JP 2004-511204 A 2004.4.15

(19) BFEHFEF(P) WARRBITFLEAN (1) S HBARES
$33%2004-511204
(P2004-511204A)
43) &%AEB FER165E4R 158 (2004. 4. 15)
(51) Int.CL." Fl F—wa—F (B%)
C12N 15/09 C12N 15/00 ZNAA 2G045
A6 1K 38/00 AB1K 45/00 4B024
A6 1K 45/00 AB 1K 49/00 A 4BOS50
A6 1K 49/00 AB1P 3/06 4BOB3
AG1P 3/06 AB1P  9/00 4BO64
BEWE AWK PREZWR A (2282 H) REECHRS
@) HEEE 15 BE2001-578626 (P2001-578626) | (71) AL 301005050
(86) (22) HERE EHR1354A 208 (2001. 4. 20) L2HA N FIIwD A 4 T—RL
85) BIEFSCIBEE  FRI44E10A 18H (2002, 10. 18) 45wk
(86) EREE SRS PCT/US001/012992 TAVAGREHYV 74 AL=TIHO4 30
(87) HEELMES  W02001/081555 4 07Nk - BR—a—Fk547 31
87 EEAMBE ERISEIIALE (2001.11.1) 60
(B1) BEETHRES  60/109,021 (74) fR7 A 100089266
(32) B H SERL24E4F 208 (2000. 4. 20) #E+ KE B—
33) BARETEE  REWS (72) BEAE 2L, ~2Y—
(31) BEETHRBES  60/200, 226 TAYAEGREAY 72 ASTHO408
(32) 5% H ER125E4H 28H (2000. 4. 28) 7 Ho—_A A A ATRm2— 8
(33) ERETERE HE (US) 26
@B BWEIETESE  60/202, 339
(32) B H ERI2E5H5H (2000.5.5)
(33) BEETERE KRB L)
BREIIHKL
(64) [READEM] & FFF—¥

(57)0 000

oooooogao
oooooogao
oooooogano
oooooooano

goooooooooooooooooobooobooobooooooan
goooooooooooooooooooooooooboooooono
goooooooooooobooobooobooobooobooooooan
ooogd



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

Oo0oooooooooDoooooooooDoooogooooaog
OO0 o0ooDoooogQUoooDooo4gdUgooooDoDoogoggooooao
Oo0ooooooooDooDooooooooooooooooaoo

OoDoDooooooooogdg
OO0 Oo0DoDooogogooooogd
Ooooocoooooooogod

O Oooooao
O O o0goo
O Ooo0ooOoo

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

OooooooooQgogogoo

oogad
oono
uon
oogdad
ooano

OooDoooooogood
Ooooooooood

O

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

O
O
O
O
O
OJ
O
O
O
O
(]
OJ
O

oo ooooooogodg

Oooooooodg
O OooOgooo
O Ooogoo
O Oo0goaog

O
O
O
O
O
O
O
O
O
O
O

O

O

O O0Oo0ooOoao
O Ooo0ooo
O Ooooo
O Ooogooo
O Ooogoo
O OoOgoaog

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

(2)

O

O

O 0Oo0ooo
O Ooo0ooo

O 0Oo0oo0ooao

JP 2004-511204 A 2004.4.15

O
O

O
O
O
O

20
ooooooao
goooooaon

30
goooooaon
ooooooaon

oooooao
ooooooaon

40

ooao
ooooooao

gooooaod

gooooao
gbooboogao

50



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

Oo0ooooooooooooogooooao

OO0oooooo0oooooDoooo0ooDoooooooooogg

Oooooooooooooogoggogogoao
OO0 o0ooooogogogoooooogodgogooao
Ooooooooooooooogogogoao
Ooooooooooooooogooao

OO0 oooooogogodg
OO0 oooooogogdg
OOo0ooooooood
Oo0ooooooodg

O Oooo

OOo0oooDooooooooogooooaog

OoOoooooDoooDooobooooogooogao

Oooooocoooooooogogooooao

Oo0ooooocoooooooo4gogooooao

O
O
O
OJ
O
O

O 0Oooo

O
O
O
O
O
O

O Ooooo
O Ooooo
O Ooogoo
OO o0gogog

O
O
O
O

O Oooo

O Oooo

O
O
O
O
(]

O Oooo

O Oooo

O 0Oood |

O oOood

|

[

O 0Oooo

O O0ooo

O o0Oooo
O o0Oooo
O oOooo

O 0Oooo

O O0ooo

O
O
O

O Oooo
O Oooo
O Ooogo

|

O
O
O
O
O
O
O
O
O

O oOood

O O0ooo

O Oooo

)

O Oooo

O Oooo

O Ooogo

O 0ooo

O O0ooo

O O0ooo

JP 2004-511204 A 2004.4.15

oagagd

gbooobooooboobonb

gboooboobooboobonb

ooooooobOooooogao
oooooooboboooogao

gbooobooooboobonb
gboooboooooboobad

oooooooboOooooogao

gboooboobooboobonb

10

20

30

40

50



e R e [ [ A [

I e [y e e e e e

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

Oo0oooooogogoooo
Oo0oooooogoggoooao
OO0 oooDooogoggoooao
OO0 oooDooogoggogoooao
Oo0ooooooogoooao
Oo0ooooooogooooao
Oo0ooooooogogoooao
OO0 oooooogogoooao
OO0 oooDooogoggoooao
OO0 o0oooDoooggoooao
Oo0ooooooogoooao
Oo0ooooooogooooao
OO0 oooooogoooao
OO0 oooooogogooo
OO0 oooooogogogogoao
OooooooooOgoOooao
OooooooooQgooao
oo ooooooQgooo
OO0 ooooooQgooo
OO0 oooooogogooao
OO0 oooooogogogoao
Oo0oooooooOgoOooao
OooooooooQgooao
oo ooooooQgooo

O Oooo

OO0 oooooogogooo
OO0 o ooooogogooo
OO0 oooooogogoo
OO0 ooooDooogogogo
Oooooooooogogoo
oo oooooogogogoo

O 0Ooo0ooooao
O 0OooQgoooao

O
O
O

O 0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

O
O
O

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

O
O
O
O
O
(]

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 OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O Ooogogog
OO oQgogog
I [y |
I [y |
[ |
O Ooogogoog

O

O
O
O

O
O
(]
O
O
O

O
O
O
O
O

JP 2004-511204 A 2004.

O 0Oo0oo0oo0oao
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O O0ooo
O 0Oooo
O Oooo

O 0OooQoooo
O Ooogooo
OO ogogog
O 0O o0ooo
I [ [ Iy |
I [ |
[ |
O Ooogogog
OO ogogog

O Oooo
O O
O O
O O
O O
O O

O
OJ

.15

O

10

20

30

40

50



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

Oo0oooooooooooogogg

O Ooo0oooo
O O0Oo0oooao
O 0Ooo0oo0ooao

O Ooooo

|
]

OO0 ooooo o0 ooDooo4gogooDoooogogogoao
OO0 ooooUogUooooDooo4ggoooooogoogdg
Oooooooooooooooooooooogodg

O

OOooooooooooDoooooooDoooogogooao

OOooooooogogg
OO0 ooooogogg
OOooooooogooOgodg

O

O

O O
O
O

O

0

O O

O O

gooagao

googao
gooaao

gooagao
goodaao

oo
gboobooogobooboooboogobooboooobaoan

O O

O O

%)

gooagao

googao
gooaao

googao
goodaao

gooaao

googao
gooaao

gooagao
goodado

JP 2004-511204 A 2004.

O d

O Od

gooooboooboad

gooooboooboad
goooobooooad

gooooboooboad

O

ooooooooboOoooooooooooobao

Oo0ooooooooooooogogoooo
O
O

oono

g
O
g
a
O
g
u

O 0Oooo O O
O Oooo O O
O Oooo O O
O O0Oo0oooao
O O0Oo0gooao

oad

O

O
OJ
O
O
O
O
O
OJ
O

O

O

O

O 0Ooo0oooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao

Oo0oo0ogogo

O

O

O

O

O

O

O

O 0Ooo0oooao

O

O
O

O

O
O

O
O

O
O

0O O

0O O

O O

[ I Ry |

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

O

O

O O

O

O
O
O

O

ugboobobooouobooboboobooboobooboobobooboobaado
gooooooobooobooooooooobooboooooooooboooboooOogoao
oooobooboboobooooboobooooboooboaodon

.15

10

20

30

40

50



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

Oo0oooooooooooDooogoooooooogdg
Oo0ooooooooooDoooggooooooogdg
OO0 oooooggooDooodogoooooogdg
OooooooooooooooooooooOodg
Oo0oooooooo0ooDoooooooooooOodg

Oo0oooooooooDooooooooDoDooogogooao

O Ooogoo
O O0OoOgoogo
O 0Ooo0ooOoo

OO0 oooooogogoo
OO0 ooooDooogogogo
Oooooooooogogoo

O 0OooQgoooao
O 0OO0ooooao
O 0Ooo0oo0oooao

Ooo0oooooooo0ooDoDoooo0 oo ooooogogooao

O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao

O 0Oooo

O
O
O
OJ
O

OOoo0ooood
OO0Ooo0ooood
O0Ooo0oooogod
OO0OoO0ooood
OoOoo0oo0oood
O Ooooo
O Ooooo
O Ooooo
O OooOooo

O
O
O
O
O

O Oooo

O Oooo

O Oooo

O O0ood

O O0ood

O O0ooo

O O0ooo

O Oooo

O Oooo

(6)

oono

O

JP 2004-511204 A 2004.4.15

oodd

gooad

goooboand

ooooobaoand

oooooboaoaao

goooboand

goodgano
ooooooboooao
goooboooogobad

O Oooo
O Oooo
O Oooo

O 0ooo

gboboooooan

gbooooooand

gbooobooobad

gboboooooan

ooooooao

gbooooooand

gbooobooobad

gboboooooan

oooooooao
oooooooao

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 [ |

) JP 2004-511204 A 2004.4.15

oooooobooboooooouoooobobooooga

10

20

30

40

e e e e e s e e e e A e s ) e Y [ Y o
I e e s [ [y Ay o
I e s [y Ay o

goooobooboboobooboboobooobooboobobnn
gobooouoboobobooboooboobooboboboobooboodad
ood

goooaoan 50



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

Oo0oooooooooDoooooooooDoooogooooaog
OO0 o0ooDoooogQUoooDooo4gdUgooooDoDoogoggooooao
Oo0ooooooooDooDooooooooooooooooaoo

OOo0oooooooooDoooogogogooooao
OO0 oDooooogoooDoDoogoggooooao
Oo0oooooooooooooooooooao

Ooooooooooooodg
Oo0ooooooOoooooao
Oo0oooooogoogogoooao
OO0 ooooogogooooao
OO0 Oooooogogogoooao
OOo0ooooocoooOooooao
Ooooooooooooao
Oo0ooooooooooao
Oooooooogoooooao
OO0 ooooogogogoooao
OO0 oo ooogogogoooao
OOo0ooooooooOooooao
Oo0ooooooOoooooao
Oo0ooooooooooao
Oo0oooooogogogooooao
OO0 ooooogogogoooao
OOo0ooooooooOooOoobooao
OOo0oooooooooooao
OoooooooOoooooao
Oo0ooooooOoooooao
Oo0oooooogogogoooao
OO0 ooooogogogoooaog
OOo0ooooooooOooooao
OOooooocooogogoooao
OoooooooOoogoooao
Oo0ooooooooooao
Oo0ooooogogooooao
OO0 ooooogogogoooao
OOo0ooooooooOooooao
OOooooocooooooao
Oo0ooooooOoooooao
Oo0ooooooooooao
OO0 ooooogogogoooao
OO0 ooooogogogooooao

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

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

Oooooooooooooogogoao
Oooooooo0oooooogoggoao
Oooooooooooooogoggoao
OoooDoogog4ooooooggogao
OO0 OoDoDoogog4oooDoooggogao
Oooooooooooooogoogoao
Oooooooooooooogogogoo
Oooooooo0oooooogoggoao
OO0 oo oo< ODoooooogoogaogoao
OoDooDoogog4ogooooooggogao
OO0 o0Dooogog4ogooDoooggogao
Ooooocooooooooogoao
Oooooooooooooogogoao
Oooooooooooooogoggoao
Oooooooo0ooooooggoao
OoDoooogog4ogoooooggogao
Oooooooooooooogoao
Ooooocooooooooogoao
Oooooooooooooogoggoao
Oooooooo0oooooogoggoao
Ooooooo4o0ooooooggoao
OO0 oooogog4ogoooooggogao

I [ |

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

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

(8) JP 2004-511204 A 2004.4.15

oooooooooo Obooooooooao
gbooobooboobogobooboooboonb
uboooooooboobooooobodd
oooooobooobooooooao

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

OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOoooooogd

ooooao

Ooooooooooooooogoao
Oooooooooooooogoao
Oooooooo0oooooogogQgoo
Oooooooo0oooooogoggoao
OOo0ooooooooooooogd
OO0 oooooogogogooooogd

OooooooQgodg
OooooooQgdg
Oooooogoogdg
Oooooogogdg
Oooooogogdg

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

OJ

oogd

O
O
O

10

20

30

40

50



9 JP 2004-511204 A 2004.4.15

oo oboooo booooo ODOOC ODODODOOOO0 ODOOCOO0OO0 OCOO0OO0OO0 OO0
ooo oo ob oooooODbDOoOO0O ODODOOOO0OU0O0 ODODODO0OoU0UO0 ODobo booo

O OooocooooooooooooooooooboobooooooooobobDoboDoboo

O

gooobooobobog obooboobooboobooboobobooboboboo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobobooboodg oboboobobooboob ocobooboob booobooanob
oooooao

oboogoooogogoan
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
obooooboboobooobooobooobaodan

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
obooobooboboogobooboobooobooboboboao

ugboodagbad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooogobao oo oooobo 0ob b0 oobOobDb oooboobo booo
uooog oobooo ocoboboobobooboooboooooboobooobooobooboboodnb
oooooooooboooboooooooao

googobao

bbogoggodoogoogoddd
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
goooboooboobooobooboboob bobobooboboboboobobn
ubbobooboboboobooboooobooboodan

oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



(10)

JP 2004-511204 A 2004.4.15

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
uobooobooboooooboboboo oboobooobooobooooobooboobod
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooob 00 oooooooooo ooooooo0og” 0 oogoggooao
gb 00 0o0ogoogfgn oDgooggodono oogboooogoboobo obo o
uooodo obo ooboobooboooofo oooboooao

oooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooooooo OO ooobooOooOOOO0OO0OO0 OO0 OboDbOoOoob0 ODbODOOoOo
oooooboobooooboooboogoboo

gooaogoboad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
oo ooooo4ouooo0ob 00 000040 boooo0 boboooooooobooao
oooooboooboooooboooobooboooobooboobo oooobaoao
I o o 2 N BV B )
gobodeg0oobgobogobgobobgobooboboob0 oboobobobooboo
gboooboobooboobe0b00DbO0O0bOO0Ob0DO0O0Oe00bOOobOoobOooboOobO
I A
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboobooboooboodob bobe 0bU0oobobO0oboobobooboboad
ooooooooobooooooooooooboooooooooobobo OooobOoao
gbooobooobooboooboobobooboooob booogoao

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooboobotdeobooboobobooboboooboobocboooboobobdad
ooooobobobeO0ODOCOO0OO0OO0OO0oOoOoOODODOOOO0OO0OOOOOODODDODODOOOOOn
goooboobooboooboobobooboboboobob0egobbobOoobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
oo oogogoooobobobob0e0oobobobbOOOO0OO0OO0oOoobobobDbDoOnOd
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooobobobDe 0OO0O0O0O0OOoOoOoOoODbODOOOO0OO0OOoOoOoDODOoDDbODDODOOOOOOan
gooobooobobooboobobooboboooboobobbuoboboe b
gbooobooboooboooboobobooboooobooboobooobooboobad
cooooooooboooooooooooooboooooooooooboooo oo oo
oooooboob boboob0 oboobooobooboobao

ugboodagbad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ooooobooobooooobooooboobooooobooboobooboooboo o

10

20

30

40



(11

o0 ooooobo oooooooboo o
gooooboooboobooobooboobao
oooooooooboboooooooooao
gooooboo0 0Dobo0o oo boooboao
gooooo ooobooo oo og o

oooo O oooooooaon
gooooan gboboooooan
u
O

OOoo0ooooaog

gobodaoand ugbooooado
gooooao g oooo 0O

O Ooodg
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oo0ooao
O 0Ooo0ooao

O
O
O

Ooo0oooogQgoao

Oo0oooooogogobooooooooooao
Oo0oooooogogioboooooogooooao
OOo0oooooogogioboooooogooooao

Oo0oooooogog|iooao
OO0 oooooogogi|ogoao
Ooooooooog|inooao

OoOooooooogooQo|o
OoOooooooogoQg|g

Oo0oooooogogoooooim
OO0 oooDooogooooolio
OO0 oDooooogo4goooooolio
Ooo0ooooooooooooi.m
Ooo0oooooo ooooooi.m
Oo0oooooogooooooim
OO0 oooooogogoooooim

ooooooano
ood
ood
oodd
ood
ooooooooao

OO0 oDooDooo4ooooooogooooio
OO0 Do oDoogg4QoooDooodgoooaoio
Oooooooooooooogogoooo)i.@
Oo0oooooo o0 ooooogooooi@
Oo0ooooooo0ooooogooooio
Oo0oooDoooooooooogooooio
OO0 oDoDooDooogog4o0ooooogogooooio
Ooooooooooooooogogoooaoli@o
Oooooooooooooogoooo)i@

oo ooooogooQgg
OO0 oooooggg
OO0 ooooogoogdg

O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgoo
O Ooo0ooo
O Ooo0ooo
O Ooooo

O Oooo

u o gboboobooobad

googg

gbooooaoaao
ooooooao
g obooobao
ugoad gboogbodaoan
goao oooooooao
gboboobooooobooan

O Oooo|io
OO o oo
O 0o oo|o;

Oo0o0oooogoogi|g
O Oooo|i;o

oo

OOo0oooooogligg
OO0 oooooogijgg
Oo0ooooooo|ooooooaoo
OooooooogoQg|o
OooooooogoQg|g
OoO0oo0oooogglg

u
O
g
u
O
g

O O0Oo0oooao
O 0Ooo0oooo
O 0Ooo0oooao

ogooad

googoooogoad

OooIOooooo0ooDoooooBbpoooooOoooooao.o
Oo0oiODooooo0 oo ooooogHbpoDoDooOooOoooooaoo

OooiIOoooooooooogogioo

I A A |
OooooQoood

g
O
g
u
O
g

Oooooooo o0 ooooogooooi@

oo ooooooogdg
OO0 ooooooogdg

OO0 oo ooooogdg

JP 2004-511204 A 2004.4.15

ooooooobobooood
gbooboooooboooag
oo ocoooooooooao
gooob booboog oo
U ooooboob oooad
ooooooooao oooao
gbooooood gooao
ub ooooag o oo o
ugooo ooooao oogd

OOoooooogd

O oOooo

Ooooooog
OoOoooooog
O 0O0ogooooog
OoooOoooooo
Oooooooo
Ooooooog
Oooooooog
O oo oooog
O Oo0oooooog
Oooooooo
Oooooooo

gbooooobaoaoan

Oo0oooooooooodg
Oo0oooooooooog
Oo0oooo4Qgooooodg

OO0 o0Dooogog4ogoooooggooao

g
oo
oono
uoan
oogad
goooobooogan

Oooooooooodg
oo ooooooogodg
oo ooooooogog
OooooogoQgoao
Oo0o0ooogQgogoao
OOo0oOooogQgogaog
Oooo0oooogoOoao
Ooo0oooooQgoao

ooooooooOoooooooooobooboooooan
oooo0o0 oooooooboboboooooooooobao

gboooboobooboooad
ooooo0 oo ooogoao
oboooboobobogd
gbooboobooboaodd
oooooooOooogogao
gboboobooboooooand

O Ooo0oooo
O Ooo0oooo

goooooobooocooooooooobooobooooooooboooobooooao
oooooooooboooOoOoOoooooboboobooooooooboboooo

ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooooooboooooooooobboooooooooobobooobod
oboooboooboooboooboooboooboooboooooboooboooboaodnb

10

20

30

40

50



(12)

JP 2004-511204 A 2004.4.15

ooooooooobooooooooooooboooooooooobobo OooobOoao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
uoboobooboobooobobooboooboooooobooooado

oooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
cooooooooboooogoooooooboobooooooooob0 o0 ocoooooao
oo 0obo 0ob booboooboooogoaob

oooooao

Uo0oogogooooogoogoogogoan
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooboo ooobobbOoooooooooboooooooooobobDboood
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
uobooobooobooobooobd oboboobooobooobooboobobooboboao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
oooob boooboboobo oboobob bbooobooooobooboboo
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooo ocoooooooobo OoooboboOooo0 ObOoOoOooOooooooooobooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooooboao

ugboodagbad

oogogogogooooan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooooooooooooooboob0 ObOoobooboooooo0o oo oo
ogoo oobob booobooboo4oboobobooboboboboobobooboobao
gboobooboobooobobogobgogobogogboobooboooboobooobooobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboogobd0 oobobooboooboobooboobobooboboDoo
ubooboobooboobooboooboaoboad

oooooao

U’ 0gobogodgoogoogogoan
ooooooooooooooooooooDbO0o0Or ocoooooooboDbOOoOOoOoooOoOoao
gcooooboooobogobdo obooboboo4ob OO ODbo4o oobobo oo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboobooboooooboobobooboobobouoboobobouoboblfdia
ocooo0ooooO0O0OO0DUdebODOO0OODOODOOODODODODOODODODODODODDOODDODOGB
uooooboobody oobooboboobobobobooboobooobobooboobobao

10

20

30

40

50



(13) JP 2004-511204 A 2004.4.15

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
O

gooogobao

oboogboogoogbogognoad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
uboooboobooooobooboobooboooboboobooboobog oboob OO
oooo oo oobooo ODbOOOOD ODODOOOUOOOOOODODDOOODOOOooOooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobdooby booboobooboobobobouobooboobad
oooooooobo ooobobbooooooooooboooooooooobobDbOood
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooboooooooooooobooo0 ODbOoooOooooooooobooao
gooobooobooboooboobobooboboobooboobobobooboobobn
uboboboobdoobooboobooboooad

oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
ocoooooooooooooooooob ooooobooOoOO0OO0ooOo0 oo boobooo o
goog0g obooobobooobooboogoboooboobooobooboboobobDbDao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooob 00 ooooo0ob0 o000 ocooooooooboooboooooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooobooboOooOO0o0 ODoooooooobooOoDoOOOOoOoOooboobbDbOooo
gooooboooboooboogobgobobo0 oboboogoboooboooboogoboooboobod
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
ooooboobonb

ugboodagbad

odggooooooooogoggag
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
goooboobobiboebO0oobOobboobOobobooboobobboboobobn
ubooobooboooouoboooobooboobooob 0o oboobooboooaao
oooo ooo0o4o40 oDoo4o40oL0 oooooooobOOoOObOOUOoooooooDboao
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



(14) JP 2004-511204 A 2004.4.15

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobobobooe0obobobooboobobbooboobobn
oooooooooboooooooooooooooooooooboDbo oo oooooao
ooog oobob booobob bboobOob bboobobooOobooboboobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugbooobouoboobooobooboobobooboobooobooobooboadnn
oooooao

oboogoogoogoogooogogdnd

ooogogoooooooogoggoggooan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooooooooooooobooboooooooooooboboobooooao
oooooboobob bbobobo oboobD ODOoDbOOO0 ODOO0obOo oobobooboao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
uboooboobpp000oboobobboobdg0obOoobobbobooby 00
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooboboooooooooooboobooooooooao

gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
cooooooooboooooooooooobob oobb 00O o000 ooogogOooao
g ooo oo oo op OUbOobo,O0bO0OO0bOO0ob0O0OobOo0ooyO0b0b0obooDbDao
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooboooooooooooboooboooooooo0ob0 oo ocooooooao
oo oooboobo Oob boobobooboooboobooboobobooboboo
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooboobooooooooao

gooogobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
unoooobooboooo oobooboobdo ob bbooobOo obooob ocobaodo
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



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

e [ [ [ e e e e e e e e [ O |
e [ [ e e s e e e e e e [ s s O |
e e e B s e e A s [ |

Oo0ooooo4oooooooggogoao
OO0 ooDooo4o0ooooooggogaog

OooooooooOooOooao
Ooooooooogogooo
Oo0ooooooogoogoao

Oooooooodg

OooDoooogoggogooooogogoao
Oo0DoDooogggogomoDooogogogao
Ooooocooogogomooooogoogoao

Ooo0ooooogogogo|io
Ooooooogogo|io
Ooo0oooogogo|io
Oooooggo|io
Oo0o0oooogogog|ig
Oooo0ooogoogo|io
Ooo0ooooogogogo|io
OooooogQgog
oo ooooogQgg
Oooooooggdg
OO0 ooooogogdg
OooooooogooQgodg
OooooooogooQgg
Ooo0ooooogoQgdg

gbooboobooan

OoOoo0oooogod
OO0oo0oooogod
OooOoo0ooood
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo

g o googao

OooooooooQgoooao
OoooooogooQgooao
OoooooogogQgooao
Oooooooggogoao
OO0 oDoDoooggogoao

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

OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao

Ooooooooogoogooao

OooooooooQgogooo
OOo0o0ooooao

OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao

oo
ggaod
oood
oo

O

ooogoao

goooao
goooao
goooano
g oao

O 0Oooo

O Oooo

O Oooo
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0ooo
O Ooooo

O
O
O
O

[
|
O Odood

O
O
O

Oooooooooooao
Oooooooogoooo

OooooooQgdg

SO o0o0oo0odg

SO0 o0ooogodg

00O

ugboooodad d
oooooooao
gooooboooan
oooao

(15)

Oooooogogg
Ooooooggdg

OooOoo0oooodgadg

OooooooQgdg

gooad

Oo0oooogoQgdg
oo ooooogoQgg
OooooooogoQgg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQodg
oo ooooogoQgg
oo ooooogoQgog
Oooooooogogg
OOo0Dooooogogdg
OooooooooQgodg
OooooooogoQgodg
oo ooooogoQgg
oo ooooogoQgg
OooooooogoQgg

JP 2004-511204 A 2004.

O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Ooogoao

gboooboooboao
gbooobooboobobooboobooobooboagadnb
ooooooboooobooooooooooao

Oooooogogdg
Oooooogogdg

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

OooOoo0ooooOod

Oooo0oooQgodg

OoooooooQgdg
OooooooQgdg
Oooooogogdg

Oooooogogdg

oo

O

OoOoo0ooododg
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

oo

O

O

good

googao
goodaao

O

I [ [ |

oo

Oo0oo0ooogOodg
OooooogQgdg

O

OooooogooQgdg

O

Oooooogogdg

Ooooooggg

O

Oooooogdg

uboooooooboobooooobodd

O
O

O0Ooo0oooao

oooogao
ooogao
ooooooo oo

O Oobooo ODOaO

Oo0ooO0oood

O
O

Oo0o0oood

O
O

O0Oo0ooo0oao
O0Oo0oooo

O

oogdad
ooaod

ugboooooboob bo ooobooaob

O

O 0Ooo0ooo
O OoooOoo
O Ooogooo
O Ooogoo
O Oogoo

oad

gooooao
gooogbao
gooad

goooao
oooad

O

O
O

O OO

O0Ooo0oooo

O Oooo
O Oooo
O oOooo
O oOooo

O0Ooo0oooao

Oo0ooO0oood

O 0Oo0oooao
O 0Oo0ooo0oo

O
O
0
O

O0Oo0oooo

O

O0Ooo0oooo

O O

O

LA R R

0

oo
g d

O

O

ooooobaoao

10

20

30

40

50



oad
googao

e ey R e e [ [ B [

O Oooo;oooao
OO o oo

ugoboodg oo od
oooogano
gooooand
oooooao
goo oo
gooaao

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

Ooo0oooooooo0ooDoDoooo0 oo ooooigogooao
[ I R |

Oooooooooooooogogoao
Oooooooooooooogogoao
OO0 oDoooogog4gogooDooogogogoao

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

O
g
O
g
g

u
O
a
O
g
a

g
u
O
a
O
g
0

(

16)

JP 2004-511204 A 2004.4.15

oooooooobbooooooooobobobooooooooobobDbOOobd
ooooooooooboooooooooooooboobooobooooooao

goboooboooboobooboobooboboobooboboboobooboobooboag
goooooooobooooooooooooboooooooobooobooooao
gboooboobooan

g obobooboboob bDoboo oboooo ooaob
ugboobooouobooboooboouobooboood

O OooOooo
O O oOooo
O O oOgoo
O Ooo0ooo
O OooOooo
O OooOooo
O OoOooo
O OoOgooo
O O0oo0ooo

O
O
O
O

O
O
O
O

oooooooofofo 0o0o0aG0

ooooooooooooooan

oooooooboOooooogano
00 ODoOooooo oooogoo

gboooboobooboobod
b oobooboooboghb
ooooooobOooooogao
gboooboobooboobodd
oo

ooooooob0 ooooboooOoooooooob0 oooooooao
ooo oooboobooob bobooboobo oboooboooboo oo
ub oooboobdg oboboobooboob ocoboobooobo booao
oooooooooboo oooboooo0o4o4oo0 ocoooooooobo oo
0 oooobooboob boooboobooobo oobooobooboo g

ooooooooooooooooooobooooooooooobooooooOoao

gooobooobobogoboobob b0 obobooboboboboobobobodd
obooobooboobooboobooboobo ob boobooOoboobobooboodd
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooooboobognDb gbooboobooboobooboooboobobooghb
ugboooboobobooboboboobooboboob 0o oboobooboobooaob
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
ooooobooobooboobobooboob oobooobooboob 0o ooba

ooooooobooooooooooobobooooooooobobobooono

googao

gooobooboobodo oo ocoboboobooobooboooboooboobooboooadnn
ooooooooooobooodo4o0 oo ocoooooooooboboOobooooooao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugoodg b bobooboobooboobobooboobooobooboobooadnb
ooooooooooooooooooboDb o0 oooooboobOooooogoooao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooobooooooooooooooooooooooDno ooooobooao

goooboooboobod 0o ooboboooboobobooobooboboonb
uoooobdo ooooboobooboobooboooboob 0o obooooobao

oooooooooooano

gooobooobobod0o 0D oobooboooboobobooobooboboonb
ugbooobooboboobobo oo boobooboobooobooboobooan
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooob 0o obooboooboobooboobooboobobooboobooobooodnb

10

20

30

40

50



e R e [ [ A [

e e e e R s [y [ |
e e e e e R s [ s [ |
e ) e e e s e e e A R s s [ |

OoooOoooD4ooooooooooooooooooogogodg
OoooOoooOoooooooooooooooooOooonod

O Ooooo
O Ooooo
O OooOooo
O O o0goo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
O O o0goo
O Ooo0ooo

OoOo0oooooooooogogood
Oo0oooooooooo0ooboOooOooOod

O O o

O

OooooooooQgogogoo
Ooo0oooooogoQgogooQg

[ |

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
O 0Ooo0ooo

O

O

OoooooooooooQgodg

OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0OooOoooao
OOoo0ooooao
OOoo0ooooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao

OooooooooooooQgdg

OoooooogQgogoaoQg
Oo0oooooggogog
OO0 oDoooggogg
OoooooooOoogoo
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao

Ooooooooooooogdg

OoDoDoooogoooooogdg

Ooooooooooogogood

OoooooooooooOgodg

ogd 0O
oooag
oooao
ogooag
gooad

o o0

oogao
oogoao
od 0O

oo

O O0Oo0oooao

OoooooooooooQgdg
Oooooooooooao
Ooooooogogogoooao
OoDoooogogogoooao

O O oOgogo
O Ooo0ooo
O Ooooo
O Ooooo

OO0 oooooggogaog
OooooooogQoogoao
OooooooogQoogooQg
OoooooogQgogoaog

Ooooooggg

O O0O0o0ooOoooao
O 0Ooo0ooo
O Ooo0ooo
O Ooooo
OJ
O

O O0Oo0Oooooao
O0Ooo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao

Ooooooooooogogood
OooocooooooooOoonOoadd

Oooooooooooogdg

a7

goao
ugoad
ooao
ogoo
ugoad

oad

Ooooooggdg
OooOoo0ooooQgdg

O 0Oooo
OO0Ooo0oo0oooao
OO0O0o0ooooao
OO0O0o0ooooao
OO0o0ooooao
O O0OoOooooao
OO0Oooo0oooao
OO0o0ooooao
OO0Oo0ooooao

O Ooogo
OO0o0ogoooao

OOoo0oooo
O0Oo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooao
Oo0Ooo0oooao
OOoo0oooo

Oooooooooooogdg
Oooooooooooogdg
OoDoDoooooooooogdg
Oo0ooooooooooooQgod

O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O Oogoaog
O O0Oo0ooOoao
O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooao
OO oOgoaog
O O0Oo0ooOoao
O 0Ooo0ooo
O Ooooo
O OooOooo
O OooOooao

OooooooogOoogooQg
OoooooogQgogooQg
OoooooogQgogoQg
OoooooogQgogg

Ooooooooooooogdg

O O
O O
O O

OooooooogoQgog
OoooooooogoQgg
Oooooooogogg

O
O

JP 2004-511204 A 2004.

Oo0ooooooggogaog
OoooooogoOoogoao
OooooooogogOoogoaoQg

O o0Ooooo
O Ooooo
O 0Ooooo

O O0Oo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0o0ooao
O0Ooo0oooao
OoOoo0oooao
OoOoo0oooo

OO0 ooDooo4gogoooao
OOo0oooooooooooao
OOoooooooOoooooaoo
Ooooooooooooao
OooooooQogooooao
Oo0oooooQgooooao
OO0 ooDooo4Qgogoooao
OOo0oo0ooooOoooooao
OOoooooooooooaoo
Oo0oooooQoooooao
OooooooQoooooao
OOoooooogooooao
OO0 ooDooo4gQgogoooao

O O0ooo
O 0Oooo
O Ooo

o

OOooo0ogao

Oo0oooooggogag
Oooo0oooogogOoogoo
Oo0oooooogOoogooQg
Oo0ooooogQgoogooQg

OOoo0oo0ogao
OoOoo0Oo0ooao
OoOoo0oo0ooaoo
OOoo0oooo
OOoo0oooo
O0Ooo0oooo

O0Oo0oooao
O0Ooo0oo0ooao
O0Ooo0o0ooao
O0Oo0Oooao
OoOoo0oooao
OoOoo0oooo

OoooooogQgogog

OOoooooooodg

.15

Oo0DooooogQgogaog

O0Ooo0Oo0ooao

O0Oo0oo0ooao

10

20

30

40

50



e R e [ [ A [

O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao

(18) JP 2004-511204 A 2004.4.15

oooooooooboooooooooooooooooooooooobooOoDb bODOOo
oooobooobooboobobogo o0 obobooboooboooboobobooan
ooooooooooooooooooobooboooooooo0ob0 oo oooooooao
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooboooooogano

googao
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooooooboooooooobob 00 ooooooooboooooooooao
gooobooobooboobobooboobob OO ooboooboboboboonob
ugboouobooboboobobobooboobooooobooboboooboobooadnb
oooooooooobo oo oooooboooooooooobooobooooooao
oooobooboobooboooboboobooboboob 0o oboboobooboobooao
ooooooooooooooooooobooooooooooobobooboooOoOoan
gooob OO0 obooobobooboobobooboboboobooboboonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
a

goodgano

oooooooooooo OO ooobOOoOOOO0oOoooobobobOoOOobooooooao
oooobooooboobob b0 oobobooboobOoboooboobobooan
ooooooooooooooooooobooooooooooobobooboooOoOoan
g ob boooboboobobogobooboboouoboobooboobobobonb
gboooboobooboobobo oo boobooboooboooboobobobooan
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooobooboobobooobooboboogobooboboooboboDbodnb

ubouobooboboobooooboobooooboobooboouoboobobao

oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
oooooooooooboooooooooboobooooooooooboobbooOooao
ooooooooooooooooooobooooooooooobobooboooOoOoan
oooooooooooOogogoooooooobooogoooao

ooooao

oooooooooooo OO ooobOooOOOooooobooDbOOoOOobooooooao
oooooo0 00 ooboogogooooobooobooUogooooooboboobooooooao
ooooooooooooooooooboboboo0oo0o00 oo booooooooao
ooooooooooooooooooobobooboooooooobobo oo oooao
oooooooooooboooooooooboobooooooooooboobbooOooao
ooooooooooooooooooobooooooooooobobooboooOoOoan

gooobooobobooboboogoboobobooobooboobogoboboDbao

uoboooboooboboboobooboobooobooboobooobooboobdad
ooooooooobooooooooooboboboooooooooobODbOOo0ond
gooboooboooboboboobooboboogobooboboobooboobonn
ubobooboouobobobobooboobobooboobooboboobooboodad

10

20

30

40

50



(19) JP 2004-511204 A 2004.4.15
oagdad g ooano
oo o0
ooooao
ooooao
oo o

O O

O

O O

O

O O
OoOoo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oo0ooo
OOoo0oo0ogao
O0Ooo0oo0ooao
OoOoo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oo0ooao
OOoo0oo0ogao

gboboooboooboogan
gbooboooboobdaobdd
ooooooobooooan

Oo0ooooooodg
OO0 oooooogooQgodg
Oo0oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooooooooood
Oo0oooooogooQodg
oo ooooogoQgg
O Ooo0oooo

O Ooogoo

OO oOgogo

O 0Ooo0ooo

O Ooo0ooo

Ooo0oooogQgogao
Oo0oooogogQgogao
Oooooggogao
Oooooooogoao
Ooo0oooogoogoao
Ooo0oooogogQgoao
Oo0oooogogQgogao
Oo0ooogQgogao
Oo0ooooggogao
OooOoo0ooogoao

gooad
oooao
oo

g

O

O O0ooo
O
O

ao

OoooooooOoooooaoo
Ooooooooooooao
OooooooQgooooao
OO0 ooooo4Qgooooao
OO0 ooDooo4Qgogoooao
OOoooooooooooao
OO0 oooDooogogogoao

OoooooooQgoQgoQg
OooooooQgogoaoQg
OooooogogaoQg

Oooo0oooogoo
OooDoooooogood

OOo0ooooooOoooooaoo
OoooooooOoooooao
Oooooooogooooao
Oooooooogogogo

OoDooooogogogo

Oooooooooogooo

OOo0oo0ooooOoooooaoo
OoooooooOoooooao
OoooooooQoooooao
Oo0oooooQgooooao
OO0 ooDooo4gogooooao

OoOoo0oo0ooood
Oooooooogod

Oooooooogd
OooooooQgogoooao

OO0 oooooQgooooao
OO0 ooDooo4Qgooooao
OOo0oo0ooooOoooooao
OOoooooooOoooooao
OooooooQoogoooao
OooooooQoogogoooao
OooooooQgogooooao

O Ooooo
O Ooooo
O Ooooo
O Ooooo
O 0Ooo
O 0Oooo
Ry |
O 0Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
OO oo
O 0ooo
O 0ooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo

O
O
O

O
O
O O
O O
O O

OooooooooOgoogoo
Oooooooodg
I:II:II:II:II:II:II:II:ID
O
OooooooooOooOoooao
Oooooood
Oooooooodg
Ooooooodg
Ooooooog
OO0 ooooodg
Ooooooood
Oooooood
Ooooooodg
Ooooooodg
Ooooooodg
OO0 ooooodg

O
O
O OO
[ Ry |

oo

e e e e e e e ) e e ) e e B s [
e e e e e e e ) e e e e B s [
ey R R e e [ [ A B [

Oo0oooooooooooogogoooao
Oo0oooooooooooogoQgg
Oo0oooooooooooogogg

e ey R o e Iy
e e e e e e R R e [ Iy
OO0 oooDooogogoooooggg

e e e e e e sy R e [ Y I

OO0 oDooDoogog4oooDooodgogooao
Oooooooooooooogoogoooao
Oo0oooocoooooooogogoooo
Oo0oooooooooooogogoooao
Oo0oooooooooooogogoooao
OO0 oooDooooooooogogooao
OO0 0DooooggoooDooodgogooao

O0Ooo0oo0oooao
OOoo0ooooao

OOoo0ooooao
OO0 oooDooogoooDooodgogooao

Ooo0oooooooooooooogoogoooo
Ooooooooooooooogogogoooao
Oo0oooooooooooogogoooao
Oo0oooooogogoooooogogoooao
Oo0oooDoogogoooooogoooao
OO0 oooDoooo4oooDooogogooao

O 0Ooo0oo0ooao
O 0Ooo0oo0ooao

Oo0oooooogogooooooogd
O 0Ooo0oooo

Oo0oooooogogodg
Oo0oooooogogodg
OO0 oooooogogg
OOo0ooooooood
OOo0ooooooogoOodg
OO0 oooooogoQgodg
OO0 oooooogogog
OO0 oooooogogodg
OO0 ooooooggg



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

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

e e e e s e ) e e e

Ooooooooooooogogood
OooboOoooooboooboooOoadd

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao

O Oooo

Oooooooooooooooooooooooogoo
OoOooocoooooooooooooooooooOooOooad

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

O
O
O
O
OJ
O

O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo

O O0ooo

Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
Ooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOooooood
Oooooooogd
Ooooooogd
OOoooooogd
OOoooooogd
OoOoo0oooood
OoOoooooogod

O
O
O
O
O
O
O

O
O
O
O
OJ
O
O

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O Oooo

O Oooo

O oOood

|

O 0Oood

O
O
O
O
O
O

O
O
O
O
O
OJ
O
O
O

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O
OJ
O
O
O

|

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

|

|

|

(20)

JP 2004-511204 A 2004.4.15

ooooooooooooooooooao
oooooooDoooogao

O
O
O
O
O
O
O

O oOooo

O 0Ooo

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

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

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

goboobooboobooboobobooo
gboooboboobooboob ocobooao
ooooooooobobooobooooooao

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

10

20

30

40

50



e R e [ [ A [

Oo0oooooooooooogQgg
Oo0oooooooooooogogg
Oo0oooDooo4ogooooooggg
OO0 oDooDooo4goooooggg

OOooooooo0oooooo oo oDoDooooo0ooDoDoooogogoao
OOooooooo0oooooooo0 oo oDooooooooDoDoooogogogoao
OOo0ooooo4dodooooooooooDoDoooUoooooDoDooogogoao
OO0 oooodUoooooUo-dUoooooDoDooUUUooDooogogoao
Ooooooooooooooo o oo oDoooooo0ooooogogooao

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

Oooooooooogoogoog

O 0Ooo0ooOoo

Ooo0oooogoQgoo
OoooooogogQgoo
Ooo0oooogQgoo
Ooooooggoao
Oo0oooogoQgogao
OooooooQgoao
Ooo0oooogooQgoo
Ooo0oooogogQgoao
OooooogoQgoo
Oooooggoao
Oo0o0oogoQgogao
OooooooQgoao
Ooo0oooogoQgoo
OoooooogogQgoo
Ooo0oooogQgoo
Ooooooggogao
OooOoo0oooogoao
Ooo0ooooogooQgoao
Ooo0oooogoQgoo

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

O
O
O
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

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

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg
Oo0oooooooQodg
OO0 ooooooogodg
Oo0oooooogogodg
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooooodg
Ooooooooogodg
OO0 oooooogoogodg
OO0 oooooogogodg
OO0 oooooogogdg
Ooooooooood
Ooooooooodg
Oo0oooooogooQgodg
Oo0oooooogoogog
Oo0oooooogogdg
OO0 oooooogogdg
Ooo0ooooooood
Oooooooooodg
oo oooooogooQgodg

O 0Oooo

O Oooo

O Oooo

O oOood

O O0ooo

O O0ooo

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

O Oooo

O Oooo

O Ooogo

O oOood

O O0ooo

O Oooo

21)

O O
O O

O Oooo
O Oooo

O d

O Ooogo

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

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

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

JP 2004-511204 A 2004.

