta
aggaggagga.
tgegtccate
cccacctgag
tggettoett
atgaactoga
nacagtggaa
tggagaaaga
tectggtttt
tggeccatcac
cagaggacct
tgtetggecet
tocttgtett
ctttecaage
ctectgectet
getecetett
cggeatcctg
gectetatet
gtgctatete
actactgceg
agacgatgga
ccecagtteat
tttgtgtect
atcatgaggg
tgctetecaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
560
1020
1080
1140
1200
12860
1320
1380
1440
1500
1560
1620
1630
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2349
2400
2460
2520
2580
2640
2700
2760
2820
2380
2940
3000
3060
3120
3180
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gcccaagtte
aggcttaaat
ccttggeact
geattcatte
agttattggy
cogeatggag
cectacagteo
gcagctetge
cctaggetga
gagcceaaaa

<210> 7

<211> 3137
<212> DNA
<213> Homo

<220>

agtggogtgy
gcecacctetg
atggtggaat
aacaacttec
gccoagaage
agtacaggag
ctgggetaca
acctacttec
gattgcacte
aaaaaaaaaa

sapiens

«<221> misc_feature
<223> Incyte ID No: 7478216CB1

<400> 7

atgecegegg
cggctgacgy
tgtgacccta
cggettoegy
agcegtgagee
cecgaacace
ceeggggaget
cagcagegee
gacgacccee
cgegyeggeg
ggcageacce
gegggeggga
2WGYIICHCg
gatggeggca
ggcgectget
ctggagegga
atggetgtge
ctccagetge
gtgctggeceg
atctggtgga
gecgeagtge
aacgoecagy
accaacatcg
caggagacce
gaacggcteo
aacgccaage
agcatcetgt
gaactggtea
cactgtttac
gcaagggoty
tegttggtee
cgagtacact
gtecacgctag
gotacactea
aacgcctace

ggegoagagy
gggtgccaag
gectggteee
gggaggagga
cececgggeta
getetgegty
ctgccegegy
tggccageeg
tggecggggy
acgactgegy
gggegeccee
cggaggtgeg
cggccgacga
goteggegga
geetggegtt
tgtaccageg
tggtgetegt
cctacctgge
teccaggtyggt
cegtgbiett
tcageggogt
accagttecet
tgggtgtetg
gagagtgeat
tygctgtetgt
aggaggatat
ttgctgacat

agaagatcaa
gacaggatge
ttgccgtgge
gectgegagh
cgcaatatga
tecttggeaa
cectgctacag
tgaacacaga
gactictaag
azaraasaaa

ctggggecat
atgcccecget
cetgetegge
aggagacgac
cgcggegeay
gggegaggee
ctecaccaag
ctggegeage
ctteggette
tecgeggeage
tgcgggegge
cecetegeteg
getggaggee
ctegggeteg
gctgeagata
ctacttette
gtgectggte
cgaccacaty
gggectgoty
catctacace
gctectgtee
getgaageag
cacccactat
ccaggegegy
cctteccegt
gatgttecat
cgagggctic

gaccategge
acaacaggat
cctggggtet
ggggtigaac
catttgggge
aatccaagtyg
ceggggtgte
ctrgacacga
aacctcaata
ragatgegge

ggccaggeey
geagegeagy
cgtccgeect
gaggcegagy
aagactgogg
gatteoccgey
aaacccgugy
gacgacgacg
agetteoeget
cgccggeage
ggcggegget
gtggaggtay
ggcgecgteg
ggcgegggge
tteegecteca
cgocctgaace
atgttggect
ggeotggect
ctgeegeage
atctacacge
gecetecace
cttgtcteeca
ceggetgagy

cteecactege,

catgttgeca
aagatttaca
accagcetygy

caa
gtattaagat
accacgecca
gggaggtgac
gegogtgtect
cecaaccacat
actacctgaa
tcaaggagea

gagctotte
ccttggggat
ctgetgtgty
aggggtgaac
tggtctcagy
ggaggctgge
tggggactac
cagtategag

geecgetitg
tgttattact
gagatgggca
gtgaacatgce
aagtggcagt
ggcaaggcag
gaggtggage
accttectea

13717

agcacctaca
getgaacgga
aagctggacy
catggacceg
aacacagtga
actgaggaga
atcaaggtga
actggacctc
aagagactct
geaagetta

ggggeggagy
gcccegggee
ccecttggag
gggggatgte
cgoeggeges
cgaatggcta
gggaggtgac
acgatoctac
coaagtecge
ggeggggege
cggeggegge
gtctggagga
agggeggega
ceggegeggt
agaagttcec
agagcagoot
tccacgegge
gectatgeget
cacgcagege
tgctgecegt
tggecatege
atgtteteat
tctcccagag
agegggagaa
tggagatgaa
teccagaaaca
agteccagty
acaagetgge
gegteteggy
tggacatgat
gtgtgggaat
tegacgtcty
gacgcatcea
caggctytygg
teetgegotg

(194)
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tggcagocac
gctgcagcca
tcatcaacaa
tagtagetgg
acgtggecag
cagcatggge
aaggcaaagy
cttcagctac
ggggtgtetg

cggeetegeg
gecceegacy
acceceogygac
cggctocaaa
ccggggagge
cococatgee
cocgeagcag
getgageggt
ctggeaggag
ggecagegyy
ggctgecteg
geggegagge
ggggtceeggg
getgteecty
gtcggacaaa
caccatgote
gcggecoccg
catcgeegty
ctetgaggge
gegeatgedg
cctgegeace
tttctoctyge
acaggettte
ceagcageag
agcagacatce
tgacaacgtg
cactgcacag
cgcagagaat
gctgectgaa
cgaggecatc
tcacageggg
gtctaacgat
catcaccaag
gggegagege
cacccagaag

3240
3300
3360
3420
3480
3540
3600
3660
3720
3769
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cggaaagaag
cacaacccac
gtgtccaagyg
agtgegaaco
attgataggc
ttagagaaga
tegetogtet
cegteectet
catttaggag
ctgagtgtge
atgtgcteat
ttettbttth
ceaggctggy
ttcaggeaat
accacgectyg
gggetgggte
ggggattaca
ctgcaggaat

<210> 8
<«211> 1958
<212> DNA
<213> Homo

<220>

agaaggcceat
cacactygggg
agatgaagcg
ctgaggatga
ttecggtetga
agtactccaa
teotetteat
tgggetecte
aacagagcag
ccttggtggg
tocagggtogg
tttttttggg
atgtgcagag
tcteceggeoct
ggctaatttt
tcaaactecec
ggegtgagee
ccgatat

saplens

<221> misc_feature

<223> Incyte ID No:

<400> 8

agacgaagat
teacecacet
ggacacgace
ggattcocca
gcaatcteag
taggaaagtt
tegecaggga
tgatttttgt
ttgaagoctt
gttataatga
aatgtaaaca
aatatcacaa
acacacaaat
aaatgcaata
caggetgeca
ggttttaaaa
aactagagac
aactctetge
aactttgtag
tacctgactec
cteagatcte
attgtettga
ttgctgtgga
agtacatgga
ggaaacctta
ctgttgttgt
caatgatett

agaagcgcaa
ggtgtettte
aggaacttaa
cgctgtgaac
gaccatcgac
cactctgctyg
ggctttgget
ttttgttatg
ctttectactt
ttgttactgg
aagctaccta
aattgotate
gectectacgge
tctaaaaatg
tatagtettt
aaatttttct
gctaagecta
ccteaagace
cctacggcac
agtgggagag
agtgaagata
gctcageaty
aggcaatctt
gaggttcaca
caggatactg
taggggtatc
ttctcattte

gatcgecaag
ggctgagege
gatgggettt
agtggatgag
gcacgteage
gcaggtagac
ctgetttgte
cctetggetg
ggagtctgge
gtaggaagee
gcaactctca
gtcggeotgg
getatgatet
cagcctoctg
ttggtattta
aagctcagge
accaggectyg