O0Ooo0oo0oo0ooao

Oooooooogod
OoooooogQg?o

Oooooogd
Oooooogd
OOooooogd
OoOoooooodg
Oooooooogodg
Oooooooogd
Ooooooogd
OOooooogd
OOooooogd

O O

O Ooo0oooo

Oo0oooooogoogodg

O 0O o0ooo

O Ooogo

Oo0ooooooood
Ooooooooodg
Oo0oooooogooQgodg
OO0 oooooogoogog
OO0 oooooogogdg
OO0 ooooooggdg

[
(S)]

10

20

30

40

50



Oooooooo0ooooooo0o oo oDooooooDoDooooooooao
Ooooooo0ooooooo0 oo oooooDooDoDoooo0ooooao

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

O

OO0 o ooooogogooo
OO0 oooooogogoo
OO0 ooooDooogogogo
Oooooooooogogoo

I [y |
I [ |
O Ooogogoog
[ o R |

Y Y
I [y |
Iy |
I [ |
I [ O |
O Ooogogog

[

[ O R |

I [y |
I [y |
[ |
O Ooogogoog
|
I [y |
I [ [ |
I [ |
I [ |

(22)

JP 2004-511204 A 2004.4.15

ooooooooooan

O

[ R |

OO ogogog
O 0Oo0oo0oo
I [y |
I |
I [ |
O Ooogogoog

O

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

0
0

O
O
O
O
O

googbad

ugboobooboobooboooboobooboooboooboboboboobooban

goooooobooooooouooooooboobooooooooao
gooobooboboobobogobooboboobooboobao
ugboooboobobouobobooobooboooooboaooboad
uooooooboobooooogooooooobooobooooooooao
gbooobooboooboooboooaoadan

oooao
goooboobobooboboogobooboboobogoboobao
ugoooobooooobdo ooooboooboooboooboooboo g
oo’ oooooobo ooooooooboobooooooooao
goooboobD oDobooboooboobobo booboboo
ub oooobooooobdodbo b ocooboooboooboobo Ood
uooooooboobooooogooooooobooobooooooooao
gbooobooboboooboobobogobooboooobooboobao
ooooooooooooooooooboooboooooao
gooad
gboooboobobooobooboooboobooooobooboad
goooooobooooooouooooooboobooooooooao
gooobooboboobobogobooboboobooboobao
ugbooboobobooboooobooboooobaaodan
gooao

O
O
O
O

g
g

0
O
0
0

g
a

oooooao
oooogao
oooooano
oooogao

gooogooan
g ooaao

oooooooao

gooooboao

goooagb Od
oooooooao
gbooooooand

gbooooaoaao
oooooooao
gboboooooan

10

20

30



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

ocoooooooooooooolb

(23)

JP 2004-511204 A 2004.4.15

TOERE TRIFRI /2 [E R

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

Lys 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, Leu, Thr
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HUMAN KINASES

TECHNICAL FIELD
“This invention relates to nucleic acid and amjao acid sequences of human kinases and to the
use of these sequences in the diagnosis, treatment, and preveniion of cancer, immune disorders,
disotders affeching erowih and development, cardiovascular discascs, and lipid disorders, and in the
assessment of the effects of exagenous compounds on the expression of nucleic acid and amino acid

sequenves of humam kinases.

BACKGROUND OF THE INYENTION

Kinases comprise the largest known enzyme superfamily and vacy widely in their target
molesules. Kinascs catalyze the transfer of high energy phosphate groups from a phosphate denor to
« phosphate. scecptor, Nucleatides usually serve as the phosphbate doner in these ceactions, with most
kinuses utilizing adenasine triphosphate (ATP). The phesphate acceptor can be any of a varisty of
tokecules, ivcluding nucleosides, nucleotides, lipids, carbobydrates, and proteius. Proteins are
phosphorylated on hydroxyamine acids. Addition of a phosphate group alters the local charge on the
aceeptor molecule, causing internal conformatonal chunges and potentially influencing
intzrmoleculac contacts. Reversible protein phosphorylation is the primary metbod for regulating
prolein aclivity in gukaryotic cells. In generat, proleins are activaled hy phosphorylation in response
to extracellular signals such as hormones, neurotransmiters, and growth and differentiation factors.
The activared proteins initiate: the cell's Itraceiiular response by way of intracellylar signaling
pathways and second messenger molecules such as cyclic nuclentides, calcium-calmedulin, inositol,
and various mitogens, that regulate protein phosphorylation.

Kinases are invelved in all aspects of a cell’s function, from basic metabolic proscesses, such
as glycolysis, to coll-cyole regulation, difforontiation, and communication with the extracelialar
environment through signal transduction cascades. Inappropriate phosphorylation of proteins in cells
has been linked to changes in cell cycle progression and cell differentiation. Changes in the cell cycle
have been linked ta induction of apaptasis or cancer. Changes in celt differentiation have been linked
to discases and disorders of the reproductive systera, immune system, and skeletal moscle.

There arc two classes of protein kinases. One class, protein tyrosine kinases (PTKs),
phosphorylates tyrosine residucs, and the other clazs, protein serine/threonine kinases (STEs),
phosphorylates serine and thrconine residues, Some PTKs and STEs possess structural
chavacteristics of both families and have duyl specificity for both tyrosine and serinefthreonine
residucs. Almost all kinases coniain a conserved 250-300 amino acid catalytic domain containing

specific residucs and sequence motifs characteristic of the kinase family. The protein kinase catalytic

JP 2004-511204 A 2004.4.15
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domzin ¢an b Turther divided joro 1] subdemajos. N-terminal subdemaing I-TV fold inte a two-tobed
structre which binds and ogfents the ATP doror melecale, and subdennin V spans the two labes. -
texminal subdomains VI-XT bind the protein substrate and wansfer the ganma phosphate from ATP 10
the hydroxyl group of 2 tyrasine, sering, ot threondnes residue. Hach of the 13 subdomains contains
speeific catalytic residues or amino acid motifs characieristic of that sabdomain. For example,
subdomain I contains an B-amine acid glycine-ricl: ATP binding consensus motif, subdomaie T
contains a critical Lysine residue required for maximal casalyric activity, and subdomains Vi throngh
LX comprisc the bighly conserved catalytic core. PTKs and STEs also contain distinet sequence
meorifs in subdomains VI and VI which may confer hydroxyamino acid specificity.

I agdition, kirases may also be classified by additional amino acid sequences, generally
betsvesn S and 100 residues, which either flank or accor within the kinase domain. These additional
arino acid sequences regulate kinase activity and defermine substeate specificity. (Reviewed in
Hardie, G. and $. Hanks (19935) The Protein Kinase Facts Book, Vol I, pp. 17-20 Acadomic Press,

San Diego CA.). In particulur, two protein kinase signature sequences have heen identified in the

kinase dormain, the first containing an active site lysina residue involved in ATP binding, and the
second comtaining an aspartase eesidue important for catalytic activity. If & preteio amalyzed iicludes
{he wo protein kinase sigmatures, the probuability of that protein being a protein kinuse is close to
108% (PROSITE: PDOCO000, November 1993).
Protein Tyrosive Kinases

Protein tyrosine Yonases {FTKs) may be classified us either transmembrane, receplor PTKs or
nontranswembrane, nonreceptor FTK proteins. Transmembrane tyrosine kinases function as

receptors for most growil factoes, Growld Factors bind to the receptor tymsine kisase (RVK}, which

i 1
phaesp

causes the reeeptor to phosphorylaws eelf ylation) and specific intraceilular second
messepger profeins. Growth factors (G that asseciate with receptor PTKs include opiderraal GF,
platelet-derived GF, fibroblast GF, hepatocyte GF, insulin and insalin-Jike GFs, nerve GF, vascolar
endothelial GF, and macrophage colony stimulating factor,

TNonfransmembrane, nonrcceptor PTES Jack transimembrauc regions and, instsad, form.
signaling complexes with the cytosolic domains of plasima menibrane receptors. Receptors that
function throuph nog-receptor FTKs incfude those for eytokines and bormones (growth hosimone and
prolacting, and artigen-specific receptors on T and B lymphocytes.

Many PTKs were first identified as oncogene products in cancer cells in which PTK
activalion was no longer subject to normal cellolar contrals. In fuct, sbout one third of the known
encogenes encode PTKs. Furthernxore, cellular transformation (oncogenesis) is often accompanied
by increased tyrosine phogphorylation activity (Charbonpean, H. and N.K, Tonks (1892} Annu. Rev.
Cell Eiol. 8:463-493). Regulation of PTX activity may therefore be an important strategy in

2
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controlling gome types of cancer.
Protein Scripe/Threonine Kinases

Protein serine/threonine kinases (STKs) are nontransmembrane proteins, A subclass of STKx
are known as EREs (extracellular signal regulated kinases) or MAPs (mitogen-activated protcin
kinases} and are activated aher cell stimulation by a variety of hormeones and growth factors. Cell -
sttmulation induces 2 signaling cascade leading (o phosphorylution of MEK. (MAP/ERE, kinase)
whick, in turn, activatcs ERK via serine and theeonine phosphorylation. A varied number of proteins
represent the downstream effectars for the active ERK. and implicate it in the contre} of cell
proliferation and differcntiation, as well as regulation of the cytoskeleton. Activatian of ERE is
notaily transient, and cells possess dual specificity phosphatases that ave responasible for its down-
reguladon. Alse, ramerous studies have shown thar elevated ERE activity is associated with some
cancers. Othier §TKs include the second messenger dependent protein kimases such as the ‘
cyclic-AMP dependent protein kimases (PKA), caleium-calmodulin (CaM) dependsm protein kinases,
and the mitogen-activated protein kinases {MAFP); the syclin-dependent proteiu kinases; checkpoint
and eell cyele kinases: Numb-associated kinase {Ivak}; human Fused (kPu); proliferation-refated
kinages; 3*AMP-activated protein kinases; and kinases involved in apoptosis

The tecond messenger dependent protein kinases peimarily mediate the effects of second
megsengers such as cyclic AMP (cAMP), cyclic GMP, inositol triphosphate, phasphatidylinositot,
34, 5-triphosphate, eyclic ADP ribose, arachidonic acid, diacylglycerol and calcinmicalmodulin, The
PEAs ate involved in mediating hormane-induced ceflular responses and are activated by cAMP
prodhiced within the coll in respense to hormeone stimoelation. cAMI 1s an intracsllular mediator of
hoomone action in all animal cells that have been studied. Hormone-induced cellufar responses
include thyroid harmone secretian, cortisal secretion, progesterone seeretion, glycogen breakdown,
bone reserption, and regulation of heart rate and force of heart nscle contraction. PR is found in
all animal cells and is thought to account for the effects of cAMP in mast of these cells. Aliered PEA
expression is implicated i a variety of disorders and diseases including cancer, thyrold disorders,
diabetos, atberosclerosis, and cardiovascular disease (Isselbacher, K.I. et al, (1994 Hurrison's
Principles of Internal Medicine, MeGraw-Hill, New York NY, pp. 416431, 1887},

The casein kinase I (CKI) gene family is another subfumly of serine/threonine protein
kinases. This continuously expanding gronp of kinascs have been fmplicated in the regulation of
nurerous eytoplagmic and auclear processes, inclndipg cell metaboiism, and DNA replication and
repair. CEIcnzyrmes are prosent in the mernhranes, nucleus, cytoplasm and cyloskeleton of
evkaryotic cells, and on the mitotic spindles of mammalian cells {Fish, X.1. ot al. (1995} 1. Biot.
Chem, 270:14875-14883).

The CKI famity members alf have a short amine-teeminal domain of 9-76 arnine acids, a

3
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bighly conserved kinase domain of 284 amino avidy, aud a variabie carboxyl-ierminal dorain that
eanges from 24 to over 200 amino acids io length (Cegielska, A. et al. {1998} I. Bial. Chem.
273:1357-1364). 'The CKI family is comprised of highly related proteins, as seen by the identification
of isoforns of cascin kinasc § from a variciy of sources. Theie are at least five wammualian isoforms,
a, B, 7, §, and &. Fish et al, identified CiI-epsilon from 2 buman placenta cDMNA fbrary. [t s 4 basic
protein of 416 amino acids and is closest to CK3-dela. Through recombinant expression, it was
determined to phosphorylate knawn CKI substrates and was inhibited by the CKI-specific inhibitor
CKI7. The human gene for CRl-epsilon was able to vascue yeast with a slow-growth phenotype
caused by deletion of the yeast CKI locus, HRR250 (Fish et al,, supra).

‘The mammaliun circadian mutation ta was found to be & sermidominant aotosamal allele of
CKi-gpsilon that markedly shortens period length of circadian rhythmes in Syrian hamsters. The tan
locus is encoded by casein kinase Jepsilon, which is alse a homoloeg of the Drosophilz circadian gene
douhle-time. Studies of both the wildtype and tau mutant CKi-epsilon onzyme indicated that the
putand enzyme has a noticeable reduction in the maximum velocity and autophosphorylation state.
Further, i vitra, CKI-epsiton is able te interact with mammalian PERIOD proteins, while the mulant
crzyme is deficient in ite abiliy to phospharylare PERIOD. Lowrey et al., have proposed that CKR
epsilon plays a major role in delaying the negative feedback signal within the transcription-
translation-based autoregulatory loop that composes the care of the circadian mechanism. Therefore
the CiI-epsilon enzymc is an ideal target for pharmacentical compounds influcncing circadian
rhythros, jet-lag and sleep, in addition to other physiclogic and nwtabotic procasses under circadian
regutation flLowrey, P.L. et al. (2000} Scicnce 288:483-491).

Homeodomain-interacting profin kinases (HIPKs) are serinefthreonine kinases and novel
members of the DYRK kinase subfamily (Hotmann, T.G. et al., (2000} Biochimie §2:1123-7).
HIPKs contain a conserved protein kinase dormain separated from a domain that interacts with
homeoprotzing. HIPKs are nuclear kinases, and HIPKZ is highly expressed in nevronal tissue (Kim,
Y.H. etal., (1998) 3. Biol. Chemn, 273:23875-9; Wang, Y. et al., (2001} Biochim. Biophys. Acta
1318:168-172). HIPKs act as corepressors for homeodomian transcription factors. This corcprossor
activity is seen in postteanslational modifications such as ubiguitination and phospherylation, cach
are important #1 the regulation of cellalar protein funotion (Kim. Y I et al., (1999 Proc. Mat. Acad.
Sei. U.5.A. 96:12350-5).

cinip-Calmedulin Dependent Protein Kina

Calcium-calmeodulin depesdent (CaM) kinases are involved in regulation of staoath muscie
conttaction, glycogen breakdown (phosphorylase kinase), and nevotsunsmission (CaM Kinase [ and
CaM kinase IT). CaM depondens protain kinases are activated by calmadulin, an intracellufar caloium

recepior, in response 1o the concentration of free calcium in the cell. Many CaM kinases are also

4
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activated by phosphorylation. Sume CaM kineses arc also activated hy au(r:phusimorylatiou or by
other regalatary kinases. CaM kinsss 1 phasphorylates a variety of substrates incloding the
neurotransmitter-related proteins syoapsin 1 and ! the gene transcription mg}ulacor, CREB. and the
cystic fibrosty conductance regulalor protein, CIFTR (Haribubu, B. et al. (1955) EMBO 3. 14:3679-
3686). CaM kinuse II alsa phosphorylates synapsin at different sites and controls the syntbesis of
catecholamines in the bram throngh phosphorylation and activation of tycosine bydroxylase. CaM
kirose W controly the synthesis of catecholaminegs and seratonie, through phospherylation/activation
of tyrosine hydroxylase and tryplophar Rydmoxylase, respectively (Fujisawa, F1. (1990) BioEssays
12:27-29). The mRNA encoding 2 calmodulin-binding protein kinese-like protein was found to he
enriched in nanmalian forebrain. This protein is associated with vesicles in hoth axons and
dendriies and accumilates largely postmatally. The emine acid sequence of this proiein is similar to
CaM-depeadent STEs, and the pratein binds calmodulio n the presence of calcivm {Godbout, M. et
al. (19943 J. Neurosct, [4:1-13).
Miiopen-Activared Protein Kinases

The mitogen-activated protein kinases (MAP) which mediate signaf transduction from the
cell surfoace to the nuelous via phosphorylation cascades are another STK tamily that regalates
imtracelhular signaling pathways. Several subgroups have been identified, end cach nmpifests
different substrate specificities and responds to distinet extraceliular stmuli (Egan, 8.5, and R.A.
Weinberg (1993) Nature 365:781-783). MAP kinase signaling pathways are present in mnanumnalian
cells as well us in yeust. The exiracellular stimuli which activate MAF kinase pathways include
epidermal growth factor (BGE). ultraviolet light, hyperosmolar mediom. heat shock, endoloxic
lipopolysaccheride (LP8), und pro-intlammatory cytokines snch as tumor necrosis factor (TNF) and
interlenkin-1 (IL-1). Altersd MAP kinase expression is implicated in a variety of disease conditions
including cancer, inflamreation, immutic disorders, and disorders affecting growth and development.

elin-Te] in K 5

The cyclin-dependent profein kinases (CDXs) are STKs that control. the progression of cells
theough the cell eyele. The entry and exit of a cell From mitesis ars regulated by the synthesis and
destruction of & family of activating proteins called cycling, Cycling are small regulatory proteins that
bind to and activate CDKs, which then phosphorylate and activate selected proteins invelved i the
mitatic process. CDXs are unjque in that they require multiple inputs to beeonue activated. In
addlition to cyclin binding, CDX. activation requires the phosphorylation of a specific threonine
tesidue and the deplhosphorylanon of a specific tyrosiue residne on the CIKL

Ancther farnily of 8TKs assoviated with the cell cycle are the NiMA (never in mitesis}-
related kinases (Neks). Both CPKx and Neks are involved in duplication, maturation, and separstion

of the microtbule organizing center, the centroscine, in animal cells [Fry, AM. et al. (1998 EMBO

5
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1. 17:470-481).
Checkpoint 3 il Cycle Kinases

In the precess of ecll divisian, the order and timing of cell cycle transitions are under control
of cell cycls checkpoints, which ensuve that critical ovents such as DNA replication and chromnsorme
segregation are carried out with precision. If DNA is damaged, e.g. by rudiation, 4 checkpoint
pathway is activated that arrests the cell cycle (o provide time Cor repair. I the damage ix extensive,
apaptosis is induced. In the absence of such checkpeints, the damaged DINA is inhevited by aberrant
vells which may cause proliferative disorders such as cancer. Protein kinases play an imponant role
in this process. For example, a specific kinase, checkpuint kinase I (Chicll, has been identified in
yeast and mammals, and is activated by DNA damage in yeast. Activation of Chki leads to the awest
of the cell at the G2/M transiticn (Sanchez, Y. et al. (1997} Scicnee 277:1497-1501). Specifically,
Chk 1 phosphorytates the cell division cycle phospbatase CC23, inhibiting its normal fanction which
is to dephosphorylate and activate the cyelin-cependent kinase Cde2. Cde2 activation controls the
entry of cells into ritosis (Peng, C-Y. et al, (1987} Science 277:1501-1505). Thus, activation of
Chk1 prevents the damaged cell from entering mitosts. A similar deficiency in a checkpoint kinase,
such as Chkl, may also contibute to cancer by faiture to arrest colls with damaged IDNA at otber
checkpoints such ns G2/M.
Proliferation-Related Kinases

Prolitsration-related kinass is a serunvoytokine inducible STX that is involved i regulation
of ihs cell eycle and cell proliferstion in buman megakarocytic cells (Li, B. et al. (1896} T, Biol.
Chem, 271 19402-19408). Proliferation-related kinase is relawd to the polo (derived from Drosophils
polo rened family of ST implicated in call division, Proliferation-related kinase iy downregnlated
in lung mmeor tissue and may be a proto-oncagene whose deregulated =xpression in noymal Hssus
Jeads to oncogenic transformation.
S-AMP-activared protein kinase

A ligand-ectivated STK protein kinase is 5-AMP-activated frotein kinase (AMPK} {Gao, G-
et al, {1996} I. Biol Chem. 271:8675-8681). Mammalian AMPK is a regulalor of faity acid and sterol
synthesis through phosphorylation of the stizymes acetyl-CoA carboxylase and
hydroxymethylghitaryl-CoA reductise and mediates responses of these pathways ta cellular siresses
such ag heat shock and depletion of glacose and AP, AMPEK. is a heteroirimeric complex comprised
of a satalytic alpba subunit and two non-catalytic beta and garmene sububits that are belicved to
regnlitte the activity of the alphs subonit. Subunits of AMPE have a much wider distribution in
non-lpogenic tissuss such us biain, heart, splesn, and lung than expected. This distribution suggests
that its rele may extend beyond regulation of lipid metabolism alone.

Kinases in Apoptasis
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Apoptosis is a highly regulated sigualivg pathway leading ta celf death that plays a crucial
1ole i tssne development and homeosiesis. Dercgulation of this process is associated with the
pathogenesis of a namber of discases including avtoimmunie. disease, neurdegenerative disorders,
and cancer. Various STKs play key roles ip this process. ZIP kinase is an STK contaiping o
CHtersinal leucine zipper domain in addition to Hts N-tenminal protein kinase dotvain. This
CHicrminal dompain appea:s to mediate homodimerization and activation of the kinage as well as
interactions with transcription factors such as activating transcription fuctor, ATF4, a member of de
cyclic- AMP responsive element binding protein (ATF/CREB) family of transcripiiona) factors
(Sanjo, H. <t al. (1998) J. Biol. Chem. 273:29066-28071). DRAK? and DRAK2 are STKs that share
hemplogy with the death-associated protein kipases (DAP kinases), known to funciion in interferon-y
induced apoptosis (Santjo el al., sopra}. Like ZIP kinase, AP kingses contgin a C-tarminal
protein-protein interaction demain, in the form of arkyrin repeats, in addition ta the N-terminal
Kinase domain. ZIP, DAF, and DRAK Kinases induce marphological changes associated with
apoplatis when transfected into NIH3T3 cells (Sanjo et al., supra). However, deletion of either te
N-terminal kinase catalytic domain or the C-terminal domizin of these proteins abehsghes apoptosis
activiry, indicaring that in addition o the Kinase activiry, activity in the C-rerminal domain is also
necessary for apoplosis, possibly us an inferscting domain with a regulator or & specilic substrate.

RICK is another STK recently identified as mediating a specific apoptatic pathway mvalving
the death recepror, CISS (Thohara, N. et al. (1998} I, Biol. Chem. 273:12296-12308). CD95isa
membes of the tumer necrosis factor receptor superfamily and plays 4 oritieal role in the regulation
and homeostasiz of the immune system (Nagata, 8. (1997 Cei) 88:333-365). The CDY5 receptor
signaling pathway involves vecruitment of varions intracellular molecules to a receptor complex
feltowing ligand binding. This process includes recruitment of the cysteine protease caspase-§
which, in e, activates & caspase cascade leading to cell death. IUCK. is conposed of i N-termina)
kinase catalytic domain and a C-terminal “easpase-recruitment” damain that interacts with
caspase-like domaing, indicating hat RICK piays a role o the recruitment of caspase-8. This
interpretation is supparted by the fact that the expression of RICK in human 293T cclls promotes
activation of caspase-3 and poteptiates the induction of wpopiosis by various praleins involved in the.
CD95 apoptosis pathway (Inchara et al., supra).

itochondri teip Kinases

A novel class of cukaryetic kinases, related by sequence to prokaryotic histidine protein
kinases, are the mitochondrial protein kinases (MPKSs) which seem to have no sequence similarity
with ather cakaryotic profein kinases. These protein kinases are ivcated exclusively in the
mitochondrisl mattix space and may have evolved from genes originally presen! in respiration-

dependent bacteria which were endocyiosed by primitive enkaryotic cells, MPKs are rasponsible for

7
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phosphorylation and inactivation of the branched-chain alpha-keteacid debydrogenase and pyruvate
debydrogenase complexes (Horrts, R.A. ef al. (19951 Adv. Enzyme Regul. 34:147-162). Five MPKs
have heen identified. Four members correspand ta pyravate dehydrogenase kinase isorymes,
regulating the activiiy of the pyruvate dehydrogeaase complex, which is an importart regulatory
cnzyme at the interface between glycolysis and the ciric acid cycle, The fifth mentbes corresponds to
4 branched-chain alpha-ketoacid dehydrogerase kinase, important in the rogulation. of the pathway for
the disposal of branched-chsin amino acids. (Haris, R.A. et al. ((997) Adv. Enzyme Regul. 37:271-
293). Bolh starvation and the diabetic state are known to result in & great sncrsass in the activity of
the pyruvals dehydrogetiase kinase in the liver, heart and muscle of the rat. This increase contributes
in both disease states to the phosphorylation and inactivation of the pyruvate dehydrogenase complex

and conservation of pyruevate and lactate for zluconeagenesis (Harris (1993) supra).

KINASES WITH NON-PROTEIN SUBSTRATES

Lipid and Inositol kivnses

Lipid kinases phosphorylate hydroxyl residnes on lipid head gronps. A family of kinases
involved in phosphorylation of phosphatidylinosital (PT) has been described, each member
phospheorylaring a specific carbon on the inositel ring (Leevers, 8.1, el al. (1999 Curr. Opin. Celi.
Biol. 11:219-225). The phaspharylation of phosphatidylivesite] is invelved in activation of the
protein kirase C sigaaling parbway. The inosite) phospholipids {(phesphoinasitides) intracellular
signaling pathway begins with binding of 2 signaling molecule to a G-protein linked reccptor in the
plasme membrane. This kads to the phosphorylation of phosphatidylinositol (P1} restdves on the
inner side of the plasta membranc by inositol kinases, thus converting Pl esidues (o the biphosphate
state (F1P,). PI¥; is then cleaved into inositel triphosphate (IP,) and diacylglycerel. These twa
products act as mediators for separate signaling pathways. Cellular responses that are mediated by
these pathways are glycogen breakdown in the liver in response to vasopressin, smooth muscle
contrgction in response to acetylchotine, and thrombin-indneed platelet aggregation.

Pl 3-Kinase (P13K), which pbosphoryiates the D3 position of PI and its derivatives, has a
central vole in growth factor signal cascades iavolved tn cell growth, differentiation, und metabolism.
PI3K 35 a heterodimer consisting of ar adapter subunit and 4 catalytic sebunit. The adapier subunit
acts as a scaffolding protein, interacting with specific tyrosine~phosphmrylated proteins, Tipid
moietias, and ather cytasolic factors. When the adapier subunit binds tyrosioe phosphorylated
targets, such as the insulin rBonnsive smbstrate (TRS)-1, the catalyric subnnit is activated and converts
PI{4,5) bisphosphate (PIP,) te PI(3,4,5) P, (PiPy). PIP, then activates 1 number of other proteins,
including PX.A, protein kinase B (PK3), protein kinzse C (PKLC), glycogen synthase kinase (GSK)-3,

)
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and p70 ribosemal s6 kinase. PI3K olso inieructs directly with the cyloskeletal organizing proteins,
Rac, tho, and cded? (Shepherd, P.R. ¢t al. (1998} Biochem. J. 333:471-¢90). Anima! models for
disbetes, such as ebese and fat viice, have altered PI3K adapter subunit ksvels. Specific mutations in
the adapter subunit bave also been found in o insulin-resistant Dagish popolation, suggesting a role
for PI3K in type-2 diabetes {Shepard, supra).

An example of lipid kinase. phorphorylation activity is the phosphoryiation of
D-erytheo-sphingosine to the sphingolipid matubolite, sphingosine- I-phosphate (SPP). SFP has
emerged g5 a novel lipid second-1 with both extracellular and intracellplar actions (Kohama,
T etal (1998} ], Biol. Chem, 273:23722-23728). Extracellular)y, SPP is a ligand for the G-protein
coupled receptor ERG-| (endothelial-derived, G-protein coupled receptor). Intracellnlacly, SPR

repniates cell growth, survival, motifity, and cytoskeletal changes. SPP Ievels are regnlated by
sphingosine kingscs that specifically phosphocylate D-ervthro-sphingosive te SPP. The importance of
sphingosine kinese in cel) signaling is indicated by the fact that vurious stinwli, inclding
platelet-derived growth factor (PG, nerve prowib factor, and activation of protein kinase C,
incranse celinfar levefs of SPP by activation of sphingosine kioase, and the fact that compeiitive
inhibitors of the enzyme selectively inhibit cell prolifecation induced by PDGF (Kohama et al.,
supra).
Purine Nucleatide Kinases

The purine nuclectide kinases, adenylate kigase (ATP:AMP phosphotransferase, or AdK) and
guanylate kinase {ATP:GMP phosphotransferase, or GuK} play a key role in nuclectide metabolism
and are crucial (o the synthesis and reguiation of cellular levels of ATP and GTP, respectively. These
twa molecules are precursors in DNA and RNA synthesis in growing cells zed provide the primary
sorrce of biochemical energy in cells (ATP), and sigral ransduction pathways (GTP). Inhibition of
various sieps in the synthesis of these two molacules has been the basis of many antipreliferative
drugs for cancer and anliviral therapy (Pillwein, K. ot 2l. (1990} Cancer Res. 50:1578-1579).

AdK is found in almaost all cell types and is cspeciatly abundant in celis having high rates of
ATE synthesis and utilization such as skeletal muscle. In these cells AdK iz physically assaciated
with mitochondria and myofibrits, the subceliular stnuctures that ure mvolved in energy praduction
and utilization, respectively. Recent studies have demonstrated a major fonction for AJK in
wransferring high energy phosphoryls from metabolic processes generating ATP to celiular
camponents consuming ATP {Zeleznikar, RJ. et al. (1995} J. Biol. Chern. 270:7311-7319), Thus
AJK may have a pivotal role in maintaining evergy production i cells, particularly those having u
Ligh rate of growh or wetabolism such as cancer cells, and may provide & tazget for suppression of jis
acrivity 1o treat certain cancers. Aderatively, reduced AdK activily may be a source of varions

metabalic, mmuscle-energy disorders that can resull in cardiac or respiratory failure and may be

]
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treatable by increasing AJK activity,

Guk, in addition to providing a key step in the synthesis of GTP for RNA and DNA
synthesis, also fulfills an essential fuoction in signal transduction pathways of cells through the
regulation of GDF and GTP. Specifically, GTP binding to rembranc associated G proteins mediates
the activation of cell receptors, subsequeat intraccllular activation of adenyl cyclase, and production
of the secomi messenger, cyciic AMP. GNP binding to G prateins inhibits these processes. GDP and
CGIT levels also control the aclivily of certam apcogenic proteins such as p21™ known o be involved
in control of cell proliferation and oncogenesis (Bos, L.L. (1989) Cancer Res, 49:4682-4689). High
ratios of GTP:GDF caused by suppression of Guk canse activation of p21™ and promate
ancogenesis. Increasing Gk activily o incrgase levels of GDP and reduce the GTPGDP ratio may
provide a therapentic sirategy o reverse oncogenesis.

GuK is an imporant enzyme in the phosphorylation and activation of certain antiviral drugy
useful in the treatment of berpes viros iofections. These drugs include the guanive bomelogs
acyclovir and buciclovir (Miller, W.H. and R.L. Millez (19303 J. Biol. Chetn, 255:7204-7207,
Stenberg, K. of ak. (1986) J. Biol. Chem. 261:2134-2139). Increasing GuK achivity in infecred cells
mzy provide a therapeutic strategy for angimeating ihe effectivensss of these drugs and possibly for
reducing the necessary dosages of the drugs.

Pyrimidine Kinasey

The pyriwiding kinases are deoxyoytidine kinase and thymidine ldinase 1 and 2.
Deoxycytidine kinase is located in the vuclens, and thymidipe kinase 1 and 2 are found in the cytosol
{Johansson, M. et al. {1997) Proc. Matl. Acad. Sci. USA 94:11941-11845). Phosphorylation of
deoxyribonucleosides by pyrimidine kinases provides an alternative pathway for de nove synthesis of
DNA precursors. The role of pyrimidine kinases, like purine kinases, in phosphorylation is critical w
the activation of several chemotherapeutically important racteoside snalogues {Amer .S, and 5.
Eriksson (1995) Pharmacol. Ther, 67:155-186).

The discovery of rew buman kinases and the palynucleotides encading them saiisfies a need
i the art by providing new compositions which ure nseful in the diagnosis, prevention, and treatiment
of cancer, Irmnune disorders, disorders affecting growthy and development, cardiovascalar diseases,
and lipid disorders, and in the assessment of the effects of exogenous compounds on the expression of

nuclejc acid and amino acid sequences of human kinases.

SUMMARY OF THE INVENTION
The invention features purified polypeptides, human kinases, referred to colfectively as
“PRIN and individually as “PKIN-1,” "PEIN-2," “PKIN-3,” “PEIN-4,” “PKIN-5," “PKIN-6,"
CPEIN-YY CPEIN-G,” “PKIN-9,” “PKIN-10," “PKIN-11," “PKIN-12," “PEIN-13." “PKIN-14,"

1a
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“PKIN-15," “PEIN-16" “PKIN-17." and “PEIN-18." In ane aspect, the invention pronvides an
isolated polypeptide selected from the group consisting of o} a polypeptide comprising an ainivo acid
sequence selected from the group consisting of SHQ} TD M40:1-18, &) a naturally ocenrring polypeptide
comprising an aming acid sequence at ieast 90% identical to an amino acid seguence selected from
the group consisting of SEQ ID MO:1-18, ¢} 2 biologically active fragment of 2 polypeptide having an
amine acid sequence selected from the group consistivg of SEQ D NG:1-18, and d) un imnunogenic
fragment of & polypeptide having an amino acid soquence sclected from the growp consisting of SEQ
D NQ:1-18. [0 one alternative, the invention provides air isolated polypeptide comprising (ke aming
acid sequence of SEQ 11D NO:1-18.

The prvention further provides an isolated polynucleotide encoding a polypeptide selected
from the group consisting of @} a polypeptide comprising an amino acid seguence selecled from the
gronp conststing of SEQ IO KO:1-18, b) a naturally acenrring polypeptide comprising an armine acid
sequence ar least 90%: identical to an amine acid sequeace selected from the gronp consisting of SEQ
T NO.1-18, ¢} a blolegically active fragment of a polypeptide having an smino wcid scquence
selected from the proup consisting of SEQ ID NO:1-18, and d) an imnmangenic fragment of o
polypeptide having an amino acid sequence selected from the group consisting of SEQ [D NO:1-18.
Tn one akernative, the polynuclectide encodes & polypeptide selected from the grovp consisting of
SEQ ID NO:1-18. In another alternarive, the polynucleotide is selected from the group copsisting of
SEQ D NO:19-36.

Additionally, the invention provides a recombinunt polynuclectide comprising 2 promoter
scquerce operably linked to a polynuclectide encoding a pelypeptide selscied trom the group
consisting of a) a poiypeptide comprising wn amine acid sequence selected fror the group consisting
of SEQ TD NO:1-18, b) & natwrally ucourting polypeptids comprising ap amino acid sequence at Jeast
90% identical to an aming acid sequence selected from the group congisting of SEQ UINO:1-18, ¢} a
iologically active fragment of a polypeptide baviog an amino acid sequence seleeted from the group
consisting of SEQ 1D NO:1-18, md &) an imswinogenic fragment of a polypeptide having an amino
acid sequence selected from the gronp consisting of SEQ 1D N:)-18. 1 ope altemative, the
nvention provides a cell transformed with the recombinant polynucieotide. In another alternative, the
inveniion provides a transgenic organism comprising the recombinant pelynucleotide.

The invenfion also pravides a method for producing a pelypeptide selected from the group
consisting of a) a polypeptide comprising un amino acid sequence selected frum the group consisting
of SEQ I MO:1-18, b} # naturally occurting polypeptide comprising an amino acid sequence af least
90% identical to an amino acid sequence selecied from the group consisting of SEQ ID NO:1-18, ¢y a
binlogically active fragment of a pelypeptide having an amino acid sequence selected from the group

consisting of SEQ 1D N0:1-18, and d) an imnmnogenic fragment of a polypeplids having an amino

11

JP 2004-511204 A 2004.4.15



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

20

30

35

(118) JP 2004-511204 A 2004.4.15

WO 01/K1555 PCTUSILI92

acid sequence selected from the group consisting of SEQ 11 NCr1-1R. The method comprises 2)
culturing 2 ceil under conditions suitable for expression of the polypepiide, whersin said cell is
transformed with a recombinant polynucleotide comprising 2 premoter sequence operably linked to a
polynucleatide encading the polypeptide, and b} recovering the palypeplide so expressed.

Additionally, the invention provides an iselated antibody which specifically binds toa
polypeptide selected from the group consisting of ) a polypeptide compdsing an amine acid
sequence selected from the group consisting of SHQ 1D NO:1-13, bi a naturally occnrring polypepride
comprising an amino acid sequence at least 90% identical to an amin acid sequence selected from
the gronp consisting of SEQ D NO:1-18, ¢} a biclogically active fragmeot of a polypeptide having an
amino acid sequence selected from rhe group cenststing of SEQ LD NC:1-18, and d) an immunogenic
fragment of & pelypepride baving an amine acid sequetce selected from the group consisting of SEQ
1D NO:1-i8.

‘The invention further provides an isolated polyancleotide selected from the group consisting
of a) a polynuclentide comprising & polynusleotide sequence selfected from the group consisting of
SEQ ID NO:19-36, b} a naturally occurring polynucleotide comprisiag a polynuclestide ssquence at
least $0% identicz! to a polynuclzotide sequence selected from the gronp consisting of SEQ ID
NC:19-36, €) a polynucleatide complenientary to the polynucleotide of &}, d} a polynucleotide
complementary Lo the polynucieotide of b), and e) an RNA cquivalent of a)-d). In one alternative, the
polynuclsotide comprises at least 60 cantiguons nucleotides. ’

Addiiionally, the invention provides a method for detecting a target polynuclectide in a
sampie. said target polynucleotide having a sequence of a polynacleotide selected from the gronp
consisting of a) a polynucleotide comprising a polynucteotide scquence selected from the group
consistiog of SEQ ID NO:19-36, b) a naturally accurting polynuclectide comprising a polynucleotide
sequence at least 20% jdentical to a polymuclestide sequence selected from the gronp consisting of
SEQ ID NO:19-36, ¢) a polynuclectide complementaty to the pelynucleotide of a}, d) a
polynucleglide complernentary to the polynuclestide of b), and ¢} an RNA equivalent of u)-d). The
method comprises a} hybridizing the sample with 4 probe comprising at least 20 contiguons
nucleotides comprising a sequence complementary to said target polynucleotide in the sample, and
which probe specifically hybridizes to said target poiynucleotide, under conditions whersby a
hybridization complex is formed between said probe and said target polynucleotide or fragments
thereof, and b) detecting the presenve or absence of said hybridization complex, und optionally, if
present, the mmount thercof. Tn one allernative, the probe comprises at least 60 contiguous
nacleotides, ’

The invention further provides a method for detecting a target polyruclestide in a sample,

said target polynucteotidz having a sequence of a polynuclestide selected from the group consisting

12
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of a} & polynucieotide comprsing u polyneclentide sequence selected from the group consisting of
SEQ [0 NO:12-36, b} a naiurally aceunting polynucieotide comprising a pelynucleatide sequence at
least 9% identical to a polynucleotide scquence seleciod from the group consisting of SEQ B2
N0:19-36, ¢} u polynuciestide complementary to the palynucieotide of a), d) a polynucleotide
complementary to the polynuclectide of b), and e} an RINA equivalent of a)-d). The method
comprises a) amplifying said targes pelynucletide or fragment thereof vsing polymerase chain
reqction amplification, and b} detecting the presence or absence of said amplified terget
polynuclentide or fragment thereof, and, optionally. if pressnt. the amoust thereof.

Thi invention farther provides 2 compoeition comprising an effective arnoont of &
polypeptide selected frow the group consisting of a) 4 polypeptide comprising an aming acid
sequence selected from the group consisting of SEQ ID NC:1-18, b) a naturally cccurring polypeptide
comprising an amine acid seyuence at least 30% identical to an aminw acid sequence sefected from
the gronp consisting of SEQ [D NO:1-13, ¢ a biologically active fragment of a polypestide having an
apine acid sequence selceted from the growp consisting of SEQ IT NCE1-18, and ) an immuonogenic
fragnient of a polypeptids baving an amine acic sequence selscted from the group consisting of SEQ
IO NCnL-18, and 2 pharmaceutically acceptable excipient. In one embodimet, the comnposition
comprises an aming acid sequence selocted from the group consisting of SEQ 1D NO:1-18. The
tovention addidionally provides a method of treating a disease or condidion wssocinted with decreased
expression of functional PKIN, comprising adrainisieting to a patient in need of such treatment the
cOmpasTtion.

‘The invention also provides a methed for screening a compound for effectiveness as an
agunist of a polypeptide selected from the group consisting of a) a polypepride comprising an amine
acid sequence selected from the group consisting of SEQ ID NQG:1-18, b) & matarally vceurring
pelypeptide comprising an amino acid sequence at least 0% identical to an amino acid seguence
setected from the group consisting of SEQ 1D NO:1-18, <) 3 binJogically active fragment of a
polypeptide having an aniino acid sequence sclected from the group consisting of SEQ D NO:1-18,
and d} an immunogenic fragment of a polypeptide having an amine acid sequence selected from the
eroup consisting of SEQ ID NQ:1-18. The method comprises ay axpasing a sample comprising the
polypeptide to a componnd, and b} detecting agonist activity ta the sataple. In one altecnative, the
invention provides o wmpésilion comprising an agonist compound identificd by the method and 2
pharmaceetically acosprable excipient. In another aliemarive, the nvention provides a imethod of
treating a disease or condition assoctated with decreased expression af functional PRIN, compriging
adininistering te a patient in necd of such treatnient the composition.

Additionally, the invention provides z methed for screening a compound for effectiveness as
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an antagenist of o polypeptide selected from the group consisting of ) a polypephide comprising =0
amnine acid sequesice setected frosm the group comsisting of SEQ I NO:1-18, b} a nafurally occurring
polypeptide comprising an amine acid sequence at loast 90% identical to an amino acid sequence
selected From the group consisting of SEQID NO:1-13,2) & biclogically active fragment of 4
polypeptide having an amino acid sequence selected from the group consisting of SEQ TD NO:1-18,
and d} an iownupogeme fragment of a pofypeptide having an amino acid sequence selected from the
group consisiing of SEQ ID NG:1-18. The method comprises a) cxposing a sawple cowpeising the
polypepiide to a compound, and b) detecting antagonist aotivity in the sanopte.  In one alteroative, the
invention provides a composition comprising an antsgonist compound identified by the method and &
pharmaceutically aceeptable excipient. In anotber alternative, the invention provides a method of
treating a discase or condition associated with averexpression of functional PEIN, comprising
administering (o 2 patient in need of such treatiment the composition.

The mvention further provides a method of screening for o compound that specifically binds
o a polypeptide selected from the group consisting of a} & polypeptids comprising an amiso acid
sequence sclected from the group consisting of SEQ ID NO:1-18, b) 2 naturally ccenctiag polypeptide
cImeprising an aming acid sequence at least Y0% jdentical to an wmino acld sequence selected from
the groap consisting of SEQ [D NO:1-18, ¢) a biolagically aclive fragrment of a palypeptide baving an
aminy acid sequence selected from the group consisting of SEQ I NO:1-i8, and 4) an immunogenic
{frzgment of 2 palypeptide having an amina acid sequence selected from the group conststing of SHQ
B NO1-18. The method comprises a) comnbining the polypeptide with at least one test compound
under suitable conditions, and b) detecting binding of the pelypeptide to the test compound, thereby
identifying a compound that specifically binds to the polypeptide.

The invention further providos a methed of soreening for a compound rhat madulates the
activity of a polypeptide selected from the group consisting of a) a polypepride comprising an anuino
acid sequence selected from the gronp somnsisting of SEQ JD NO:1-18, b) a naturally ecomming
polypeptide conprising ah amine acid sequence at least 90% tdentizal ko an amino acid sequence
selected from the group congisting of SEQ I NO:1-13, ¢} a biologically active fragivent of a
polypeptide having an amino acid scquence selected from the group consisting of SEQ 10 NO:[-18,
and d) an irimmogenic fragment of a polypeptide having an amine acid sequence selected from the
group consisting of SEQ YD NO:1-18. The method comprises a) combining the polypeptide with at
least one tast compound under conditions permissive for the activity of the polypeptide, &) asstssing
the activity of the polypeptids jo the presence of the test compound, and ¢) comparing the activity of
the polypeptide in the presence of the test compound with the activily of the polypeptide in the

absonce of the test componnd, wherein a change in the activily of the polypeptide in the presence of
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the test componnd is indicative of a compound that modulaces the activity of the polypeptide.

The invention further provides a method for scrcening a compound for effectivencss m
altering expression of o target polymelentide, whetoin said target polynucleotide comprises a
sequence selected from the group consisting U%SEQ D NO: 19-36, the methed comgrising a)
expoging 2 sampie comprising the farger polynucieotide to 2 compeund, and b) detecting aitered
expression of the target polynucleotide,

The invention {urther provides a method for assessing toxicily of 2 test compound, said
method coraprising a) treating a biologics! sermple containing mucleic acids with the test compound;
b} hybridizing the nucleic acids of the treated biological sample with a probe comprising at least 20
contipuons meleotides of a polynucleotide selocted from the group consisting of i} a polynucleotide
eomprising & poiymiclectide sequence selacted fromn the proup consisting of SEQ ID NO:19-36, il) a
naturally veenering polynuclectide comprising a palynuclectide sequence at least $0% identical to 4
polynucleotidc sequence selected from the group consisting of SEQ 13 NO:19-36, dii) a
palynuclectide having a sequence complementary to i), iv} a pelynucleotids complementary to the
polynncleatide of ii}, and v} an RNA cquivalem of {)-iv). Hybridization sccurs under conditions
whereby 1 specific hybridization complex is forned between said probe and 2 target polynuclaotide
in the biclogical saraple, satd turget polynaclestide selected from the grong consisting of i} a
polynuclectide corprising, a polynucieotide sequence selecied from the group consisting of SEG 1D
NO:19-36, i) 2 naeally ocenering polynuclectide comprising a polynucleotide sequence at least
90% identical to 2 polymucleotide sequence selected from the growp coosisting of SBQ ID NO:19-36,
ii1) a polynucleotide complementary to the polypucleotide of i}, iv) a polynucleatide compiementary
to the polypucleotide of if), and v} an RNA equivalent of iv-iv). Alternatively, the target
polynucleotide comprises a fragment of 2 polynacicotide sequence selscted from the group consisting
of i}-v) above; ¢} grantifying the amnouot of bybridization complex; and d) comparing the amount of
hybridization complex in the treated biological sample with the amount of hybridization complex in
an watreated bivlegical sumple, wherein a difference in the ammount of bybridization complex in the

eated binlogical sample is indicative of toxicity of the test compound,

BRIEF DESCRIFTION OF THE TABLES
Table § summarizes the pomenciatore for the fll length polyauctsatide and polypeptide
sequeitees of the gresent invention,
Table 2 shows the GonBark identification number and annotation of the nearest GenBank
omelog for pelypeptides of the invention. The probability score for the mateh between cach

palypeptide and ity GenBank homnolog is alse shown.
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Table 3 shows structural teatures of polypeptide sequences of the invention, including
predicted motifs and donains, along with the methods, algoritims, and scarchable datsbases used for
analysis of the pobypeptides.

Table 4 Jists the cDNA and genommic DNA fragments which were used 1o assemble
polynucleotide sequences of the invention, along with selected fragments of the polynucleotde
SequEnCes.

Table 5 shows the representutive cDNA library for polynuclectides of the favention.

Tuble 6 provides an appendiz which describes the Ussues and vectors used for construction of
the cDMA Libraries shown in Table 3.

Table 7 shows the toels, programs, and algarithims used to analyze the polynucleotides and
polypeptides of the invention, along with applicable descriptions, raterences, and threshold

parntoerters.,

DESCRIPTION OF THE INVENTION

Bafiere the present proteins, auclcotide sequoncss, and methods ave described, it is understoad
that this invention is nnt limited) to the purticulsr machines, outerials snd metheds described, 4 these.
may vary. Itis also to be understood that the terminology uged herein is for the purpose of describing
particular emhadiments only, wd is pot intended to limit the scope of the present invention which
will be Limited only by the appended claims.

Tt maust be noted that as used hercin and in the appended claims, ihe singular forms “a,” “an,”
and “the” include plural veference upless the context clearly dicrates otherwise. Thus, for exaniple, a
referepce 1o “a host cell” ineludes a plurality of such host cells, and & reference Lo “an antibody™ is a
reference to one or more antibodies and equivalenis thereof known te those skilied in the art, and so
forth,

Unless defined otherwise, all lechmeal and scientific torms nsed herein have the same
meanings as commonly understoed by onc of erdinary skill in the art to which this mvention belongs.
Although any machines, materials, and methods similar or squivalent ta those deseribed herein can be
u3ed to practice or test the present invention, the preferred machines, materdals und methods ere now
<described. All publications mentioned herein are cited for the purpose of describing and disclosing
the cell lines, protocals, reagents and vectors which ate reported in the publications and which 1night
be nsed in connection with the invention. Nothing herein ts to be constmed as an admizsion that the
invention is not entiiled to anledate such disclosurs by virtue ol prior invention.

DEFINITIONS
“PKIN" refers to the amine acid sequences of substantially purified PKIN obtained from any

species, particnlady a mammalian species, including bovine, ovine, porcine, rnrine, equine, and

16
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humag, and from any souzce, whether aatural, synthetic, semi-syuthetic, or recormbinant,

The term “agenist” refers to 2 molecule which intensifies or mimics the bialogical activity of
PKIN. Agorists may inclhude proteins, nuclel: acids, carbohydrates, tmaif roolecnios, or any other
compound or comnposition which modulates the activity of PEIN erther by directly interacting with
FKIN or by acting on components of the biolagical pathway in which PKIN participates.

An “allelic variant” is an witerpative form. of the gene encoding PKIN. Allelic variants may
result from at least one mutation in the nucleic acid sequence and may result in altered RN A orin
polypeptides whose structore or function may or may poi be alterad. A gens may have none, one, or
many alielic variznts of its naturally occusting form. Ceommen mutational changes which give rise to
allelic variants sre generally ascribed to natural delotioms, zdditions, or substitutions of nucleotides.
Each of these types of changes may oceur alone, or in combination with the others, cne or more imes
in a given sequence.

“Altered” nucleic acid sequences encoding PEIN include those sequences with deletions,
insertions, or substitutions of diffarent nuclaotides, resulting in a polypeptids the same as PKIN or a
pelypeplide with at least one functional characteristic of PKIN. Included within this definition arc
polymorphisms which reay or may nat be readily detectable nsing a partionlar oligonucleatide probe
af the polynucieotide encoding PKIN, and improper or unexpected bybridization to allelic variants,
with a locus olber than the normal chromosemd locus for the polyaucleotide seguence encoding
PKIN. The encoded protein may also be “altered,” apd may contain deletions, insertions, or
substitutions of amino acid resigues which praducs a silent change and resuli in a functionally
cquivalent PKIN. Deliberate anino ecid substitutions may be inade on the basis of similary in
polarity, charge, solubility, hydrophobicity, hydrophilicity, andfor the amphiputhic nature of the
residues, as long as the biclogical or immugologica) activity of PKIN is ratained. For example,
negatively charged amino acids may include aspurtic acid and glommic geid, and positwvely charged
amine acids may include Iysine and arginine. Amine acids with uncharged polar side chains having
similar hydrophilivity values may include: asparagine and glutamine; and serine and threonine.
Amino acids with uncharged side chains baving similar hydrophilicity values way include: lonecine,
isoleucine. ang valine; glyeine ard alanine; and phenylalanine and tyrosine.

The terms “amine acid™ and “amino acid sequence™ refer to an cligopeptide, peptide,
polypeptide, or pratein sequence, or a fragment of any of these, and Lo natratly oceusring or synthetic
molecules. Where “amino dcid sequence” i recited io refer 1o a scquence of a natwrally ocenrring
protein melecale, “amine acid sequence” and like terms are not meant 1o Limit e aming acid
sequence o the compiete native amine acid sequence associated with the recited protein molecule.

“Araplification” relates to the production of additional copies of a nuclec acid sequence.

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

7
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known in the art.

The term “antagonist” refers to a moiscule which inhibits or attenvates the. biglogical activity
of PKIN. Antagonists may include proteins sech as sutibadies, nucieis acids, carbohydrates, smalt
meolecules, or any other compouad or compesition which modulates the activity of PKIN cither by
directly inferacting with PKIN or by acting on components of the hiological pathway in which PKIN
participates.

The term “antibody™ refers to intact immunoglobalin moleceles as well as to fragments
thereof, such as Fab, Flab ™), and Fyv fragments, which are capable of hinding ar epitopic determinant.
Antibodies that bind PXTN polypeptides cun be prepared using intact polypeptides or using iragments
camaining small peptides of interest as the immuniving antigen. The polypeptide or cligopeptide
used to inunize an animal (e.g., a mouse. a rat, or o rabbit) can be derived from the transiation of
RNA, or synthesized chemically, and can be conjugated to a camier protein if desived. Commeonly
used carriers that are chemically coupled ta peplides include bovine serum albumin, thyroglobulin,
and keyhole limpet bewnocyanin (KLH). The coupled paptide is then used to immunize the anfmal.

The tertp “antigenic determinans™ refers (o that region of a molecule (i.e., an epitope) thai
makes contact with a particular antibody. When a pratcin or z fragment of a protein is wsad to
immuniza a host animat, namerous regions of the protein may induce the production of antibodies
which bind specificaily to antigenic determinants {purticular regions or three-dimensional structuces
on the protein). An antipenic detorminant may compein with the intact antigen ¢1.e., the immunogen
used ta elicit the Immune respanse) for binding to an antibody.

The term “antisense” refers to any compesitien capable of base-pairing wilh the “sense”
(coding) sirand of a specific nucleic acid sequence. Antiscnsc compositions may include DNA;
RMA; peptide nacleic acid (PMA}; oligomuckzotides kaving modified backbore linkages such as
phosphorathicales, methylphosphanates, or benzylphosphiogates; oligonucleotides having modified
supar preatps such as Z-methoxyetiyl sngats or 2-methoxysthoxy supars; or eliganuctzotides having
wmnlified bases such as S-methyl cytosine, 2-deoxyuracil, or 7-deaza-2'-deoxyguanosive, Anlisense
miolecnles may be produced by any method including eherdeal synthesis oc transeription. Once
intraduced inta a cell, the complementary antisense molecule base-pairs with a natueally occurring
nucleic acid sequence produced by the cell to form dupleses which block either teanscription or
translation. The designation “negative™ or “minus” can rafer io the antisense strand, and the
designation “positive™ or “plus” can refor o the sense sirand of a reference DMA. molecitie.

The term “hiologically active” refers o a protein huving structural, regulatory, or biochemical
funetions of a neturally eccurring molecals. Likewiss, iminunologically active™ or “immunogenic”
refers to the capability of the natural, recombinant, or synthetic PKIN, or of any oligupeptide thereaf,

Lo induce 2 specific immune nesponse in appropriate animals or cedls and to bind wilh specilic
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autibodies,

“Complementary” describes the relationslip between two single-stranded nucleic acid
sequences that apncal by base-pairing. For example, 5-AGT-3' puirs with its complesuent,
3TCAS, '

A “compesition comprising & given polymucleotide sequence” and a “composition comprisiag
& gAven amino acid sequence” refor broadly to any compesition containing the given polynucleotide
or gmino ueid sequence. The composition may comprise a iry formulation or an aquecus solurion.
Compositions comprising polynucieotide sequences sncoding PEIN o fragments of PKIN may he
caployed as hybridization probes. The probes may be stored in frecze-dried form and may be
associated with a stabilizing agent such as a carbohydrate. In hybridizarions, the probe may be
deployed in an aqueous solution containing salts (e.g., NaCl), deteegents (e.g., sodinm dodecyl
sulfate, S108), and other cornpunents {s.g., Denbardt's solution, dry milk, salmon sperm DINA, ete.).

“Canscnisus sequence” refers ta a nucleic acid sequence which has been subjested o repsated
DNA sequencs analysis (o resolve uncailod bases, extended using the XL-PCR kit (Apphed
Biosysiems, Foster City CA) in the 5' undfor the 3' direction, and resequenced, or which has been
assembled fram ona or more overlagping cDINA, EST, or genomic 1DNA fragments using 4 computer
prograr for fragment assembly, such as the GELVIEW fragment assembly sysivin (GCG, Madison
WT) or Phrap (University of Washington, Seattle WA). Some xequences have been bot extended and
assembled to prodnce the consensns sequence.

“Congervative aming acid substitations™ are those substitutions that ace predicted to keast
interfere with the propertics of lic origiral protein, i.e., the structure and especially the fanction of
the protein is conserved and not significantly changed by such sehstitutions. The tabie below shows
arino acids witich may be substitwted for av original amine acid in & protein and which are regarded

a8 conservative anine acid substitutions.

Original Resitue Lonservative Sabstitution
Ala Gly, Ser

Arg . His, Lys

Asn Asp, Gln, His

Asp Asi, Glu

Cys Ala, Ser

Glu Asn, Co, His

Gl Asp, Gln, His

Giy Ala

His Astl, Arg, Gln, Glu

e Leu, Val

Leu e, ¥al

Lys Aryg, Gln, Gln

Mel Leu, Tle

Phe His, Met, Lex, Trp, Tyr
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Ser Cys, Thr
Thr Ser, Wal
Trp Phe, Tyt
Tyr Hiz, Phe, Tsp
Wal Te, Ley, The

Congervative amine acid substitutions generally maintain (x) the sicucture of the polypeptide
backbone in the arca of the substitution, for example, as a bata shect or alpha helical conformation,
(b} the charge ar hydrophobicity of the molecule a1 the site of the substinwtion, and/or () the bulk of
the side chain.

A “deletion” refers to a change in the amine acid of nucleotide sequence that results i the
absence of e or mote amine acid rexidues or aucleotides.

The term "derivative” refess to a chemically wedified polynucleatide or palypeptide.
Chemical modifications of a polymecleotide can include, for example, replacement of hydrogen by an
alkyl, acyl, hydraxy, or amine growp. A derivative polynucieotide encodes a polypeptide which
retaios at least one bielogical or immunclogical function of the patural melecule. A derivative
polypeptide is one madified by glycosylation, pegylation, or any simifar process that refains at teast
one biological or imnmnological funciiun of the polypeptide from which it was derived,

A “detectable label” refers to a reporter molecule or enzyme that is capable of genarsiing a
taeasurable sigial and ix covalentty or nuncovalently joined to a polynucleotide of polypeptide.

“Differential expression” refecs to increased or upregnlated; or decrersed, dewnregulated, or
absent gene ov protein expression, determined by comparing at least two different sarnples. Such
comparisons may be carricd out between, for example, 2 treated and an untreated sample, or &
diseased and & normal sample.

A "fragment” i 4 unique portion of PKEY or the polynuclestide encoding PKIN which is
identical in sequence te but shorter in lenpth than the parent sequence. A fragment may camprise up
to the entire length of the defined sequence, minus one nucleotide/amine acid residue. For cxample,
a (ragmient may comprise from 5 to 1000 contiguous nucieatices or amino 1eid residues. A fragment
usad as a probe, primer, antigen, therapeatic molecule, or for other purposes, may be at lsast 5, 10,
15, 16,20, 25, 30, 40, 50, 60, 75, 100, 150, 250 or «t least 500 contignous micleotides or amino acid
resjdues ip length. Fragmsots may be preferentially selected from centain regions of a molecule, For
cxumple, & polypeptide fragmeat may comprise a certain length of comtiguons aming acids selected
from the first 250 or 300 amino acids {oc first 25% or 50%) of a polypeptide as shown in a certain
defined sequemce. Clearly thess Jengths are excmplary, and soy length that is supported by the
speeification, tcluding the Sequence Listing, tables, and figures, may be encompassed by the present

cmbodirments.
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A Feagmear of SEQ D NO:19-36 comprises a region of unigue polymiclectide sequence that
specifically identifies SEQ 1D NO:{%-306, for example, as distinct from any other seguence in the
genome from which the fragment was obtained. A fragment of SEQ 1D NO:19-36 15 useful, for
example, in hybridization iund amplification technologies and in unslogous wechods that distinguish
SEQ D NO:19-36 from 1elated palynuciectide sequences. Fhe precise length of a frapment of SEQ
11> NE:19-36 and the region of SEQ TD NO:19-36 to whick the fragment corresponds ure routinely
determinable by one of ordinary skill in the art based on the intended purpose for the fragme.

A fragment of SEQ ID NO:1-18 is encoded by a fragtment of SEQ ID NO:19-36. A fragment
of SEQ 1D NO:1-18 comprises a region of unigue amino acid sequence that specifically identifies
SEQ D NCG:1-18. For example, 4 fragiment of SEQ 1D NO:1-18 is uscful 21 an munanogesic peptido
for the development of antibodizs that spezifically recognize SEQ ID NO:1-18. The precise length of
a fragment of SEQ ID N0:1-15 and the region of SEQ I NO:1-18 (o which the fragment
coresponds are routinely determinuble by one of ordinary skill in the art based on the intendad

purposc for the fragmont.

A “full length™” polymrcleotide seq is one ining at least a i initigtion
codon (e.g., methionine} Fullowed by an open reading frame and a tragslation termination codon. A
“full length” polynucleotide sequence encodes a “full lengrh” potypeptide sequence.

“Homalogy" refers 1o sequence similarity or, interchangeably, sequence identity, between
two or more polynucteotide sequences or twa or more puiypeptide sequances.

The terros “percent identity™ and “% idemtity,” as applied to polynuclestide scquences, refer
to the percentage of residue matches between at least (wo polynucleotide segpences aligned using a
standurdized algorithm, Such an algerithm may insert, in a standardized and repraducible way, gaps
in the sequences being compared in order to optimize alippment batween two sequences, and
therefore achieve a mare meaningful comparison of the two seqnences.

Percent identity between polynucleatide sequences may be determined using the default
purameters of the CLUSTAL V algorithm as lpcorporated oo the MEGALIGN version 3126
sequence alignment progiam. This program is part of the LASERGENE soltware puackage, a suite of
mulecular biological analysis programs (DNASTAR, Madizon WI). CLUSTAL V ix deseribed in
Higgins, D.G. wad P M. Sherp (198%) CABIOS 5:151-153 and in Higgins, LG, <t al. {19923 CABIOS
§:189-191. For pairwise aligninenis of polypucleatide sequences, the default paramctets ars sct as
follows: Etuple=2, gap penalty=5, windows=4, snd “dingonals saved”=4. The “weighted” residue
waight teble Is selested as the defauit. Percent identity is reported by CLUSTAL 'V as the “percent
similarity™ between aligned palynecleotide sequences.

Alternafively, 4 suite of commonly used and freely availehle sequence companson algerithie

is provided by the National Center for Biatechnology Information (NCBI) Basic Local Alignment

21
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Seorch Tool (BLAST) (Altschul, $.F. et al. £1990) 1. Mol, Riol. 215:403-410), whick is availables
from severa) sources, including the NCE], Rethesda, MDD, and on the Inietpet at

http:/www nehinimanih gow/BLASTY. The BLAST software suite inchedes various sequencs
analysis progranis including “blastn,” that is used to align a known pobynucleotide sequense witk
other polynucleotide sequences from a vatiely of databases. Also zvailable v a toof called “BLAST 2.
Sequences” that js used for direct pairwise comparison of fwo nucleatide sequences. “BLAST 2
Seqguences” can be accessed and used iteractively at hitpwww.ncbinlm.sih.gov/gocf/bl2 bl
The “BLAST 2 Sequences” tool can be used for both blastn and blastp (discussed below). BLAST
prograins are commonly used with gap and other parameters st to defauit settings. For example, to
compars two nucleotids seyuences, one may usc blasta with the “BLAST 2 Sequences™ tool Version
2.0.12 (April-21-2080) set ar default parameters. Such defanlt parameaters may be, for exaniple:

Matrix: BLOSUMG2

Reward for march: 1

Ponalty for mismatch: -2

COpen Gap: 5 and Extension Gap: 2 penalties

Gap x drop-aff: 50

Ixpece: 10

Word Size: 11

Fiiter: on

Percent identity muy be measured over the length of an entire defined sequence, for example,
ag detined by a particular SEQ D number, or may be measured over a shorter longth, for example,
over the length of « fragment taken from a larger, defined sequence, for instance, a fragment of ut
Teast 20, al teast 3G, 4t leasi 40, af least 30, at teast 70, at east ), or at least 200 contiguous
nucleatides. Such lengths are exemplary only, and it is understood that any fragment lenpth
supported by the sequences showp herein, i the tables, figures, or Sequence Listing, may be used to
describe a length over which percentage identity may be measored,

Nuoleic acid szguences that do not show a high degree of identity may nevertheless encode
similar umine acid sequences due to the degeneracy of the penetic eode. It is undersiood that changes
in a hucleic acid sequence can be made using this degeneracy w produce nndtiple nuclefc acid
sequeaces that all encode substantizlly the same protein.

The: phrases “percent identity™ and “% identity,” as applied to polypeptide sequences, refer ra
the percentage of residuc matches between at Jeast two polypeptide sequences aligned using a
standardized algorithm. Methods of polypeptide sequence alignment are well-known, Some
alignment methods take inio account comservitive aming acid substitutions. Such conservative

substittions, explained in more detail above, generally preserve the charge and hydrophobicity al the
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site of substilution, thas preserving the structure (and therefore fanction) of the polypeptide.

Percent identity between polypeptide sequences may be detorpiined using the default
parameters of the CI.USTAL ¥ algorithm as incorporated into the MEGALIGN version 3.12¢
sequence alignment program (described and referenced above). For pairwise alignments of
polypeptide sequences using CLUSTAL V, the default parameters are set as follows: Kiuple=1, gap
penalty=3, window=3, and “diagonals saved™=5. The PAM250 roatrix 13 selected as the default
tesidie weighl table. As with polynucicotide alignments, the percent identity is veported by
CLUSTAL V ac the “percent stmilarity” between aligied polypeptide seqeence pairs.

Altematively the NCBI BLAST sofiware snite may be used. For example, for 2 pairwise
comparison of twe polypeptide sequences, one muy use the “BLAST 2 Sequences” tool Verston
2.0.12 {Aprii-21-2000) with blastp set at default parameters. Such default parameters may be, for
example:

Marriv: BLOSUMS2

COpen Gap: 11 und Extension Gap: 1 penalties

Gap x drop-off: 50

Expect: 10

Word Sige: 3

Fiizer: on

Percent identity way be measured over the Jength of an entire defined polypeptide sequence,
for example, as defined by a particular SEQ ID number, or may be measwed over & shorter length, for
example, over the lengih of a fragment taken from a Jarger, defined polypeptide sequence, for
instance, a fragiment of ar least 15, at least 2§, at least 30, ab least 40, of least 5G, at least 70 or af least
150 contiguous residues, Such leapths anc exemplary only, and it is understood that any fragnent
length supported by the sequences shown herein, in the tables, figures or Sequence Listing, may be
used to desceibe a lengih over which percentage iduntity may be measared.

“Human artificial chromesomes™ {HACS) ars lincar micrachromosomes which may contain
DINA segnences of about 6 kb to 10 Mb in size and which centain all of the elements required far
chromaosome replication, segregation and maintenance.

The lerm “humanized antibody™ refers to an anttbady molecule in which the amino acid
seguencs in the nop-antigen binding regions bas been altered so that the antibody more closely
resembles 2 human antibody, and still retains its original binding ability.

"Hybridization™ sefers to the process by which a polynuclepiide smand anncals with a

complernentary strand through base pairing under defined hybridization conditions. Specific

hybridization 35 an indication that two rucleic acid sequences shace a high degtee of complementarity.

Specitic hybridization eomplexes form under pennissive anncaling conditions and remain hybridized

2
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aiter the “washing” step(s). The washing step{s} is particularly important in defermining the
stringency of the hybridization process, with mare stringent conditions allowing less non-spesific
binding. i.t., binding between pairs of nucleic acid sirands that are not perfectly muatched. Permissive
<conditions for anncaling of nucleic acid sequences arc routinely determinable by one of ordinary skilt
in the arl and may be consistent ameny hybridization experiments, whereas wash conditions may be
varicd among experiments to achieve the desired siringency, and therefore hybridization specificity.
Permissive anncaling canditions oceur, for exammnie, at 68°C in the peesence of about 6 x S5C, about
1% (w/v) SDE, and about 100 pgfml sheared, denatured salmon spem DNA.

Generaily, stringency of hybridization is expressed, in part, with reference to the temiperatre
under which the wash step is canied out. Such wash iemperatures are typically selected 1o be awout
5°C to 20°C lower than the thermal melting point (T, for the specific sequence at a defined jonic
strength and pH. The T, is the temperatore (under defined ionic strength and pH) at which 30% of
the target sequence hybridizes to a perfectly matched probe. An equation for calcolating T, and
:ol;diticm. for micleic acid hybridization ave well known and can be found in Sambrook, 1. ot al,
£198%) Mulecelar Cloning: A Laboratory Manual, 2% ed., vel. 1.3, Cold Spring Harbor Press,
Plainview NY, specifically sec vohume 2, chapter 9.

High stringency coaditzons for bybridization between polynucleotides of the present
invention include wash conditions of 68*C in the presence of abaut 0.2 x S8C and about (L1 % SDS,
for | heur. Altermatively, temperatures of about 63°C, 80°C, 55°C, or 42°C may be uscd. $5C
concentraijon may be vared from about 013 to 2 x $8C, with SDS being present at about 0.1%.
Typically, blocking reagents acc used to block non-gpecific hybridization. Such blocking reagents
inchude, Tor insrance, sheared and denatored salmon sperm DNA at abont 100-200 pg/ml. Organic
solvent. such as fermimide at o concentration of zhout 35-30% v/v, may also be used under particaliar
ciremmstances, such as for RNADNA hybtidizations. Useful variations on these wash condiions
will be readily apparent ta those of ordinary skill in the art. Hybridization, particularly wnder high
stringency conditions, may be suggrestive of evolutionary similarity between the nucleotides. Such
similarity is strongly indicative of a similar role for the nucieotides and their encoded polypeptides,

The term “hybwidization complex” refers to a complex Forined between two nucleic ackd
sequences by virtue of the formation af hydregen bomels between complomentacy bascs. A
hybridization complex may be lomued in solution {e.g, Cot of Rt analysis) or formed between one
rucleic acid sequence present in solution and ancthier necleic acid seguence invnobilized on a solid
support {c.g., papct, membrancs, filters, chips, ping or glass slides, or any ather appropriate substyace
to which cells or their nucleic acids have been fixed).

‘The words “insertion” and “addition” refer to changes in an mwine acid or nucieotide

sequence resutting in the addition of ene or rore smina acid residues or nuclectides, respectively.
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“[ramune response” can refer to conditions associzted with inflarnmation, trauma, immune
disorders, or infectious or genetic discase, etc. These conditions can be characterized by expression
of vadous fictors, e.g., cytokines, chemekines, and other signaling molecules, which may affect
ceHular and systemic dofense systerns.

An "immunegenic fragment” is 2 polypeptide or cligapeptide fragmmnent of PEIN which is
capable of eliciting aa immune response when introduced into 3 living organism, for example, o
mamumal. The term "immuncgenic fragment” also tncludes any polypeptide or olizopeptide fragment
of PKIN which is nseful in any of the antibody production methods disclesed heroin or known ia the
art.

‘The term “microarray™ refrs 1o ap amangement of 4 plurality of polypucleatides,
polypeptides, or other chemical compounds on a substrate.

The terms “elzment” and “array element” refer to a polyoucleotide, polypeptide, or other
chemical compeund having a2 unique and defined position on a microaray.

The term “modulete” refers to a change in the activity of PKIN. For example, modulation
mMay cause an increase of & decrease i protein activity, binding charucteristics, or any ather
biolagica), functional, or immurological properties of PKIN.

The phrases “nuclsic acid™ and "nucleic acid scquence” rofer to a nuclootide, oligonucleatide,
polynuclectide, or uny fragment thereof. These phrases also refer to DNA or RNA of geromic or
synthetic origin which inay be single-stranded or double-stranded and may represent the sense or the.
antisense strand, (o peptide nucleic acid (PNA), or to any DMNA-like or RNA-like material.

"Operably linked™ refers to the situation in which i first nucleic acid sequence is placed ina
funciional relationship with 2 second nocleic acid sequence. For instance, 2 pronoter is operably
linked to & coding sequence if the proraoter affects the (ranseription or expression of the coding
sequence. Operably linked DINA sequences myay be in close proximity or contignons and, where
necessary o join two protein coding regions, in the sume reading frame.

“Peptide nucleic actd” (PHNA) refers to an antisense molecule or anti-gene agent which
comprises an oligonuclectide of at least about 5 puclectides in leagth linked to a peptids backbone of
amino acid residoes ending in lysine. The tenninal lysine confers selubility to the composition.
FNAx prefeventially bind complementary single strunded DNA ot RMA and stop transcript
clongation, and may be pegylated Lo extond their lifespan in the cell.

“Post-translational modification” of an PKIN may involve lipidation, glycosylation,
phosphorylation, aceiylarion, racemization, proteolytic eleavage, and other modifications known in
the art. These processes may ocour synthetically or biochemically. Biochemical modifications will
vary iy cel! rype depending on the enzymatic milien of PEIN.

"Probe” tefers to nucleic acid sequences encading PKIN, their complements, or fragments
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thercol, which ars used lo detect identical, allelis or related nuckic acid sequences. Probes ars
isolared oligonucleotides or polyavclentides attached 1o a detectable label or reporter molecule.
Typical labels include radioaetive isotopes, ligands, chemilwninescent agents, and enzymes,
“Primers” are shodt nucleic scids, wsually PNA oligonucleotides, which muy be anncaled to & target
polynaclestide bry complementary base-pairing. The primer may then be sxtended along the target
DA strand by a DNA polymerase cuzyme. Primer pairs can be used for amplification {and
identification) of & mucleic 4cid sequence, ¢.2., by the polymerass chain reaction {T'CR).

Prabes anid primesrs as used in the present inveniion typically comprise at least 15 contiguous
ucleoiides of a known sequence. Tn order to enhance specificity, longer probes and primers may also
beemployed, such as probes and primoers that comnprise at least 20, 23, 30, 40, 50, 60,70, 80, 90, 104,
or at Jeast 150 consecntive nucleotides of the disclosed nucleic uctd sequences. Probes and primers
may be considerably lunger than these examples, and it is understood that any length supported by the,
specification, inchiding the tables, fizures, and Sequence Listing, may be used.

Methads tor preparing and using probes and primers are described in the references, for
example Sambiook, 1. et al. (1 98%) Melucular Cloning: A Lahoratory Manuai, 24 ed., val. 1-3, Cold
Spring Harbor Press, Plainview NY; Ausnbel, FM. et 2). (1987) Current Protecols in Molecelar
Biolaey, Greene Publ. Assoc. & Wiley-Tntersciences, New York NY; Innis, M. et al. {1590) PCR
Protecols, A Guide o Methods and Applicagions, Academic Press, San Diege CA. PCR primer pairs
can be derived from 2 known sequence, for example, by using computer programs mtended for that

prrpose such as Primer (Version 0.5, 1991, Whitshead. Institute for Biomedical Reseurch, Cambridge
MA}.

Oligonucleolides for use as primers are selected using software knowa in the art for snch
purpose. For exanpte, OLIGO 4.96 software is useful for the selection of PCR primer pairs of up ta
100 nucleotides each, and for the analysis of oligonucleotides and larger palynuclsotides of up to
3,000 nucleatides from an fupat polynucleotide sequence of up to 32 kilobases. Similax primer
selection progrems have incorporated additional featares for expanded capabilities. For example, the
PrimOL privaer selection prograrn {aveilable to the pablic from the Genome Center «i University of
Texas South West Medical Ceer, Dallas TX} is capable of chaosing specific primers from
uegabase sequenees and s thas useful for designing primers on & genome-wide scope. The Primerd
priraer selection program {available to the public from the Whitehead astimte/MIT Center For
Genome Research, Cambridge MA} allows the user o input 2 “inispriming library,” in which
sequences ko aveid as primer binding sites arc user-specified. Primee3 is useful, in particular, for the
selection of cligunucleotiles for microarrays. (The source code for the latter two primer selection
programs may alse be obtained from their respeciive sources and modified to meet the wser’s specitic

peeds.) The PrimeGen program (available to the public from the UK Human Genome Mapping
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Project Resource Centre, Cambridge UK) designs primers based on smultiple sequence alignments,
thereby allowing selection of primers that hybsidize to either the most conserved or least conscrved
regions of aligned auckzic acid sequences. Henee, this program is useful for identification of both
unigue and conserved oliponucicotides and polynucleatide fragments. The oligonucicotides and
pelynuslsotide Imgments idertified by uny of the ubove selection methods are aseful in hybridization
techuologics, for example, as PCR or sequencing primers, microarray ekements, or specific probes to
identify fully ar partiaily complementary potynucleatides in a sample of suclsic acrls. Methnds of
vligonucleotide selection are not limited to these described above.

A “recombinant nucleic acid” is a sequence that is not paturally occurring ot bas a scquense
that is made by an artificial combination of twa or more otheywise separated segments of sequence,

This artificial combination is often acco d by chemical synthesis or, mote corrmonly, by the

artificial manipulation of isolated segments of nucleic acids, e.g., by genetie engineering techniques
such as those described in Sambrook, supra. The terin recombinant includes nucleic acids that have
been allered solely by addicion, substitution, or deletion of a persion of the nucleic acid. Fregoently, a
recombinznt nucleic acid may include a nucleic acid saquence operably Jinked o a promotar
gupence. Such a recombinant pucleic acid may be part of a vector that is used, for example, w
transform 5 cell.

Aliernatively, such recombinant nucleic acids may be part of a viral vecior, e.g., hased en a
vaceinia virus, that could be use to vaccinate a mammal whersin the recombinant nuelsic acid iz
expressed, indicing 4 protective immunoelogical responss in the mammal.

A “regulatory element” rolers to a nucleic acid sequence usnally derived from untranslated
repions of a gens and includes enhancexs, promoters, intcons, and 5° and 3" untranstated regions
{UTRs). Regulatory clements interact with host or viral proteins which contral transeription,
transiation, or RINA stabiliry.

“Reporter molecitles” are chemical or bochemical moieties used for labeling u mucleie acid,
amino acid, or antibady. Reporter mojecules include radionuclides; enzymes; floarescent,
chemileminescent, or chromogenic agents; substrates; cofactors; inhibitors, raugmetic particles; and
other moieties known in the art,

An “BMA equivalent,” in reference to a DNA sequence, is composed of the same incar
sequence of muclentides us the reference DNA sequence with the exception that all occurrences of the
nitrogenous base thymine are replaced with nracil, and the sugar buckbone is composed of Tibose
instead of deoxyribose.

The term. “sample” is uscd in its broadest sense. A sample suspected of containme PEIN,
nucleic acids encoding PN, or fragments thereof may coraprise a bodily flukd; an extract from a

eell. chromosome, organelle, or raembrane isolated from a cell; a celi; penomic DNA, RNA, or
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cDHA, in solution of bound to a substrate; a issue; a tissue print; etc.

The terms “specific binding” and “specifically binding” refer ta thet interaction between a
psotein or peptide and an agenist, an antibody, an sotagonist, a smail molecule, or any natural or
synthetic binding composition. The interaction is dependent ugon the prosence of 4 particolar
struclure of the protein, e.g., the antigenic determinaut or epitops, recognized by the binding
melecate. For example, if an antibady is specific for epitope “"A,” the presence of a palypeptide
comprising the epitope &, or the presence of free unlabeled A, io a reaction containing fres Jabeled A
and the untibody will reduce the amouat of labeled A thac biuds to the antibody.

The term “substantizlly porified” refers to mucleic actd or aminoe acid sequences that are
remaved from their pateral environment and ere isclated or sepatated, and axe g lsast 60% lree,
preferably at least 739 fres, and most preferably at least 90% free from other compenents with which
they are natursily associated.

A “substitmion” refers to the replacement of one or rnore anpno acid residues or maclentides
by different amino acid residucs of nucleotides, respectively.

“Bubstrate” refers to any suitbtle rigid or semi-rigid supporr including membranes, filters,
chips, stides, wafers, fibers, maguetic or nonmagnetic beads, gels, tubing, plates, polymers,
mricroparticles und capillaries. The substrate can have a vadety of surface forme, such as wells,
trenches, pins, channels and pores, w which polypucleatides or palypeptides are bound.

A “ranscript iraage” refers to the collective pattcrn of genc expression by a partivular cell
fype ot lissue under given conditions at @ given tme.

“Transformation” describes 2 process by which exogenous DNA is introduced jnur a recipient
cell. Transformation may occur under patural ot artificial conditions according to various methods
well known in the art, and wmey rely on any known methed for the inscrtion nffomig,ﬁ nneleic acid
sequences o a prokaryotic or enlaryotic host cell. The method for ransformation is selected based
on the type of host cell being transformed and may include, but is not lumited (o, bacteriophage or
vizal infoetion, electraperation, heat shack, Jipofection, and pasticle bombardment. The term
“transformed cells” includes stably transformed cells tn which the inserted DNA is capable of
replication either 28 an autonomonsly replicating plastid or as part of the host chromesome, as well
as trapsiently transformed cells which express the insertcd DNA or RNA for limited periods of time.

A "transgenic organism,” as uscd herin. s any organism, including bot vot limited to
animals and planis, in which one or more of the colls of the oroanism contains heterclogous nuclzic
acid introduced by way of hurman intervention, such as by ransgenic technigues well known in the
art. The nucleic acid is introduced into the cell, directly oy indirectly by introduetion into a precursor
of the cell, by way of deliberate genetic masipulation, such as by uicrainjection or by infection with

a recombinant vicus. The term genetic manipulation does nor jnchude classical cross-breeding, or in

28



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

20

e

i3

(135) JP 2004-511204 A 2004.4.15

WO 01/K1555 PCTUSILI92

vitro fertitization, but rather is directed 1o the introdnction of « reeombinant DNA molecule, The

transgenic orgeaisms contemplated in accondance with the present mvention inelude bacteri,
cyanchacteria, fongi, plants and animals. The isolated DNA of the prosent invention can be
introduced into the host by methods knowa in the art, for example infection, transfection,
traneformarion or trunsconjugation. Techniques for ransferring the DNA. of the present invention
into snch otganisms are widely known and provided in reforsoces suck as Sumbrock et al, (1989),
SPIA.

A “vayiant™ of a particnlar sucleic woid sequence is defined as a nuelsic avid sequence having
at Jeast 43% sequence identity to the particular nucleic acid sequence over a certain length of one of
the nucleic acid sequences using blastn with the “BLAST 2 Segnences™ rool Version 2.0.9 (May-07-
1999) set zt default parameters. Such a pair of nucleic acids may show, for example, at least 50%, at
leust 60%, at leust 70%, at Jzast 805, at least 855, at Izast 5096, at laast 919, ot least 92%, at [zast
93%, at Jeast 945, at least 95%, at least 6%, at least 97%, at least 98%, or as least 99% or grearer
sequence identity over a cortain dotined length. A variant way be deseribed as, for example, an
“ullelic” (a5 defined above), “sphice,” “species,” or “polymorphic” vadant. A sphice variant may have
siguificant idontity Lo a reference molecuie, hut will generally have a greater or lesser numsber of
polynucleatides due (o alteroative splicing of oxons during mRNA procossing. The corresponding
polypeptide may possess additional functional domains or lack domatns that are present in the
reference molecule. Species variants are polynuclentide sequences that vary from one species to
another. The resulting polypeptides will generally bave significant amino acid identity relative to
each other. A polymorphic variant is a variation in the polynucleatide seqrence of a particalar gene
bepween individuals of a given species. Polymorphic variants alse may encompass “single macleotide
polymorphisms” (SNPs) in which the polymnclectide sequence varies by one nuclestide base. The
presence of SNPs may be indicative of, for example, a certain population, a diszase siate, or a
propensity for a disease atate.

A Mvariant” of a particular polypeptide sequence is defined as a polypeptids sequence having
at feast 4096 sequence 1dentity ta the particular polypeptide sequence pver a certain Jength of onc of
the polypeplide scquences using blastp with the "BLAST 2 Sequences” ol Yessivn 2.0.2 (Muy-07-
1999) set 2t dofzult parameters. Such a pair of polypeptides may show, for example, at least 509, at
Jeast 60%, at least 70%, at least 809, of least 90%, at least 91%, at lenst 92%, at least 93%, at least
4%, at least D5%, at least 96%, at least Y7%, at bsust 98%, or at least 95% or gresier sequence
identity ever ¢ certmin defined fength of one of the polypeptides.

THE INVENTION

The invention is based on the discavary of new human kinases (PEIN), the palynuciectides
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encoding PKIN, and the use of these compositions for the diagnosis, treatnient, or prevention of
cancer, imnwuns disorders, disorders affecting growth and devalopment, cardiovasenlar diseases, and
lipid disorders.

Table 1 summarizes the namenclature for the full length polynaclectide and polypeptids
sequences of the invention, Bach polynucleotide and its comesponding polypeptide are conclated to a
single Incyie project identification nutnber (ineyvte Project 113). Each poiypeptide sequence is denoted
by buth a polypepride sequence identification mraber (Polypeptids SEQ 1D NO:) and an eyt
polypeptide sequence pumber (Incyte Polypeptide ID) as shown. Each polynucleotide sequence is
denoted by both a palynucieotide sequence identification muuber (Pofyrucieotide SEQ 113 NO:j and
an Jncyte polynucleotide consensus sequence nunther (bicyte Polyoucleatids [} as shown,

Table 2 shows seguences with homology to the polypeptides of the invention as identified by
BLAST anatysis against the GenBank protein (genpept] database. Columns | and 2 show the
polypeptide sequence identification nuber (Polypeptide SEQ 1D NO) and the corresponding Incyis
polypeptide sequence aumber {Incyte Polypeptide ID) for polypeplides of the iavention. Column 3
shows the GenBank identification nuriber (Genbank ID NO:} of the nearsst GenBank homolog.
Column 4 shoivs the probabiiity score for the miatch bebween each polypeplide and its GenBank
homolog. Column 5 shows the annotation of the GenBank homofog along with relevant citations
where applicable, all of which are exprassly incorporated by reference herein.

Table 3 shows various stuctural faatures of the polypeptides of the invention. Columns 1 and
2 show the polypeptide sequence identification number (SEG ID NO:) and the conespending Incyte
polypeptide sequence number (fncyre Polypepiide () for sach polypeptide of the invention. Column
3 shows the number of amine acid residues in each polypeptide. Coluian 4 shows potential
phosphorylation sites, and column 5 shows potential glycosylation sites, as determuingd by the
MOTIFS program of the GCG sequence anzlysis software package (Genstics Computer Group,
Madison WI. Colurbn 6 shows amioo acid residues comprising siznatore sequences, domaing, and
motifs. Column 7 shows analytical methods for protein structurs/funciion analysis and in some cages.
searchable databases o which the snalytical methols were applied.

Together, Tables 2 end 3 summearize the propertics of polypeptides of the invention, and these
praperties establish that the claimed polypeptides arc human kinases. For exarple, SEQ ID NO:12 is
5% identical to 2 human adenylate kinase (GenBank ID g28577) as determained by the Basic Local
Alignmeat Search Tool (BLAST). (See Table 2). The BLAST probability score is 2.4e-112, which
indicates the probability of obtaining the observed polypeptide sequence alignment by chance, Data
from BLIMPS, MOTIFS, ard PROFILE analysis; from BLAST analysiz using the DOMO and
PRODOM databases; and from HMMER analysis using the PFAM datsbase farther support the
categorization of SHQ 1D NO:12 as an adenylate kinase. (See Table 3). In an alternative example,
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SEQ NI NO:13 15 92% identical to vai PCTAIRE 3 (GenPank I} 22257588) a5 determimed by the
Basic Local Alignment Search Tool (BLAST). The BLAST probability score is 1.9e-210, which
indicates the probability of abtaining the observed polypeptide sequence alignient by chance (Table
2} PCTAIRE L, 2, and 3 comprise a subfamily of Cde2-related kinases that are primarily expressed
in post-mitotic cells. POTATRE 2 and PCTAIRK 3 are expressed in the brain (Hirose, 1" el al., (1997)
Enr. 1. Biochem. 249:481-488; Okuda, T. stal., (1992) Oncogenc 7:2249-2258). SEQ ID MO:13 also

contains & kinase actve site domain as determyined by searching For statistically significamt matches in
the hidden Markoy model (JIMM)-based PFAM database of conserved protein family domains. (See
Table 3.) Data from BLIMPS, MOTIES, and PROVFILESCAN inalyses provide further corroborative
evidence that SEQ [ NO:13 is 2 kinase. In another alternative example, SHQ 1D NO:18 is 86%
identical to hwnan cell cycle related kinase (GenBank. L ga020933) as determined by the Basic
Local Alignment Search Tool (BLAST). (See Table 2.} The BLAST probability score is 9.2e-85,
which indicates the probability of nbtaining the abserved polypeptide sequence alignment by chance.
SEQ 1D NO: 15 also contalns a eukaryotic protein kinase domain as detenmuned by searching for
statistically stgnificant matches in the hidden Markov model (HMM)-hased PFAM database of
conserved prorein family domains. (See Table 3.3 Daiz from BLIMPS, MOTIES, and
FROFILESCAN analyscs provide further corroborative evidence that SEQ D NO:18 is a cell eyels
reluted kipuse. SEQ IDMNO:1-11 and SEQ ID NO:14-17 weare analyzed and annotated in a simmilar
manuper. 'The algorithins and parameters for the analysis of SEQ 1D M{:1-18 are described in Tabje 7.