1505146CBL

ggcgagetca
agcettaagga

atgaaccgco
ceettetaca
cca

‘agagaaccaa
accacctggy

(195)
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ctcecateggg
tggcaaccag

tttetggyee
aagttcctce
gaccgattty
cagatcacca
caggdaatce
ctgeacttge
aggggtttga
ctaggegetyg
gggggacaca
gggcteacty
agtagctggy
agtagagacgy
aatccacceg
gtecaagagac

cgegtgeceg
cegagggety

gtgccattga
tgaccttcag
gtgoctatgt
tcgtgeccea
caggagtgag
teaggecacgyg
cectetetgoy
cacagctgea
gegteteget
gcaatttcty
agaatacagg
gggttteace
cctgggecte
gecttttata

ceggttatag
accgaggtga

-
teettteteo
ttgtccaaca
aagagcctet
agtgatcage
aaaccgtgea
cttgtaatta
gttaatttgy
acttggaatg
ggattgtgee
attttgatgg
geacatgtgy
ataaacttca
ttgccagety
aacaacaatc
ctgageetet
ctggatgtga
ctgcaagtca
tettgetgte
cttcccecaga
tttgaaataa
gecaccaaga
acttagaacc
tacagtaagg
agggetette

acggegogyay
agttccocge
acaagatcga
ccctgaacaa
tgttaccagg
dgagggctea
catctaazat
acttgaaaga
ggggatggat
ttgggocoet
cacceteace
gagtttiaca
teaaagttgt
ttctgectga
accttagaga
ctgggaacca
tggatctete
tcgaactcaa
cacgccttaa
gcatoctcag
agaaactteg
agaagttige
tetgttggaa
agatgatact
tcaaataage

14717

gg ctt
agacttygcag
aagcctaccey
caacaaactg
ggtggtttte
agttgegaat
aagccttata
gaagaacatt
gagaagggga
ttacaaaagg
ttctaaagac
tatattaaca
Ltteagetet
tgagatatgc
getgeegtet
actgggagea
taagaaccag
ccteaaccag
aattcttcge
tgattcccag
agaactggaa
gtgaagttet
tgtggctgay
tecaggagatt
taaaagaaaa

cg
cgecaggagc
ggagcctgac
gogcgtatgee
gtgagtatce
agggggtgot
agagaagttt
cgggaaggty
tgaaagatge
cctggttgge
goctcecaag
gtggectace
atgttgecca
ccaaagtget
teacttaggy

aactagtgga
geactgggag
agteoggtgeg
aagctgacga
cctttgotga
agtatggcte
tettacaage
gocggaates
atgattgggt
ttggggatgt
ggatcttcea
agcccattat
tatgttgota
agaggcgaag
atcacattea
aatctgazaa
acctttggge
ttacctceee
attcgaagta
aatcagatat
ctggaagaga
atctgtetge
ggctatgata
ccaggactat
tcaaagecte
atattteact
aggatecagga

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3137

60
20
180
240
300
360
420
480
40
600
660
20
780
40
00
9260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
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gacaggaaaa
accatcatta
tgctgectgy
gtgagctttc
azattcagab
agtcagegeyg

<210> 9

<211> 2660
<212> DNA
<213> Homo

<220>

gtettecgtt
gtttggettt
taacagaata
ataaagtetg
aattgtgaga
gttttectag

sapiens

<221> nisc_feature
e ID No: 1577526CBl

<223> Incyt

<400> 9

atgctgctgg
tgtctteeat
gocageatga
aatgacctee
cattggtttyg
tgcagcaact
atccttcaca
gagcagtecag
tgttecagety
teoagetggea
aaagecatct
tatagagtat
tatgttecat
gettttacag
ctggetteat
tggtggatge
mactacagtg
cagtatgatc
aasactgaaac
gtgaaaaatyg
aatgtetttyg
ctgecctotyg
ctggtogtag
aaatttactg
ctttatettt
caggacttaa
gttgttacag
ctggttgtgt
tgtgacctgg
ctaagggaaa
ctttectget
ttatctaace
cttitectat
ccagaagaaa
gagatgctac
aatagettga
cteattggta
cggaactgte
ocgtttacaga