As shown in Table 4, the full Jength polyieciectide sequences of the present invention were
assembled using cDINA sequences or coding (exon} sequences desived from genomic DNA, of any
combination of these rwo types of sequences. Columns L and 2 list the polynucleotide sequonee
identification number (Polynncleotide SEQ TD NO:) end the corresponding Incyte pelyancleotide
consensus sequence number {Incyte Polynucieotde 1) for each polyoucleatide of the invention,
Cobiran 3 shows the leeth of sach polynecleotide sequonce n bascpalrs. Column ¢ lists fragments
of the pelynucleotide saquences which are useful, for example, in hybridization or amplification
tachnolegies that identfy SEQ I NO:19-36 or that distinguish between SEQ) 1D NG:19-36 and
related polynnclzetide sequences. Colamn § shows identification numbers corfesponding 1o cDNA
seguences, coding sequences (exons) predicted from genomic DA, and/or sequence assewnblages
camprised of both cDNA and genomic DNA. These saquences wers used fo assembie the fult length
polynvicleotide sequences of the invention. Calumaos 6 and 7 of Table 4 show the nucleotide start (37
and stop (3') positions of the cINA und genomic sequences in column 3 relative to their respective
full length saquences,

The identification nuabers io Column 5 of Table 4 may refer specifically, for example, to

Ineyte cONAs alonyg with their cormsponding cDNA Jibraties. For exaniple, 6311370H1 is the
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identitication number of an Incyts cDINA sequence, and NERITDNO3 15 the cDINA lbrary from
which # is derived. Tncyte cDNAs for which ¢cDNA libraries are not indicated were derived from
pooled cDINA libracies (e.g.. 705183230 1). Altermnatively, the identification numbers in 3 may refer
to GenBank cDNAs or ESTs (e.z., gl860144) which contributed to the assembly of the full length
polyoucleotide sequences, Aliemitively, the identificativa numbers in culumn 5 may refer to coding
regions predicied by Genscan analysis of genomic DNA. For example, GNIN.g5924006_004 edit is
the identification nuinber of a Genscan-predicted coding sequence, with gS924006 heing tho
GeoBank identification munber of the scquence to which Genscan was applied. The Genscan-
predicted coding sequences may have been edited prior to assembly. (See xample TV.)
Altemnatively, the identification numbers in column 5 may refer to assemblages of both cDNA and
Genscun-predicted exons brought together by an “exon stitching” algorithm. (See Example V)
Alterniatively, the identification numbers in column 5 may refer ta assemblages of both CONA and
Genscan-predicted exons brought together by an “exon-stretching” algorithin, (See Example ¥.)
some cuses, Incyte cDNA coverage redundant with the seguence coveruge shown in column 5 was
obtained to contirm the final consensas pulynucleotde sequence, but the relevant Incyte cDNA
identification numbers are not shown,

Table 5 shows the representative cDNA. Yibrarzes for those full length polynucleotide
sequences which were assembled using tncyte CDNA sequences. ‘The representative cDNA lthrury is
the Incyte <DNA library which is mest frequently representad by the Incyte cDNA sequences which
were ased to assemble and confirm the above polymicleotide sexences. The Hssuey and vectors
which were used to censtruct the ¢DINA libraries shown in Table 5 are described in Table 6.

The invention also encompasses PEIN variants. A preferred PEIN variam is one which has
at least about 80%, or alternatively at least about $0%, or aliematively at least about 25%, or even at
least about 98% armino aci sequence identity w the PKIN amiao ad sequence, and which contains
it Jeast one functiopal or structueal characteristic of PXIN.

The invention also encomprsses polynuckotides which encode PKIN. Tna particular
embediment, the invenlion encormpuasses a polynucleolide sequence comprising a sequence selected
from the group consisting of SEQ 2 NO:19-36, which encodes PKIN. “The polynuclootide sequences
of SEQ [D) KO:19-36, as presented in the Sequence Listing, embrace the equivalent RNA sequences,
whercin vccorrences of the nitrogenous base thymine are replaced with uracil, and the sugar backbone
is composed of ribose instead of deoxyribase.

‘The invention also encampasses a variant of & polynucleotide sequence encoding PR, Te
particitar, such # vanant polymiclentide sequence will have at least about 70%, or altornatively at
least about 85%, ot altemnatively ot least abowt 95%, or even at feast about 98% polynucieatide

sequence identity w the polynucleoiide sequence encoding PXIN. A pariicalar aspect of the
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invention encompasses a variant of a polynucleotide sequence corprising » sequence selected from
the group consisting of SEQ [0 NO:19-36 which has at lewst about 70%, ar alernatively at Jesst ehout
85%, or altersarively at least about 95%, or even at least ahout 98% polynucleatide sequence identity
te 2 nucleic acid sequence selected from the group censisting of SEQ U NO:19-34. Any ene of the
polyrnclectide variants described above can encode an amino acid sequence which containy at least
one fanctional of structural characteristic of PKIN.

It will be apprecisted by those skilked in the art thai as a resclt of the degeneracy of the
genetic code, a multitude of polynucleotide sequences encoding PXIN, some bearing minfmat
similarity to the polynucieotide sequences of any knowo and natorally oconrring gese, may be
produced. Thug, the invention contemplates each and every possible vartation of polynuclectide
sequence that could be made by sslecting conbinations based on possible codop choices. Thess
combinations are made i accordance with the standard triplet genctic code as applied to the
polynucleatide sequence of naturally oevurting PEIN, and all such variations are to be considered as
being specifically disclosed.

Althotgh nucleotide sequences which svcode PKIN and its variants are geocralty capabie of
bybridizing to the muclectide sequence of the naturally occurring PEBY under appropriately selected
conditions of stringency, it nay be advantageous (© produce nucleotide sequences encoding PEIN or
its derivatives possessing a substantially different codon nsage, e.g., Inclusion of nen-naturally
oceusring codons. Codons may be selecied to increase the rate at which expression of the peptide
oczurs in e particular prokaryotic or cukaryoric host in accordance with the frequency with which
particalar codons ars utilized by the host. Other reagons for substanGally aiterivg the mrcleotide
sequence cnooding FKIN and its derivatives wilhout altening the encoded aming ycid sequencey
mclude the production of RMA transeripts having more desirable propecties, such as a preater
kalt-life, than trapscripts produced from the pamrally cccuzring sequence.

The invention also encompasses production of DNA seguences which encode PKIN and
PEIN derivatives, ar fragiments thereof, entirely by synthetic chemistry. After production, the
synthetic sequence may be inserted into any of the many avnlable expression vectars and cell
systems using reagents well known in the art. Moreover, synthetic chemistry may be used to
introduce mutations into 2 sequence encoding PRIN or any fragment (hereof.

Also sncompassed by the invention are polynucleotide sequences that are capable of
hybritizing to the claimed polynuclectide sequencet, and, in patticular, to those shewn in SEQ 1D
MO:19-36 and fragments thereof wnder varous conditions of stringency. (See, e.g., Wahl, G M. and
S.L. Berger {1987} Mcthods Enzymol. 152:399-407; Kimmel, A R. (1987 Methads BEnzymol,
L32:507-511.) Hybridization conditions, inclading annealing and wash conditions. are described in

"Deligitions.”
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Methods for DNA sequencing are well knowa in the art and niay be used to pmictice any of
the embaditnents of the invention. The methods may employ such cizynes as the Klenow fragment
of DNA palymerase 1, SEQUENASE (US Biochemical, Cleveland OH), Taq polymeruse (Applied
Biosysterns), thermostable T7 polymerase (Amershaen Phanmacta Biotech, Piscataway NJ), or
combinutions of polymerases and procfreading exonucleases such as those found in the ELONGASE
amplification system (Life Technologics, Gaithersburg MD). Pretorably. sequence proparation is
autonnded with raachines such ss the MICROLAB 2260 liquid transfer system (Hamillon, Reno NY3,
PTC200 thermal cyeler (MJ Research, Watertown MA)Y and ABI CATALYST 300 thermat cycler
(Applied Biosystems). Sequencing is then carried out using either the ABL373 or 377 DA
sequencing system (Applied Biosysterps), the MEGABACE 1000 DNA sequencing system
(Molecnlar Dynamics, Sunnyvaie CA), or ather systems known in the art. 1he resuliing seguences
are analyzed using a vaciety of algorshms which are well known in the art. (Sec, e.g., Avsubcl, F.M.
(1597) Shovt Proocols in Molecular Biotooy, John Wiley & Seps, New “York NY, unit 7.7; Meyers,
R.A.(1995) Molecular Biology and Bigtechnology, Wiley VEH, New York MY, pp. 856-853.)

The nucleic acid sequences encoding PKIN may be extendsd utilizing a partial oucleotide
sequeace and employing various PCR-based methods known in the art to detect upsiream seguences,
such as promoters and regulatory eletents. For example, one method which may be employed,
restriction-site PCR, uses universal and nested primers to amplify unknewn sequence {rom genomic
DNA within a cloning vector. (See, e.g., Sarkar, G. (1993) PCR Methods Applic. 2:318-322.)
Another methed, inverse PCR, uses primers that extend in divergent direetions to amplify anknown
sequence from a circularized template. The tempiate is derived from restriction fragments comprising
akpown genornie locus and surrounding sequences. (See, e.g., Trighia, T. ct al. {1988) Mucleic Acids
Res. 16:518G.) A third recthod, captuze PCR, involves PCR amplification of DINA fragmenls
adjacent to known sequences in fuunan and yeast anificial chromosome DNA. (Ses, a.g., Lagerstiom,
M. et al. (1991} PCR Methods Applic. [:111-119) In this method, maltipte restriction enzyme
digestions and ligations may be used ta insert an enginecred double-stranded sequence into a region
of unknown sequence before performing PCR. Other methods which may be used to retrieve
unknown scquences are known in the act. (See, c.g., Parker, 1.D. et al. (1951) Mucleic Acids Res.
¥9:3055-3060). Additionally, one may use PCR, nested primers, and PROMOTERFINDER fibearies
{Clontech, Palo Alto CA) to walk genomaic DNA. This procedure svoids the need 1o screen libraries
and is useful in finding intron/exon junctions. For ail PCR-based methods, primers may be designed
using commercially available sofiware, such as OLIGO 4.06 primer anulysis software (National
Bioseiences, Plymouth MN) or another appropriale program, to be about 22 1o 30 nucleotides in
length, to have @ GC content of aboot 50% or more, and to anneal to the template at tomporatures of
about 68°C o 72°C.

JP 2004-511204 A 2004.4.15
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When sereening for full Jength cDNAs, it is preferabrte to use libraries that have been
size-selected o inciude larger cDNAs. In adgition, randosm-primed librarics, which often include
sequonces containing the 57 regions of gencs, are prefecable for situations in which an oliga d{T)
Library does not yield a full-length cONA. Genomic Kbraries may be aseful for satension of sequence
iots 5' non-transcribed regolatory vegions.

Capillary electrophoresis systems which are eommerctally available may be used to analyze
the size or confion the nuciesiide sequente of sequeasing or PCR products. In particular, capiilaty
sequencing may employ flowable polymers for electrophoretic separation, four different nucleotide-
specific, laser-sttomlated fluorcscaor dyes, and a charge congled device camera For detection of the
erpiteed wavelengths. Outputilight inteasity may be converted (o electrical signal using appropriate
software (¢4, GENOTYFER and SHQUENCE NAVIGATOR, Applicd Biosystems), and the entire
process from loading of samples (o computer analysis and cloetronic data display may be computer
controlled. Capilfary electruphoresis is especially preferable for sequencing small DNA frapments
which may be prescal in imited ampunts in a pariicutar sample.

In anather embodiment of the invention, polymicleotide sequences or fragments thescof
which encode PKIN may be cloned in recombinant DINA molecules that direct expression of PRI,
ot fragments or functional eguivalents thercof, in appropriate host cells. Due to the mherent
depeneracy of the genetic code, other DINA sequences which encode substantially the same or 2
functionally equivalent amino acid sequence may be prodoced wnd used to express PRIN.

The nocleotide scquences of the present invention can be engineered using methads generally
known in the art in order to alter PKIN-encoding sequences for a variety of purposes including, but
not limited {0, madification of the cloning, provessing, and/or expression of the gene product. 13NA
shuffling by random fmgmcmatic;n and PCR reassembly of pene fragmients and synthefic
oligonucieotdes may he nsed to engineer the nucleotide sequences. For example, oligomeleotide-
iediated site-directed rmuiagenesis may be used to introduce mutations that create nevw restriction
sites, alter glycosylation pattems, change codon preference, prodhies splice variants, and so forth.

The nucleotides of the present invention may be subjected to DNA shuffling techoigoes such
a5 MOLECULARBREEDING (Maxygen Inc., Santa Clara CA; desceibed in U.S. Patent Number
5,837,458, Chang, C.-C. et al. {1999) Kat. Bictechnol. 17:793-797; Chrixtians, F.C. et al. {1999} Nat,
Biotechnul, 17:259-264; snd Crameni, A. et al. (1996) Nal, Biotechnel. 14:315-318) to alter or
impreve the biclogical properties of PKIN, such as its biological or enzymatic activity or its ability to
bind to other molecules or compuunds. DNA shufiting is a process by which a lbrary of gene
vasiams is produced using FCR -mediated recombmation of genz fragments. The library is then
subjected to selection or sereening procedures that identify those pene variants with the desired

properties. These preferred variants may then be pooled and further subjected to recursive rounds of
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TINA shuffiing and selection/sceeening. Thus, genetic diversity 15 created through "amificial"
breeding and rapid molecular evolution. For example, fragments of a single gene containing random
point mulations may be recombined, screened, and then reshuffted urt] the desited propertics are
optimized. Altematively, fragments of a given gene may be recombined with fraginents of
homologous genes in the same gene family, either from the same or different species, theseby
maximizing the genetic diverzity of multiple natrally aconrring genes 1 a divected and controllable
menrer.

In another embediment, sequences enceding PEKIN may be synthesized, in whole or in part,
usiing sherndcal metbods well known in the aef. (See, e.g.. Caruthers, M.H. ot al. (1980) Nucleic Acids
Jymp. Ser, 7:215-223; and Horn, T. et al. (19807 Nucleic Acids Symp. Ser. 7:225-232.)
Alternatively, PIIN itself or a fragroent thereof may be synthesized using chemical methods. For
sxample, peptide synthesis cax be performed using various solution-phase or solid-phase wechnigues.
{8ee, e.g, Creighton, T. (1984} Proteigs, Structures and Molecular Properties, WH Freeman, New
Fork NY, pp. 55-60, and Roherge, 1.Y. et al. (1995) Science 269:202-204.) Automated synthesis
may be achieved using the ABL431A peptide synthesizer (Applied Biosystems). Additionally, the
umino acid sequence of PEIN, or any parl thereof, may be alteved during direct synthesis and/or
combined with sequences from other proteins, or any part thereof, to produce 2 variant polypeptide or
a polvpeptide having a sequence of a paturally ocourring polypeptide.

The peptide may be substaptially purified by preparative high performance liquid
chrematography. (See, ¢.g., Chicz, RM. and F.Z. Reguier (19907 Methods Finzymol. 182:332-421.)
The camposition of 1he synthetic peptides may be copfitmed by amino scid apalysis or by
seguencing. (Sec, e.g., Creighion, supra, pp. 28-53.)

In arder to cxpress a biologically active PEIN, the nucleotide sequences encading PEIN or
derivatives thereal may be inserted into an appropriate sxpression vestor, iL.e., a veotor which containg
the necessary elements for transeriptiona] and translaliona) contro} of the inseried coding sequence in
a sufiablc host. These elements nclude regulatory sequences, such as enhancers, constitutive and
inducible provioters, and 5° and 3" untranslated regions in the vector and in polynucleotide sequences
encoding PKIN. Such elements may vary in their strength and specificity. Specific injtinfion signals
miay also be used to achieve mare efficient transtation of sequences escoding PKIN. Such signats
mchude the ATG initistion codon and adjacent sequences, e.g. the Kozak sequence. In cases where
sequences encading PKIN and iis intation codon and upstream repulatory sequences afe. insested
inta the appropriate expression vector, po additional transcriptional or wanslational control signals
muy be needed. However, in cases where only coding sequence, ot a fragment thereef, is inserted,
xogenons trasslational control signals including an in-frame ATG initietion codon should be

provided by the vector. Exvgencns translational elements and initiation codons may be of various
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ongins, both ratural and synthetic. The efficiency of expression may be enhancedd by the inclasion of
enhancers appropriate for the particolar host cell systemused, (See, e.g., Schad, D. etal. (1994)
Rosulis Probl. Cell Differ. 20:125-162.)

Mcthods which are well knowa to those skilled in the art may be used te construct expression

veclors containing sequences encoding PEIN and appropriate transeriptonal and teapslational control

elements. These methads include in vitro recembinant DMNA technigues, synthetic techniques, and in
Yive genetic recombination. (See, e.g., Sambrook, 1. et al. {1 98%) Molecular Claning, A Labosuicey
Mineal, Cold Spring Harbor Press, Plainview NY, ch. 4, 8, and 16-17; Ausubel, FM. et al. (1995)
Cumrent Protocols in Molecular Biglogy, Jobn Wiley & Sons, New York Y, ch. 9, 13, and 156.)

A variety of expression vector/hast systems raay be atitized to contain and express sequences
encoding PKIN. These include, but are not limdted to, microorganisms such a8 bacteria ttansformed
with recombinant bacteriopbage, plasmid, or cosmid DMA expression vectors; yeast rransformed with
yrast expression vectors; insect cell systems infected with viral expression vectors (£.5., baculovires),
plant cell systerms transformed with viral cxpression vectors (2.4, cauliflower moswic virus, CaMV,
ot tabacen mosaic virus, TMVY or with bacwerial expression vectors (e.g., T3 of pBR322 plasmids); or
animal cell systems. (See, e.x., Sambrook, supra;, Ausubel, supra; ¥Yan Heeke, G. and 3.M. Schuster
(1989) J. Biok. Chem. 264:5503-3509; Engethard, B.K. 2t i, (1994) Proc. Natl. Acad. Sci. USA.
91:3224-3227, Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-1945; Takamatsu, M. (1987) EMBO
1. 6:307-311; The MeGraw Hill Yearbook of Science and Technolawry (1992} MeGraw Hill, Now
York NY, pp. 191-196; Logan, I, and T. Shenk (1984} Proc. Natl. Acad. Sai. USA 81:3655-3659; and
Harrington, JJ. et al. {1997) Nat. Genct. 15:345-355.} Expression vectors derived from setrovirnses,
adenovimses, or herpés of vaccinia viruses, or from various bactevial plasmids, may be used for
delivery of uucleotide sequences to the targeted orgam, tissue, or cell populavon. (Sec, e.g., i
Nicola, M. et al. {1958) Cancer Gen. Ther. 5(8):350-356; Yo, M. et al, (1953) Proc. Natl, Acad. Sci.
USA 90(131.0340-6344; Buller, B.M. et al. (1985) Nuture 317(6040):213-815; McGregor, D.P. eral.
(1994) Mol. Immunoi. 31(3):219-226; and Verma, LM, and N. Somia (1997] Nature 389:230-242 3
The invention is not liroited by the host cell smployed,

In bacteral systemns, a number of cloning and cxpression vectors may be selected depending
unon the nse intended for palynucleatide sequences encading PKIN. For example, rontine cloping,
subcloning, and propagation of polymecleotide sequences encodmg PKIN can ke achisved asing a
mltifunctionai B. celi veetor such as PRLUBESCRIPT (Stratagene, La Jollx CA) or PSPORT}
plasmid {Life Technologies). Ligation of sequences encoding PEIN into the vector's multiple

cloping site disropts the lacZ geae, allewing 2 colorimetric soreening procedore for identification of
tramsforroed bacteria containing recombinant molecules. In addition, these vectors may be usetul for

in vitra transcription, dideoxy sequencing, single strund rescoe with helper phage, and creation of

3
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nested deletions in the cloned sequence. (See, e.p., Vet Heeke, G. and 5.M. Schuster (1939) 1. Biol.
Chem. 264:3303-5508.) When larze quantities of PEIM are necded, e.g. for the producticn of
antibodies, vectors which direct high fevel expression of PKIN may be used. For example, vectors
contuining the strong, inducible SP6 or T7 bacteriophage promotes may be used.

Yeust expression systems may be used for production of PEIN. A number of vectors

containing constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGB

promaters, may be used in the yeast Sacebaramyces cerevisiae or Pichiy pastoriy. o addition, such
vectars direct cither the secretion or intcaceilular retention of expressed proteins and enable
inteyration of foreign sequences inte the host genome for stable propagation. (Sec. e.g., Ausubel,
1995, supra; Bitter, {L.A. et al. (1987) Melbods Enxymol. 133:316-344; and Scorer, C.A. et al. (1994)
BiofTechoology 12:181-184)

Plant systems may also be used for expression of PEIN. Transcription of sequences encoding
PKIN may b driven by vical prontoters, &.g., the 355 and 138 promoters of CaMV wsed alone or in
combination with the owega leader sequence fromn TMVY (Takamatsa, M. (1987) EMBO 1.
6:307-311). Altemariveiy, plant prometers such as the small subunit of RUBISCG or heat shock
promoters may be used. (See, e.g., Corozzi, G. o1 al. {1984) EMBO I 3:1671-1680; Broghe, R. et al.
(1534} Science 224:838-343; and Winter, J. et al. (1991) Results Probi. Cell Differ. 17:83-103.)
These comstructs can be introduced intty plant celis by direct DNA tansformation o
pathogen-mediated transfection. {Sec, e.g.. The McGraw Hill ¥ carhook of Seience and Technelogy
(1692) MeGraw Hill, New York MY, pp. 191-196)

In mammaliazn cells, a sunber of viral-based expression systems may be utilized. In cases
where an adenovims is used as an expression vector, sequences encodiog PKIN may be ligated into
an adenovirus transcriptionfiransiation complex consisting of the late promoter and tripartite leader
sequence, nsertion in & non-sssential ET or K3 region of the viral genome may be used to obtain
infective vims which expresges PKIN in host cells. (Sew, ¢.g.. Logan, J. and T. Shenk (1984) Proc.
Matl. Acad. Sei. USA 81:3655-3652.) In addition, transcription enhancers, such as the Rous sarcoma
viris (REV) enhancer, may be used o increake expression in mammakian bost cells. SV4{) or EBV-
based vectors may 4350 be used for high-fevel protein expression.

Human antificial chremesomes (FLACs) may alse be emploved to deliver larger fragments of
NA than can be contained in and expressed from a plasmid. HACs of about 6 kb to 1¢ Mb are
construcled and delivered via conventional delivery methods {liposomes, palycationic amino
polymaers, or vesicles) for therapeutic purposes. (See, .., Harrington, J.). et al. (1997) Nat. Genel.
13:345-335.)

For long term production of recontvinant proteins in marmmalian sysiems, stable cxpression

of PKIN in cell lines is preferred. For example, sequences encoding PKIN can be transformed inio
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cell lines using expression vectors which way contain vival edgos of replication and/or endogenous
exprossion elemnents and a selectable rurker gene on the same or on & separate vecior. Following the
intraduction of the veator, cells may be atlowesd to grow for about 1 to 2 days in enriched media
bofore being switched to selective media. The purposs of the selectable marker is tn confer resistance
to a selective agent, and its presence allows growth and recovery of cells which successfully express
the introdwer] sequences. Resistant clones of stably transformed cells may be propagated using
tiasue culure techniques approgriate to the cell bype.

Any number of selection systems may be used to recover transformed cell lines. These
inchude, but are not landted 10, the herpes simplex virus thymidine kinase 2nd adenine
phosphoribasyliransferase genes, for use iz & and apr” cells, respectively. {Sce, c.g., Wigler, M. ot
al. (1977) Cell 11:223-232; Lowy, 1. et al. (1980) Cell 22:X17-823) Also, antimetabolite, antibiotic,
or berbicide resistance can be vsed as the basis for selection. For example, dhfr confers resistance to
methotrexate; neo confers resistance (¢ the aminoglycosides neomycin and G-418; and &y and pur
cunfer resistance to chlorsulfuron and phosphineiricin acetyltransferase, respectively. (See. e.p.
Wigler, M. et al, (1980) Proc. Natl. Acad. Sci. USA 77:3567-3570; Colbere-Garapin, F. et al. {1981)
1. Mel. Biol. 150:1-14.) Additional selectable genes have been described, e.x., trph and AisD, which
alter sellular requicements for metabolites. {See, e.g., Hartman, §.C. and B.C. Mulligan (1958) Proz.
Natl. Acad. Sci. USA 85:8047-8051)) Visible markers, e.g., anthecyanins, green fuorcscent protoins
{3FP; Clantech), B glucuronidase and its substrate B-glicuronide, or luciferase and its substrate
lnciferin may be used. These markers can be used tot only to identify tansformunts, but also to
guanify the amount of rransient or stable pretein expression euributable i & specific vector system.
(Ses, &.g., Rhwdes, C.A. (1995} Methods Mol. Biol. 35:121-131.)

Although the presepec/abumce of market gene expression sugpests that the gene of interest is
also present, the presence and expression of the gene may need to be confined. For example, if the
sequence enceding PEDY is inserted within . marker gene seqnence, transformed celRs containing
sequences encoding PRKIN can be identified by the absence of marker gene function. Alternatively, a
marker gene can ba placed in tandem with a sequence sncoding PEIN under the control of a single
promoicr. Expression of the marker geve in respense to induction or selection usnally indicates
expression of the tandsin gene as wefl.

In general, host cells that contain the nucleic acid sequence encoding PKEN and thai express
PRIV moay be identified by a variety of procedures known to those of skill in the ast. These
procedures include, but ure ot limited to, DNA-DNA or DNA-RMA bybridizations, PCR
amplification, and protein bioassay or immunoassay technigues which include membraue, solution, or
chip based technologies for the detection and/or quantitication of nucleic acid orF protein sequences.

Tmmenological methods for detecting and measuring the exprossion of PRIV esing either

3%
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specific polyclonal or wanacional antibodies are known in the art. Examples of such techniques
include enzyme-linked imrmaosorbent assays (ELIS As), radioimmuncassays (RIAs), and
fluorescence activated cell sorting (FACS). A two-site, mangclonal-based inmmmmoassay utjlizing
manoclonal antibodies reactive to iwo non-interfering epitopes on PRIN is prefermed, bt a
competitive binding assay may be cmployed. These and other assays are well known in the art. (See,
&.g., Hamgpton, K. ef al. {1990} Serological Mcthods, a Eaboratory Manual, APS Press, St. Paul MN,
Sect. IV, Coligan, LE. =t al. {1997) Cyreent Frotocols in Immunolopy, Greene Pub. Aszecizics and
Wiley-Interscienve, New York WY and Pound, 1.0, (1998} Immuncchemical Protocols, Flumana
Prasgs, Torowa NIL)

A wide variety of labels and conjugation techniques are known by those skidled in ihe art and
may be used in various nucleic acid and amine actd assays. Means for producing labeled
hybridization o1 PCR probes for detectiag scquences rolated to polynuckotides encading PKIN
include oligolabeling, nick translution, end-labefing, or PCK aiplification using a lsbeled nuckeotide.
Alternatively, the sequences encoding PKIN, or any fragments theveof, may be cloned inte a vector
for the producton of an mRINA probe. Such vectors are known in the art, are commercially available,
und may be used {o synthesize RNA probes in vitro by addition of ax apprapriate *NA polymerase
such as T7, T3, or 8P6 and labeied nuclectides. These procedures may be conducted using a variety
of commerciatly availabie kits, such as those provided by Amersham Phatnacia Biotzch, Promsga
(Madison W), and US Bicchemicsl. Suitable reporter molecules ot labels which may be used for
case of detection inciude radivnuclides, enzymes, fluonescent, chemiluminescent, or ciromogenic
ageits, us well as substrates, cofsetors, inhibitors, magneric particles, and the like.

Host cells transtormed with nuclectide sequences encoding PKIN may be aultured under
conditions suitable for the expression aud recovery of the protein from ceil culture. The protein
produced by a transformed cell may be secreted or retained intracellulariy dependivng on the sequence
andfor the voctor uscd. As will be andarstacd by those of skill in the art, expression vectors
containing polynucicotidos which encods PKEN may be desigued to contain signal sequences which
direct secretion of PNV through a prokaryotic or enkaryotic cell memnbrane.

Iny 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, plycosylation,
phosphorylation, liptdation, and acylation. Post-tranglational processing whick cleaves a “prepro™ or
“pra” form of the protein may also be nsed 1o specify protzin targeting, folding, andfor activity.
Different host cells which have specific ceilular machinery and characteristic mechanisms for
post-translational activizics (e.g., CHO, Hela, MDCK, HEK293, and WI38) are available from the
Amstican Type Caliure Collection (ATCC, Manassas VA) and may be chosen to ensure Lhe corcect
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mnodification and processing of the foreign protein.

In another embodimear of the invention, samral, medified, or recombinant nueleic acid -
sequences encoding PEIN raey be ligated to a heterologous sequeace resulling in translation of a
fusion protein in any of the aforementioned host systems. For example, a chimeric PKIN proicin
containing a heterologous moiety that can be recognized by a commercially available antibody may
Tucilitate the sereening of peptide libraries for inhibitors of PRI activity, Heterologous protein and
peptide moieties may also facilitate purification of fusion proteins using commercially available
affinity matrices. Such moieties inchide, but ure ret lirited to, ghrtathione S-transferase (GST),
maltnse binding protein (MEF), thioredoxin (17x), calmodulin binding peptide (CBP), 6-His, FLAG,
c-meye, and hemagglutivin (HA). GST, MBP, Trx, CBF, and 6-His enable parification of their
cognate fusion proteins on imwobilized ghitathione, maltose, phenylacsine oxide, calmoduiin, and
metal-chelale resins, respectively. FLAG, e-niye, and hemagglntinin (HA) enable irnmuneafiinity
purification of fusion prozeins nsing commercially available monecional and polyclonal antibodies
thut specifically recognize these epitope tags. A fusion protein may also be enginecred to contain a
proteolytic cleavage site locutzd nerween the PICIN encoding sequence and the heterologous protein
sequencs, s that PEIN may be cleaved away from the beteralogons moiety fotlowing purification,
Metheds for fusion protein expression and purification are discussed in Avsubel (1995, supra, ch. 10).
A variety of commercially available kits may also be used to Facilitate eapression and purification of
fusion proteins.

In a further embodiment of the invention, synibesis of radiotabeled PEIN may be achieved in

vitre using the TNT rabbit reticulecyie lysate or whear aorm oxtract systein (Proimega). These

systems coupie transcription and transtation of protein-coding sequences operably associated with the
T7, T3. or 8P6 pramoters. Translation lakes place in the pressnce of @ radiolabeled amine acid
precursor, for exampie, **S-methionine.

PEIN of the present invenrion or fragments thereof may be sed 1o sereen for componnds that
specifically bind to PETN. At l=ast onc and up to a plurality of test compounds may bs screened for
specific binding to PKIN. Examples of test compounds include antibodies, cligonucleotides, proteins
le.g., receplors), or smull molecules.

In ene embodiment, the compound thus tdentified is clasely relared io te natural tigand of
PKIN, e.g., a ligand or fragment thereof, a naiural substrate, & ssruciural or Fanctional mimetic, of a
natoral winding pattner. (See, =.g., Coligan, LE. ef al. (1991) Qurrent Protecols ip bmpwmnology 1{2):
Chapter 5.) Similacly, the compound cun be closely related to the natural receptor to which PEKIN
binds, or to at least a fragment of the receptor, c.i.. the ligand binding site. T cither case, the
compoand crn be rationally designed using knowa techniques. Tn one embodiment, seteening for

tbese componnds imvolves producing appropriate cells which express PEIN, eithet us a secreted
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protein or on the ¢ell membrane. Prefermed cells inchide colls froue mammals, yveast, Drosopiiila, or
E. coli. Cells cxpressing PEUN or cell membrans fractions which contain PXIN are then contacted
with a test compournd and hinding, stimulatian, at inhibition of activity of either PKIN or the
compound is analyzed.

AR assay may sinply test bindifi of a test compound w the polypeptide, whercin binding is
detected by a fluorophore, radioisotope, enzyme conjugate, or other detectable label. Bor example,
the assay may comprise the steps of combiting At Jeast one tegt compound with PKEY, cither in
solution or affixed to a solid support, and detecting the binding of PKIN to the compound.
Atermatively, the assay may detect or measure binding of 3 test coraponind in the presence of a
labeled competitor. Additionally, the assay may be carried ont using ceil-free preparations, chemical
librarics, or natrral product inixtures, and e test compound(s) may be fiee in solution or affixed o a
solid support.

PKIN of the present invention or fragments thersof may be used to sereen for compounds that
modulate the activity of PEIN. Such compounds may include agenists, antagonists, or partial or
inverse agonists. [n one embodiment, an assay is performed under conditions permissive for PEIN
activity, wherein PKIN is combined with at least one test compound, and the activity of PKIN in the
presence of 4 test compound is corpared with the activicy of PKIN in the absence of the test
compound. A change in the activity of PKIM in the presence of the lest compound is indicative of &
corapound that modulates the activity of PKIN. Alternatively, a test compound is cornhined with an
n vitte or cell-free system comprising PRIN under cooditions snitable for PKIN activity, and the
assay is performed. In either of these aszays, s tesf componnd which moedulates the activity of PRIN
may do 20 mdireetly and need not come in direet coptact with the test commpound. At least one and op
ta & plarality of test compounds mey be screcned.

Tn another embodiment, polynucleolides encading PEIN or their masmnalian homologs may
be “knockad out” in an animal modei system using homologous recorbinatioa in embryonic stom
(ES) cells. Such technigues are well known in the art and are useful for the generation of animal
mudels of bumun disease. (See, e.g., U.S. Patent Womber 5,175,383 and U S. Patent Number
5,767,337} Bor axample, mouse BS cells, such as the mouse 129/8v] cell line, we derived from the
early mouse embryo and geown in culture. The ES cells are transformed with a veclor containing the
gene of {orerest disnipted by a marker gete, £.2., the neomyein phosphotransferase gene (neo:
Capecchi, MR, (1989) Science 244:1288-1292). The vector inlegrates into the cerrespondiag region
of the host genome by homologows racombination. Alternatively, bomelogous recombination takes
place using the Cre-loxP system to knockout a gene of inlerest in a tissue- or developmental stige-
specific manner (Marth, LD, (1996) Clin. Invest. 97:1999-2002, Wagner, KLU, ot 2l. (1997) Nucleic
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Acids Res, 25:4323-4330). Transformed ES cells are identified amd microlnjected inte mouse cell
hlastocysts such as fwose from the CSTBL/6 mouse sirzin. The blastocysts ace surgically transferred
0 peeudopregnant dams, and the resulting chimesic progeny arc genotyped and bred to praduce
heterozygons or bornozygous strains. Transgenic animels thus geverated may be fested with potential
therageutic or toxic agents.

Peolynuclcondes encoding PKIN may alzo be mampulated in witvo i ES cells derived frome

human blastogysts. Human ES cells have the potential to differentiate into at least eight separate cell
lineages inchuiding endoderm, mesodenn, and ectodermal cell types. These ceil liveages differentiate
inta, for example, nourat cells, hematopaietic dneages, aud cariomyocytes (Thommson, JA. ef al.
(1998) Sejence 232:1145-1147).

Polynucieatides encoding PKIN can also be wsed to ereate “knockin” immanized animals
{ptgs) or transgenic animals (mice or rats) to model lwivan diseaze. With knockan techuology, a
region off a polynuclectide encoding PKIN is injested into anirual ES cells, and the injected sequence
integrates inte the animal cel! genorre. Transformed celis are injected into blastlae, and the
blastnlas are implanted as described sbove, Trapsgonic progeny or inbred lines are studicd and
teeated with potential phavrnacentical agents to obtain information on freatment of & humg disense,
Alternatively. 2 mammal snbred to overexpress PKIN, .., by secreting PEKIN i its milk, may also
serve as f convanient sowrce of that protein (Janne, J. et al. (1998} Biotechnol. Asnu. Rev. 4:35-74).
THERAPEUTICS

Chermical and skuciural similarity, e.g., in the context of sequences and wotfs, exisis
between regiops of PKIN and huraan kinases. In addition, the expression of PKIN is closely
associated with cancer, diseased, proliferative, candiac, fumorous, and digestive lissues, degenerative
diseases of the brain, suggesting that PRIN plays & role in necrotic disorders affecting the central
nervous system, and neuranal tissnes (6.g. brain and spinal cord, see Table @). Thetefore, PKIN
appeurs to play a role In maintenance and potentially the neoplastic transformation of cells of the
ceniral nervous system, and in cancer, immune disorders, disorders affecting growth and
development, cardiovaseufur diseases, and lipid disorders. Tn the trestment of disorders associaied
with increasied PEIN expression or activity, it is desirable to decrease the expression or activity of
FXIN. Inthe treatment of disorders associated with decreased PIXIN expression or activity, it is
desirable to incrzase the eapression oy activity of PKIN.

Therefore, in ane embediment, PXIN or a fragment or derivative thorsof may be
administered to a subject to treat or prevent a disorder associated with decreased expression or

activity of PKIN. Examples of such disorders include, but ate not limired to, a cancer, such a5

adonacarei leukenia, ymph melanomi, mycloma, sarcemu, feratocarcinons, and, in

Ymg
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particulay, cancers of the adrenal gland, bladder, bone, bone marrow, braln, breast, carvix, gall
bladder, ganglia, pastivintestinat iract, Reart, kidaey, liver, lung, wnscle, ovary, pancreas, perathyroid,
penis, prosiate, salivacy glands, skin, spleen, testis, iymus, thyroid, and uterus, leukerias such as
multiple myelona wnd lymphomus such as Hoidglin®s disease;, an ivamune disorder, such as acquired
inmutiodeficiency syndrome {AJDS), Addison's disease, adult respiratory distress syndrome,
allergies, ankylosing spondylitis, amyloidosis, anemia, astluna, athecosclerosis, antvimmune
hemolytic aneria, autoinumuoe thyroiditis, sutoinunune polyeandocrinopaihy-candidiasis-cctodermal
dystrophy (APBCED), bronchitis, cholecystitis, contact dermeitis. Crohn's disease, atopic deroratitis,
detmatomyositis, diabetes roellitus, emphysema, episodic lymphopenia with lymphacytotoxins,
erythreblastesis feialis, erythema nodosurm, atrephic gastritis, glomeruloacphrilis, Goodpasture’s
syndrome, gout, Graves” disease, Hashimeto's thyroidits, hypereosinophilia, irritable bowel
syndraine, multiple sclerosis, myasthenia gravis, myacardia! or pericardial fnflammation,
osteoarthiitls, usteoporosis, pancreatits, polyrayositis, pserizsis, Reiter's syndrome, rieumatosd
arthritis, scleroderma, Sjdgren’s syndrome, systemic anaphylaxis, systemic lupns erythematosus,
systemic selecosis, thromboeytopenic purpuca, ulceraiive colitis, uveilis, Wemer syndrome,
complications of cancer, hemodialysis, and cxtracorpareal circulation, viral, bacterial, fungal,
parasitic, protozoal, and helminthic infections, and rauma; a growth and developmental disorder,
such as actinic keratosis, arteriosclerosis, atherosclerosis, bursiis, cirmhosis, bepatitis, mixed
connective tissue disease (MCTD), myelofibrosis, paroxysmal rocmrnat hermoglobinuria,
polyeythemia vera, psoriasis, primary thrombocytheroia, and cancers including adenocarcinoims,
feukemia, lymphoma, melanoma, siyeloma, sarcoma, toratacarcinoma, and, in pacticular, cancers of
the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, gall bladder, ganglia,
gaslrointestinal tract, heart, kidney, Kver, lung, muscle, vvary, pancreas, parathyroid, peuis, prostate,
salivary glands, skin, spleen, testis, thyyms, thyeoid, and uterns, renal mbular scidosis, aoemia,
Cusbing's syndvonae, achondroplastic dwarfisin, Duchenne and Becker muscular dystrophy, epilepsy,
gonadal dysgenesis, WAGR. syadrome (Wilsss® umor, aniridia, genitourinary abnormalities, and
mental retardation), 3mith-Magends syndrome, myclodysplastic syndrome, hereditary mucoepithelial
dysplasiz, bereditary keratodermas, heveditary nenropathies such as Charcot-Maie-Tooth disease and
aeorofibromatosiz, hypothyroidism, bydrocephalus, seizure disorders such as Syndenham's chorca
and cerebral palsy, spina bifida, aencephaly, craniorachischisis, congenital glaucoma, catacl, and
sensorineual heuring loss; a sardiovascular dissase, such a3 areriovencuws fistuls, utberesclerosis,
hypettension, vasculitis, Raynaed's disease, anenrysms, arteriul dissections, varicose veins,
thrombophlebitis and pblebothrambosis, vascular tumors, and complications of thrombolysis, balloon
angioplasty, vascular repiacement, and cotonary artery bypass graft surgery. congestive heart faiture,

ischemnic heart disease, anging pectoris, myocardial infarction, hypericasive heart disease,
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degenerative valvular heart disease, calcific aostic wtlve stenosis, congenitally bicuspid aortic valve,
mitral annular ealeification, mitral valve prolapse, rhewmatic fever and cheumatic heant disease,
infective endocarditis, ponbacterial thrombotic eadocarditis, endocarditis of systemic hupus
orythematosus, carcinoid heart disease, cardiomyopathy, myocarditis, pericarditis, neopiastic heart
disease, congenital heart diseasc, and complications of cardiac iransplantation, congenital ung
amomalies, atelectasis, pulmonary congestion and ederau, pulmonary embolism, pulmonary
hemerthage, pulmonary infarction, pulmobary bypetiension, vascular sclerosis, obstmctive
pubnenary disease, restrictive pulmonary disease, chronie obstrective pulmonary disease,
emphysema, chronic bronchitis, bronchial asthana, bronchjectasis, bactorial pnewmenia, viral and
myceplasmal preumonit, hung abscess, palmonasy tabercdosis, diffuse igterstitial diseases,

poermoconioses, sareaid ithopathic pukmonary Bbrosts, desquamative interstitial pnesmonitis,

bypersensitivity pneumonitis, pulmaonary sosmophilia broachiclitis obliterans-nrganizing preumomns,
diffuse pulrmonary hemorthage syndiomes, Goodpasture's syndromes, [diagathic pulmonary

hemosiderosis, pulmonary invol tin coll raseular disorders, pul v alveolar
profeinosis, lang mwmaors, inflammatory and nonjnflammatory plenral effnsions, ppeumothorax,
pleural tumors, drug-induced lung disease, radiation-indeced lung distase, and complications of lunyg
transplantation; and a lipid disorder such as fatty liver, chalestasis, primary biliary cichosis, carutine
deficiency, camitine palmitoyltransferase deficiency, myoadenylat deaminase defictancy,
hypertriglycerideinia, l1pid stosage diserdors such Fabry's disease, Gavcher’s discase, Nienann-
Pick's disease, metachromatic feukodystrophy, adrenoieukodystrophy, GM, gangliosidesis, and
cereid lipofuscinosis, abetalipoproweinemia, Tangier disease, hyperfipoproteinemiy, diabetes mellitus,
lipadystrophy, lipomatoses, acute panniculitis, disseminated fat necrosis, adtposis dolorosa, lipaid
adrenal hyperplasia, minimal chaoge disease, liponmas, atheroscleresis, bypercholosterolemia,
kypercholesterolemia with kypeririglyceridemia, primary hypoatphalipoproteinemta, hypothyroidism,
vena) diseass, liver disease, lecithin:cholestero] acylvansforase deficicney. cercbrotendinons
xanthomatosis, sitesterolemia, hypocholzsterolemin, Tay-Sechs disease, Sandhoff's discase,
hyperlipidemia, hyperlipamia, lipid myopathies, and ohesity.

In another embodiment, a vector eapable of expressing PKIN or a fragment or derdvative
thereof may be administered 10 2 subjest to treat or prevent u disorder assaciated with decreased
expression or activity of PKIN including, but not imited to, these described above.

In 4 furtber erubodizent, a composition comprising & sebstantially purified PIIN in
copjuncrion with a suitable pharnmesutical carrist may be administered to & subject to treat or prevent
a disorder asseciated with deorcased cxpression or activity of PKIN including, but not limited to,
those provided above,

In still another enbodiment, an agenist which modulates the activity of PKIN may be
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adminisiered o a subject ic treat or prevent a disorder assoctated with decraused expression or
activity of PKIN including, but aot limited to, those tisted above.

I a further embediment, an antagonist of PKIN may be administered to a subject 1o treat or
prevent 4 disonder associated with increased expression or activity of PEIN. Examples of such
disorders inclde, but are not limited to, fhose cancers, immune disorders, disorders affecting growth
and development, cardiovaseular diseases, and lipid disorders descobed above. In one aspect, an
mtibody which specifically binds PKIN may be used direcily as an antayonist or indirectly as a
targeting or delivery mechanism for bringing 2 pharmacentical agent te cells er tissues which sxpress
PKIN.

In an additional embadiment,  vectar expressing the complement of the polynucieotide
encoding PKIN may be administorod to a subject to treat or prevent a disorder associared with
increased expriession or activity of PEIN including, but not limited to, those described above.

In other embodiments, any of the proteing, antagonists, antibodies, agonists, cornplerentary
sequences, or veetars of the invention may be administered in corhination with wther appropridte
therapeutic agents. Seleciion of the appropriate agents for use in conbination therapy may be made
by one of ordinary skill in the art, aceording to conventional phammaceutical principles. The
conbination of therapentic agents miy dot synergistically to effect lhe treatment or prevention of the
varions disorders described above. Using this approach, onc may be able to achieve therapsntic
efficacy with lower dosagss of each agent, thus redneiny the polentinl for adverse side effects.

An aniagonist of PKIN may be produced using methods which are generally known in ke art.
In particular, purified PKIN may bensed to produce antibodies or 16 scieen Hbracies of
pharmacentical agents to identify those which specifically bind PKIN. Antibodies to PKIN may alsa
be generated using methads that ane well known 1o the art. Such antibodiey may include, but arc not
limited to. petyclonal, menoclonal, chimeric, aand siagle chain antibodies, Fab fragments, and
fragments produced by a Fab expression library. Neutralizing antibodies (i.e., those which inhibit
chimer formation} ave generally preforred for therapevtic use.

For the production of antibadies, varicus hosts including goats, rabbits, rats, mice, hurnans,
and others may be immunized by injection with PXIN or with any fragment or oligopeptide thereof
which bas immunogenic properties. Depending on the host species, various adjuvanis may be used o
increase immunological response. Suoch adjuvants include, but are ot limited to, Freund s, mineral
gels such o5 aluminum hydroxide, and surface active substances such as lysolecithis, pluronic
polfyols, polyanions, peptides, oil emulsions, KLH, and dinitcophenol. Among adjuvants used in
hureans, BCG {bacilli Calmette-Guerin) and Corypebactering panvam, are especially preferable.

It is preferred that the oligopeptides, peptides, or fragments vsed to induce atihodies Lo

PEIN have an amino acid sequence consisting of at least about 5 armine acids, and gencrally will
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consist of at least about 10 amino acids. It is zlso preforable that these oligopeptides, peptides, or
fragments are jdentical to 2 portion of the amine acid ssquence of the zatuzal protein. Shert stretches
of PKIN amino acids may be fused with those of another protein, such as KLH, and antibodies to the
chimeric molecule may be produced.

Monaclonal aatibadies to PKIN may be prepared using any technigue which provides for the
production of antibody melecules by continuous cell Yines in culture, These inchide, bai ars not
lisnited to, the hybridon technigue, the human B-celt hybridoma fechnigue, and the EBV-hybridoma
techaique. {Ses, .z, Kobler, G. et al. (1977) Mature 256:495-467; Kozbor, D. et al. (1983} T,
Immunol. Metheds 81:51-42; Cote, R.1. et al. {1283) Proc. Nat). Acad. Sci. UI3A 80:2026-2020; and
Cale, 8.P. gt al. (1984) Mol. Cell Biol. £2:108-120.)

In addition, techniques developed for the production of “shimevic antibodies,” such as the
splicing of mouse antivody genex to human antihody gepes to obtain a molecsle with appropriate
antigen specificily and biological activity, can be used. (See, c.g., Morrison, 5.L. et al. (3984} Proc,

Jatl, Acad. Sci. USA 81:6851-6835; Neubarger, M.S. ot al. (1984) Nature 312:604-608; and Tokeda,
5. etal. (1985) Nature 314:452-454.) Ailernatively, techoiques described for the prodaction of single
chain antibodies may be adapied, using methods known ia the art, fo produce PKIN-specific single
chain antibodies. Antibodies with related specificity, but of distinet idiotypic composition, may be
generated by chain shuffling from random comibinatorial immunagiobulin ttbraries. (Ses, e.g.,
Burton, D.R. (19913 Proe. MNath. Acad. Sci. USA 88:10134-10137.)

Antibodies may also be produced by inducing in vive production in the Iymphocyte

population or by sereening immunoglobulin libraries or panels of highly specific binding reagents as
disclosed in the literature. (Sce, ¢.g., Orlandi, R cf al. {1939} Proc. Natl. Acad. Sci. USA
B6:3833-3837: Wipter, G. et al. (1991) Narure 349:293-209.)

Antibody fragments which contan specific binding sites for PKIN may alsa be generated.
For exampie, stich fragments insltde, bt are oot lirsited fo, Flab'), fragments produced by pepsin
digestion of the antibody molecule and Fab froagments generated by reducing the disulfide bridges of
the B{ab'y2 fragimeris. Aliernatively, Fab expression libraries may be constracted to allow rapid and
easy identiffeation of manaclonal Fab fragments with the desired speeificity. (Sec, e g, Huse, W.IL
et al. (1989} Science 246:1275-123 L)

Various hrmuncagsays may be used for screening to identify antibodies having the desired
specificity. Numerous protocals for competitive binding or immuporadiometsic assays vsing either
polyclenal or moacclonal antibodies with established specifivities are well known in the ait. Such
impmnacassays typically involve the measurcisent of complea formation berwaen PKIN and #ts
specilic antibody. A lwo-site, monoclonal-based inumunoassay utilizing menoclonal antibedies

reactive (0 two non-inlerfering PXIN epitopss is generally used, but a competitive binding assay may
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also bo employed (Pound, supra).

Various methods such as Scatchard analysis in conjunetion with radieiromunsassay |
techmigues oay be used to assess the affinity of antibodies for PKIN. Affinily ts exprossed as an
association constant, K, which is defined as the molar concentration of PKE-antibody complex
divided by the motar concentrations of free antigen and free entibody under equilibriam coaditions.
‘The K, determined for a preparation of polyclonal imtibodies, which are heterogeneous in their
affinities for multiple PKIN epitopes, represeats the average affinity, or avidity, of the antibodies for
PEIN. The E, determined for a pregavation of monaclonal antibodias, which are ruonespecific for a
particuiar PEIN epitope, repressuts a true measure of affinity. High-affinity antibody preparations
with K, ranging fram about 107 to 10' Lfmole are preferred for use in immuncassays in which the

PEIN-antibody complex must withszand rigorous menipulations. Low-affinity antibody preparations

-with K, runging fram hawt 10° to 107 L/mole are preferred for use in immunopnrification snd similsr

prouccdures whicl ultimately require dissociation of PRIN, preferubly in uctive form, from the
antihody {Catty, . (1938) Antibodics, Yolume I! A Practical Approach, TRL Pross, Washington DC;
Liddell, LE. and A. Cryer (1991) A Practical Guide to Monozlonal Antigodies, John Wiley & Sous,
New Yook NY).

The titer and avidity of polyclonal antibody preparations may be further ovaluated to
detcrmine the quality and suitability of such preparations for cerlain downstream applications, For
cxample, a polyclonal antibody preparation contzining at ieast 1-2 mg specific antibady/ml,
preferabty 5-10 mg specific antibody/mt, i generally smployed in procedures requiring precipitation
of PEG¥-antibody complexes. Provedures for evaluating antibody specificity, titer, and avidity, and
guidelines for antibody quality and usage in varions applications, are gencrally available. (Sce, ¢.g.,
Catty, supra, and Coligan et al. supra.}

Tn another embodiment of the invention, the polynuclcotides encoding PKIN, or any fragment
or complement thereof, may be used for tharapentic purposes. In ane aspect, modifications of gene
expession can be achieved by designing complementary sequences or antisense makecules (DNA,
RNA, PNA, or madified oligonucleotides) to the coding or repulatory regions of the gene cocoding
PEIN. Such technology is well knawn in the art, and antisense oligonucieotides or larper fragmients
can be designed from vanous locations atong the coding or control regions of sequences encoding
PKIM, (See, .o, Agrawal, 5., ed. (1596) Antisense Thempentics, Humana Press Inc., Totawa N1.)

In therapeutic use, any gene delivery system suitabie for introduction of the antisense
sequences into appropriate larget eells can be used. Antisense sequances can be delivered
intracellady in the form of an expression plasmid which, upen transcription, produces a seqnence
cormplementary 1o 4t lsast a portion of the cellular segquence encoding the target proein. (See, eg,
Slater, LE. et al. (1998) I. Allergry Cb. iovnunol. 102(3):469-475; and Scanion, K.I. et al. (1995)
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9{13):1284-1296.) Autiscnse sequences can alsa be introduced intraceihularty through the use of viral
vectors, such as retrovins aod adeno-associated virus vectors. (See, e.g., Miller, A.D. (1990} Blood
T6:771; Avsubel, supmm; Uckert, W. and W. Walther (1994) Pharmacol. Ther. 63¢33:323-347.) Other
gene delivary mechanismas mchude lipesome-derived sysiems, artificial viral epvelopes, and other
systeins known in the art. (Sec, e.g., Rossi, L1 (1995) Br. Med. Bull. 33{1):217-225; Boado, R J. et
el. (1998} J. Pharm. ei. 871 11:1308-1315; and Morris, M.C. et al. (1997} Nocleic Acids Res.
25(140:2730-2736.)

In ancther embodiment of the invention, polynucleotides encoding PKIN may be used for
somatic or germline gene therapy. Gene therapy may be perfonmed to (i) correct a genetic deficiency
(&.z., ip the cases of scvere corbined immuncdeficiency (SCID)-X1 disease characterized by X-
linked inheritapce (Cavazzara-Calvo, M. et al. {20007) Science 283:669-672), severs combived
immunodeficiency syndrome associated with an inherited adenosine deamiiase (ADA) deficlency
(Blacse, RM, el al. (1995) Science 278:475-480; Bordignon, C. et al. (1995} Scizncs 270:470-475),
eystic fibrosis (Zabner, J. et ai. (1983) Cell 75:207-216; Crystal, B.G. et al. (1995) Hum. Gene
Therapy 6:643-066; Crystal, R.G. et al. {1995) Hom. Gene Therapy 6:067-703}, thalassurnias, familial
hypercholesteralemiu, and kemophilia resulting from Factor VITE or Factar B deficiencies (Crystal,
R.G. (1995) Science 270:404-410; Verma, LM, and ™, Somia (1997} Niture 389:239-242)), fii)
express a conditionally Jotbal gene product (e.2., in the case of cancers which result from unregolated
cell proliferation), or {iii) cxpress a protein which affords protection agninust tntraceHular parasites
(&2, against huinan retroviruses, such as huinan immunodeficiency vims (HIV) (Baltimore, D.
(1988) Nature 335:393-396, Poeschla, E. et al. (1696} Proc. Natl. Acad. Sci. USA. 93:11395-11399),
hepatitis B or C vitus (HBV, HCV); fungal parasites, such as Candida albicans and Paracaccidiofdes
brasiliensis; md protozoan parasites such as Plasmodium falciparm and Trypanasorma cruzi). In the

case where a genetic deficiency in PKIN expression of regulation cises disease, the expression of
PRIV from an appropriate popelation of transduced cells may alleviate the clinicyl roanifestations
caused by the genctic deficiency.

1n a further embodiment of the invention, diseases or disorders caused by deficiencies in
PKIN are treated by constructing mammalisn expression vectors cocoding PKIN and inteoducing
these vectors by mechanical means into PEIN-deficient cells, Mechanical transfer technelogies for

nse with cells jn_vivo or x vite include (i) dircet DNA microinjection into individual cells, (i)

ballistic gold particle delivery, (ifi) liposome-mediated transfection, (iv) receptor-mediated gene
wansfer, and (v} the use of DNA transposuns (Morgan, R.A. and W.F. Anderson (1993) Anou. Rev.
Biochem. 62:191-217; Ivics, Z. (1997) Cell 91:301-310; Bonlay, J-1. and IL. Récipon {1998) Cutr.

(Opin. Biotechnol. 9:445-430).

Eapression vectors that roay be effective for the expression of PKIN inclade, but are not
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limited to, the PCNA 3.1, ERITAG, PROCMY2, PREE, PVAX vectars (Tpvitrogen, Carlsbad CA),
PCMV-SCRIPT, PCMY-TAG, PEGSH/PERV {Sratagene, La Jolla CA), and PTET-OFF, PTET-ON,
PTREZ, PTREZ-LUC, PTK-HYG (Cloniech, Palo Alig CA). PXIN may be expressed nsing (£) a
copstitufively active promoter, (e.g., from cytomegalovinug {CMV), Rous sarcomp virus (RSV), SV40
viras, thymidine kinase (TEJ, or f-actin genes), (i) an inducible promoter (¢.g., the
totracyclize-regulated promoter (Goszen, M. and H. Bujard {1992) Proc. Natl. Acad. Ser. USA
$9:5547-3351,; Gossen, M. et al. (1993) Scicoce 268:1766-1709; Rossi, FM. V. and H.M, Blau (1998}
Curr. Opin. Biotechnol. 3:451-456), commercially avaiiable in the T-REX plasmid {Invitrogen)); the
ecdysone-inducibie promoter (available in the plassnids PYCGRXR and PIND. Invitrogen): the
PR30/ rapamycin inducible promoter; ar the RU4A86/mifepcistone inducible promoter (Rossi, FM.V.
and Blau, .M. supray), or (iii) a tissue-specific promoter or the native promoter of the endogenous
gene encoding VKIN [rom 4 nosmal individual,

Commercially available Eposome transformation kits (¢.g., fie PERFECT LIPID
TRARNSFECTION KIT, available from Invitrogen) allow wne with ordfnary skill in the art to deljver
polvnucleotides o target celis in culture and require mdoival cffort to optimize experimental
parameters. In the alternative, ransformation is performed using the calcium phesphate smerhod
(Grabam, FL. and AJ. Eb (1973) Viralogy 52:456-467), or by electroperation (Newrnann, B. et al.
(1982) EMBO I. 1:841-845). The introduction of DNA to primary cells requires modification of
these standardized mammalian transfoction protocols,

In another embodiment of the invention, diseases or disorders caused by penetie defects with
respect to PKIN expression are treated by constructing a retrovinus veotor consjsting of (i) the
pelynucleatide encading PKIN under the controf of un independent promoter or the retravirus long
terminal repeat (LTR) pramoter, (1i} appropriate RKNA packaging stgnals, and (i) s Rev-responsive
elament (RRE) along with additional retrovirms cis-acting RNA sequences and coding sequences
required for efficient vector propagntion. Retrovims vectors (e.g., PFB and PFBNEC)) are
commercially available (Stratagene) and ars based on published data (Riviere, 1 et al. (1995} Proc.
Nath. Acad. Sci. USA 92:6733-6737), incorporated by reference berein. The vestor is propagated in
an appropriate vector producing celf line (VPCL) that expresses an tnvelope gene with 4 tropism for
receptors on the target cells or a promiscucus envelope protein such as V8Vg (Armentanc, 1. et al.
(1987) I. Virol. 61:1647-1650; Bender, MLA. et al. (1987) . Vivol. 61:1639-1646; Adam, M.A. and
AT Milier {1988) 1. Vieal. 62:3802-3806: Iull, T. et al. (1998) J. Virol. 72:3463-8471; Zuiferey, R.
etal (1998) . Virol. 72:9873-9880). U .S. Patent Number 5,910,434 t0 Rigg (“Method for gbtaining
retrovirus packaging cell lives producing high transdncing efficiency retroviral supernatant™
discloses a method tor obtaining retrovitus packaging cell Imes and is hereby incorporated by

teference. Propagation of retrovirus vectors, transduction of a population of cells (e.g., CTH4* T-
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cells), and the retarn of transduced cells io a patient are provedites well koown o persons skifled in
the art of gene therapy and have beea well documented (Ranga, U. ol 2l {1997) L. Virol. 71:7G20-
T02%; Bauer, G, et al. (1997) Binod 89:2259-2267; Bonyhad?, ML, (1957) ). Virol. 71:4707-4716;
Ranga, U. et al. (1998) Proc. Natl. Acad. Sci. USA 935:1201-1206; Su, L. {1997) Bluod 89:2283-
2250).

I the altcrnative, an aderovires-based genc tierapy delivery system is used to deliver
polynuclectides encoding PKIN to cells which have one or more genetic abnormalities with respect to
the expression of PRIN. The construction and packaging of adenoviras-bascd vectors are well known
ta those with ordinary skill in the art. Replication defective adonovirus veelors have proven 1o be
versaltle for importing genes encoding mmunoregalatory proteing intg intact iskers in the pancreas
{Csete, M.E. &t al. (1995} Transplantation 27:263-268). Poientially useful adenoviral vectors are
described in U.S. Patent Mumber 5,707,618 1o Armentano (" Adenovims veotors for gene therapy™},
bereby incorporated by reference. For adenoviral vectors, see alse Antinozzi, P.A. et al. (19930
Anou. Rev. Mate, 19:511-544 and Veersa, LM. and N. Sonua (1997) Natare 15:329:235-242, bath
incorpovated by reference herein,

In another alternative, a herpes-based, gene tharapy delivary systens is used to deliver
palynucleotides encoding PKIN to target calls which have one or more genctic abnormalities with
respect to the expression of PKIN. The use of herpes simplex vims {HSV}-based veators may be
especially valuable for intraducing PKIN te celts of the ceatrat nervous systesn, for which HSV has a
tropism. The construetion and packaging of herpes-based veetors ate well known to those with
ordinary skill in the art. A replicatan-competent herpes simplex virus (HSV} type 1-hased vector has
been used to deliver a reporter gene to the eyes of primates (Lin, X. et al. (1999} Exp. Eye Res.
169:385-395). The construction of a HSV-1 virus vestor hag also besn disclosed an detaid in U5,
Patent Nomber 5,804,413 1o DeLuca ("Herpes simplex virus strains for gene transfer”), which is
Lereby meorporatcd by reference. 1.8, Patent Nymber 5,804,413 tzaches the use of recombinant
HSV d92 which consists of 2 genome containing ot least one exogenous gene to be transferred o a
cell under the contral of the sppropriate pramoter for purposes including human pens therapy. Alse
taught by this patent are the constroelion and use of revombinant HSV strains defeted for ICP4, ICP27
and ICP22. For HSV vectors, sce alse Goins, W.F, et al. (1999) J. Viral. 73:51%-332 and X, H. et al.
(1994) Dev. Biol. 163:152-161, hereby ncorporated by refersnce. The manipulatios of cloned
berpesvirus sequences, the generation of recombinant virse following the transfection of multiple
plasniids containing different segments of the Lugs herpesvirus genomes, the growth and propagasion
of berpesvirns, and the infection of cells with herpesvirus are techniques welf known ta those of
ordinary skill in the art.

I another aisernative, an alphavins (positive, single-siranded RNA vims) vector is used o
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deliver polynucisotides encoding PKIN to target cells. The brolegy of the protorypic atphavinus,
Semliki Porest Virus (SFV), has been siudied extensively and gene transfer vectors have been bused
on the SFV genome (Gareff. H. and K.-J. Li {1998} Curr. Opin. Biotechuol. 9:464-469). During
zlphavirus RNA replication, a subgenomic RNA is generated that normally encodes the viral capsid
proteins. This subgemomic RNA, replicates to higher levels thur the full length gepomic RNA,

resulting in the overproduction of capsid protetns relutive to the viral prateins with enzymatic activity

fe.g., protease znd polymerase}. Similarly, inserting the coding sequence for PKIN into the
alphavirus genome in place of the capsid-coding region resuits in the production of 2 lacge sumber of
FKIN-coding BNAs and the synthesis of high levels of PKIN in vector transduced cefls. While
alphavirus mfection s typically assaciated with cell lysis within a few days, the ability to establish a
persistent infection in hamster normal kidney cells (BHEK-21) with a variant of Sindbiz vires (SIN)
indicates that the fytic replication of alphaviruses can be alterad o snit the neads of the pene therapy
application (Dryga, 8.A. eval. (1997) Virology 228:74-83). The wide host range of alpbaviruses will
allow the introduction of PKIN iote o variety of cell types. The specific transduction of a subset of
cells in a popmlation may reguire the sorting of cells priar to transduction. The wetheds of
manipulating infectious cDNA clones of alphaviruses, perferming alphavirus cDNA and RNA
Iransfections, snd pecforming alphavirus infections, are well known to those with exdinary skill in the
ait.

Cligopucleotides derived from the transcription initiation site, ¢.g., between about positions
-10 and +}) from the slari site, may alyo be employed to izhibit gene expression. Similarly,
inhibition can be achicved using triple helix base-pairing methodology. Triple helix pairing is useful
because it cuuses inhibition of the ability of the double helix to open sufticiently for the binding of
polymerases, trascription factors, or regulatory melecnies. Recent therapeutic sdvances using
iriplex DNA bave been deseribed in the Itetatute. (Sce, &.g. Gee, LE. el al. {1994) 3n Haber, B.E.
and B.1. Curr, Molecnlar and nologic Approaches, Famra Publishing, Mt Kiseo NY, pp. 163-
177 A complermentary sequence or antisense molecute may also be designed w block ansiation of
mRNA by preventing the transeript From binding to ribosomes.

Ribozymes, enzymatic RINA molecules, may also be used to catalyze the specific cleavage of
RMA. The mechanism of ribozyme action invelves sequence-specific hybridization of the tibozyme
malccule ko complementary target RNA, followed by endonuclea!ytic cleavage. For example,
engincered bammerhead motif tibozyme molecules may specifically and effiviently catalyze
endonucleclytic cleavage of sequences encoding PEIN.

Specific tibozyme cleavage sites within any potential RINA target arc initially identified by
scanning the target molecule tor ribozyme cleavage sites, including the following sequences: GUA,

GUU, and GUC. Onee identified, short RNA sequances of between 15 and 20 ribonncleotides,
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camesponding to the region of the target yene contaiping the cleavage site, may be evatunted for
secondary strucmral fearures which 1oay render the oligonucleotide inoperable. The suitability of
candidare targers may alse be evalnated by testing accessibility to hybricization with complenentary
oligomcleotides using riborucleass protection agsays.

Complementary ribonucieic acid moleeules and ribozymes of the invention may be prepared
by any method known in the mt for the syathesis of mucleic acid molecules. Thege include technignes
tor chernically syothesising oligonucleotides such as solid phase phosphoramidite chemical synthesis,

Alternatively, RNA molecules may be generated by in vitro and in vivo ranscription of DNA

sequences cneoding PKIN. Such DNA sequences may be incorparated inte a wide vaciely of vettors
with suitable RNA polymerase promoters such as T7 or SF6. Alternatively, these cDINA constructs
that synihesize complementary RNA, canstitalively ur inducibly, can be iniroduced into cell lines,
cells, or tissues,

RNA mulecules may be modified to increase intracellular stability and fielf-life. Possivle
nedifications inclode, but arc wot limited to, the addition of flanking sequences at the 5 andlor 37
ends of the molecule, or the wse of phosphorothioate ot 2' O-inethy] rather than phosphodicstorase
linkages within the backbane of the molecuie. 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 s inosine,
gqueosine, and wyburasine, as well as acetyl-, mety)-, thio-, and similarly modified forms of adenine,
cytidine, guanine, thymine, and vriding which are ot ss eaxily recognized by endagenous
endonucieases,

An additicns! embodimant of the invention encompasses a method for sercening fora
compound which is effective in altering expression of a polynucleotide encading PKIN. Compounds
which may be effective in atiering expression of 4 specific palynuclectide may feclnde, bt are not
Timited 1o, aligonueclentides, antisense oligonucleotides, triple helix-forming oligomicleotides,
trapseription factors and other polypeptide transeriptional regulators, and non-rmacromolecutar
chemical entities which are capable of interacting with specific polynucleotide sequences. Effective
compounds may alter polynucleotide expression by acting as cither inhibitors or prometers of
polynncleotide exprossion. Thus, in the treatment of disorders associvted with increased PEIN
expression or activily, a compound whick specifically inhibits expression of the potynocleotide
encoding PEIN may be therapeutically nseful, and in the reament of disorders sssociated with
decrensed PKIN expression or activity, 2 compound which specifically promotes expression of the
polynucleotide encoding PKIN may be therapeutically nseful.

At least one, and up to 4 plurality, of st compounds may be scresned for effectiveness in
altering expression of @ specific pajymclentide. A test compound may he obtamed by any method

cormmonly known in the ast, including chemical medification of 2 compound knowo o be effective in
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altzring polynucleotide expression; selection from an existing, commercially-available or proprietary
library of naturafly-ocourring or nen-nstural chemical compaovnds; rational design of a componnd
based on chemicat andfor structaral properties of the targel polynucleotide; and selection from a
library of chemical compounds creaied combinatorially or randemly. A sample comprising a
polynucleotide encoding FKIN is exposed to af least one test compound thus obtained. The sample

may comprise, for example, an incact or permeabilized cell, oran in vire cell-free or reconstituled

bicchemicat system, Akerations in e expression of 1 polyiuelectide cncoding PRIN ére assayed by
any methed commanly knewn in the arf, Typicully, the expression of a specific nucleotide is
detected by hybridization with a probe having a nucleotide sequence complementary to the saquence
of the polynueclzotide encoding PKIN. The aimount of hybridizution may be quantified, thus forming
the basis for a comparison of the expression of the polynucleotide both with and without exposure lo
ooe or mere test compounds. Detection of & change in the expression of a polynuclestide exposed to
a test componnd indicates that the test compound 15 effeclive m altering the expression of the
poiynacleotide. A screen for a compound effective in altering expression of a specific polymcleotide
can be carded out, Fur example, using a Schizossccharomyces pombe mepe expression system
(Atkine, D. et al. {19993 U5, Paical Mo, 5,932,435, Ardt, G.M. et al. (2000} Nucleic Acids Res.
28:E15} or a human cell line such as Hela coll (Clarke, M L. ef al. (2040) Biuchem. Biophys. Res.

Commun. 268:8-13). A particolar embodiment of the present iuvention involves screening a
contbinatorial library of cligonuclectides (such as deoxyrhonucleotides, ribomucleotides, peptide
nucleic acids, and modificd oligonucieatides) for antisense aciivity against a specific polyrucleoride
sequence (Bruice, T.W. et al. (1997) U.5. Patent Mo, 5.686,242; Braice, T.W. ¢t al. (2000) U.8.
Patent No. 6,022,691,

Many methods for introducing vectors inte celis or lissuos are availuble and equally suitable

for use in vive, in vitro, and £x vivo. For gx vivo therapy, vectors may be introduced into stem cells

tuken from the patient and clonally propagated for antologous transplant back inta that szme patient.

Delivery by transfection, by liposeme injections, or by pelycationic smine polyimers may be achieved
using methods which are well known in the art. {Seg, &.¢., Goldman, C.K. et al. {1997) MNat.
Biotechnol. 15:462-466.)

Any of the therupeautic methods described above may be applied to any subject in need of
such therapy, including, for example, mamrmals such as bumans, dogs, cars, cows, horses, rabbits, and
WoRKoySs.

An additional embodiment of the invention relates to the admintsiration of a composition
which generally comprises an active ingredisnt formonlated with a pharmacentically acceptable

cxeipient. Excipienss may inchude, for example, sugurs, starchos, celtuloses, gums, and proteins.
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Various fornmiations are coimonty lmowe and are thoroughly discussed to the Jalest editton of
Bemington's Phapmaceutical Sciences (Mauck Publishing, Faston PA). Such compositions may
copsist of PKIN, antibodies to PKIN, and mimetics, agonists, antagorists, or inhibitors of PEIN.

‘The compositions utilized in this inveation may be administered by any number of routes
including, but not Jimited to, oral, intravenous, fntramuscular, intra-arterial, inteameduliary,
intrathecal, intraventriculas, pulmonary, transcecnal, sabentaneons, intrzpenitoneal, intranazal,
enteral, tupical, suhlingual, or rectal meaus.

Compositions for pubmonary administration may be prepared in ligoid or (ry powder form.
These compositions are generally aerosolized immediately prior to inhalation by the patichr. In the
case of ymall molecales (e.g. traditional tow molecular weight organiz drugsl, aerosol delivery of
fast-acting formulations is well-known in the art. In the case of macromelecules (e.g. [arger peptides
and proteins), recent developments i the field of pulimonary Jdelivery via the alveolar cegion of the
lung have enubled the pracrical delivery of drugs ruch as insulin to blood cireulation (ses, € £., Patton,
1.8, et al., US. Patent No. 5,997,848}, Pulmonary delivery has the advantags of administration
without needle injection, and obyiates the need for potentially toxic penetration cnhancers.

Compasitons suitable for vse in the invention include cormpesitions wherein the active
ingrediants are contained in an effective ameunt to achieve the intended purpose. The determination
of an effective dose is well within the capability of those skilied in the art.

Specialized forms of compositions may he prepared for direct intrucelludar delivery of
macromelecules comprising PKIN or agments thereof. For example, liposame preparations
contairing 1 cell-impenncable macromclecule may promote cell fusion and intracetinlar delivery of
the macromolecule. Alternatively, PKIN or a fiagment thereot may be joined to a short cationic M-
terminal portion from the FIV Tat-1 protein. Fusion proteins thus generated have been found to
transduce into the colls of all tissoes, mcleding the brain, in & mowrse model system (Schwarze, 8.R. et
al (1999) Science 285:1369-1572}.

For any compeound, the (herapentically effective dose can be estimated mitially either in cel)
culure assays, e.g., of neoplastic cells, or in antmal models such as mice, rar, rabbits, dogs,
monkeys, or pigs. An animal mode! may also be vsed to determine the appropriate concentration
Tange and route of udninistration. Such informution can then be used to debermine useful doses and
roudes for adrministration in humans.

A therapeutically effective dose rofers to that amoent of astive ingredient, for example PEIN
pr fragments thereof, antibodies of PKIN, and agonists, antagonists or inhibitors of PEIN, which
ameliorates the symptoms or condition. Therapeutic efficacy and foxicity may be determined by
standand pharmacentical procedares in czll cultures or with experimental animals, such as by

caicutating the ED, (the dose therapeudicaliy effective in 507% of the popalation) or LDy, (the doss
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lethal te 0% of the popaletion) statistics. The dose ratio of foxic to therapentic effects is the
therapeniic index, which car be expressed as the LI,y/Fik, ratio. Compasitians which exhibit farge
therapeuric indices are preferred. The data obtained frow cell coltre assays and suimal simdics are
used to formulate a range of dosage for hurman use. The dosage contained in such compositions is
preforably within a range of circulating concenirations that inclodes the ED,, with little o no toxicity.
‘The dosage varies within this range depending wpon the dosage forni erployed, the sensitivity of the
paticar, and the rovte of administration,

The exact dosage will be determined by the practitioner, in Hght of factors related to (he
subject requiring treatoent. Dosage and administration ans adjusted to provide sufficient lovels of the
active moiely or to maintain the desired effcet, Factors which may be taken info account include the
severity of the disease state, the general health of the subyject, the age, weight, and gender of the
subject, titge and frequency of adminigtration, drug combination(s), reaction sensiliviltes, and
response o (herapy. Leng-ucting compositions may be administersd every 3 to 4 days, overy week,
or biweckly depending on the half-life and clearance rate of the particular formulation.

Normal dosage amounts amay vary from about 0.3 1o to 100,000 ng, up to a total dose of
about 1 grem, depending upen the raate of administration. Guidance as to particular dosages and
methods of deltvery is provided in the literahme and generally available to practitioners in the art,
Those skilled in the art will erploy different formutations for nucleotides than for proteins or their
inhibitors. Simiiarly, delivery of polynuclectides or pelypeptides will be speeific to particular cells,
comchiions, locations, etc.

DHAGNOQSTICS

In another embodiment, antibodies which specifically bind PKIN may e used for the
diagnosis of disorders charrorerized by expression of PRIN, or iy assays to monitor patients being
treated with FKIN or agonists, antagonists, or ichibitors of PEKIN. Antibadies usefu! for diagnostic
purposcs raay be prepared in the same manner as described ahave for therapeutics. Diagnostic assays
for PKIN include methods which utilize the antibody and a fabol to detect PEIN wm human body flaids
or in extracts of cells or tissues. The antibodies may be used with or withoot modification, and may
be labeled by covatent or non-covalent attachment of a reporter molecule. A wide variety of reporer
melecules, several of which are described above, are known in the art and may be used.

A variety of protocols for measaring PKIN, including ELISAs, RFAs, and FACS, are known
in the art and provide a basis for diagoosing altered or abnorinal levels of PRIV expression. Normal
or standatd values for PEIN expression are established by combining body fleids or cell extracts
raken from normal manunaliay sugjects, for example, buman subjects, with antibodies 1o P undex
conditions svitable for complex formatien. The amount of standard complex formation may be

quantitated by various methods, such as photometric means. Quantities of PIN expressed in subject,
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conerol, and disease samples from blopsied tissues are corppared with the standacd values. Deviation
hetween standard and subject values ostablishes the parameters for diagnosing disease.

fn another embodiment of the invention, the polymacizotides encoding PEIN may boe nsed for
diagnostic purposes. The pelynucteotides which may be used inclade oligonucleatide sequences,
complementary RNA and DNA molecules, and PNAs. The polyoucleotides may be used w detect
and quantify gene expression in bopsied tissues in which expression of PKIN may be corrclated with
disease. The diagnostic assay may be used to deterimine absence, presence, ind excess expression of
PKIN, and to menitor regulation of PEIM levels during therapeuiic intervention.

In ove aspecr, hybridization with PCR probes which are capable of deteeting polyancleotide
seguences, aclidiag genomic seguences, epcoding PEIN or clusely related molecules may be used to
identify smeleic acid sequences which encode PKIN. The specificity of the probe, whether it is made
from a highly specific region, e.g., the 5’ repuiatory region, or from 4 less specific region, ¢.&.. 2
conserved motif, and the siingency of the hybridizasion or mnplification will defepmine whether the
probe identifics only natrally occurring sequences encoding PKIN, allelic variants, of related
sequences.

Frobes may also be used far the detection of relaied sequences, and may have at Jeast 50%
sequence identity to any of the PKIN encoding scquences. The hybridization probes of the subject
invention may be DINA or RINA and may be derivad from the sequence of SEQ I NO:19-36 o from
genomic sequences inchuding promeolers, enhancers, and intruns of the PKIN gene.

Means for producing specific hybridization probes for DNA encoding PKIN include the
cloning of potymicieotide sequences encoding PKIN or PKIN derivatives inta vectors for the
production of mRNA probes. Such vectors are known i the arl, are cornmercially availabli, and may
b used to synthesize RNA prabes jn_vitzo by mieans of the addition of the appropriate RINA
polymeruses and the appropriate labeled nucleotides. Hybridization probes may be labeled by a
variety of reporter proups, for example, by radionuclides such as *P or %8, or by enzymatic labels,
such as altkaiine phosphatase coupled to the prabe via avidin/biotin coupling systems, and the like.

Polynucleatide sequences encoding PXIN may be used for the diagnosis of disorders
agsecigted with expression of PKIN. Examples af such disorders include, but are not limited to, a
cameer, such as adenocarcinome, leukemia, lymphoma, melanoma, myeloma, sarcoma,
teratocarcinoma, and, in particular, cancers of the adresal gland, bladder, bone, bane marrow, brain,
breast, cervix, gall Rladder, ganglia, gustrointesting) tract, heart, kidney. liver, lung, musele, ovary,
pancreas, parathyroid, penis, prostaie, saljvary glands, skin, spleen, testis, thymms, thyreid, and oterus,
levkemias such as mubtiple mycloma and lymphosmas such as Hodgkin'« diseave; an immune disorder,
such as acquired immunedeficiency syndrome (AIDS), Addison’s disease, adult respiratory distress

syndrome, allergies, ankylosing spondylitis, amyloidesis, anciniz, astma, atherosclerasis,
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wutoimymune hemelytic snemia, awoimmuoe thyroiditis, avtolnmune pelyendocrinopatby-
candidiasis-ectodermal dystrophy {APFCED), bronchitis, cholecystitts, contact dermatitis, Crobn's
disease, atopic dermatitis, dermatomyositis, diabetss mellitus, emphysema, episadic lymphopeniz
with lymphocytotoxins, erythroblastosis fetalis, erythema nodoswm, atrophic gastriis,
plomerslanephritis, Goodpasture’s syndrome, gout, Graves® disease, Hashimuto's thyrofditis,
hypereosinophilia, trritable bowel syndrome, multipks sclerosis, myasthenia gravis, myovardial oo
pericardial inflapmnation, osteoarthritis, osteoporesis, pencreatitis, polymyositis, psoriasis, Reiter’s
syndrome, theumatoid arthritis, sclerodufma, Sjderen’s syndrome, systemic anaphylaxis, systeraic
lupus erythemnatosus, systemic sclerosis, thrombocytopenic purpura, ulcerative colitis, nveitis, Wemer
syndrome, complications of cancer, hemodizlysis, and extracorporeal cireulation, viral, bacterial,
fungal, patasitic, protozoal, and helminthic infections, and trauma; a growth and developmental
disorder, such as actinic keratosis, atterioselerosis, athecosclerosis, barsitia, cirrhosis, hepatitis, mixed
connective tissue disease (MCTL), myelofibrosis, paroxysmal nocninal heraglobinaria,
polycythemia vers, psoriasts, primary thrombocythemia, and cancers including adenacarcinim,
Ienkerds, lymphoma, melanoma, myeloma, sercoma, terstacarcinoma, and, in particolar, cancers of
the adrenal gland, bladder, boue, bove marrow, brain, breast, cervix, gall bladder, panglia,
gastrointestinal tract, heart, kidney, fliver, lung, muscie, ovary, pancreas, parathyreid, penis, prostate,
salivary glands, skin, spleen, testis, thymos, thyroid, and utervs, renal tubular acidosis, anenxa,
Cushing's syndrome, achendroplastic dwarfism, Duchenne and Becker muscular dystrophy, epilepsy,
gonedal dysgenesis, WAGR syndrome (Wilms' tamor, aniridia. geniteurinary abnormalities, and
menlal retarttation), Smith-Magenis syndrome, myelodysplastic syndrome, hereditary mucoepithelial
dyspiasiz, hereditary keraiodermas, bersditary neuropathies such as Chaccor-Marie-Tooth disease and

nearcfibromatosis, hypothyroidism, hydrocephalus, seizure disorders such as Syndenhum's chores

and cerebral palsy, spina bifida, anencephaly, cramiorachischisis, congenital glaucoma, cataract. and
sensorineural hsaring tass; a cardiovascular diseasc, such as arteriovenous fistula, atherosclerosis,
hypertension, vasculids, Rayoands disease, anewrysms, arterial dissections, varicose veis,
thrombaphlebitis and phiebothrombosis, vascular wmets, and complications of thromboliysis, balloon
mgicplasty, vasoular replacement, and coronaty artery bypass graft ssrgery, congestive heart failure,
ischemic heart disease, angina pectoris, myocardial infarction, livpertensive heart disease,
degenerative valvalar heart disease, cakcific gortic valve stenosis, congenitally bicuspid aortic valve,
miteul annular calcification, mitral valve pralapse, rhoumatic fever and rhoumatic hoart diseasc,
infectivi endocarditis, nonbacterial thrombotic endocardiiis, endocarditis of systemic lopns
erythenustosus, carcinoid heart disease, cardioryopathy, myecarditis, pericarditis, neaplastic heart
disease, congeniial heart disease, and complications of cardiac transplantation, congenital lung

anomalies, atelectasis, pulmonary congestion and edema, pulimonary emnbolism, pulmonary
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hexiorrhage, putmenary {nfarction, pulmonary hypertension, vascular sclerosis, cbsiructive
pulmenary disease, restrictive pulmenory disease, chronic obstiuctive pulmopary disease,
emphysema, chronic bronchitis, bronchial asthma, bronchicctasis, basterial pnenmenia, viral and
mycoplasmal pnevraonia, lung abscess. potronary fiberculosis, diffusc interstitial diseases,
pieumoconioses, surcoidosis, idiopathic pulmonury fibrosis, desquamative interstitial prnsumonitis,
hypersensitivity pneumonitis, pulmenary sosinophilia hronchiolitis obliterans-organizing pnevmomia,
diffuse pulmonary hemomhuge syodromes, Goodpasture’s syndiotnes, idiopathic pulmonary
hemosiderosts, pulmonary invelvement in collagen-vasenlar disorders, pulmonary alveclar
proteinesis, lung tumors, inflammatory and neniaflammatary pleeral sffusions, prevmotherax,
plevina) tumors, drg-nduced luog discase, radiation-inducsd hung discase, and complications of lung
fransplantation; and a lipid disorder such as fatty liver, cholestasis, primary biliary cirrhosis, carnitine
deficicncy, carpitine pakmitoyMiansferase deficiency, myocadenylate deaminase defictency,
hypertriglyceridemia, lipid storage disorders such Fabry®s disease, Gaucher’s disease, Niemann-
Pick’s disease, metachromatic lenkodystrophy, adrenoleukedystrophy, GM, gangliosidosis, and
cemoid lipofuscinosis, abetalipoproteineinia, Tangier disease, hyperlipoproteinemiy, diabetes melfitus,
tipodystropliy, lipomatoses, acute pannienlitis, disscminated fai nocrasis, adiposis dolorosa, Hpeid
adestal hyperplasia, minimal change disease, lipomas, atheroscierasis, hyparcholesteralemia,
hypercholesterolemnia with hypertriglyceridemia. primary hypaalphalipoproleinemia, hypothyroidism,
tenel disease, liver diveass, Jecithin:cholesterol acyltransferase deficiency, corcbrotondinous
xanthomarosis, sivosterolemia, hypocholesternlemia, Tay-Sachs diseass, Sandhait’s dissuse,
hyperlipidemia, hyperdipemia, ifipid myopathies, apd obesity. The polynueleotide sequences eocoding
PKIN may be used in Southern ornorthem analysis, dot blot, ar other membrane-based technologics;
it PCR rechnologies; in dipstick, pin, and mualtiformat ELISA-like aysays; and in microamays
ulilizing fuids or tissues from patients to datect altered PKIY exprossion. Such quakitative or
quantilalive methods are weil known in the art.

In a particular aspect, the nuclectide sequences encading PKIN suay be useful in assays that
detect the presence of asseciared diserders, particularly those mentioned above. The nucleotide
sequences encoding FIKIN may be labeled by stantard methods and added to 2 fluid or tissue sample
from a patient under conditions suitable for the formation of hybridization complexes. After a
suitable incubation peried, the sample i washed and (ke signal is quantified and compared wilh a
standard vatue. If the amount of signal in the patient sample is sighificantly alteted in comparison to
2 control siuople then the prescoce of alteeed levels of miclectide sequences eucoding PKIN in the
sample indicates the presence of the associated disorder. Such assays may also be used o svalnate
the efficacy of 2 partievlar therapeutic ireatment ragimen in znimat studies, in chinical trals, or K

mopitor the treatinent of an individual patient.
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In order to pravide a basis for the diagnosis of a disorder associated with expression of PEIN,
2 normal or giandard profile for expression is established. This may bo acconplished by combining
body fluids or cell extracts taken (rom normal subjects, either animai or human, with a sequence, or a
fragment thercof, encoding PRIN, under conditions suitable for hybridization or smplification,
Standard bybridization may be quantified by comparing the valuss obtained from normal subjects
with values (rom an expecment in which o knawn smomt ot 4 substantially puriticd polynucleotide
isused, Standavd vales obtained i this manner may be comparsd with values obtaine:d From
samples from patients who are symptomatic for a disorder. Devigtion from standard values is used o
establish the presence of a disorder.

Once the presence of a disorder is established and a treatment protocol is initiated,
hybridization agsays may be repeated o & regular basis to determing if the level of expression in the
patient beging to approximate that which is observed in the normal subjest, The results obained from
successive assays may be used to show the efficacy of vreatment over a period ranging from several
days ho months,

‘With respect to cancer, the presence of an abnormal amount of wanseript (either woder- or
overexpressed) in biopsied tissue trom an individnal may indicate a predisposition for the
developmeat of the disease, or may provide a means for detecting the disease prior to the appearance
of actual clinical symptams. A more definitive diagnosis of this type may aflew health professionals
to employ preventative measures of aggressive (reatiment carlier therchy proventing the-development
or further progression of the cancer.