tggecgtget
gcaaagtgga
acacatccte
accgacagea
camagttttt
tttggettea
agtgcttega
tgaggectet
acatagattc
tagaaagccc
ttgaaaaagt
atctgaaaca
attttttaac
gatataagcg
tttatgtecat
tgaggagttc
acatcectga
ctetttatte
agatcaacct
cccaggacaa
agttaactga
cagtctoaca
accatcetge
azatgggaaa
cgggetgtgt
amaatctaag
acctectgee
tgaacaactt
aacgcatcoc
ataaccttaa
taaagttgtg
tagagcaget
geactaaact
tecagtatet
cagatgggct
tgaatttgte
attacctgga
tgattgttga
cgtgettaga

ttgagtecaty
aagaaaccag
gctecacace
ttgccattec
ggctggeaty
ctttggagte

ggcaggaget
atttgacaat
taatcctggy
gtactectat
ccectatety
ctaccccagh
ttetocatgg
gaaactctec
cggcazacay
aacttccagt
gaazagatte
gataatagtc
ccacatcact
ctaccagtgt
tttggttata
cctgaagcaa
tgtcaagaat
caaacgecttc
caataatgaa
gatagaactg
aatggaagty
gctggteaac
actggecttt
aatcccacge
tctecctgaa
gaccctgtac
ttcattgeag
gaaaaagatg
acattccatt
aactgtggaa
gcacaataac
ctectttggac
acattatttg
gagtaatttg
gttteagtge
cecteatgty
aacacttect
ggagaacttg
caaatgttga

agtagggceaa
tagctagetyg
acagcttgag
atctctgtgt
gatctagggt
ccacggty

ctecoagetga
cactgtgeeg
acaccgettc
attgatgecy
gtgctettge
accagttcca
accaccegey
aagtccaaga
tcattgeect
gteetggaca
cgcatgcatg
aaagtcattt
cttgaaatcy
gtetattoct
ctttatggte
tattoctttyg
gactttgeet
teeatattec
tggacagttg
catcttttta
ctaagecctgg
ctcaaggage
ctagaggaga
tgggtatitte
cagttgagta
ttgaagagca
aaactgtecce
gteaatctga
ttcagectga
gagatcatta
attgettata
cataataata
gatctaaget
cagtactttg
aaaaagetge
ggtgagetgt

cctgaactag.

ctcaatacte
cttasagaaa

15717

tagacaaggh
ctatttatat
attttgttta
taacacttca
tcatatcteca

cgcagagcag
tgocttggga
cgeteaccct
tetgttacga
acacgcteat
ggctegagea
ccctttcaga
ttttgettte
acccacagec
agaaggaggg
tggagcagaa
tgtttgtget
actgttoagt
tggcagasat
tgacctettc
aggegttaag
teatccttca
tatcagaggt
agaaactgaa
tgctcaacgg
agcttatcee
ttegtgtgta
atttaaazat
acctcaagaa
ctatgeagtt
gectcteceg
ttgataatga
aaagcctaga
ataatttgea
gettteagea
ttcectgeaca
ttgagaatat
ataaccactt
ctgtgaccaa
agtgtitact
caaaccttac
aaggatgtca
ttectetece
agagaccegt

(196)

PCT/US01/20491

tetettcaaa
ggtgaggggg
gtttcactgt
tatttittatg
tecagtecee

ggttetgtge
catcctgaaa
ccgaattcag
gaaacagcte
ctttgcagec
tttitgtggee
aacagtgget
gtecteaggy
aggtttggag
tgaacaggee
ggacatcatt
catcataact
tgatgtgeag
ctttaaggte
ctacagccty
agaaaaaagc
tetggotgat

cagtgagaac

aagtaagctt
tetkbccagac
agaggtgaag
ccatteatet
ccteegectyg
tctoaaggaa
ggagggettt
gatcccacaa
gggaagcaaa
actgatcage
tgagttagac
tcttcagaat
gattggggea
gccettgeoag
gaccttcatt
caacaatatt
tttggggaaa
tecatctggag
gtccctaaaa
togtaacagaa
gtttcaaaat

1680
1740
1800
1860
1920
1958

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
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catttttaaa
ggaggccaag
gtgaaapcpc
gtaatcecag
ttgcagtgag
tetcaaaaaa