Additional diagnostic uses for oligonucleotides designed from the sequences encoding PKIN
may involve the use of PCR. These oligomers may be chemically synthesized, gensrated
enzymatically. or preduced in vitgo. Qligomers will preferably contain a fragment of a polynucleatide
encoding PEIN, or a fragment of a potynucleotide complementary to the polynuclentide encoding
PKIN, and will be empioyed under aptimized conditions for identification of a specific gone or
condition. Oligomers may alse be employed under less stringent conditions for detection or
quantification of closely related DINA or RNA zequences.

In a particular aspect, eligonucleotide primers derived from the polynuclectide scauences
encoding PKIN may be used to detect single nucleotide palymocphisms (SNPg). SNPs arc
substitations., nseriions and deletions that are 4 frequent cause of inkerited vr acquired genstic
disease in burmans. Methods of SNP detection include, but are not limited to, single-stranded
conformation polymorphism (SSCP) and flnorescent SSCP (fSSCPF) mathods. Ta SSCP,
olgunucleotide primers derived from the polynucleotide seguences encoding PEIN are used ta
amplify INA using the polymerase chain reaction (PCR). The DXA may be derived, for example,

from discased or normal tissue, biopsy semples, bodily flaids, and the like. SNPs i the DNA cause

Bt

JP 2004-511204 A 2004.4.15



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

26

25

30

335

(167) JP 2004-511204 A 2004.4.15

WO 01/K1555 PCTUSILI92

differences in the secondary and tertiary structures of PCR products in single-stranded form, and
these differences are detectable using gel electrophoresis in non-denatusing gels. In £3CCP, the
elipenueleotide primiers ave fluorescently labeled, which allows detection of the amplimers in high-
throughput equipment such as DINA sequencing machines. Additionally, sequence database analysis
nicthods, termed in silice SNP (isSNP), aes capahle of identifving polyroorphisms by comparing the
seauence of individual overlapping DIVA fragments which assemble into & common consensus
sequence. These compuier-bascd metheds filter out sequence variations doe (o laboratory preparation
af DNA and sequencing emors vsing statistical models and avtomuted analyses of DNA scquence
chromalograms. In the alternative, SNPs may be delected and characierized by mass spectrometry
using, for example, the high throughput MASSARRAY system (Sequenom, Inc., San Diego CA).

Metbods which may alse be vsed to quantify the expressiow of PKIN include raciolabeling or
bigtinylating nucleotides, coamplifcation of a conirel nucleic acid, and interpolating resulss from
standard curves. (Ser, o2, Molby, P.C. et al. (1993) 1. Immuncl. Methods 139:235-244. Duplaa, C
et al. (1993) Anal. Biochen. 212:229-236.) The speed of gquantitation of multiple seoples may be
accelerated by running the assay in a high-throughpul format where the oligamer or palynncleotide of
intesest is preseated in varous dilutions and 4 spectrophotometric or colorimetric response gives
rapid gnantitation.

In further embodiments, cligonucleotides or lenger fragments derived from any of the
polypuclectide sequences described herein may be used as elements on a microarray. The microarray
can be used in transeript imaging techmiqees which monitor the relutive expression levels of large
nembers of genes simuitancousiy as described below. The microurray may also be used to identify
genetic variants, mutations, and polymerphisms. This ioformmation tay be wsed to dotermine gene
funetion, to understand the genetic basis of a disorder, to diagnose a disorder, o monitor
progressionfrepression of disease as a function of gene expression, and to develop and monitar the
acrivities of therapeutic agents in the treattent of disease. Tn particular, this infermation may be vsed
Lo develop 2 pharmacogenomic profile of a patient i order to select the most appropriste and
effcctive treatment regimen for that patient. For example, therapeutic agents which are hizhly
effective and display the fewest side effects may be solected for a patient based on histher
pharmacogenemic profile,

I another embodiment, PKIN, fragments of PKIN, or antibodies specific for PKIN may be
used as elemenis on & microartay. The microarray may be used 1o monitor or measure pratein-protein
interactions, drug-target interactions, and gene expression profiles, as described above.

A pasticular erabodiment relates fo the use of the polynucleotides of the present inveation to
genetate 2 lranscript image of a Hssue or coll fype. A transcrpt imsge represents the global partern of

gene expressiom by a particular tissue or cell type. (Hobal gene expression paitems are wnalyzed by
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quantifying the number of expressed yenes and their relative zbundance under given conditions and at
a given time. (Sec Seilhamer ot al., “Comparative Gene Transcript Analysis,” U.S. Patent Nuwber
3,840,484, expressly ncotporaled by reference herein} Thus a transcopt Image may be generated by
Liybridizing the polynucleotides of the present invention or their comelements io the totality of
ranscripts or reverse transcripts of a particular tissue or cell type. In one embodiment, the
hybridization takes place in high-throughpat format, wherein ibe pulyaucleotides of the preseat
invention ur their complements comprise a subset of a piurality of elements an a microarray. The
resultant transeript mage wounld pravide e profile of gene activity.

Transcript images may be generated using transcripts isalated fronu tissues, c2ll lines,
biopsies, or nther biologica? samples, The transcript image may thus reflect zene expression in vivo,

as in the case of a tissue or biopsy sample, or i vitro, a5 in the case of a ceff line.

Trunscript images which profile the expression of the polysucleatides of the prasent

invention may alse be used in conjunction with in vitro model systems and preclinical evaluation of

pharmacenticals, as well as toxicological tosting of industrial and naturally-occurrisg covironmental
compaunds. All compounds indice characteristic gene exprossion patterns, frequentiy tormed
molecular fingerprints or toxicant signatures, which are indicative of mechanisms of action and
toxicity (Nuwaysir, BF. et al. (1999) Mol. Carcinog. 24:133-159; Steiner, S. and N.L. Anderson
(2000) Toxizol. Lett. 172-113:467-471, expressly incorporated by reference herein). f a test
compound has a signature similar ta that of 2 compound with known toxicity, it is likely to share
thoss touic properties. These fingerprints or signatures are most usefel and refined when they coptain
exprossion information from a large mumber of genes and gene fampties. ldeally, a genome-wide
measnrement of cxpression provides the highest quality signature. Even gones whose expression is
not altered by any tested compounds are important as well, as the levels of expression of these genes
are used to nennatize Lhe rest of the expression date. The normalization procedure is asefu? for
compartson of expression data after teeatment with different compounds. While the agsignment of
gens fupction to elements of a Loxican! sigeature gids in interpretation of toxicity mechimisms,
knowledge of gene function is not necessary For the statistical matching of signatures which leads to
prediction of toxicity. (Sec, for example, Press Release 00-02 from the National Institute of
Eavironmental Health Scicaces, released Febrvary 29, 2000, available at
http:twwrw.niehs.nih.goviosnews/toxchip.itm.) Therefore, it is important and desicabla in
toxicelogical screening using loaicunt signatures to include all oxpresscd gene sequences,

In one embodiment, the wxicity of 2 test compound is assessed by treating a bialogical
sample containing nucicic acids with the test coropound. Mucleic seids (hat are expressed in the
treated biological sample are hybridized with one or move probes specific to the polynucleotides of

the present invention, so that transeript ievels corresponding to the palynuclentides of the present
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inveation may be quantified. The transcript levels fn the treated biological sample are comparad with
levels in an untesated biological saxaple. Differences in the transcript levsts 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 seqnences of the present
invention to apalyzs the protecme of a tissue or cell type. The term proteome refers o the global
pattern of protein expression in a paticular tissue or ceil type. Each protein component of a
proteome can be subjected individuaily 1o furtber apalysis. Protenme exprassion panerns, or prafiles,
ars analyzed by goancifying the number of exprussed proteins and their relative bundance under
given conditions and at a given time. A profile of a cell’s profeose may thos be generated by
separating and analyzing the polypeprides of 3 particular tissue of cell type. In one embodiment, the
separation is achieved nsing wo-dimensional gel electrophorests, in which proteins from & sample ate
separated by isoclecttic focusing in the first dimension, and then sccording to mrolecular weight by
soctum dodecyl sulfate slab gel electrophoresis in the second gimension (Steiner and Anderson,
supta}. ‘The proteins are visualized in the gel as discrete and uniquely positioned spois, typically by
staining the gel with an agent such 25 Coomassic Blue of silver or flnorescent staing, The optical
density of each protein spot is geperally proportional to the level of the protein iy the sample. The
optical deasitics of couivalontly positioned protetn spots from Jifferent sarmples, for example, from
bislogical sampies cither trented or untreated with a test compound or thesapautic agent, are
campaned tolidenzify any changes in protein spot density related 1o the Ireatment. The prowins in the
spots are partially sequeneced using, for sxample, standard methods employing <henucal or cazymatie
cleavage foliowed by mass spectrometry. The identity of the protein in a spot may be determined by
camparing its partial sequence, preferably of at least 5 contiguous amino acid restdues, to the
polypeptide sequences of the present imvention. T some cases, further sequence data may be
obtaiged for definitive protein ideptification.

A protenmic profile may also be generated using antibodies specific For PEIN to auantify the
levels of PRIN expression. In one embodiment, the antibodies are used as clcients on @ microaray,
and protein expression levels are quantificd by exposing the microartay to the sample and detecting
the levels of protein bovnd to each array element (Lueking, A, el al. (1999) Anal. Biochem. 270:103-
111; Mendore, L.G. et al. (1999} Biotechnigues 27:778-788). Detection may be perfermed by a
variaty of methods known in the art, for exawple, by reasting the proteins in the sample with a thiol-
or amine-reactive fluemscent compound and detecting the amount of fluorescence bound at each
array element. )

Toxicant signatuzes at the proteome level are slso wsetul for texicological screering, and
should be analyzed in parattel with toxicant signatures at the transcript tevel. Thore is a poor

correlation between ranseript and protein abendances for seme proteiis in some tissues (Anderson,
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N.L. and J. Seilbarer [1597) Electrophoresis 18:533-537), so protecme toxicant signatures may be
useful in the analysis of compounds which do not significantly affect the transcript image, bol which
alter the proteomic profile. In addition, the analysis of transceripts in body fuids is difficult, due to
tapid degrudation of mRINA, so prateamic profiling may be mare reliable god informative io such
cases. .

Ja avother embodiment, the toxicity of a test compound is asscssed by ireating a biological
sumple containing proteins with the test compound, Proteins that arc exprossed in the treated
biclogical sample are separated so that the amount of each proteio can be quantified. The amount of
each protein is compared to the amount of the corresponding protein in an untreaied bivlogical
sumple. A differcnce in the amount of protein behween the twe samples is indicative of a toxic
response to the test componnd in the treated sample. Individoal proteins are identified by sequenciag
the amino acid residues of the individual proteins and comparing these partial sequences to the
polypeptides of the present invention.

T anather ethodiment, the toxicity of a lest compound v assessed by (rsating a biological
sawple containing proteins with the test compound. Proteins {rom the biological sample are
incobated with antibadies specific to the polypeptides of the present invention. The amount of
protein recognized by the antibodies is quantified, The armount of protein in the treated biological
sample is compared with the amount in an untieated biological sample. A difference m ihe amovat of
protein between the two samples i indicative of 2 toxic response to the test compound in the treated
sample.

Miceoartays may be prepired, used, and wulyzed using methods known in the art. (Sce, ¢.g.,
Brennan, T.M. et al. (1995) U.S. Patent Mo. 5,474,796; Schena, M. ot al. (Y996} Proc. Muil. Acad. Sci.
USA 93:10614-10619; Baldeschweiler et al. £1993) PCT application WORS/231116; Shalou, D. &t al,
£1995) PCT application WO95/33505; Heller, R.A. et al. (1997) Proc. Nath. Acad. Sci. USA 94:2150-
2135; and Heller, ML) er al. (1997) US. Pateni No. 5,605,662.) Vanous types of wicroarays are
well kmown and thoroughly described in DINA Microamays: A Practical Approach, M. Schena, od.
(1999} Oxfurd University Pregs, London, bereby expressly incorporated by refereuce.

Tr ancther ernhodiment ol the invertion, pucleic acid sequences encoding PEIN may be wsed
to generate kybridization probes useful in mapping the natueaily occurring genomic sequence. Either
corling or aoncoding sequences may be wsed, and in some instances, noncoding sequences mzy be
preferable over coding seguences, For example, conservation of a coding sequence aymong members
of a multi-gene family may potentially canse undesired cross bybridization duriog chromeyomal
mapping. The sequences may be mapped to a particular chramosome, (0 4 specitic region of a
¢hromoeoime, or to artificial chromosome constructions, e.g., heman artificial chromosones (HACs),

yeast artificial chromosomes (Y ACs), bacterial artificial chromosomes (BACs), bacterial Pi

)



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

20

25

30

a3

(171)

WO 01/K1555 PCTUSILI92

constructions, of single chromosome cDNA libraties. (See, e.g., [Tarrington, 1. et al. {1997) Nat,
Genet. 15:345-355; Price, CM. {1993) Blood Rev. 7:127-134; and ‘Trask, B.J. (1991} Trencis Genet.
7:149-154.) Quce mapped, the nucleic acid voquences of the tnvention may be used to develop
genetic Jinkage maps, for example, which correlate the inkeritance of 4 dissase st with the
inheritunce of a particular Chromosome region or restriction Fragment length polymomphism (RFLP).
(See, for example, Lander, B.S. and D, Botstein (1956) Proc. Natl. Acad. Sci. USA 83:7333-7357.)

Flusreseent i situ hybridization (PISH) may be correlared with other phivsical and genatic
map data. (See, e, Heinz-Ulrich, et al. (1923) in Meyers, supra, pp. 965-968.) Examples of genetic
map data can be fonnd in various seieptific journals or 2t the Online Mendelian Inheritance in Man
(OMIM) Warld Wide Web site. Cortclation. boiween. the location of the gese cavoding PKIN oo a
physical map and a specific disorder, or a predisposition ro a specific disorder, may help define the
tegiom of DNA associated with that disorder and thus may Nurther pusiiional cloning efforts,

In sitn Gybridization of chromosomal preparations and physical mapping technigues, such as

linkage snalysis using established ehromosoral markers, may be uied for extending zenetic maps.
{ften the placcment of a gene on the chromosoine of another marpmalian, species, such as mouse,
way reveal dsseciated markers oven if the exact chromosonal lecws is not knowa, This inforzation is
waluable to investigutors vearching for disease genes using positional cloning or ather gene discovery
rechniques. Once the gene or genes responsible for a disease or syndrome have been crodely
localized by genetic linkage to a parficular genomic region, e.g., ataxia-telangiectasia to 11g22-23,
any sequences mapping to that arca may represent assoiated or regujstory genes for further
investigation. (Sce, ¢.g., Gatri, R A et al. (1988} Nanure 336:577-580.) The nucleotide seqence of
the instant ipvention may also be nsed to detect diffesences in the chrormosomal lycation due to
translocation, inversion, elc., among normal, carrier, or affecied individuals.

In another cmbadiment of the invention, PETN, its catatytic or immunaogenic fragments, ar
oligopeptides thereol can be used for screening Jibraries of compounds in any of a vadety of drug
screening technigues. The fragroent employed in such screening may be free in sulution, affixed to a
solid support, borne on a cell surface, or located totraccihelarty. The formation of binding camplexes
between PKIN and the agent being tested imuy be measured.

Another techoique for drag screening pravides for high throughput screening of compeunds
having suitable binding affiniry to the protein of imlerest. (See, c.g., Geysen, el ul. (1984) PCT
application WOB4/03564.) In this raethod, large nambers of different small lest compounds are
synthesized on a solid substrate. The test compounds are reacted with PKIN, or fragments thereof,
and washed. Bound PXIN is then detested by methods well known in the art. Purified PEIN can also
be coated directiy onto plates for nse in the aforementioned dmg screening techniques. Alterneiively,

nen-nevnaiizing antibodics can be used to capture the peptide and immobilize it on a solid support.
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T another embodiment, one may use competitive drag screening assays in which neatralizing
aptibodies capable of binding PN specifically compete with 2 test compound for binding PKIN, In
this manner, antibodies can be used to detect the presence of any peptide wivich shares one or mose
aniigenic detorminants with PETN.

In additionul embodiments, the nucleotide sequences which encode PEIN may be used v any
mpleeular biofogy technigues that huve yet to be developed, provided the new techniques rely on
properties of nucleotide sequences that are carcently known, including, it not limited to, such
properties as the triplet genetic code and specific base pair interactions.

Without further alabogation, it is believed that one skilled in the an can, using the prescding
descnption, wtilize the present invention te its fullest extent. Tue following embodinents are,
therefore, te be congtrued as merely Wsirative, and not imitative of the remainder of the disciosure
in any way whatsoever.

Without Turther elaboration, it is bulicved that one skilled in the art can, using the preceding
description, utilize the present invention to its fullest extent. The following preferred specific
embodiments arg, therefore, to be constmed as merely ilnstrative, and not litnitative of the remainder
of the disclasore in any way whatsoever.

The disclosures of all patemts, applications, and publications mentioned above anid below,
inciuding, U.S. Ser. No. 60/199,021, US. Ser. No. 607200,226, 1 8. Ser. No. 607202 339, U8 Ser.
No. 60/203,505, U.5. Ser. Mo. 60/205,654, U3, Ser. No. 6¥207,732, ang .8, Scr. Ne, 60/208,795,

aie bereby expressly incorporated by reference.

EXAMPLES
L Construction of cDNA. Libraries

Incyte cDNAs were derived from cONA libraries described in the LIFESEQ GOLD database
{Incyte Genomics, Pulo Alte CA} und shown in Table 4, colurun 5. Some tissucs were homogenized
and lysed in guanidinium isothiccyanate, while others were homogenized and lysed in phenol orin a
suitable mixture of desaturams, such as TRIZOL (Life Techuologies), a monophasic solution of
phenol und gusnidine isothiocyanate. The resulting lysates were centrifuged over CsCl cushions or
extracted with chioroform, RNA was precipitated from the lysates with either isopropazol or sodiuis
acctate and ethanol, or by ather routine inethods.

Phenol extraction and precipitation of RNA were repeafed as necessary (0 incrasase RINA
purity. In some cases, BNA was trcated with DNasc. For most libraries, poly(A} RNA was isolated
using oligo &{T)-coupled paramagnetic particles (Promege), GLIGOTEX latex particles (QIAGEN,
Chatsworth CA}, or an QLIGOTEX mRNA purification kit (QIAGEN). Alternatively, RINA was
isolared directly from lissue lysates using other RNA isolation kits, e.z2., the POLY(AJPURE mRNA
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pudification kit {Arobion, Avstin TX).

In some <ases, Strutugense was provided with RNA and constricted the comesponding <DNA
libraries. Otherwise, cNA was synthesived and cDNA libraries were constrocted with the UNIZAP
vector systou (Stratagene) or SUPERSCRIFT plasuud sysient ¢Life Techoologics), using the
recommended pracedures or similar methods known in the art. {Ses, e.g., Ausubel, 1897, supra, ueits
3.1-0.6.) Reverse wauseription was toitisted vsing oligo d(T] or random primers. Synthetic
oligonucleotide adapters werce ligaied 10 double stranded cDNA, and the cDNA was digesied with the
appropriate resiriction enzyme or enzymes. For most libraries, the <DINA was size-selected (300-
1000 bp) using STPHACRYL 510430, STPHAROSE CL2R, or SEPHAROSE CLAB column
chromatographyy {Amersham Pharmacia Biotech) or preparalive agarose gel electrophoresiz. cDNAs
veere ligated into compatible rastriction enzyme sites of the polylinker of a snitable plasmid, .z,
PELUESCRIPT plusmid (Stratagene), PSPORT] plassmid (Life Technologies), PCDNA2. | plasmid
(Invitrogen, Cardsbad CA), FEI-CMY plasmid (Stralagene), or piNCY Uncyte Genomics, Palo Alto
CA), or derivatives thereof. Recombinant plasmids wera transformed into compatent E. coli cells
including XL.1-Blue, XL1-BlueMRE, or SOLR from Stratagene or DI15e, GHIUB, or HlectroMAX
DEOB from Life Techrologies.
1L Teolation of cDNA Clones

Plesinids oblained as described in Example | were recovered from hast cells by [n vivo
excision using the UNIZAP vector systorn (Stratagenc) or by cell lysis. Plasmids wers purificd vsing
at least one of the following: a Magic or WIZARD Minipreps DNA purification system (Promega); an
AGTC Miniprep purification kit (Edge Biosystems, Geithersburz MD); and QIAWELL 8 Plasmid.
QIAWELL § Plus Plasmid, QIAWIELL § Ultra Plasrmid purification systems or the REAL. PREP %6
plasmid purification kit from QTAGEN. Follewing precipitation, plasmids were resnspended in 0.1
ol of distilled water and stored, with or without lyophilization. at 4°C.

Alternatively, plasmid DNA. was amplified from host cell Iysates using direct link PCR ina
higih-throughput fonmat (Rao, V.B. (1994} Anad. Bicchem. 216:1-14). Host cell lysts und thermal
cycling steps were carried cur in a single reaction mixtre. Samples were processed and siored in
384-well piates, and the cancentration of amplified plasnid DNA was quantified fluorometrically
using PICOGREEN dye (Molecular Probes, Eugene OR) and a FLUQROQSKAN II flucrescence
scanner (Labsystems Gy, Helsinki, Finland).

UL Sequéncing and Analysis

Incyte cDNA recovered in plasmids as described in Example 11 were sequenced as follows.
Sequencing reactions were processed using standard methods or high-throughput instramertation
such as the ABI CATALYST 800 (Applied Biosystems) thermal cycler or the FTC-300 thermal
cyeler (MJ Researcht) in conjunction with the HYDRA microdispenser {Robbins Seicntific) or the

a7t
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MICROILAR 2200 (Hamilton) liquid transfer system. cINA seqaencing reactions were prepared
using resgents provided by Amersham Pharmacia Bislech or supphied in ABI sequercing kits such as
the ABI PRISM BIGDYE Terminstor cycle sequeacing ready reaction kit (Applied Biosystems).
Eiectrophoretic separation of eDNA sequencing ceactions and detection of labeled polypucleotides
were carried out using the MEGABACE 1000 DNA sequencing system (Molecular Dynamics); the
ABTPRISM 373 or 377 sequencing systum {Applied Biosysiems) in conjonction with standard ABI
protocals and base calling soflwace: or other sequence analysis sysieros known in the arf. Readiog
frames within the cDNA scquences wers identified using siandard mcthods (roviewed in Ausubel,
1997, supra, unit 7.7). Some of the cDNA sequences were selecledlfor extension using the technigues
disclosed in Example YIIL

The polynucleotide sequences derived from Incyte cDNAs were validated by removing
vector, linker, and poly(A) sequences und by masking ambiguous bases, using algorithms and

orograms based on BLAST, dyoamic programming, ad dinucleotide nearest neighbor anatysis. The
Incyic cDNA sequences or translations thereof were then guericd against a selection of public
dalabases such as the GenBank pomate, rodent, mamiralisn, verebrate, and eukaryote databases, and
BLOCKS, PRINTS, DOMO, PRODOM, and hidden Markov model {HMM)-based protein family
databascs such 2s PFAM. (HMM is a probabilistic approach which analyzes consenses primary
structures of gene familics. Sce, for example, Eddy, 5.R. (1996) Curr. Opin. Siract. Biok. 6:361-365.}
The queries were performed nsing programs based on BLAST, FASTA, RLIMPS, and HMMER. The
TIneyte cDNA sequences were assembled to produce full length polynucleotide sequences.
Ahematively, GenBank cDNAs, GenBank ESTs, stitched sequences, stretched sequences, o
Genscan-predicied coding sequences (see Hxamples IV and V) were need o extend Incyte ci2NA
assemnblages o full length. Assembly was performed using programs bascd on Phred, Pheap, and
Consed, and cDNA asscmblages wore screened for open reading frames using programs based on
GeneMark, BLAST, and FASTA. The full length palynucieotide sequencas were translated to derive
the corcesponding full lcagth polypeptide sequences. Allernatively,  polypepitde of the invention
may begin at any of the methionine residues of the full length trenslaed polypeptide. Full leagth
polypeptide sequences were subsequenily analyzed by querying against databases such as the
Genfank protein databases (genpept), SwissProt, BLOCKS, PRINTS, DOMO, PRODOM, Prosite,
and hidden Markav model (HMM)-based protein family databases such as PEAM. Full length
polynucleotide sequences are ulso analyzed using MACDNASIS PRO software (Hitachi Sollware
Engineeting, Seuth San Francisco CA) and LASERGENE software {DNASTAR]}. Polymcleotide.
and polypepiide seiquence alignments are wenerated using defanlt pavamcters specified by the
CLUSTAL algorithm as ineorporated into the MEGALKGN mmitisequence alignment program
(DNASTAR), which also calculates the pervent identity between aligned sequences.

63
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Table 7 summarizes the wools, programs, und zlgorithms used for the analysis and asserohly of
Incyte cDNA and full length sequences and provides applicable descriptions, references, and
threshold parameters, The first colamn of Tablc 7 shows the teols, programs, and algorithns nsed,
the secopd column provides brisf descriptions thereof, the thind calumn presenls appropriale
references, all of which are incorporarcd by reference hetcia in their entirety, and the foarth colunm
presents, where apphicable, the scores, prebability values, and ather parameters used to evaluate the
strengih of a match between two sequences (the kigher the score or the lower tbe probubility value,
the greater the identity petwveen iwo sequences).

The programs described above for the asserably and analysis of full length polynucleoride
and polypuptide sequences were also used (o identify pelynuclectide sequence fragments from SEQG
D NO:19-36. Fragments from about 20 to sbowt 4000 nucleotides which are useful in hybridization
and amplification techoologies are described in Table 4, colomn 4.

Iv. Ideatification and Editing of Coding Sequences fromy Genomic DNA

Putative human kinases wens initially identified by runmring the Gensean gene identification
program againat public genomic sequenes databases (.., ghpri and ghbtg), Genscan s 4 general-
purpose gene identification program which analyzes gengmic DNA sequences ftoma vadety off
orpanisms (Ses Burge, C. and 8. Karlin (1997} J. Mol. Biol. 268:78-94, and Burge, C. amd S. Karlin
(1998) Curr. QOpin. Striet. Biol. 8:346-354), The program concarenates predicted exons 1o form an
assembled cDNA sequence extending [rom a methionine w & stop codon. The output of Genscan is &
FASTA database of polynucleetide and polypeptide sequences. The maximum rapge of sequence for
Genscan to analyze at once was set to 30 kh. To determine which of these Genscan predicted cDINA
sequences enacode human kinases, the cncoded polypeptides wers analyzed by querying against
PFAM medels for kinases. Potential human kinases were also identified by bemology to Incyte
cDMA sequences that had been annotated ¢ kinases, These selected Genscan-predicted sequences
were then comparcd by BLAST analysis to the goopept and ghpri public databases. ‘Where necessary,
the Genscnn-predicted sequences were then edited by comparison to the top BLAST hit from genpept
to gorrect errars in the sequence predicted by Genscan, such as extra or omitted exons. BLAST
analysis was also used to find any Incyte cDNA oc public cDNA coverage of the Genscan-predicted
sequences, thus providing evidenece for franscription. When Incyte cDNA coverage was available,
this information was used to correct or coufirm the Genscan predicted sequence. Fuall length
polynucleotide sequences were obtzined by assembling Genscan-predicted coding sequences with
Incyte cDMA sequences andlor public cDNA seguences using the essembly process described in
Example III Alternatively, fall length polynuclect ide scquences were derived eaticely from edited or
uncdited Genscan-predicied coding sequences.

V. Assemnbly of Genomin Sequence Daia with ¢<DNA Sequence Data

6y
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Giched" ences
Partial cDNA sequences were extended with exons predicted by the Genscan gene

identification program described in Example TV, Partial cDN Ay aysermbled as described in Example
W were mapped to geoornic DNA and parsed tnto clusters containing related ¢DINAs and Genscan
exan prodictions frem one or mors ponomic sequences. Each clusier was analyzed using an algorithm.
based on graph theory and dymarnic programming io integrate cDINA and renomic information,
gencrating possible splice vartants that were subseguently confinned, edited, o cxtended to create a
foll lepgth sequence. Scquence intervals in which the entire length of the interval was present on
more ihap one sequence in the cluster were identified, and intervals thos identified were considered to
be squivatent by transitivity. For example, if an interval was preseat on a cDNA and twe genamic
sequences, then all thros intorvals wore considered to be oquivalent. This process allows unrelated
but consecutive genomic sequences to be brought together, bridged by cDNA sequence. Intervals
thus idontified were then “stitched” together by the stitching algorithm in the anler that they appear
along their parent sequences to gencrate the. longest possible sequence, as wcll. a5 sequence variants.
Lioknges belween mmtervals which proceed along one type of parent sequence (cDNA to cDNA or
EEnOmic sequence to genomic sequence) were given preference over linkages which change parent
type (cDMNA to genomic sequence). The resultant stiched sequences were translated and compared
by BLAST analysis to the genpept and ghpri public databases. Incomect exons predicted by Gensear
were comeeted by comparison 1o the top BLAST hit from genpept. Sequences were forther extended
with additional cXNA sequences, or by inspection of genotnic DNA, when ncocssary.
“Stretched™ Sequenges

Purtial DNA, seynences were extendsd to Tall Tength with an algorithm based un BLAST
analysis. First, partial cDNAs assembled as described in Example [l were qneried against public
databases such as che GenBank primate, rodent, sammalian, vertebrate, and eukaryote databases
using the BLAST program.  The nearcst GenBank protein horaolog was then compared by BLAST
analysis to either Incyrs cDNA sequences or GenScan exon predicted sequences described in
Exanpls V. A chimeric profein was generated by using the tesuilant high-scoring segment pairs
(HSPs) to map the translated sequences onto the GenBank protein homolog. Insertions or deletions
may seenr jp the chinarie proteiv with respect (¢ the ¢riginal GenBank: protein homolog. The
GenBunk prolein homoley, the ehimeric protein, or both were used as probes to szarch for
homologons genemie sequencas from the public human genome databases. Partial DNA sequencey
wone therefore “sirstched” or extended by the addition of hanologous genomic scquences. The
resultant stretched scquences were examined to detenmine whether it contained a complete gene.
VI. Chromosomal Mapping of PKIN Enceding Polynucleotides
The sequences which were used to assemble SEQ ID NCr19-36 were compared with

T
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sequences from the Incyte LIFESEG datobase and public domain databases using BLAST and other
implementations of the Smith-Waterman algorithm. Sequences from these databases that matched
SEQ D NO:19-36 were asserablad It clusters of contiguous and averlapping sequences using
asseanbly al gorithms suct as Phrap (Table 7). Radiation bybrid and genetic mapping data available
from public resources such as the Stanford Humsan Genore Center (SHGC), Whitehead Institfo for
Genome Research (WIGR), and Généthon were used to determine if any of the clustered sequences
Lad been proviously mapped. Inctusion of 2 mapped sequence in a cluster tesulead in the. agsigmtent
of all sequances of (hat cluster, including its particular SEQ ID NO:, to that map tocation.

Wap locations are represented by ranges, or intervaly, of human chromosomes. The map
positior of aw interval, i centiMorgans, is measured relative to the teawminus of the chromosome’s p-
arm. {The czptiMergan (cM) is a unit of measurement based on recambination freguencies between
chiomosomal markers. On average, 1 oM is toughly equivatent wo 1 megabase (Mb) of DNA in
lymans, aithougts this can vary widely due to hot and cold spots of recombination.) The oM
digtances are bascd on genctic markers mapped by Géndthon which provide boundarics for mdiation
hybrid markers whose sequences were incloded in each of the elusters. Fluman genome maps and
other resources availabie to the public, such as the NCBI "GeneMap'9" Warld Wide Web site
(ibtpihwwirnckh.nlm.alh gov/genemapf), can be erupleyed te determine if previowsly identifiod
disease genes map within or in proximity to the intervals indicated above.,

In this manaer, SEQ ID NO:24 was mapped to chromoesorne 2 within the interval from 92,30
tw 103.1 centiMorgans, SEQ ID NO:2) was mapped to chromeseme 11 within Lhe interval from 104.8
w 117.9 centiMorgans. SEQ 1D NO:33 was mapped to chromosome & within the interval from 25.8
0 40.3 centiMorgans, SEQ LD NO:23 was mapped to chromosome 2 within the intorval from 101,20
to 104,90 centiMorgans, to chromosome 10 within the interval fram 143,20 to 156.60 centiMorgans,
andl ta chrorosome 19 within the interval from 69.90 w 81 .20 centiMorgans., More thun one map
location is reported for SEQ ID NO:23, indicating that sequences having different map tocations were
assembled inte a single cluster. This sitwation occurs when sequences having strong simiarity, but
not complete identity, are assembled into a single cluster.

VI Analysis of Pelynucleotide Expression

Notthern analysis is ¢ Jaboratory kechnique nsed to deisct the presence of a transeript of a
gene and involves the hybridization of a labeled rucleotide sequonce Lo a membrane on which RNAs
from a particolar ceil type or tissne heve been bound. (Sce, ey, Sambrook, sapra, ch. 7; Ausubel
(1995} supra, ch. 4 and 16

Analogous computer techniques applying BLASY were used to search for identical or related

molecules in cDNA databases such as GenBank or LIFESEQ (locyte Genornics). This analysis is
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anveh [aster thar mmaltiple membrane-based hybridizations. In wddition, the sensitivity of the
eonuputer search can be modificd to dutermine whether any purifcular match is categorized as exact or

similar, The bagis of the search is the product score, which is defined as:

BLAST Scare x Percent [dentity

5 X moinimumn {lengtiSeq. 1), length(Seq. 21}

The product seore takes into aceount both the degree of similarity between two sequences and the
length of the sequence maich. The produoct score is u nosmalized value between 0 and 100, and is
caleulated as follows: the BLAST score is rultiplied by the percent nuelkeotide identity and the
product is divided by (5 times the fengi of the sherter of the two sequences). The BLAST score is
vitlculated by assigning a score of +5 for every base that malches in 1 high-scoring segrment pair
(HSP}, and -4 for every musmatch. Two sequences may shate more than one HSP (separated by
gups). I there is more thar one BESP, then the pair with the highest BLAST score is used w0 caloulate
thie product score. Tl product score represents a balunce between fractional overtap and quality in s
BLAST alignment. For example, a product score of 100 is praduced only for 100% identity aver the
entire lengrh of the shorter of the two sequences being comgared. A product score of 76 is produced
either by 100% identity 2ad 70% overlap at one end, oc by 88% identity and 100% overlap at the
other. A product score of 50 is produced eitlier by 100% identity and 50% overlap at one end, or 79%
identity and 100% overlap.

Alternatively, polypucleotide sequences encoding PKIN are analyzed with respect to the
tissue sources from which they were derivad. For sxample, some fuil kength sequences are.
assembled, at least in part, with overlapping incyte ¢DNA sequences {yee Example IT). Foch cDNA
sequence is derived from a cDNA libracy constoucted from 2 human tissue. Each human tissue is
classified into ong of the foliowing crgandtissue catogorics: cardiovascular sysiom; connective tissue;
digestive sysiem; embryonic structures: endacrine system, exnerine glands; genitalia, female;
genitalia, male: genn cells: bemic end immune system: liver; maseuloskeletal system; nervous
Sysler, pancreas: respiratory sysicin; scose organs; skin; stomatagnathic system; unclassified/imixad:
orurinary tact. The pumber of Hiraries in each category is counted and divided by the total mumber
of fbrarics across all categories. Similarly, cach busman tissue is classified into one of the following
discasc/condition categorics: cancer, cell line, developmental, inflammation, neurological, trauma,
cardiovascular, pooled, and other, and the nuimber of Libraries in cach category is commted and divided
by the total aumber of libraries across all categories. The resulting percentages reflect the tissue- and
disease-specific expression of cDNA encoding FKIN. cDNA sequences and cDMA lbrary/tissne
infornaation are found io the LIFESEQ GOLD database (Incyte Genomies, Palo Al CA).
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VIO, Extension of PKIN Encoding Polynucleotides

Full Jength polynuclectide sequences were also produced by extension of an appropriate
tragment of the fafl length mofecule nsing oligoancleatide primexs designed from this fraginent, One
primer was synthesized to initlate 3 extension of the kaown fragment, and the other primer was
synthesized to injtiate 3" extension of the known fragment. The initigl primers were desiymed using
OLIE0 4.06 software (NaBonal Bivsciences), or ancther apprapriate program, to be ahoui 22 to 30
puclootides in kength, to have a GC content of about 5% or more, and to anveal to the target
suqzence at temperatures of about 68"C to abont 72°C. Any stretch of nucleatides which would
result in hairpin structures and primer-primer dimerzatons was avaided.

Selected human cDNA libraries were used to extend the sequence. I more than onc
exiension was necessary of desired, additional or-nasted sets of primers were designed.

High fidelity amplification was obtained by PCR using methods well knows in the art, PCR
was perforined in 96-well piates using Lie PTC-200 thermal eycler (M3 Research, Inc.). The reaction
mix contained DA template. 200 nmel of sach primer, reaction baffer contaising Mg™, (NH,},S0,,
and Z-mercaptoethanal, Tag DNA polymerase (Amersham Pharmacia Biotech), ELONGASE enzyme
(Life Technologies), and Pfu DNA polymerase (Stratapene), with the following parameters for primer
pair PCI A and PCIB: Step i1 947 C, 3 mip; Step 2: 34°C, 15 sec; Step 3: 60°C, | m.in;.Sta;_:h 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
altermative, the parameters for primer pair T7 and SK+ were as follows: Step 1: 94°C, 3 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 & 68°C, 5 min; Step 7: storage m 4°C,

The concentration of DNA in each well was determined by dispenzing 100 pl PICOGREEN
quantitation reagent (0.25% {v/v) PICOGREEN; Molecular Probes, Hugene OR) dissolved in 1X TE
and 0.5 of nndiloted PCR product into sach well of an epaque fluorimeter piate (Corning Costar,
Acton MA), allowing the DNA to bind to the reagent. The plate was scanned in a Finoreskan 17
{Labsystems Oy, Delsinki, Finland} to measure the fluorescence of the sample and to quanify the -
concentration of DNA. A 5 gl to 10 4! aliquot of the reaction mixture was aralyzed by
electrophoresis on 2 | % agarose gel to determine which reactions were suecessful in extending the
SEQUENGE,

The extended nucleotides wrm:r desalted and conceirated, transfarred to 384-welt plales,
digosted with Cvill cholera vivgs endonuclease (Molecular Biology Research, Madison W), and
sonicated or sheared prior to religation ioto pUC 13 veotor {(Amersham Pharmacia Biotech), For
shotgun sequencing, the digested nucleotides were separated on low concentration (0.6 o 1.8%)
agarose gels. fragments were excised, and agar digested with Agar ACE (Promega). FExtended clones
were religated using T4 ligase (New England Riolabs, Beverly MA) into pUC 16 vector (Amersham
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Pharnmcia Biotech), ireated with Plu DNA polymerase (Shatagene) to fill-in resiriction site

overhangs, and ransfected in cornpetent E. colt cells. Transformed cells were selected on

antitictic-containing media, and individual colonics were picked and cultared overnight at 37°C in
384-well plates in LB/2x cacb liguid media,

The cells were lysed, and DNA was amplifieid by PCR using Taq DNA polymerase
(Amersham Pharmacia Baotech) and Pfo DNA polymerase (Statagens) with the followang
pararneters: Step L 947°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4 72°C, 2 1nio;
Step 5: steps 2, 3, and 4 repeaied 29 tmes; 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
recovedss were reamplified vsing the same conditions as described abave. Samples were diluted
with 20% dimethysuifoxide (3:2, viv), and sequenced nsing DYENAMIC energy transfer sequencing
primers and the DYEMAMIC DIRECT kit (Amecrsham Pharroecia Bioteck) or the ABL PRISM
BIGDYE Terminator eycle sequencing ready reaction kit (Applied Biosystems).

In like manner, full length polypuclenfitle sequences are verified nsing the above procedure or
are nged o obtain 5’ regelatory sequences using the sbove procedure along with oligonucleotides
designed for such extension, and un approprisie genomic libragy,

IX.  Labeling and Use of Individual Ilybridization Probes

Tlybridizatjon probes derived from SEQ ID NO:19-36 are employcd to sereen ¢DNAs,
genomic DNAs, or mRMNAs. Although the labeling of oligonucleotides, constsiing of abowt 20 base
pais. is specifically described, essentially the same provedine is used with larger nucieotide
fragmems. Oligonucieotides are designed using state-of the-art software such es QLIGO 4.06
softwars (Matianal Biosciences} and lubeled by combining 50 pmot of each oligomer, 250 1:Ci of
[v-"P] adenosine friphospbate (Amersham Pharmacia Biotech), and 4 polynucleotide kinase
(DuPont NEN, Bostan MA). The labeled cligenucleotides are substantially purified using a
SEPBADEX (25 suporfine size oxclusion dexilran bead column (Amersham Pharmacia Biotech).
An aliquot containing 107 counts per ntinute of the labeled prabe is used in a typical menbrane-based
Iybridization analysis of buman genomic DNA digested with onc of the following endonucleases:
Ase I, Bgl I, Eco R, Pst I, Xba §, or Pyve I {DuPont NEN).

The DNA from cach digest is fractionated on a .79 agarose el and tmnsfarred fo oylon
mwembranes (Nytran Plus. Schicicher & Schuell, Durham NH). Hybridization is carried out for 16
hours at 20°C. Ta remove norspecific signaly, blats arc sequentiaily washed at room temporature
under conditions of up to, for example, 1.1 x saling sodium citrate and 0.5% sodinm dodecy? salfate.
Hybridization pattemns are visuahized nsing sutoradiography or an alternative imaging means and
compired.

X. Microarcays

el
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"The tinkage or synthesis of array siements upen « micrearray can he achieved atiliziog
phatolithography, piezoclectric printing (ink-jet printing, See, €.g., Baldeschwetler, supra.),
mechanical microspotting technologies, and derivatives thereof. The substrate in each of the
aforementioned technologies should be uniform and selid with & non-porous surface (Schena (1999,
supra). Bugpested substratos include siicon, silicw, gluss fides, pluss chips, and silicon wafers.
Alternatively, u procedare analogons to & dot or slot blot may alse be wsed to atrange and link
elements 1o the surface of & substrate using thermal, UV, chemical, or mecharical bonding
proceduney. A typical armay may be produced using available methods and machings well koown to
those of vrdinary skill in the art and may cortain any appropriate number of elements. (Ses, e.g.,
Schera, M. eral. (1993) Sciepce 270:467-470; Shalon, I, ot al, {1596) Genowe Res. 6:639-645,
Murshall, A. and 5. Hodgson (1998) Nat. Biotechnol. 16:27-31.)

Futl length cDNAs, Expressed Sequence Tags (H5Ts), or fragments or oligorers thereof may
comprise the slements of the rojcroarray. Fragntents o oligomers soitable for bybridization can be
selected using software well known in Lhe art such as LASERGENT software (DNASTAR). The
arcay elements arc hybridized with polynuclectides m a biologicat sample. The polynucleotides in the
blological sample ate conjugated to a flucrescent labe) or other molecnlar tag for case of detection.
After hybridization, nonkybridized nuclentdes (rom the biological sample are removed, and a
flucrescence scanner is used ro deteot hybridization at each array element. Alternatively, laser
desorbion and miss speclromerry may be used for detection of hybridization. The degree of
completrentarity and the refative abundance of vach polynuclestide which hybridzs to an element
on the microacray may be assessed. In ont embodiment, macroartay preparation and usage is
described in detail below.

Tiseye or Cell Sample Preparation

Totul RNA is isclated from tissue samples using the goanidinium thiocyanate method and
poly(41 RMA is purified using the oligo-(dT) celtulose method. Bach poly(A)* RNA sample is
reverse transcribed using MMLY reverse-ranscriptase, 0.05 pg/pi oligo-(dT} primer (21mer), LX
tirst strand puffer, .03 upits/ul RMase inkibitor, 500 pM dATP, 500 UM JAGTP, 500 3 dTTF, 40
uM dCTP, 4G ph SCTP-Cy3 (BDS) or AT TP-Cy5 (Amersham Phastnacie Bietech). The reverse
franseription reaction s performed in a 25 mi volume containing 200 ng poly(A)* RNA with

GEMBRIGHT kits (Incyte). Spucific control poly{A)” RNAs are synthesizad by in vitro ranscription

from non-coding yeast genomic DNA. After incubation at 37°C for 2 ht, each reaction sample {one
with Cy3 and another with Cy5 labeling) is meated with 2.5 ml of D.5M sodigm hydroxide and
incubated for 20 nunutes at 35°C to the stap the reaction and degrade the RNA. Samples are purified
nsing two successive CHROMA SPIN 36 gel filtration spin colnmus (CLONTBCH Labaratorics, Inc.