<210> 10

<211> 3811
<212> DNA
<213> Homo

<220>

agtatgctcyg
atgggcggat
atctctgeta
ctacttggga
ccgagattgt
aaaaaaaaaa

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 10.

geatggeget
cgagcocggg
cgacgaggayg
ggagcaggey
getggeegag
ggtgcactge
gecccagetg
ctgcetgtect
agcgaccgee
getgeeegtg
gotggteaca
caatgcctty
gegtteacag
ggaggatgag
catggagaty
ccagaggcac
atcccagtge
tgaattagec
cgtgteggge
cgacatgatt
tgtgggtctg
cgacgtgtgy
gaaggtteat
gggttacgga
tgtgecatoc
caaaaggaty
aatgttcaag
gagggcatta
tgtctacace
ccagacagag
acgggagcaa
ccteatcctg
cgtectgete
catcaccegy
tattttcata
ttgggectgy
cacagcectyg
gggcacccte
ctecgggete

gagatggegy
ggegecgage
tteocgettgeo
gccacgetga
ctgctgggey
gtcectettce
cageagdgteg
ttegegetgyg
gaacaagagy
cgcagcctge
gocaccttgg
cteottegteg
aggaaggegt
aacgagaaqgc
aaggagdact
gacaatgtga
acagcccagy
acggagaacc
cteacccage
gataccatca
cacacgggca
tecaatgatyg
atcacaaaga
catgagagga
catcgecgaa
aagttcaaga
gecgagatoe
agaacagcet
acceccgggea
ctggagatgg
aagtaccace
getgecttat
ctgetagtat
gtecagtgtt
gtggtettaa
agetcecaage
cecaccctge
cegotagoca
accacgtect

gecgggegty
tgcttgaggt
aaactacaaa
ggctgacgea
gecactgtac

7478215CB1

gggegeageyg
gggeggeegy
cagagctygga
aggcgetgge
cgecggggee
tggegetget
geecagectgge
geggeceege
tttggcaget
tggccatagg
tececgecaa
gtgtgaacat
tactgeagge
aggagegget
tectgaagee
geateectgtt
agctggtgaa
actgtegeeyg
coaagactga
catctgtgge
gggtectetg
tgaccttgge
cgaccetage
acagtttett
agatatttee
ctgtetgcta
ccttectecaa
cggaaaaact
ctegegteaa
cagacctgaa
agctteagga
ttggectigh
tectgcatctg
ttecagggty
tctactecagt
ccaacagtitc
cctgegagte
tattttteceg
acatcctogh

gtggcteatg
caggagtteg
aaaattagec
ggggaattge
accagectgy

cggeggaggs
gacaagcege
ggegctgttc
cgttcteage
cgegeeegge
cgtggtaace
getgetetto
ceggggttce
ccttitggte
ctttgggete
gcgeoecacgt
atatggggte
ceggagetge
ccteatgage
cactgagagg
tgctgacate
actccteaat
catcaagatt
ccatgecccac
tgaagccace
tggtgtectg
caatgtcatg
gtgcttgaat
gaaaactcat
aggcctgatt
cctgetggty
tgtecatgace
cagaaaccgc
caggtacate
cttetttace
cgagtattte
ctaccttcta
cttectggty
cetgacgatt
agcccaaggt
cctggtggtc
tacacaccat
ggtgtectee
tctggagete

16/17

cetataatec
agaccagtet
aggegtogty
ttgaaccagy
gtgacagage

ggcggoggag
cggegeggge
cgeggctaca
ctgctggcgg
ctggacaagg
aacgtcoggt
agccteacct
geeggggecy
accttegtgt
gtggtggcty
ctetggagga
titgtgogga
attgaggacc
ctcctgecce
attttecaca
gtgggttica
gagctotteg
cteggggact
tgctgtgtogy
gaggtggate
ggcttgegea
gaagecgety
dgggactacy
aacatcgaaa
ctctcagata
cagcteatge
tgcgaggacg
teatcttttt
agccgeectet
ctgaagtaca
accagegecy
atattcccac
gectgtgtee
cagattcgea
tgtgtggtay
ctticgtctg
geectgetet
ttgccaaaaa
ageggataca

(197)
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cagcacttty
ggccaacctyg
gegtgogect
‘gagotdgagy
aagactetta

geggcgogat
teegggegty
cgetgogget
gegogetygge
gctcacacce
ccctgoaggt
tegegotget
ctggggggee
cotatgectt
cgtegoactt
cgetegatge
ttotgactga
gactgagget
ggaacgtige
agatttacat
cgggettgge
geaagttega
gectactactyg
agatgggact
tgaacatgeg
agtggeagta
gcctgccagg
aggtagaacc
cecttrtttat
taaaaccgge
actgccguaa
atgacaageg
ctaccaacgt
tagaagceceg
aacatgtcga
ttgtecoteac
agagtgtggt
tgtacctgea
ctgtcctgty
gectgectgee
ggggceagcy
getgectggt
tgatcctget
ccaggactgy

2400
2460
2520
2580
2640
2660
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gggtggtgee
tgcgetggec
cgcacaggea
cctecttcaac
catggaccte
cttcaatgac
teteaacgag
agagaagatc
ggggaccaag
tgagatgttt
agttggeate
cgacatctgg
cagaatccag
gtgecgagac
caggactgat
atttgggaga
agtcaggget
gaaggaggct
gggggtgaca
ccactitgeca
caccgageag
ttecaggect
gtttctttec
gagcatecca
tetgegagay

gtctcaggge
ctgcatgcea
gaggaggage
ctoctgecgg
tactaccagt
ttctacatey
atcatcgecg
aagaccatceg
getaagaagt
gacgttctgy
aatgttggee
ggaaacacag
gtgactgagy
aaagtcagty
ggaaacggob
getggectte
gggetecete
tagtggagee
caggccacgy
gggtagagga
goacagcaca
coctggagag
agcaagccty
gggttacage
tgtgecectet

geagctacga
ggcaggtgga
gagaggacat
cecacgtoge
cctacteoeca
agctyggacgg
actttgacga
ggagcaccta
ceatctecte
atgaaatcaa
ctgtggtgge
tecaacgtgge
aagtccaccg
tcaagggcaa
cccaaatcag
agggcagacy
cacactceee
cacgtgggee
tggcetecage
ggagcattgt
geagtgacte
gtgtecacte
ttecaggttty
aagagccact
gagacagcce

gecgattgty
catcaggetg
ggagaaggty
ceagcactte
ggtgggegte
caacaacatg
goctcatggaa
catggeegot
ccacctgage
ctaccagtct
tggagtgatt
cagtcggatyg
getgetgaga
aggcgagatg
gteoctggge
tecoceogty
aggccagtac
tetgogggtae
caggaccage
ccaggeatgg
ggtgagggga
catcetteee
gecaggtegy
gaggtgtggc
t

17/27

gecatectge
aggetggact
aagctggaca
cteatgtcca
atgtttgeot
ggggtagagt
aaagacttit
gtggggctag
acgetggegg
tacaacgact
ggcgctegea
gatagcacag
aggtgcecct
ttgacatact
ttggatcgga
tgceoecatge
ctgecectetg
acatggggty
cagaccagca
cotgtggeee
ggacaceega
tecgtggegt
catcaatgta
tggeagagea

(198)
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tettetecty
acctetggge
acaggegeat
accctoggaa
ccatecccaa
gtetgegget
acaaggacat
cgeeccaccte
actttgccat
ttgtecteeg
ggoccecagta
gggtecaggy
accactttgt
ttctagaagg
aaatgtgtee
ctggegicte
cagcagctgy
ggaatgctoe
gagcagggag
gagggecaac
ctgtgeacac
agggagcact
aggaccttca
actgaggage

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
2600
3460
3720
3780
2811
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with international search report

(88) Date of publication of the international search report:
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For two-letter codes and other abbreviations, refer to the "Guid-
ance Noies on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazelte.

{54) Title: ADENYLYL AND GUANYLYL CYCLASES

© (57 Abstract: ‘The invention provides human adenylyl and guanylyl eyclases (ADGUC) and polynucleotides which identify and
encode ADGUC. ‘Ihe invention also provides expression vectors, host cells, antibodies, agonists, and antagenists. ‘I'he invention

=

also provides methods for diagnosing. lreating, or preventing disorders as

jated with aberrant expression of ADGUC.
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INTERNATIONAL SEARCH REPORT

(200)

Interme | Application No

PCT/u> 01/20491

A. CLASSIFICATION OF SUBJECT MATT|

PC T CIINI5/00  CIZN15/88

ing e Patent I IPC) or to both natioal classfiication and IPC
B. FIELDS SEARCHED
Minimum ion searched ilication system followed by classification symbols)
IPC 7 CI2N
Dx i than minimum 10 the extant that such documents are included in the fields searched
ited during the. ional search (name of data base and, where practical, 6earch terme used)

EPO-Internal, BIOSIS, CHEM ABS Data, SEQUENCE SEARCH, WPI Data

C. CONSIDERED TC BE RELEVANT

Category * | Cilation of cocument, with indicetion, where appropriate, of the relevant passages

Relevant (o ciaim No.

X GAO ET AL: "Cloning and expression of
widely distributed (type IV) adenylyl
cyclase”

PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES OF USA, NATIONAL ACADEMY OF
SCIENCE. WASHINGTON, US,

vol. 88, November 1991 (1991-11), pages

1-19,21,
22,
24-45,50

10178-10182, XP002162218
ISSN: 0027-8424

compare ACC P26770

the whole document

B

m Further documents are listed in the continuation of box C.

E Patent family members ars listad in arinsx.

 Special categorles ol clted documents :

*A* document defining the general state of the art which is ot
considered to be of paticular relevance

*E* earlier document but published on or aftar the international
Hiing cate

*L* document which may throw doubts on priority ciaimis| or
‘which is cited to establish the publication date of ancther
Gitation or other speciai reason (as spacifi

*0" document refarring to an oral disclosure, use, exhibition or
other means

*P" document published prior to the intematione filing date but
later than the priority data claimed

*T* later document publishod after the intemational fiing date
or priarity date and not in confiict with the appication but
cited to understand the principle or theory underying the
invention

“X* document of particular relevance; the clalmed invention
‘Cannot be considered novel or cannot be considered to
involve an Inventive step when the document s taken alone

“¥* document of particuler relevance; the claimed invention
cannot be considered to involva an invenlive step when the
document is combined with one or more other such docu~
ments, such combination being Obvious 10 & parson skilled
intne art.

"&" document member of the same patent family

Date of the actual completion of the intemational search

23 April 2002

Date of mailing of the intemational search report

1208 02

Name and mailing address of the ISA
European Patent Office, P.8. 5618 Patenllaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo 1,
Fax: {(+31-70) 340-3016

Authorized officar

Meyer, W

Form PGT/ISA210 (secand shost) (July 1982)
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Interne Application No

PCT/ua> 01/20491

C.{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ©

Gitation of document, with indication,where appropriate, o the relevant passages

Relevant o claim No.

A

P.X

P,X

HURLEY JAMES H: "The adenylyl and
guanylyl cyclase superfamily.”

CURRENT OPINION IN STRUCTURAL BIOLOGY,
vol. 8, no. 6, December 1998 (1998-12),
pages 770-777, XP002197060

ISSN: 0959-440X

the whole document

HURLEY JAMES H: “Structure, mechanism,
and regulation of mammalian adenylyl
cyclase.”

JOURNAL OF BIOLOGICAL CHEMISTRY,

vol. 274, no. 12,

19 March 1999 (1999 03-19), pages
7599-7602, XP002197061

ISSN: 0021 9258

the whole document

TUCKER CHANDRA L ET AL: "Two amino acid
substitutions convert a guanylyl cyclase,
RetGC-1, into an adenylyl cyclase."
PROCEEDINGS OF THE NAT]ONAL ACADEMY OF
SCIENCES OF THE UNITED STATES,

vol. 95, no. 11, 26 May 1998 (1998 05-26),
pages 5993-5997 XP002197062

May 26, 8

ISSN: 0027-8424

the whole document

LIU YU ET AL: "Catalytic mechanism of the
adenylyl and guanylyl cyclases: Modeling
and mutational analysis."”

PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES OF THE UNITED STATES,

vol. 94, no. 25,

9 December 1997 (1997-12-09), pages
13414-13419, XP002197063

Dec. 9, 1997

ISSN: 0027-8424

the whole document

WO 01 25448 A (KAPELLER LIBERMANN ROSANA
;CHUN MIYOUNG (US); MILLENNIUM PHARM INC)
12 April 2001 (2001-04-12)

the whole document

US 6 107 076 A (GILMAN ALFRED 6 ET AL)
22 August 2000 (2000-08-22)

column 59-66

1-19,21,
22,
24-45,50

1-19,21,
22,
24-45,50

For PCTASA/Z10 (centinuation of second shee) {.uly 1992)
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Inte nal application No.

INTERNATIONAL SEARCH REPORT ruT/US 01/20491

Box | Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This Infernational Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

t. [3] e o
because they relate to subject matter not required to be searched by this Authority, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

2. [X7 claims Nos.: 20 and 23

because they relate o parts of the International Appiication that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

a. [ cums Nos:

because they are dependent claims and are not dratted in accordance with the second and third sentences of Rule 6.4(a).

Bex I Observatlons where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this International Search Report covers af
searchable claims.

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

3 |:| As only some of the required additional search fees were timely paid by the applicant, this Internationai Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4, No required additional search fees were timely paid by the applicant. Consaquently, this Intenational Search Report is
restricted to the invention first mentioned in the claims; it is covered by claime Nos.:

1-19, 21-22, 24-45 and 50

Remark on Protest E\ The additional search fees were accompanied by the applicant's protest.

E\ No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (1)) (July 1998)
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International Application No. PCTAJS 01 20491

FURTHER INFORMATION CONTINUED FROM  PCTASA! 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: 1-19, 21, 22, 24-45 and 50
Subject-matter relatating to SEQ ID NO 1 and 6

2. Claims: 1-19, 21, 22, 24-44, 46 and 51
Subject-matter relatating to SEQ ID NO 2 and 7

3. Claims: 1-19, 21, 22, 24-44, 47 and 52
Subject-matter relatating to SEQ ID NO 3 and 8

4, Claims: 1-19, 21, 22, 24-44, 48 and 53
Subject-matter relatating to SEQ ID NO 4 and 9

5. Claims: 1-19, 21, 22, 24-44, 49 and 54
Subject-matter relatating to SEQ ID NO 5 and 10
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{nternational Application No. PCTAS 01 £0491

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

Continuation of Box I.1

Although claims 18 and 24 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Although claim 34 is directed to a diagnostic method practised on the
human/animal body, the search has been carried out and based on the
alleged effects of the ompound/composition.

Continuation of Box 1.2

Claims Nos.: 20 and 23

Present claims 20 and 23 relate to a compound defined by reference to a
desirable characteristic or property, namely to act as an agonist
compound

These "reach through claims" comprise a huge number of heterogeneous
chemicals (e.g. sodium chloride, lead, ...) that may act as inhibitors .
The application does not provide support within the meaning of Article 6
PCT or disclosure within the meaning of Article 5 PCT for such chemicals.
In the present case, the claims so lack support, and the application so
lacks disclosure, that a meaningful examination is impossible.
Independent of the above reasoning, the claims also lack clarity (Article
6 PCT). An attempt is made to define the compound used by reference to a
result to be achieved. Such claims are devoid of any essential technical
features which would allow a meaningful examination of the patentability
as set out in Article 33 PCT.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.

JP 2004-529603 A 2004.9.30



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

(205) JP 2004-529603 A 2004.9.30

INTERNATIONAL SEARCH REPORT

mation on patent farily members

Internar-~~* Apptication No
PCT/ .. 01/20491

Patent document Publication Patent family | Pubtication
date

cited in search report member(s)
W0 0125448 A 12-04-2001 US 6403358 Bl 11-06-2002
AU 7860800 A 10-05-2001
EP 1222287 Al 17-07-2002
WO 0125448 Al 12-04-2001
Us 6107076 A 22-08-2000  NONE

Form PCT/SA10 (patent family annex] (July 1992)
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