JP 2004-511204 A 2004.4.15
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(CLDONTECH), Palo Alto DA} atxd after combining, bath reaction samples are sthanol procipitated
using 1 mt of glysogen (1 ingiml), 80 ml sodiom acetate, and 300 mi of HH% ethanol. The sample is
then dried to completion using a SpeadV AC (Savaot Iastoomentis Ine., Holbrook NY) and
eesuspended in 14 pl X 35CH.2% SDS.

Microarray Preparation

Sequencey of the present invention are used 1o generate artay slements. Each array element
is ataplified from bacterial cells containing vuctors with cloned cDMA inserts. PCR amplitication
nses primers complementary to the vector sequences flanking the cDNA insest. Array eiements are
amplified in thirty cycles of PCR from an initial quantity of 1-2 ng to 2 final quantity greater than 5
ke Amplified zrray elements are then purified nsing SEPHACRYTL~460 (Amersham Pharmacia
Biatech).

Burified arcay slements are immahbilized on polymer-coated glass slides, Glass microscope
shdes {Comning} are cloanes! by vltcasound in 0.1% SD'S and acetone, with extensive distilled water
washes between and after ircatments. Glass slides are etched iz 4% hydroflucric acid (YWR
Scientific Products Corporation (VWR), West Chester PA), washed extensively i distilled water,
apd coated with 0.05% aminoprapyl silane (Sigma) in 95% ethanol. Coatead slides are curad in a
110°C oven.

Axray elements are applicd o the coated glass substrate using a procedure described in US
Patenl Mo. 5,807,522, incorporated hercin by reference. ! ul of the atray element IINA, at an average
comcentration of 100 ng/w, is ioaded into the open capillary priating element by a high-speed robotic
apparatus. The appararus then deposits about 5 nl of srmay elemeat sample per shide,

Microarrays are UV-cresshinked using a STRATALINKER UV-crosslinker (Stratagenc).
Microarrays are washed at room temperature cace in 0.2% SDS and three times in distilled water.
Nen-specific binifing sites are blocked by incubation of microarays in 0.2% sasein ia phosghats
buffered saline (PBS) {Tropix, Ine., Bedford MA) for 30 minutes af 60°C followed by washes in
0.2% SDS and distilled water as before.

Hybridization

Mybridization reactions contait 9l of sample mixture coesisting of 0.2 pg each of Cy3 and
Cy3 labeled cDNA synthesis products in 5X §SC, 0.2% SDS hybridization buffer. The sample
mixbure is beated to 65°C for 5 minutes and is aliquoted onte the microarray surface and covered
with an 1. om® coverslip. The arrays are transfarred ta a waterproof chimber baving a eavity just
slightly Jarger than a microscope slide. The chamber is kepi at 180% bumidity internally by the
additien of 140 gt of 5X SSC in 2 corner of the chamber. Ths chamber containing the arrays is

incubated for about 6.5 howrs at 60°C. The arrays are washed for 10 min at 43°C in a first wash
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bueffer (1% $3C, .19 518}, three dmes for 10 minotes each at 45" C in 5 second wash bufter (0.3
88C), and dried.
Detextion

Reporter-1abeled hybridization complexes are detected with a microscape equipped with an
Tanove X mixed gas 10 W luser (Coherent, Inc., Sunta Clara CA) capable of generating spectral lines
4t 488 msn for excifation of Cy3 and at 632 nm for excitation of Cy 3. The exciistion laser light fs
Foensed on the wrray wsing a 20X microscope objective (Nikon, Inc., Melville WY). The shide
containing the array is placed on a computer-controiled X-Y stage on the microscope and rasier-
scanned past the objective. The 1.8 cm x 1.8 em atray vsed in the present example is scanned with 2
Tesolution of 20 micromsters.

In two separate scans, @ mmixed gas multiline laser excites the two fluorepbores seguentially,
Emitted light is split, based on wavelength, into two photomultipiier tebe detectors (PMT R1477,
Hamamatsu Photonics Systems. Bridgewater NJ) corresponding to the two fuorophores. Appropriate
filtere positioned between the array and the photomultiplicr Gibes are used to filter the stgnals. The
emission maxima of the flusrophores nsed are 565 nim for Cy3 and 650 am for Cy3. Bach enay is
typically scanned éwice, one scan per fluorophore using the appropriate filters ot the laser source,
although the apparatus is capable of recarding the spectra from both fluorophores stroultaneoushy.

The scositivity of the scans is typieally calibrated using the signal imensity generated by &
CDMNA controi spacies added ta the sample mixture at a known concentration. A specific Tocation on
the anry contains a complementary DNA sequence, allowing rhe fiiensity of the signal at thar
location to be cormelated with a weight ratie of hybridizing species of 11 100,000, When two samples
fromi difforent sowroes (o, representing test and corirol cells), each labeled with a dilferent
fluorephowe, are hybridized to a singie array for the porpose of idenlifying genoes that are
differentially expressed, the calibeation iz done by labeling samples of he calibrating cDNA with the
two fluarophores and adding identical amounts of each (o the hybridization mixtwre.

The vutpret of the photomuttiplier tube iy digitized using a 12-bit RTT-835H analog-to-digital
{A/D) conversian: board [Analoy Devices, Inc., Norwood MA) installed in an TBM-compatible PC
computer. The digitized data are displayed as an image where the signal intensity is mapped using a
Jinear 20-color transformation to a pseudocolor scale ranging from blue (Jow signal} to red (high
signet). The data is also analyred guantuiatively. Where two different fluorophores are excited and
neasured simultanecusly, the data are first cocrected for optical crosstalk (due o overlapping
emission spectra) botwecn the fluocophores using sach fleorophore’ s emisgsion spectaur.

A grid iz superitopozed over Lhe fluorescence signal boage such that the signal from cach

spor is centered in each element of the grid. The finerascence signal within eck element is then
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integrated to obtain a nuraerical value corresponding to the average intensity of the signal. The
software used for signal analysis is the GEMTOOLS gene expression snalysts program (Jocyts).
XL Complencotary Polynucleotides

Sequences complementazy to the PEIN-cacoding sequences, or aay parts thereof, are nsed to
detect, decrease, ar inhibit expression of naturally ocowting PEIN. Althoogh use of eligunucleotides
comprising from about 15 (o 30 base pairs is doscribed, esseptially the same procedurs is used with
smaller or with larger sequeace frapments. Appropriate oligonucleatides are designed using OLIGO
406 software (Mational Biosciences) und the coding sequence of PKIN. To inhibit transeription, a
complemmentary oligonucleotide is designed from the most unique 5 sequence and used to prevent
promaeter binding to the coding sequence. To inkibir translation, a complementary oligonueleotide is
designed to prevent ribosomal binding to the FEKIN-encoding tunscript.

XI. Expression of PEIN

Expression and purification of PN is achieved using bacterial or virus-based expeession
syslems. For expression of PRIN io bacteria, cDINA is subcloned inte an appropriue vestor
containing an antibiotic resistance gene and an inducible proroter that directs high levels of cDINA
transcription. Exaraples of such promotecs include, but ave not limited to, the trp-lac (fac) bybrid
promoter and the T3 or T7 bacteriophage promoter in conjunction with the lac operator regnlatory
clement. Recombinant vectors are transformed into suitable bacterial hosts, e.g., BL21{DE3).
Antibiotic resistant bacteria express PKTN upon induction with isopropyl beta-D-
thiogalactopyranoside (IPTG). Expression of PKIN in eukaryotic cells is achieved by infecting insect
or marimalian ecll lines with recombinant Autographica californica nuclear palyhedrosis vires
{AcMNPV}, commendy knovwn as baculovirus. The nonessentinl polyhedrin gene of baculovirus is
replaced with cDNA eoveding PKIN by cither homoiogous recombination or bacterinl-mediated
apsposition involving transfer plasooid intermediates. Viral infectivity is maintained and the strong.
polyhedrin promoter drives hizh levels of cDMA, wanscriprion. Recombizant basuloving js veed 1o
infeet Spodoptera froginerda (819) inssct cells in mest cases, or human bepatscytes, in some cases.
Infection of the latter requires additional genetic modifications ® bacuiovirus. (See Hngelbard, B.K.
et al. (1594) Proc. Natk. Acad. Sci, USA §1:3224-3227; Sandig. ¥. et al. (1996) Hum. Gone Ther.
7:1937-1945.)

In most expression systems, PEIN is synthesizad as a fusion protein with, =.g., ghutathione S-
transferase (GST) o & peptide epitope tag, sech as FLAG or 6-His, perinilting rapid, single-step,
affinity-based parification of reconibisant fuston peotein from crude cell lysates. GST, a 26-
kilodalton enzyme from Schistosoma japonicurm, enables the pusification of fusion proteins on
imsnobilized ghetathione under conditions that maintain protein activity and antigenicity (Amorsham

Pharmacia Biotoch). Following purification, the GST moiety cart be protealytically cleaved Irom
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PEIN st specificully engineeted sites. FLAG, an 8-amino acid peptide, enables immnpoaffinity
purification using commerciaify available maonoclonal and polyclonal anti-FLAG antibodies {Hastman
Kodak}. 6-His, a streteh of six cunsecutive histidine residues, enables purification en metal-chelate
resing (QIAGEN). Methods for protein expression and parificatipn are discussed in Ansuhef (1903,
supra, ch. [0 apd {6). Purified PKIN obtained by these mothods can be used directly in the assays
shown, in Examoples XV1, XVII, and XVII where applicable.

XII. Functioeal Assays

PKTY function is assessed by expressing the seqoences encoding PKIV at physivlogically
elevated Jevels in mammaiian cell culture systems. cDNA is seheloned into a mammalian expression
vectur Conining a strong promater that drives high levels of cDNA expression. Veetors of chaice
inchude PCMY SPORT (Life Technologies) and PCR3.1 {Invitropen, Carlsbad TA), both af which
contain the cytomegalovirus promoter. 5-10 w4y of recombinant vector ane transiently transfected into
4 human cell ling, for example, an endothelial or hemaropoictic cell line, using either liposome
formulations or electroporation. 1-2 ug of an additional plasnyid containing seguences encoding a
marker protein are co-transfected. Tixprassion of & marker protein provides a means to distingnish
transfected cells from nontransfected celis and is 4 teliahle predicter of cDNA exprassion from the
recombinant vecter, Marker proteins of cholee include, v.g., Green Flaorescent Protein (GFP;
Clentech), CD64, or o COE4-GEP fusion protein. Flow cytometry (FCM), an automated, lascr optics-
hased technique, is used to identify transfected cells expressing GEP or CD64-GFP and i evaluate
the apaptotic siate of the cells and other celiular properties. FCM detects and quantifies the uptake of
fluorescent molecules that diagnose events preceding or coincident with cell death. Thesc cvents
inchade changes in nuclcar DNA content as measured by staining of DNA with propidium iodide;
changes in cefl size and granolarity as measurad by forward light scatter and 90 degrec side light
seatter; dowa-regulation of DNA synthests as measured by decrease in bromodesxyaridine uptake;
alterations In sxprassion of cell surface and intracellular proteins as ipeasured by reactivity with
specific antibodies; and alterations in plasma membrane composition as measured by the binding of
fluoteseein-conjngaied Annexin V protein to the cel! surface. Methods in Aow cytometry are
diseussed in Ormerod, M.G. {1994) Flow Cytometry, Oxford, New Yok NY,

The influerce of PKIN on gere expression can be assessed using highly purified populations
of celis transficted with sequences encoding PKIN and either CD{M or CDG4-GFP. CD64 and CD64-
GEP are expressed on the surface of transfected cells and bind to conserved regions of human
immunoglobulin G (IgG). Trunsfected cells are efficiently separated from nontransfecied cells nsing
mazetic bzads coated with either hurtaa [zG or antibady ugaiost €84 (DYNAL, Lake Success
NY). mENA can be purified from the cells using methods well known by those of skill in the are.
Expression of mRNA enceding PRI ead other genes of inderest can be analyzed by nonthem analysis
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ar Miceoarray technigues.
XIV. Production of PKIN Specific Antibodies

PEIN substartially purified using polyacrylamide gel clectrophoresis (PAGE; sce, eg.,
Harrington, M.G. {1990} iethols Bosymol. 182:488-495), or other purification techoigues, is wsed to
irimunize rabbiis and to produce antbodies using standand prowcols.

Aliernatively, the PKIN amino acid scquence is analyzed nsing LASEROENE softwarns
(DNABTAR) t determine regions of high immunogenicity, and s correspending oligopeptide is
synthesized and exed 16 raise antibodies by means known 1o those of skill it the ar. Methods for
selection of apprapriate epitopes, such as those near the C-tetmninus vr in hydrophilic regions are wel}
described i the art. (See, e.2., Ausubel, 1993, supea, ch. 11}

Typically, oligopeptides of about 13 residuet {n [ength are synthesized using an ABI 4314
peptide synthiesizer (Applied Biosystems) using PMOC cheistey and coupled to KLH (Sigma-
Addrich, St. Louis M) by reaction with N-majeimidobeozoyl-N-hydroxysuceinimide csier (MBS} to
incrense imnnanogenicity. (See, e.g., Ausubel, 1995, supra.) Rabbits are inmunized with the
oligapeptide-KLH campley in complete Freund's adjuvant. Resulting antiscra are tested for
antipeptide and anti-PRIN activity by, for example, binding the peptide or PEIM to a subsirate,
blocking with 1% BSA, reacting with rabbit antisera, washing, and rescting with rodio-ledinated goat
anti-rabbit IgG.

XV.  Purification of Naturally Occurring PRIN Using Specific Antibodies

Naturaily occurring or secombinant PETN is sbstantially purified by immunaaffinity
chromatography using antibodies specific for PKIN. An immunoatfinity cofurn is constiueted by
covalently conpling anti-PKIN antibody to an sclivated chromatographic resin, such as
CNBractivated SEPHAROSE (Amersham Phaninacia Biotech). After (he coupling, the resin is
blacker! and washed accerding to the manufactucer’s instructions,

Media containing PEIN ure pussed over the immunoalfinity column, and the coluron is
washed under conditions that allow the proferential absorbance of PKIN (e.g., high ionic strenpth
bulfers in the presence of detergent). The column s eluted undor conditiens that disrupt
antibody/PRIN binding {e.z., 2 buffer of pH 2 to pH 3, or 2 high concentration of a chaotrape, such as
urey or thiecyanate fon), and PRIN is coltected.

XVI. Identfication of Molecules Which Interact with PKIN

PRI, or biclogically active fragments theseof, are labeled with '] Bolton-Huntsr reagent.
(Jee, e.p., Boklton AE. and WM. Hunter (1973) Biochem. J. 133:329-539.) Candidate molecules
previously arrayed in the wells of a ymiti-well plate ave incubated with the labsled PEINM, washed,
and any wells with labeled PKTN complex are assayed. Data obtained using different concentrations

of PEIN are used to caleylate values for the mumber, atfinity, and association of PKIN with the
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candidate melecnles.

Alignatively, molecules interacting with FEIN are analyzed using the ysast two-hybrid
system as described in Fields. 5. and O. Song (1989 Nature 340:245-246. ot using commercially
available kits based on the two-hybrid system, such as the MATCHMAKER system (Clontech).

PRIV may also be used in the PATHCALLING process (CuraGen Corp., New Haven CT)
which cmploys e yeast iwo-lybrid system in a high-throughput manner to determine all interactions
betweep fhe proteins encoded by hwo large libraries of genes (Nandabalan, K. of a1, (2000) US.
Patent No, 6,057,101,

XVII. Demunstration of PRIN Activiky

Generally, protein kinase activity is measured by quantifying the phospharylation of a protein
substrate by PRIN in the presence of gmmma-labeled *P-ATP. PRIN is incubated with the proiein
substrate, *“P-ATP, and un appropriate kinase buffer. The *# incorporated mto the substrate is
separated from froe PP-ATP by clectrophoresis and the incorporated ¥ is counted using a
rachteisotope couater. The amount of incorporated P is proportional to the activity of PKIN. A
determination of the specific amino acid rosidue phosphorylated is made by phosphouming acid
emalysis of the bydrolyzed protein.

In one altemative, protein kinase achivity is rmeasured by yuantilying the transter of gamma
phogphate from adenosine triphosphate (ATP) to a serine, threonine or tyrosine residue in 3 protein
substrate. The reaction cecurs behween a protein kinase sample with a biotinylated peptide substrate
and gamma PP-ATP. Following the reaction, free avidia in solutiun is added [or binding to the
bivtinylated “P-peptide product. The binding sample then vndergocs a contrifugal ultzafilirasion
procese with a membrane which will retain the product-avidin compliex and allow passage of free
gamima TP-ATP. The reservoir of the ventrifuged unit containing the *P-poplide product as rotentate
Js then counted io a scintiflation counter. This procedwre slows assay of any type of profein kinase
sumple, depending on: the peptide substrate and kinase reaction buffer selected. This assay is
provided in kic form {ASUA, Atfinity Ultrafiltration Seperation Assay, Transbie Corporation,
Baltimore WD, U.S. Patent No. 5,869,275). Sugpested substrates and theit respective enzymes are as
foflows: Histone H1 (Sigma) and p34“*kinase, Annexin 1, Angiotensin (Siema) and EGFE receptor
kinase, Anaexin If and sre kinase, ERK1 & ERK2 substrates and MEK, and myelin basic protein and
ER¥ (Pearson, 1.D. &t al. (1991) Methods Bnzymol. 200:62-81}.

o another alterpative, protein Kinase activity of PKIN is domonstrated jn vitre in an assay

containing PXIN, 300t of kmase buffer, 1Ug substrate, such as myelin basic protein (MBF) ar
synthetic peptids substrates, 1 mM DIT, 10 pg ATP, and 05005 [¢PPIATE. The reaction is
incubated 3t 3)°C for 30 minutes and stapped by pipetting onto P§1 paper. The urincorparated [y-
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SP|ATP is remaved by washing and the incorporated radivuctivity is measured using u radionctivity
scintillation counter. Alternatively, the rexciion is stopped by keating to 100°C in the presence of
8D foading buffer and visualizad on a 12% SDS polyacrylaniide gol by autoradiography.
Incorporated radicactivity is cotrected for resclions vartied auf in tire absence of PKIN or in the
presence of ihe inactive kinase, K38A.

In yet another altemative, adenylate kinase or geanylate kinasc activity may he measured by
the incorperation of ¥P from ganuma-labcled *P -ATF into ADP or HDP using a gamnia radicisotope
counter. The enzyme, in a kinase buffer, is incubated together with the appropriate nucleetide
mone-phosphate substrate (AMP or GMP) and “P-labeled ATP as the phosphate donor. The reaction
is incubated ar 37°C and terminated by additien of michlaroacetic weid. The acid extract is
newsralized and subjected to gel electrophoresis w sepacate the mano-, di-, and itiphosphenucleotide
fractions. The diphasphenncicotide fraction is cut out and counted. The radioactivity recovered is
praportiona] 1o the spzyme activity.

In yet another altemative, other assays For PRI include scintillation proximity assays (SPA),
scintiflation plate technology and fifier binding assays. Uselul subsicates inciude recombinant
proteins tagged with glutathione transferase, or syathetic peptide substrates tagged witl biotin.
Inhibitors of PKIN activity, such as small organic molecules, proteins or peplides, may be identified
by snch assays. .

XVIIL. Emhancement/Tnhibitien of Protein Kinase Activity

Agonists or antagonists of PRIN activation or inhibition may be tested using assays descnbed
in section XVH. Aponists cause an increase in PKEN activity and antagonists cause & decrease in
PIIN activity.

Various medificatiors and variations of the described methods and systems of the invention
will be apparenl to those skilled in the art without departing from the scope and spirit of the
invention. Akhough the invention has beon described in connection with certain embodiments, it
should be understood that the invention as claimed should not be unduiy limited to such specific
embodiments. Indeed, various modifications of the described modes for carrying out the invention
which are ubvicus to those skilled in malecular biology or related fiekis are intended to be within the

scope of the following claims.
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What is claimed is:

1. An isolated polypeptide sclecied from the group conststing of:

a) a polypepirde comprising an amine acid scqueace sclected from the group consistiag of
SEQ D NO:1-18,

) a naterally ocourring polypeptide comprising an armino acid sequence W leust 0%
identical o an amira acid sequence selected from the group consistng of SEQ 1D NO2-13,

¢) anamrally cecurring polypeptide comprising an amine acid scquence at least 985%
sddentical to an arnine acid sequence of SEQ ID NO:1,

dy a binlogically active fragment of & polypeptide baving an aioo acid sequence selected
from the gramp consisting of SEQ) ID NO:1-18, and

=) an imnuoogenic fragmest of a polypeptide baving an smino ucid sequence selected from

the group cansisting of SEQ TD NO:1-18.

2. An isolated polypeptide of claim 1 sclected from the group consistng of SEQ I NO:1-

3. An isolated polynucleatide encoding a polypeptide of claing 1.
4. Av isolated polynueleotide encoding a polypeptide of claim 2.

5. Anisolated polynucleatide of claim 4 selected from the gronp consisting of SEQ [
NCx19-36.

i, A recombinant polynuclcotide comprising 2 promoter sequence aporably linked to a

pulynuclestide of claim 3.
7. A cell transformed with a recombinant polynucleotide of claim 6.
8. A transgenic organism compeising 2 recombinant polyrecleotide of claim 6.
9. A mcthod for praducing & polypeptide of claim 1, the method comprisitig!

a) enlturing a cell ander conditions suitable for enpression of the polypeptide, wherein said

<elt ks transformed with a recombinant polynucleotids, and said recombinant polynuclestide

in9
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comprises a promoter sequence operably linked to a pelynucleotide encoding the polypeptide of
claim 1, and

b} recovering the polypeptide so expressed,
10, Anisolated antibady which specifically binds to a polypeptide of claim 1.

11. Anisolated polynucleoride selected from the group consisting of:

) a polynucicotide comprizing a polynucieotide scquence selected from the groap consisting
of SEQ B NCR19-36,

bj a naturally ocovmring polyavcicotide comprising a polynucleotide scquence at least 90%
fdentical {o a pelynucleotide sequence selected from the group consisting of SEQ ID NG:20-36,

<} a aaturatly occurring pelymucleatide comprising 2 polynucleotide sequence at least 98%
identical to the pelynuclentide seguence of SECQ 11 NO:19,

d) a polynuclestide complementacy to & polynucieotids of ay,

&) apolynueleotide complementary to a polypuelcotide of by,

) a polynucletide complementary to a polynuclectide of ¢), and

) an RNA equivalent of a)-f).

12, Anisolated polynucleotide comprising at least 60 contiguous nucleotides of a

polyouclectide of claim 11.

13. A methad for detecting a target polynucleotide in 2 sample, suid target palynucleotide
having  sequence of a polypucleatide of claim 31, the method comprising:

a} bybridizing the samplc with a probe comprising at feast 20 contignous nucleotides
comprising a scquence complementary to said target polynucleotids in the sample, and which probe
specifically bybridizes to said target polynucleotide, under conditions whereby & hybridization
complux is formed between said probe and said target palynucleotide or fragments thereof, and

) detecting the presence or absence of said hybridization complex, and, uptionally, if

ptesent, the amount thereot.
4. A methed of claima 13, wherzin the probe comprises at Jeast 60 contigrons nucleotidas.

15. A method for detecting a target polynicleotide in a sample, said targer polynuclentide

baving # sequence of a polynucleotide of cluim 11, the method comprising:

o
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a} amplifying said target polymncieatide or fragment thereof nsing polymerase chain reaction
wmplitication, md
b) deiscring the presence or ubacnes of said amplified target polynucloatide or fragment

thereof, and, aptionally, if present, the amount thereof

16. A composition comprising a polypeptide of claim | and a pharmaceutically acceptabls

excipient,

17. A compasition of claim 16, wherein the polypeptide has wo amino acid scquence selected
from the group consisting of SBQ D NO:1-15.

18, A methed forireating a disease or condition associated with decreased expression of
functiopal PRIV, comprising administecing to a patient in need of such treatmeot the composition of

claim 16,

19, A method for sereening g compound for effectiveness as an agonist of a polypeptide of
claim 1, the raethod cornprising:
a} exposing A sumple comprising a polypeptide of cleim [ (o o compound, and

b} detecting agonist activity in the sample.

20, A compeosition comprising an agonist compound identified by 2 mothod of cluim 19 and

i pharmaceutically acceptable excipient.

21 A method for teating a disease oF condition associated with decreased expression of
functional PEIN, comprising administering to a patient in necd of such treatment & cempasition of
claim 2.

22, A method for sercening a compound for effectivencss as an antagonist of a polypeptide
of claim 1, the methed comprising.
a) exposing 4 sample comprising a polypeptide of claim 1 to a compound, and

b) detccting antagonist activity in the sample.

23. A composition comprising #n antagonist compound identified by a method of claim 22

and a pharmaceatically auceptable excipient.

i
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24, A method for treating a disease of condition zssuciated with overexpression of functional

PKIN, comprising administering to « patient in need of such treatment a camposition of claim 23.

25. A method of screening for 4 compound that specifically binds to the polypeptide of claim
1, said method compriging the steps of:

4) combining the polypeptide of claim 1 with at least one test compound nnder suitable
conditons, and

b} detecting binding of the polypeptide of clairm [ to the test compound, thershy identifying 1
eornpound that specifically binds to the polypeptide of claim 1.

26, A rrethod of screening for a compound that modulates the activity of the polypeptide of
claiz 1, said method conrprising:

a) combining the polypeptide of claim 1 with at least one test coropovnd under conditions
permissive for the activity of the polypeptide of cluim 1,

b assessing the activity of the polypeptide of claim § i the prescoce of the test conmpound,
and

<) comparing the activiry of the polypeptide of claim 1 in the presence of the test compound
with the activity of the polypeplide of clain | in the absence of the test compound, wherein a change
in the actiwity oF the polypeptide of claim 1 fn the presence of the test compound s indicative of a

compound thal modulates the activity of the polypeptide of claim 1.

27. A method for sereening a compound for effectiveness in altering expression of & target
polynucleotide, wherein said rarget polymicleotide comprises 2 sequenes of claim 3, the mehod
comprising:

a} exposing a sample comprising the target polynucleotide to a compound, under conditions
suitable for the cxprossion of the targer polynuclzatide,

h) detecting altered expression of the target polynucleotide, and

¢} compasing the expression of the target polynucleotide in the przsence of varying umounts

of the compound and in the ahsznce of the compound.

28. A method for assessing toxicily of 2 test eompound, sajd method comprising:

a) treating a biological sample containiag nucleic acids with the ket compound;

by hybridizing the nucleic acids of the wsated bislogical sample with a probe comprising at
Teust 20 contigaous micleotides of 2 polynucleotide of claim 1) noder conditions whereby a specific

hybridization complex is formed betvweon said probe and a targer polynucleotide jn the blological

i1
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sample, said target polynucleotide comprising a polynucleotide sequence of a polynucieatide of claim
L1 or fragment thersof; .

¢} guantifying the arount of hybridization complex,; and

d) cotnparing the amonnt of hybridization complex in the treated biological sumple with the
amonnt of hybridization complex in an untreated biolagical sample, whersin a diffenace v e
amouot of hybridization compler in the reated biclogical sample is indicative of toxicity of the test

componnd.

29. A diagnostic test for a condiron ar disease associaed with the expression of PKIN in a
biclogical sample comprising the steps of:

4} combibing the biological sample with an antibody of claim. 10, vnder conditions suitable
for the antibody 1o bind the polypeptide and ferma an antibody:polypeptide cormples; and

b) detecting the complex, whesein the prescnce of the complex comelaics with the presence

of the pulypeplide in ihe biological sumple.

30, The antibody of claim 10, wheezin the antibudy is:
a) a chimeric antibody,

I} asingle chain antibody,

¢} alab fragmernt,

d) aF(ab’), fragment, or

e} abumonizad aatibody.

31. A composition comprisiop an antibedy of claim 10 and an acceptable excipient,

32 A merthod of disgnosing 4 condition or disease associated with the expression of PKIN in
& subject; comprising administering to said subject an cffective amount of the composition of claim
31

33. A camposition of claim 31, wherain the antrbody is labeled.

4. A method of dingnosing a condition or disease assooiated with the expression of PEIN in

a subject, comprising administering to said subject an effective amount of the compesition of claim
33

i3



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

i)

30

(220) JP 2004-511204 A 2004.4.15

WO 01/K1555 PCTUSILI92

35. A method of priparing u polyclonal antibody with the specificity of the antibody of claim
10 corprising:

a} immuniziog an animal with a pelypepiide having an amino acid sequonce selected from
the group consisting of SEQ 13 NO:1-18, or an immunogepic fragment thereof, under conditions to
cliclt an antibody response;

b) isolating antibodies from szid animal; and

¢} screening the isofated antibiodies with the polypeptide, thereby identifying a polyclonui
antibody which hinds specifically to a polypeplide baving an amine acid sequence selected from the

group consisting of SEG D NG 1-18.

36, An antibody preduced by 2 mothod of claim 35,

37. A composition comprising he anfibody of claim 36 and a suitable carier.

38. A method of making 2 monoclonal antiboddy with the specificity of the antibady of clalm
10 comprising:

) immunizing an apimai with a polypeptide having ap amine acid sequence selecred from
the group consisting of SEQ 1D NO:1-18, or an immunogenic fragment therzof, under conditions (o
elicit an antibody reeponse;

&) isolating antibody producing celis frony the animal;

¢} lusing the antibody producing cells with immorialized cells io form wenoclonal antibody-
praducing iiybridoma celly;

d) culturing the hybridoma cells; and

) isolating from the culure monoclonal anfibody which binds specifically to a polypeptide

having an amino acid sequence selected from the group consisiing of SEQ ID NO:1-18.

38, A menoctonal antibody produced by u methed 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

42, The antibody of claim 10, wherein the antibody is produced by screening a recombinant

i14
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inimunoglobulin Library.

43, A roethod for detecting a polypeptide having az ausino acid sequence selected from the
group consisting of SEQ L2 NO:1-18 in a sampls, comprising the steps of:

a) incubating the antbuody of claim 10 with a sample under conditions to wllow specific
binding of the antibody and the polypeptide: and

b} deteeting specific binding, wherein speeiiic binding indicates the prosence of a
polypeptide having an amne scid sequente selected from the group consisting of SEQ 1D NO:1-18 in

the sample,

44, A metbed of purifying a polypeptide having an amine acid sequence selected from the
2roup consisting of SEQ I'D NO:1-18 frem a sample, the method comprising:

a) imcubating the antibody of claim 10 wilh a sampie voder conditions to sllow specific
binding of the amibody and the polypeptide; and

b} scparating the antibody from the sample and obtataing the puified polypeptide having an
annine acid sequence selected from the group consisting of SEQ 1D NO:(-18.

43, A polypeptide of claum 1, conprising the amino aoid sequence of SEQ 1D NG 1,

46. A polypeptide of claim I, comprising the amino acid sequence of SEQ I NO:2.

47. A polypeptide of claim I, comprising the aming acid sequence of SEQ U NO:3.

48.

W

A polypeptide of claim §, comprising the amian acid sogquence of SEQ I NCrd.

49, A polypeptide of claim 1, comprising the amine acid sequence of SEQ 1D NOuS.

S

=]

. A polypeptide of claim 1, comprising the amino acid sequence of 313Q 1D NO:6.

3l

A polypeptide of claim 1, comprising the amino acid sequence of SEQ 1D NO7.

B

Fa

. A polypeptide of claim 1, comprising the amine acid sequence of SEQID NO-8.

33

it

A polypeptide of claim !, comprising the amino acid sequence of SEQ ID NO'S.
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NO:19.

NQ:20.

NO2L

NO:Z3.

3

5

5

4

57,

)

58,

“

E;

=1

6l

&

G

[

[ty

&

63,

&

57,

i)

bl

“

=

12

b

&

A polypeptide of claim 1. comprising the amine acid sequence of SEQ 1D NO:10.

A polypeptide of clim 1, comprising the amine acid sequence of SEQ ID NO:1L.

A polypeptide of clairm I, comprising the amine acid sequence of SEQ D NO:12.

A polypeptide of clairn 1, comptising the amine acid sequence of SEQ TD NO-13.

A polypeptide of claim 1, comprising the amiao acid sequence of SEQ ID NO:14.

. A pulypeptide of ¢laim 1, comprising the amino acid sequence of SEQ D NO:15.

A polypeptide of claim 1, comprising the amine acid sequence of SEQ D NO:16.

. A polypeplide of claim 1, comprising the amino acid segguence of SEQ U3 NO:7,

A pulypeptide of claim 1, comprisiog the amine acid sequence of SEQ 1D MNO: 18,

A polynucieotide of claim [T, comprising the palynuclecticde sequence of SHQ I

A pdynucleotide of claim {1, comprising the polynucleotide sequence of SEQ ID

A polynucleatide of ciaim 11, comprising the polynuclentide sequence of SEQ D

A polynvcleetide of claim 11, comprising the pulynucieotide sequence of SEQ TD

A polyomcleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

ils
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NO:24.

NO:25.

NO:26.

NO:27.

NOR2B,

NO:29.,

NOQ:3

NO:3LL

NO:32.

NO:33.

NO:34.

6.

&

€T

7

AR

2.

7

T4,

75

A

76,

7

7

79,

=

»

=

o=
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A polymucientide of claim L1, comprising the polymaclectide sequence of SEQ TD

A polynucleatide of claim 11, comprising the polynuclectide sequence of SEQ 11

A palyaucleotide of claim 31, comprisiag, the pelynuclectide scquence of SEQ ID

A palynucleatide of claim 11, coiprising the polybucleotide sequence of SEQ 11D

A polymcleetide of claim [1, comprising the pelyaucleotide sequence of SEQ ID

A polymclectide of claim 11, comnprising the polynucleotide sequence of SEQ ID

A polynuctentide of claim 11, comprising the polynucleatide sequence of SEQ 10

A polymcicotide of claim 11, comprising the polymucleotide sequence of SEQ 10

A poiynucleotite of claim 11, comprising the palynuelectide scquence of SEQ 1D

A polynucleotide of claim 11, comprising the polymucleotide sequonce of SEQ ID

A pulynucleotide of claim 11, comprising the polynueleotide sequence of SEQ T

A polynucleatide of claim 11, comprising Lhe palynucleotide sequence of SEQ 11>

7

JP 2004-511204 A 2004.4.15
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NC3s.

80. A polyrmclectide of elaim i1, eomprising the palynucleotide sequence of SEQ ID
NO36.

118

JP 2004-511204 A 2004.4.15



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

WO 01/K1555

<l10> INCYTE GENOKICS, INC.

<120
<130

<140>
<14d>

<150
<151x
<180
<170
<270
<211
=212
213>
<220>
<221>

<325

<400

Mat Bla Ser Glo Leuw Gln Val Phe Ser FPro
1 5

Sexr Ala Fhe Cys Ser Ala Lys Lys Leu Lys
a0 25

YUE, Henry

GANDHI, Ameena R.
TRIBCULEY, Catherine M.
KFARNEY, Liam
GEIFFIN, Jennifer A.
WGUYEW, Danmiel B.
DANDMAN, Olga

LU, Dyung Aina M.
LAL, Preeti
EURFORD, Heil

¥HAM, Farrah A.
WALIR, Narinder ¥.
YAC, Monmigue .
PRITERSON, Chandra
BURRILL, John D.
MARCUS, Gragory A.
ZINGLER, Kurt A
RICIPON, Shirley &.
Ly, ¥Yao

POLICKY, Jenndfer o,
THORNTON, Michasl
TAMNG, Y. Tom
HAFRLIA, April
SLLIOTT, Viaki S,
BAUGHN, Mariah R.
WALSH, Rederick T.
BAMETMAR, dayalaxmi
BORCWSKY, Mark L.
AU-YOUNG, Janice
HILLMAN, Jeanifer L.
GURURATAN, Rajagopal

HUMAN KINASES
PI-D07E DCT

To Be Aseigned
Herewith

60/1.98,021; §0/200,226; €0/202,339;
60/207,730; §G0/206,705
2000-04-28; 2000-04-28; 2000-05-09;
2000-05-26; 2000-06-01

36

PERL Program
1

1210

ERT
Homo sapiens

nisc_feature
Incyte ID No: Z820544CD1
1

10

/46

(225)

PCTUSILI92

€0/203,505; 60/205,654;

2000-05-11; 2000-05-18:

Pro Sex Val Ser Ser

15

Ile Glu Pro Ser Gly
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Gly
es0

5746

val
Ser
Thx

val

Tle

Ale

Sex

cly
His
Asn
Lew
‘Thr
Phe
Gln
Ala
His
Bex
Fhe
Gly
Ilg
A=EN
Acn
Met
Glu
Gln

His

ile
Tyr
Len
Sly
Gln
ser
Het
Leun
bys
Trp

Pro

TP
Tyr
Tax
T
fism
val
Gly
Leu
Ala
Eln
Fro
Gy
Asp
Glu

new

arg
Gla

Met

val
Tre
Thr

val

Met
Fro
ile
Asp
Iys
Ly=
val
clu
Lys

Gly

Rap
Fro

Glu

: Ala

oly

Bl

(233)

PCTUSILI92

350
Val
405
Arg
420
Aer
435
Glu
450
His
483
Gle
430
Glu
435
Fro
510
Hisg
525
Gln
542
Gla
533
Bis
570
Leu
585
ala
&30
Cys
&l3
Leuw
630
hrg
645
Val
[134)
Lew
a75
[cak.
6490
Lys
105
Fro
120
Trp
733
Pro
750
Ala
765
Ala
780
hrg
793
Tyr
810
Slu
8235
FPhe
840
Arg
855

JP 2004-511204 A 2004.4.15



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

WO 01/K1555

Asp Leu &ly Gly Rla
8ED

Tew Ala Glu Arg Ile
B7S

<zlo> §

=211> 440

<Z1Z> FPRT

<213> Hewo sskhiens
<320

<221> misc_faature
<223> Incyte 1D Mo:

400> 6
kel Ser Ly Leu Arg

Gl‘i’ @lu Thr Ser Ala
Gly Asn Asa Ala ye
Lee Gly Asn Ser Dro
Tys Asp Gly Thr Asp
Glu Glu Arg Gly Asp
Gly lys XNet Leu Leu
His Thr Gln Asp Gly
Arg Thr Cys Glu lle
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Blm
Glu
Lau
Tyx
val
Ly
Ser
Ero
Glu
Irp

Asp

Gly
KEis
Tyr
Phe
Tyr
Val
hap
Fhe
Asn
Asp

Thr

Gln

Thy

Pro
Glu
Ly
Glu
val
Ty
Asn
Gly
Ile
Ile

Glu

239

290

30%
Leu
320
Ile
335
Il=
350
ala
363
Glu
380
Gl
393
His
419
Glu
425
Gl
440

mizgc_featurs
Incyte ID ¥o:

Arg
5

Ty

Ile

185
Asp

Asn Glu
Gln Ser

Mok Asn

Lys Pro
Lys Val

Asp Leu

Gia Pro

Ser Gln

Rla
oy
Ile
Leu
Gy
val
Ser
Ile
Gln

Glo

5511922Cpl

Ala Leun
Gly Glu
Glu Gla
Dep Ala
Rla GLy

val T

Val Thr
Gl Glu
Gly Ile
Asp &lu

Ile Ser

Lau
Asp
Clu
Pro
Glu
2er
Gln
Fro
Gla
Zly
val

Gin

Val

g

Asn

Tor

Gly
Gly
hla
Leu
Asp
Lys
Lau
arg
Tie
@1y
ala

Thr

Met
355
hsp
170
Het.
385
Fhe
400
ein
415
wal
430

Ile

14/46

Hig

Tyr

!-Iis.

ity
cys
His
Arg
Tyr

Glu

Leu
Ely
Ala

Tyr

Ser
Gln
ala

*he

1ya

Giu

Leu
Thy
His
Arg
Ser
val
Glu
Cye
Tvr
Asn
Mis
Len

Ala

Bla
ala
Aln
i o]
Thx
Cln
Arg
Fhe

ala

Il
Thr
Tyr
Met
Val
Met
Tr=u
Met
Val
Lev,
Val
Ser

Thx

Ser
aly

val

e

Glu
Arg
Val
Lexz
Asp
zsp
Lys
Lys
Asp
ala
Ile
Ala

TR

Ala
Ala
Sly

Ala

(238)

PCTUSILI92

240
Phe
2355
Thr
270
Sex
285
Glu
300
ala
315
Leu
330
Fro
345
&ln
360
Met
375
Sln
380
Val
408
Ile
A2C
ile
435
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Leu Arg
Glu Phe
Arg Ile
Krg Gly
iz Arg
Glu Asn
Gly Lewn
Gly Thyr
The Seor
Glu Leu
ala val
RPro Jer
Trp RAsn
Asp Gln
Lyve Asp
Gln Glu
Thr Trp
@ln Glu

clu Ile

Pro Ser
Met Asp

Ala Ser

Lys
Gly
Ala
Pre

Hel

aly
Ala
e
Lys
Len

Ala

gor
Met.

clu

Asp
Gin
ser
Gly

Lys

Ser
Gl
Gly

Say

Val
Arg
Prao

Asn

hsp
arg
Rla
Gly
Thr
Ty
Cys
Asp
Thr
The
Fra

Glu

Glu
Arg
rhe
Arg
Thr
Lys
3lu
Pro
Teu
Pro

Fhe

3590
Pro
385
Ixo
380
2495
His
418
AP
425
Gln
442
Leu
455
Leu
470
Lys
£85
Leu
500
Clz
513
Lys
530
e
545
Tz
SED
Blu
575
Gly
53¢
Lye
€03
Asn
620
Thi
635

clu

Leiy
Arg

Glu

Lys

Thr
Ser

Leau

Het
Lys
Pro
Leu
Taza
Ser
Asn
His
ala
val

Val

Pro
Sex
alu
Leu
Tiew
Th
hrg
hrg
Avg
Leu
Lys
Leu
Fro
Gly
ys
Leu
Leu
val

Len

Glr
Len
val
Asp
AsD
Lys
Arg
Ero
T
Pro
Met
he
Bzg
alu
Cln
arg
Bry
Rrg
elu

Val

Lvs

Mef

Zsn
cln

ile

Ala
Glu
Leu
Lys
Asp
Thr

Asn

Ala
Glon
Asp
Gly

Glu

175
Hig
1%0

205

Lys
370
Ser
385
€359
400
han
415
Liyd
430
2la
445
Glo
450
Asn
475
Lya
430
Gly
505
Val
520
Sex
533
Arg
350
ser
555
Pro

Fro
Lau
Val

Ala

Iys
Lys
Iie
Gly
Gly

Teu

Asn
Cys
L
val
Wal
Ty
Tle
Het
Ary
Vai
Ile
ria

Het

Ehe
Lys
Lvs
Gln
Lew
Ile
Lys
Arg
Ala
Ser
Ile

Val

Lys
Ser

Lys

Pro

Gln

Thir

Ser

Ala

Teu L

Asp
ey
Glu
Azn
Glu
His
cla
Gln
Ala

Tle

Ile
Sex
Ser
Gin
Ero
Liys
Ala

Gl

Lys
hsp
Ala

Ser

Het
Glu

Leu

Lys
Ser
Pro
Pro
cys
Lys
Gly
Ser
Trp
Pro

Thr

(239)

PCTUSILI92

184
Ala
159
Mek
210
Lysz
225
Ala
240
Ile
235
val
270
Phe
285
Ala
300
Het
315
TP
230
Leu
245
Ile
360
Cys
373
Leu
3o
Bra
405

Glu

Gly
570
Arg
385
Gly
a6o
ez
B15
ala
&30
Glu
45
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Ala

<210
<211
<212»
€213>

Glu
Sar
Asp

Fro

Leu
Bep
Pro
Fhe
Arg
Pro
CyE
val
Ser

Ple

Asp

Arg 1

Trp
Gla

Asp

CyE

Bro

arg

Pro

<220>

<221>
<223

Asp
Pro
Gly
Val
Leu

Len

in

rha

Rla I

Thr
Val

ka'sq

10
357
PRT
Homo saplens

Asn
Lys
Gly
Lew
Fro
hrg
Leu

Ala

Ser

Cws
Arg

Thr

The

Glu

753
Ser
0

785
Ser

miso_feature
Incyte ID No:

Ser

Pro

Ala

Leu

Pro

Ser

Dro

Pro

Thr
ser
Pro
Asn
Asn
Glm
Ser
Asn
Asp

Pro

ser
Sar

Phie

Gly

Lew

Ser
Ala
val
Lys
Gle
Pro
Gl
Leun
Len
val
Fro
Gln
Fro
Pro
Val
Ser
Arg
Ser
Thr
Sot
Gln

nsp

1 kla

7474560CD1

Ser

Cys I

Asp
Th
His
Leu
Cys
Glu
Rry
Glu
zeu
Tatna
Ser
Leu
Ser
Ser
Ser
val
Tir
Pro
Pro
Qlu
Thr

Ala

Gly

[3:5]
Exo
700
His
715
Ria
730
Gln
745
Iys
760
hry
775
Pre
790
Ser
805
Arg
820
Pre
835
val
853
Leau
8635
Ser
BRG
Arg
893
rhe
k]
Len
925
Ser
840

Ser F

855
Thr
870
Val
235
Gly

1000

Ala

ala

1015

Glu

Leun

1030

rhe

Trp

1045

Glw

L)
Lys
Ser
et
Leu
Ser
Val
Asa

Thr

16/46

Ehe
Bas

Leun

Asp
Glu
val

Pro

Arg 2

rro

Fro

Asn

Ala

Ser

Glu

Leun

Gln,

Thr

Arg
Bro

Glu

Cys
cly
Pro
Rrg
Sex
Lew

Sex

whr
Pro
BArg
hrg
Asn
hrg
Fro
fer

Hig

Teen
Arg
Gla
2ro
Glu
Leu
Len
Glu
Pro
Leu
Ile
Asp
rro
Val
His
Thr
Glu

Pro

Gln

ser

Leu

Pra

Pro

(240)

PCTUSILI92

Gln
860
Gly
675
Pro
694
Thr
705
val
729
Gly
735
Glu
730
aly
765
Fro
750
Gly
795
Ser
B1D
Gly
825
Fro
640
Giu
B53
val
g70
bro
885
Phe
800
Arg
515
Thr
930
Brg
445
Thr
3el
Zsp
ars
Gly
g0
Thr

1003

<ln

Agn

1020

Arg

Zro

1035
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<4005 10

Met
1

<310>
<21L»
<212
<213

Gln
Asp
Ahsp
Arg
Yal
Ala
Fhe
Met

aly

Ile I

Leu
Lew
Gy

Thr

<220>

<225
<2Z3v

<400> 11

val
Leu
Leu
Lys

Pro

Asn
Ary
Lys
His
Sexr
Leu
val

Pro

Thr
Asp
Ala
His

Leu

11

355
PRT
Homc sapiens

Tro
Ala
Yal
Leu
Ala
Leu
Ala
Val
ser
hsp
Val
Lys
Gly
Leu
Glu
Val
Ala

Arg

RAsn
‘Thr
Sear
Lys

Cys

155

170
Thr
185
Ser
200
Rrg
215
Fro
230
Sex
24%
Glu
260
Gln
275

hrg &

2580
e
343
Ile
Exid
Ile
335
Tar
350

misc_fealbure
Incyte ID Ho:

Mek hla Arg <lu Rsn
1 3

Alz Glun 3sp Ile Lys

Glu
Ala
rhe
Arg
Gln
Lys
hrg
Asn

Leu

Leu
Val

Leu

Lys
Pro
ATy

Alz

Lep
Lys
Bep
Scr
G
ile
Cys

aly

$al
als

Ile

Phe
Glu
Leu
Fro
AsD
hEp
ile
@lu

Glu

Ile
Asp
Gln
Iie

<ln

Asp

‘147460201

Ile
Fhe
oys
Gln
Leu
Gln
AER
the
Ser
Ty
Thr
Che

Ly

Tie
wal

The

hla
Glv

Ger

155

Lle

: Asp

Asn
Gly
Asn
Lys
val
Azn
Ile
Asp

aly

val
Arg
Asp
Glu
Gly

Glu

Rhap
Gl
¢ln
Brg
Fhe
Gly
Phe
Lys
Leu

Glz

Gly
Glu
Gl

Ila

Fhe
Phe
Cys

Ser

Glu
Glu

Phe

Gly
ile
Arg
Pro

Lys

Leu I

Gl
hsp
oly

Fhe

Hek

: Leu

Leu
Gly
Ser
Ser

clu

Azg

Fhe
Cys
Leu
Asp

Gln

hsp
Hat
Pro
™Y
Lew

Glu

Ala

r Liyz ]

Val

(241)

PCTUSILI92

Bxy

: Gl

240
Asp
255
Arg
270
Asp
285
Era
300
Tyx
15

330
Phe
345

Gly Glu Ser Ser Sex Ser Typ Lvs Lys Gln
1t

10

Lys Ile Phe Glu Phe Lys Glu Thr Leu Gly

17/46
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The Gly
Gly Lys
aly Lys
TIle Tys
Pro Asn
Len Phe
Ala Ser

Bis Arg

Phe Gly
Ala Cysg

Lys Pxe

aap Scv

ASp Ser

Phe Ala
val Arg
Ber Asn

Asp Cys

ala
Teu
&lu
Hiz
Eis
Asp
rhr
Met
Tyr
T.ou
Gly
Tyr

Ila

Fro
Asn
Ala

Bsn

His
Ala

Ala

<210> 13
<231> 224
«2]12> PRT
<213> Homo 2apiens

=220

rhe
Fhe
Ser
Glu
Leu
Arg
Leu
Gly
Ser
Ser
Thye
Sex
Leu

Lew

Ala
Ile
Ser
bet
Sexr

Ser

20
Ser
35
Rla
50

Sar

G5

&sn I

a0
Tyr

85
1le
110
Ile
135
Ile
140
Gln
155
Lys
170
PrG
165
Lys
206¢
Leu
215
2ne
230
Trp
3245
et
260

hrg F

275
His
290
ys
305
hrg
30
Val
335
Gly
35

231> mizo_featurs
«223> Incyke ID No:

<400 12
Met Rla Ser Lys Leu
5

1

gar Gly Lys Gly Thr
24

Len €ln Fis Leu Ser

a5

hla Ser Thr CGlu val

Glu

val

arg
Val
Asp
Met
Gly
ala

Cys

Asp

Glu

Trp
Lys

Ber

val

ys

Glu

e Val

Val
Glue
Gln
His
Glu
Glu
Tyr
val
Gly
Gl
Rep
Lys

Pro

L Ber

Leu

Sex

Fne

val

Cys T

Asn
hla

Met

Glu
Gly
Val
Asp
TYY

Iie

His
Sex

His

T475309¢CD1

Len hrg Ada

val Cys Gln

Ser Oly His

Gly Glu Mehb &

Leu

Lys
hla
Cys
BYD
Len
Ser

Pro

Val
Arg

Pha

Lys
235
hEp

Asn

Tle
Ile

25
Zeu

Lys

Glu
Tys

Ala

Sex
Phe

Ala

Teu

kry

Glo

18446

Gluw
Lys
Val
Ile
Sar

Thx

Ero

Met I

Val

Val

Asp
Iie
Ala
Ser

Ala

Cly
Gln
Glue

Tyx

Lys
ala
Tegn
Tyr
Gly

Glu

¢ Aap

Lys
Tyr
Thr
Arg
Tk
Lo

Ser

Pro
Asn
hsn

Ile

Ala
Leu
Arg
Glu
Gly

Lys

Tvr L

hsn
Ser
Ser
ala
val
Glu
Glu
Asp
Ty
ala
Liys

ala

Pro
Fhe
Tle

Glu

(242)

PCTUSILI92

30
Thr

FLe
285
Cys
Z70
Leu
ZB5
hgn
300
wal
315
Ser
330
Lys
345
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Ser

Tlu

Leu e Val Fro
Lau Glu Asn Aryg
Arg Thr Leu Gly
Asp Len Val Ile
Arg Leu Ser Arg
Asn Leu Asp Ene
Thr Gly Glu Pro
Val Ala Als Arg
Ile Glu Leu Tvr
Asn Arg Arg Arg

Leu Asp Lys Ile
215

<210» 13

<2Ll> 50%

<21i> PET

+213> llomo saplens

<220>
<221 misc_feature
«223> Lncyte ID Na:

<400> 13

Mer.

1
Pro
aln
Gly
Pro
Gln
Arg
Lys

val

Pro
Phe
Gly
Asn

Ala

Ao Tys Het Lys
E

Arg Thr Glu Thr
Phe Asn Gln Lou
Fro Leu Gly Arg
Thr Asp Ser Gly
Phe Gln Arg Arg
Ala ger Gly Ala
Gly val His Arg
Zer Iys hrg Leu
Phe Len Gln Lys
Liea Ser Arg Met
Gly Lys Leu Glu
i7e

Thr Tyr Ala Thr
185

Lew Val Ala Leu

200
Pro Cys Thr Ala

Asp

@ln
ger
Axg
Asn
Leu
Leu
Iys
Thr

i

Hig
Gly
alz
Leu
e
Pro
Val
Arg
Ser
Lys

Pro

Wal

Qlu

AN

Ile

ro

Gln

Gln

Ile

Ile

7475431CDLl

Asn Phe Lyw

Ile

Zer
Thr
Val
Lys

Ile

Glu
Asn
Pro
Glu
Asn
Pxo

Ala

Gln
Erg
Tyx
The
Glu

Arg

Glw
Arg

o
Pro
Gin
Avg
ala

Pre

Axg
Val
LIys
Ile

Glu

Eis
His
Gin
TyE
Gly
Trz

Gln

Arg
Ser
Axyg
Ein
Gly
Arg
Gle
Al=
Mot
Glu
Ala
Lys
ey
ATy

Val

a5
Thr

Trp

a5
Leu
1ae
Pro
115
Pro
130
val
143
Glu
160
Lys
i35
Val
198
Bro
205
Ser
220

Leu
115
Aap
130
Ser
145
Ser
160
Lew
175
Ary
:14
Lay
205
Sex

vy
Leun
Asp
Phe

Pro

ReR
Asp
Len
Tyr

Lvs

Ala

Pro

19/46

Leu
Leu
Lys

Glu

wal
Hiz
val

Glu

Bar
Ber
Gly
Pro
hrg
Asp

Ber

Lys

Hig

Met
Asp
Iile
Thr
3y
Ile
Lvs
Ala
Gla
TyT

Ala

- Leu

Ehe
Led
1hr
Pra

Ket

Lys

Yet

Lys
Fne
Thr

Fhe

Ser
Thir
Gln
Fre
Gly

Elu

Fhe
Pro
are
Ile
Bly
Thr
Glu

Asn

(243)

PCTUSILI92

135
Thr
210

183
Glu
15Q
Glu
195
Gly
2zl
Len
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Lys

Gin
Lys

His

=210
<zil>
<212>
=213

Arg
Ban
Rla

Leu

Len
sla
Tyr
Ala
Gly

Arg

<2240

<ZZ2U>
<223»

ala

Ter
Ala
Leu
Trp
Pro
Asp
ser
FPhe
Ser
Tyy

Arg

14

181
PRT
Homa sapiens

<400» 14

et

1
neu
Leu
Fhe
ada

Ile

Tep
Il=
His
val
ys
hau

val

bhe
Pro
ATy
TYr
Alzm
Ala

Thr

Thy
LES
Met
Ile
Arg

ser

Cve
Thr
Lys
Arg
Ile
Arg

Gln

Phe
Gl

Gly

Ala

Tyx

Glu

320
Arg
335
1l=
350
Gly
3s5
Lew
330
Gly
393
TYr
410
Asp
425
Ser
440
Ser
455
Phe
470
Gly
483
S=r
300

mizc_featurs
Incyte ID Mo

lie

Ala

Val

Vval

Teu

Ii=

Thr
EBhe
Gly

Leu

Pra
Phe
Thar

Pra

Met

v Gly

Leu

&ala

Fhe

Leuw
Glu
Asn
Leu
Asp

Lys

Ay
Ala
GLn
His
Ser
Glu
Lys

Phe

21%2113cnl

Arg
Pro
ye
Tiys
Lvs
Asp

Val

ASE
Gluy
Lys
Bxo
Arg
Gly

Thr

HiE
Tyr
Leu
Axg
Lea

Leu

Gln

val
Gly
Thr

Ala

Glu

Lau

220
Asp
235
Lew
250
Het
265
Gly
280
Lys
395
Ala
ENEH
YT
245
Leu
340
val
355
Pro
370
Leu
385

z Ser

400
Feu
415
Leu
430
Glu
445
val
450
I1le
a7s
Gln
490

Ser
ala
His
Gln

Fro

Asp

Pro

Her
hla
Gln

Phe

Gly
cys
Ser
Thr
Phe
Len
Ser

Ala

Gly
Fra
Glo
Arg
Lys

Ty

Bis
ASp

His

Ser
Ile
Thx
Pro
Arg

Hig

T
Gln

4rg

Pre
PO
val
Thr
His
Cys

Len

Thy
Lew
Asn
Cys
Lewn
Leu

val

His

Val

Thr
Ala
Leu
Ser
Gia
Lys

aly

Fhe
Trp
Sar
Gln

Pro

Lvs

(244)

PCTUSILI92

2z5
Asp
240
Lys
255
Wal
270
His
285
Lieu
00
Ala
315
val
320
Glu
345
Tyr
360
Lys
375
Ciu
350
Tyr
405
Fro
420
Leu
435
His
450
hep
465
Asp
480
Lys
495
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Lryg

Liow

Gln
Leu
Tyr

Thr

Ser

ala

Gla

Glu

L val

ile
Arg

Gla

Phe
Pro
asp

Leu

Ala
Leu
val
Fro
Leu
Cys
Pl
Gly

Bla

. GLlu

Gla
Ile
Gly
Gl
Gln
Aryg

Trp

Lew

Leu

ala
ala

Leu

Pra 1

Gln
Arg
cln

Val

&8N
Lys
Gly
Len
Ser
Ty
Gly
Lys

Ser

Glua

Asn

Tvr

Gln

Glua

T Pro

val
Gln
Glu
Glu
The

Thy

Lys
ala
TYyT
Val
val
Leu
Asp
Lys
Thr
Arg
Ser
Leu
ala
Pro

Ser

a5
Gy
119
val
i25
asn
140
Trp
155
Gly
179
Asp
185
Lys
200
Yal
215
Gly
230
Gly
245
Asn
260
Thr
273
Tys

455
Ser
470
Val
485
Met
500

515
Ile
530
Thy
545
Fro
ign

Phe
Lys
Ile

Arg

GBIy

el
Ala
wal
Taeny
Gly

Pre

Asn
Ile
Asn
Arg
Leu

Lys

Gla
Val
Pro

Tle

ket
Glu
Glyr
Ser

Phe

Leuw

Met

Lys

Cys
Gly
Pro
Glu
Ala
ely
Pre
Fro
bla
?he

Fhe

Phe
Gly
val
Arg

Pro

Leuw
Leu

Pro

Pxo
Fhe
Glu

Gly

Gla
Ser
Met.
Ely
ora

Tew

Lys
Ly=
Pro
Leu
Ehe
cye
Gly
Lys
val
Leu
The
Asp
Leu
Het
Ile

Leu

100
Leu
115

130
ala
145
Leu
lgo
By
175
Ala
120
Het
205
ey

Glu

295
Arg
110
Asn
325
Fhe
348
val
355
Leu
372
Val
385
Thr
400
Leu
415
Lya
420
ixg
445
Ser
460
Ala
475
Giy
480
Gln
505
Lys
520
Ser
535
val
530
ila
565

Glu

Leu
Arg
GLy
Glu
Glu
His
2la
Leu
Lys

Gin

asn
Alz
His
Cys
ala

Thr

Lys
Sex
Ly

Glu

21146

Sex
Arg
hrg
Val
Pro
3413

Ile

Lew &

Lys
GLy

Ber

Pro
Fne
Ase:
Sar

Arg

= ala

Ile
val

e

mla

Leu
Aln
Pro
Asn
Mel

Gln

Val
Rla
hla

Phe

Leu
Axg

Flu

Ser

Tro
2sp

Val

Bly
Ada
Hisz
Pre
Ger

Iile

Sar
Glu
Ile
Ile
ey
Arg
Thr
Arg
Pro
Thr
Pro

Asp

w

ey
wal

Tro

(245)

PCTUSILI92

103
Gly
izo
Cvsa
133
Asv
iso
Ser
165
Glu
189
Axg
195
Cys
210
Ala
225
Tyr
240
Ala
255
Asn
270
Iy=
285
3er
300
Pro
3i5
val
330
Glu
345
Ser
380
Glr
373
Fhe
330
hrg
405
Ean
420
Leuw
435
val
450
His
455
Pne
s80
His
435
Val
5i0
Gln
525
Val
540
His
5335
Ala
5740
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Gly
Arg

Arg

Val

Txp

Clu

Trp Ala Vel Thr
Ser His Pro Thr

Fro Thr Pro Glu

Trp Gly Ser Leu
ASp AsSp Trp S&r
Ser Asn Sexr Asp
ser Ser Trp Glu
Pre fox fex Gla
Glu 'Tyr Asn Tro
Phe ala Tar Lcou
Sexr Trp Gly Glu
Gln Val Lys &la
Arg Glu Met Glu
Pro Met Lys f.eun
15

1651

FRT
Humo sapiens

mize_featura

Incylbe ID No:

<400> 15
Met Ala Gly Gly Arg
1 3

Fro

Glu

Glu

Glu

Glu Ber Tyr Pro
Ale Ile Tyr Gly
Gly Pro Val Lye
Gln Gly Leu Thr
Val Lys Cys Pre
Leu Lys &so Ala
Lys Ser Arg Teu
Met Iie Phe Glu
His Zan Lys Fro

Arg Arg Ala Gln

Gly Val Ser
Thr Ala Pro
Gly His Trp
Ser Ser Thr
Glu Glo Glu
Thr Gly Gly
His Lys Ser
ala clu Giy
Glv Tro Pro
Gly Gly 2ro
Ser Ala Avg
Asp Asn Trp
Glu Leu Ala
Ais Lys Axrg

Gly Ala Arg

T4T4406CDL

Gly Ala Pro
Gln arg Gln
Alz Asp Phe
Glu Pro Pro
Gly Glu Glu
Pro Thr Tyyx
Tys Gly Leu
Glu Glu Leu
Len Ala Tyr
Dro Bro Lys

Glu Glu Gln

Ser
Thr
Glu
Ala
nla
@ln
Sex
Sar
Pxo
Glu
Fro
Glu
Arg
Ala

Lys

aly

Asp

clu
wval
Pro
Ser

Ala

Bexr

Gln

Leun
530
&la
595
Thr
6l0
Asp
625
Glu
&40
val
655
Lys
670

&85
Asp
700
Ser
713
Ser
T30
Gly
THE
Lyz
180
Glu
T75
Leu
To0

Arg

His
25
Az

Ile

55
e

70
Fit=e

85
Asn
100
Lvs
115
val
130
Phe
145
Arg
160

22146

Thr
'Thr
Gln
arg
&ex

Ser

Thy

Leu

ALY

ASD

hsn
val
Val

Glu

Gln
Eis

Lew

Ser
BaD
Glu
TP
Val
Arg
ro
Gln

Thr

Lys

Arg
Lt
Arg
Lea
Lys
Val
Sex
Eis
Ser
Flu

Leu

Ile
clu
Rsp
Leu
Alz
Glu
Gly
Ary
Iiys
Bro

Thx

val

hep

Gln

Glu

Glu

Leu
Fro
Asp
Asp
Ala
Ser

Ser

Glu

Ala

(246)

PCTUSILI92

Tle
585
Gln
600
Lys
615
alu
630
Gln
2%
G@ln
661
Azp
675
Gln
620
Ala
705
ERED
720
Pro
35
Ser
150
v
765
Lys
130
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Arg

Glu
Gln

Ala

Lye
Ala
Val
Gly
Glu
val
Val
ala

Bry

Asn €

ASD
Arg
Val
Gly
aly
Fro
Lye
Asn
Ser
Leu
forg
ala
s

Phe

Arg
Gln

Melk

Ile
Axyg
Val

Phe

Leu

Leu

Lys &

ala
Leu
Arg
asp
Gln
ala
Glu
Pro
Gl
fro
Ty¥x
Phe
Tyr

Arg

hry

ala

Leu
Ala

Tys

1le
Gln

Gln

Glu

Twx

i 3sp

Lew

Val
Gla
Ala
Fhe
Val
Glu
Asp
Aryg
Gln
Gly
Ser
The
Gly
Ala

Arg

Leu

380
Ber
3585
Ala
410
Val
425
Gly
440
AsD
45%
Ser
470
TrD
485
Cys
500
The
513
Try
530
Prao
545
Cln
550
2la
575
Tle
590
Ala
(5]
Val
620
Ile

Glu

Gin
Tig

The

Aap

Gln
alu

Glu

Zer
Glu
Ser
Asp
'Thr
Lys
hsp
Eex
Het
Val
Ser
Leu
Lys
val
Cys
Asn

Leu

Glu

Lsp
Pro
et
Tyr
Pha

Phe

arg

=1

2la
Glu

Arg

Lye £

Sar

hsp
Pro
Glu
aly
Lys
Lys
Leu.
Asn
Glu
Gly
T

Val

Gla
Pro
Val
Fha
zlu
Liys

1le

#in

Ile

Ser
Asp

Gln

His
Pro
Ser
Tew
Ile
Glu
Len

Ll

sar
Glu

Val

Gln
17%
Lys
1340
Gly
205
Pra
220
ASD
235
Sex
250
Pro
265
Gln
280
Leu
288
Ebe
310
Gly
325
Lys
340
o¥s
355
Ly=s
370
Ile
3BS
ile
400
Gy
415
Ser
420
Thr
443
Asp
450
Bxo
475
Leu
430
val
05
Lys
520

1 Lew

hrg

Glu

Pro
Len
Ala

nEe

Gla
Asn
hsn

Leu

Glu

nrg
Ber
Met
Lye
Leu
Phe
Gla
Ser
Gln
cly
Vad
hAsp

Ser

Fhe
Lys
Lew
val
Lys
ain
Ile
Gln
Lew
Liys

Bro

Tle
Lys
Ser

His

Leu
Leu

Leu

His
Agp
Yal
gim
e
asn
Sex

Glu

Sap
Fro
Cys
His
Zer

Fro

Leu

Leu

AMa 3

Sexr

nrg
Asn
Arg

Gle

Val
Tyx
Tiar
Gln
Pro
Asp
ser
Gln
e
val
Ila

Gl

r Gly

Leu

Ser

Leu

Sex

Arg

(247)

PCTUSILI92

Alg
aa3g
Arg
135
Ser
210
Tax
225
3y
240
Gln
455
Iie
270
Lys
285
Ty
300
Glu
315
Ser
330
Gly
345
Azmn
3832
Ser
398
Leuw
380
e
405
His
120
Leu
435
Ser
450
Thy
AE5
Lys
480
Sexr
455
Asp
510
Asp
525
Fhe
540
[EARH
535
Asn
570
Fne
585
phY
GO0
1y
€15

r ATg

630

Len
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Ero
Asp

Ile

Axg
Iie

Ila

His
Glu

Leu

Leu

Gln
Gly

2lehg

Ber
Pro
Lys
Pro
gln
The
Phe
asp
Gln
ala

Ile

Gl
hrg
Ala
Asp
Bexr
ala
Asp
Pro
Gl
Asn
His
Arg
Txp

alu

Tho
Met
‘Thr
Ile
Glu
Lys
Fer
Thr
Het
hen
Ser
Tle
Hiz
Val

Iyz

Asn
Pro
Liys

Gly

Asn
Gly
Tyr
rap
Axg
Lys
Rap

Lsp

iy &

val
Lya
Ile
arg

Pha

Val
Gln

Glu

B35
Tle
630
Ala
663
Asp
680
Leu
£95
gar
710
Fhe
75
21y
740
Ser
755
Ser
7T

782
Ley

Cys
Leu

Hiz

1100

Tyr
Tle
FPhe

Mar

Thr
Ala

Fhe

Ser
Glu
Ala
Glu
Ser
Ser
Glu
Ile
hep
Arg
Ile
hsp
Ala
Ile
Ala
Tyr
Gl

val

TYE
Gly
Ala
val
Trp
Thr
His
&lu
GIn
ger
Gln
<ln
Glu
his
His
Phe
Lys
Leu
Asn
Hel

Lo

Teu
Leu
Leu
Ala
Pro
The
Ile
Fro

Ala

Tyxr
Ther
Ala
Glu
Ber
Gly
Gly

Sar

Gl
Hat
Gly

ils

Scr
Tyx
GIn

Ser

T

Lys

6540
Asn
655
Bro
670
Ary
685

BED
2ap

310
Lys
925
Tyx
340
el
4955
Asp
970
Asn
995
Ber

icon

His Glu Vval L

1615

Tyr

hrg

2030
hla Tle Asp
1045

Ser

Ile

10640

I1le

arg

1075

Leu

Leen

1029

Ala

Leu

1165

Sor
Tyr

TYT

Val
His
Leu
Gy
Hiz

Glu

Thr

24/46

Tep

Ero

Ala
Gly
Ser
Fhe
Tle
Glu
val
Cys
Axg
Gly
Lys
Gly
Ser
Sex
Pro

Asp

arg
Glu
hzp

Lew

Met
Tyr
Thr

The

Net

Ile
Asp
Pro
Pro
¢lu
Ser
ser
Fhe
Asp
Tie

Flu

Lesu

Glu

ala
oro
Arg
Asp

Gln

Fhe
Gln
His
val

Fhe

val

fro

Ala

Asn

His

(248)

PCTUSILI92

645
Arg
680
Gly
675
Ser
650
EFro
T05
Ser
130
Asp
735
Sar
780
Asn
765
Ase
180
Gl
755
Ser
a1p

Arg

Sar

1110
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iy Met
Arg 'fyr
Ile Glu
Lys Glu
Asn Sex
Ila Ile
Twr Leu
Gly Tle
Asp Ala

Pre Cys

Lys Phe I

Ile Asn
Lys Tyr
Lys Lau

TYr Lys

Val Sexr
Lys Glu
Asp Hig

Asn Gly

Thy val
Ala Serx

Gln Thr

Teu
val
Arg
Len
Phe

Gln

Ser
nrg
Ala
Glu
Asp
Arg
Val
Arg
The
val
Thy

Ser

L1

nla

Val Mzt
1113
Als Erg
1130
Val Phe
1t4s
Leu Glu
1160
Leuw Pro
1175
@1y Fhe

Val 2sp

Leu

Asn

Hek
ye

Lys

Lys
Lys

Asp

RJan
Pro
Ala
hla

Arla

Leu
nEn
Ser
Gly

Gln

Leu
Thr

Val

3 Bau

hen
Tyr
His
Ber
Lys
Lew
Asp
Sexr
Ser
Tyr
Leu

Bro

Pho
Tle
hrg

Phe

Ser
Asp
Lys
Glu
Val

Gly

g Ala

Ala
Leu
val
Thr
Asp
Eis

Hig

hry
Asn
Gly
val
elu
Hig

Lys

Asp DLen Arg
1120

Leu hsn Leu
1135

Lys Leu &sp

Asp Tle Val

Thr

Val
Cys
Leu
ila
Gly
Les
Gln

Iie

Ser
Glu
Ely
Trp
Ser
Ty=x
Lys

Thy

I1le
Gli
GIn
Bex

Len

sar

1le

RAry

Me

T

Gln
Leu
Gly

Fhe

Ber
Gln

Thr

Ser
Gly
Azp
Asn
Tiis
Lys
Thiz
Glu

Gln

(249)

PCTUSILI92

Fne Ala
1125
VY Cye
11460
His Pro
1155
Thr Thr
1170
™vx Glu
2185
Ser Tle
1200
His Cys
1215
Len Tyr
1230
kia Lys
1245
Leu Tyr
1260
2ra Thr
1275
Leu Val
1250
Lew Lys
1365
Leu val
1324
¥al Ala
13335

la Ala
1350

1485
Glu Arg
1500
Leu Tivs
1515
zly Ala
1530
Leu Ser
1545
Arg Teu
1560
Ile Glu
1575
Phe Leu
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Ser
Ly=
Val
Val

Phe

Leu
Sln
Cys

Leu

Glu

Asp

Pha

<210> 16

<21l1x
<212
213>

<220

«221>
<2Z3I>

752
FRT
Home =aciens

«40p> 1§
Ser Ser Avyg

Het

Lieu
Glu
GLy

val

Tiys T

Lys

Teu

Leu

Pha

Lew

T ASP

s Lys

Leu

Glu

Hig
Tr
Ber
g

His

Glu
Ala
Het

&ala

15380
Trp ASp
1383

Lieu

Ser

1810

Glu

Ile

1625

Leun

Tyr

1840

Sly
Ser
Cys
Thr
Ile
Gln
e
val
Fer
Lys
val

ala

val

Ile

mise,_feature
Incyte 1D No:

Meb
110
ile
125
Lla
140
Glu
153
His
170
Glu
185
The
200
Phe
215
Ly's
239
Ile
245
Asn
260
Wal
275
Fhe
250
et

nla Azp Glu
arg Leu Pro
Tyr Asn Tle

Ser Tyr Arg

1854248CD0

val Lex Ala
Leu Gly Ser
Arg Ser Len
Glu Glu GIn
Gly Lys Gly
Thr Gly Ary
ksn Pro Ser
Lys Gly leu
Glu Thr Glu
Gly alu val
Lys Glu Ala
1vr Cyc His
Asn Leu Leu
Gly Fhe Ser
Cyg Gly Sex
Tys Tyr Asp
Leu Tyr Thr
Lew Lys Glu
Pro Phe Tyr
Leu val Lew

Lys Rap Lys

1385
Gln Ale
1500
Tys Gln
1615
Lys val
1639
ASp ASp
1845

Pro Bly
Gly RArg
Gly Ala
Pro His
Asn Fhe

Glu Val

Asn His
Lys Thr
Phe Asp
Arg Al
Gl Lys
Leu Asp
Asn Glu
Fro Pro
Gly Pro
Leu val
Twew Axg
Met Sex
aAsn Fro

Trp Ile

Arg

T¥T

ala

Glo
Pro

Leu

Phe
Tyr
Giu
Eer
Glu
1nx
2ala

AsL

26/46

Asn

Ty

Lys

Cys
Gly
Lys

Tie

Rla
val
Qly
Arg
Asp
ys

Ile

Thr
e

Lys

g

A

asn

val 1

Lys

Ser
Val
Ty
Ay

Gly

Tiar
Lys
Val

Ile

Val

His
Asn,
Sly
Pro
Iie
Leu
Lew
Glu
Cys
Ty

(250)

PCTUSILI92

139¢
Val
1605
Leu
2620
Ser
1835
Len
1650

225
Trp
240
Fro
255
bry
270
ser
285
Thx
300
Glu
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Gly
Asp

clu

Glu

Thr L

Glu X

Ala

Leu
Arg
Pro
Tar
Tyr
Pro
Ala
Ser
sly
Val
Ala
Thr
Glu
AsDn
val
Leu
Gln
clu
Fro
Leu

Leu

Glu

Tnr

: 3ly

Ser

Fexr

Val
Asn,

Ser

¢ln
Gln
2ro
Lye
ATY
Gln
Tys
Arg
Pro
PYO
Gly

Ala

=210> 17

Lew
Axg
Lys
Tyz
Ala
Thr
Glon
Asp
e
Gly

Len

Asn
Cvs
Gly
Pro
Teu
val
REn
Leu
Leu
Ila
Th
Leu
Gln
Fhe
Ian
Leu

Phe

305
Lys
320
1le
335
Glu
ELTH

550

575
Gly
530
Pro
05
Thr
620
Gly
635
Gl
650
Thr
565
Ala
630
Lea
€95
sar
710
Arg
735
Arg
740

[cakss

Glu
Glu

Sex

Sex
Thx

Loun

Gly

Ty

v
wal
Ten

Taeu

Sexr
Gy
Thr
Ala
Ser
11le
Pro
Bryg
fugn
Hig

aly

¥ro

Gly

2ro
Ala

Ser

Alz
Phe
Val

Len

Thr
et
Thr

aly

: Ala

Sex

Erao
Pro
Pre
Sex
Ser
Ber
Arg
Ala
hrg
Lau
Glu

PTo

Ala

Cys

Glu

val

30
Glu Pro

val Gly
340
Ser Gln
355
Arg Lve

Leu Ala

Ser Met
505
Gly Ala
520
Ser Gly
335
Leu Ala
550
Tar Tle
565
Rla Gly
S&E
Ser Pro
555
Pro aArg
&10

Thr Arg
825
val Thr
40
Arg Leu
&55

o PFro Pro

870
Ala arg
GBS
Lew lis
700
Val Glu
715
Fhe arg
730
Thr Arg
745

27546

Met
Glu

Thr

Len
alun

Cy¥s

val

Arg

Glu

Pro
Leu
Ala
Ser

Lys

Arg
Pxo
Pro
Ber

Gly

Thr
Val
cye
hrg

Ala

Saer

Asp
Tyr

Agn

Ala
His
Phe
Leu
Cy¥e
Ala
Gln
Ala

Az

Fhie
Thi
Gla

aly

Ser
Cln
Hig
Glu
Ser
Ala
Ser
Arg
Ser
val
&y
Prne
Gly
His
Asn
Asp
Leu
Bro

Het

(251)

PCTUSILI92

315
Gly
230
Arg
345
Val
360
Gly
375
Pro
330
His
405
Lxg
420
Fro
435
Glu
450
Gly
465
Hig
480
Thr
485
Esn
E10
T
535
Yro
543
Glu
G55
His
570
Gly
583
Glu
]
Leu
515
Glu
630
Pro
645
Trp
GED
Al
675
Gln

690

Gly
05
Pro
734
Thr
735
Leu
750
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<21l= 501
<212> PRT
<213= Homo sapiens

<2%0>
<221> misc_feature
=223> Incyte ID No:

<400 17

Met Pro Phe Gly Cys
1 3

Gln Pro ger Clu Val

Lys Thr Glu Glu Fhe
Tht Gly Lys Leun Eis
Axg Lz Val Arg Lys
Met Val Lys His Pro
Thr Arg Lys Glu Tyr

Glu Val Phe Asp Tro

Leu His Ser Leu Lys
Len Wal Tyr 2 AEi
Asp Phe His Leu Ala

Cys Giy Thr Fro Glu
145
Arg Tyr Gly Arg 2ro
200
Tyr Iie Lew Leu Ser
215
Glu Bsp Bsp Tyr Glu
230
Leu Ala Gly Asp Tyr
345
Sex G6ln Alz Ala TLys
280
Gln Rsp Glh AYg Tie
275
Ile 8er Gly Asn Ala
290
Cys Ala Gln Ile Gin
05
Ala Val Arg Val Thr
320
Gln gex Ser Thr Ala
335

350
Gly Ala Thr ser aAla
265
Ser Rsp Asn Val Ala
380
asp Gly Ser ala Thr
395

71584520CD1

Val

Val
Ile
Arg
Lys

Tyx

GLy
Bz
Glu
hep
The
Ala
Lars
Fhr

ala

Pro

Pro

Thr
ASD
Glu
cys
Ala

Ile

: Tle

Teu
Arg
val
Teu
Lea
Leu
Asp
Asn
g
Phe
Leu
Als
Ser
Asn
Lew
Ala
Gly
Glu
Rla

Ala

Leu
Arg
Ile
Lys
Lys
Leu
Phe
Aep
Gln
His
Lys
Glu
Ala
Cys
rro

Asp

Val
Glu
asp
Fhe
Het
Gl
Gly
GLly
Rep

Thr

Fro

Ser
Thy
Glu
Lys
aAla
Lys
sar
Ala
Asp
Arg

Asp

205
?he
2z0
Asn
233
Bxo
250

Arg T

263
Ala
230
Bon
255
Axrg
310
hrg
325
ala
340
Thyr
355
ala
30
Sex
385
Gly
400

Leu

Ala
Ala

Aln

28146

Lys
Gly
Lys
Lys
Gly
Asp
Ala
VY

Ela

val
&y
Glu
Fhe
T

et

Axrg
Rla
2la
arg
Thr

Wal

Brg
Ile

val

Sex

Val

Val
Lys

aly

Val ]

Glu

Asp
Gl
His
Asp
Trp
Ala

Thr

asp
val
Glu
oly
Lys

Pro

(252)

PCTUSILI92

103
Tys
313
alu
330
Thr
345
Ser
360
Lys
375
Thx
380
ala
408
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Thr

ala

Se]

ek

Gin

<210~
=211=
<213
<Z1l3=

Asp
Thr

Ala

Fro
gex

Arg

<220>

=321
<223

Gly
Asp
Thr
hla
Bsp
Ser

clu

iB

348
PRT
HoMe saniens

<400 18

Ket
1

BAap
Lle

au

T Gln

Gln

val
Tyr
Asn
Ala

Phe

Arg T

AR
Leu
Gln
Val
Fhe
Val

Pro

Gln
Val
Lys
Ala
Tyr
Val
Arg
Land

Ile

Tien
Leu
TED
Lys
Ser

Pro

ser
Arg
Glu
Thr
Ser
Lye

alu

TyYr
bne

Lye

His
Gln
Val
cly
Pro
Ty¥r
Gly

Asn

Biz

misc_feature
Incyte ID No:

200

Glu
230
<ln
245
Gl
280
Gln
275

Sar

Glu

ala

"t Pro

Val
Ala
Gl

ala

T475538CD1

Ile Teuw Gly

Ala
Ala

Glu

Leu
Gly
Ala
Fto5e]

Ser

Leuw
Val
Rla

Axrg

Lys
Leu
Ile

Len

Pro
Lau
Ty
Fro
Teu

e

Has
Arg
Lys
Iys
Fhe
Pro
Lys
Leu

Iie

Leu
hrg
Glu
et
Asp

Ala

Thr
Ala
Exrop
Tht
@ly

Ala

Arg

Len
Leu
Ser
Phe
Ile
Leu
Pio
Leu

ala

asp
415

430

445
Pro
450
Ala
475
Gly
450

Glua
Thr

Vyz

Eer

GIn

Ala

Fhe

ser
Gly
Gln
Pro
Gly

Ma

Glu
Gly
Asp
Giu

Pro

Asp L

ala

Phe

Gly

His

Gy I

Cya
Ly=z
Thr
Ty
Glu
Gln

ale

wval

Ser
Ala
Gln

Gln

Gly
Giu
Gly
Yeb

His

Glu
<ye
Lau

Len

Pro
Asn
val
Phre

Leu

Thr

Ala

Eer

Meat

Als

Glu

Ala

Leu

Ala

Val
arg
Mab

Asp

Lys
Leu
Leu

Leu

(253)

PCTUSILI92

Pro
420
Thr
435
Ala
450
Ala
465
Pro
430
Ser
435

is3
Gln
180
Gly
195
Ile
210
PrO
235
Ile
240
Pra
255
Lew
270
His
285
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@ln Tyr Fhe Fhe

Fro Ile Pre Glo

290

305

Thr ala Pro Lew

Gly Pro Pro His Ile Hig 2xzp Phe

Glu Ser Leu leu

aly

<210> 19

211> 4224
<112 DRIA
<213> Homes

=220>

330

335

Baplens

<221 misce_feature

<223> Tneoyte ID No:

=440> 1%
ceggrggkag
cogorgeggs
cctgogygac
CgeggIgigt
catggeagee
caaglotbly
atagageoct
agcaaascos
aacatocotg
graacagoeg
ctgactoaca
cansgtgagy
abgectgcaaa
agtageagtc
atgaccaata
aagigectage
tceotatgeooa
gotgatgagh
gbightbbbty
eraclgecac
cteasgaghc
ccagktsogoc
=asgctgigt
geghtaccat
tocrgggat
Casacacaag
ticaacagag
gaactygaga
gacatggcte
gcagaccgaa
agaavhacce
cltccacata
gttracakgk
aatacasgoa
gocagigtte
gatgtotoas
ggagttocce
gatocoeiitce
acaacaaagc
gecaccagoig
ccastaatgg
coohitacte

cedeggacgg
gecaggazagg
g9gcgeaggy
atgatgacce
ceagebdgeg
cgooroeats
ctggotggga
Cecoayceac
attacgaaca
cigatagoto
gaanrascgt
aagttyacag
acaggactgt
CCagCyhaga
gclatgaagh
agaggageac
yacaaggaca
ataatttggt
anatgttgga
teaagtacat
ttggtctgat
agccctaceg
gotcaacota
ttigtgaage
ggecnotnta
acttoocage
atcctaattt
ctggaataaa
aggytgaatat
gagaatacat
ctelaaasan
goaskcatgt
atoatacagt
casatctaac
tagettcoag
tackazacta
agcaggIigk
auscagacatt
attetggatt
ctoagecact
tagcasctch
tgagoctgogo

Asn Pra Glu Lew

A820544CE)

dagoaggagg
ggctgggbug
acggctocgy
grchgogagy
goebgagaace
agtotcgtog
tgtttcagga
acaagggcaz
gggectocke
gzgeagtgct
ttettigebt
caavggtagt
gobgagiget
aggugalLtac
cttogagtie
caaggaaaktt
gattgaagty
cagbteatac
goagaactba
wagadeaake
coacgotgac
agtgaagacc
cktacagtca
tatkbgatatg
toecbggrget
tgaatatctt
ggaglbaccca
atcaazagaea
gtotacagac
taatctgtta
tottarccat
taagtebbgt
gagtcagatc
catgagetta
ttctactgea
ceagheaget
ttcotigoag
tatagtarvge
cecotghgagy
acagatbloag
ccaccotoaa
ageoggoegy

Dro Ala dHis
285

oo

Arg Leu Gly Gly Pro Ala Pro

310

His vl hsp
325

Ile Arg Fra
340

cogaggegag
tggagoggua
FUIICITFIGT
ccooagatch
agacacaccy
agkgccttor
cagagkageoa
gooaactact
ctecoagate
gctacatcaa
gayccatake
gtgcagalca
gobgocacaa
cagekggtee
cTaggCeagy
gtagctatta
ageatoantt
gagigcbite
tatgatitte
trgecagoanyg
cttaagooty
atigactttyg
cgtiactarca
tggteactay
tragaatalyg
ctoagtycog
cLoktgoagge
gckcggaagt
ctggagggaa
aagaanatgc
cagttbgtga
tktragaaca
aagagtecot
agcaatcags
goagotyoba
tigtacccat
cctggaacca
coacectgegt.
atggataaty
toaggaghbhc
gtagecacca
ccggegotgg

30/46

(254)

PCTUSILI92

Fro Ser Glu Lau

Lys Ala Hiz

300
Fxo
3le

Arg Fro Leu Glu

330

Phe Ile Leu Glu

agegegeggy
oggaggetya
Cogggyeacy
cgbctecton
geogtatggc
goagtyogaa
acgacaaztn
cteacoagyn
otgaaghgga
cebtocaaay
azsaatghgy
Lagaagazca
ceocaccackgt
agcatgagat
ggacatthgg
aaatctigaa
codgoetaay
ageataagan
taaagcaaaa
tggcracage
asszacataat
griotgotag
gagoteotaa
golatgbgat
atcagatteg
gaacaaaaas
traagacace
acatcthzaa
cagacakgtb
tracaattga
caatgactca
tggagatcbyg
tcactacaca
toaatacags
ctetkbbotel
catctgetoe
cocagattoy
ttoaaactgg
ctgtaccgat
toacgeagog
toacaccgoa
thgmgacagac

345

getgaggogy
ggaggetaae
ggceggetey
gocogoctoot
atcacagecty
gaaactgaaa
ttatacoeas
ageaaatite
goatatbgth
cageoagace
atkgaaacga
toeeoctote
gaccacasag
cckktgetet
acaggtggct
gRACCACECS
cagbgaaaall
Leoacacctge
ceaatiiagc
ctrgatbgaay
gcotggttgat
ooyttt
aattattett
agctgagotg
ttatattrca
aaccaggkit
tgaagaacat
bttgcttagat
gycagagaag
Lycagataag
cottibogat
caageggagy
tatigaetca
gcacaascay
ggctasttca
Accagttoot
cactcagaca
acktacazgea
tgbaccecag
azgobgtarca
gtatgeggry
tgoocgotgta

a0
120
130
240
300
350
420
480
540
600
660
720
T80
240
300
260
1620
1030
1140
1200
1260
1320
1280
1440
1500
1560
1620
1680
1740
1800
1860
1920
15840
2040
210G
2180
2239
2289
2340
2400
2480
2520
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ctgcaggegh
cociggoatag
agtggacag:
alboabgoage
aatgbtggty
antaagoagt
tattctolog
gicoaagate
abtcactates
ggackgaage
gactLotbett
goatocaotth
atigtgoote
atectyagen
atcacococa
ctiagoraga
geoccocuged
catygoagee
coaagooagg
accageteaa
accactoace
actkotgeoca
gggictboon
cagtattecct
ggecctgegt
tagccageaa
tgtatcagiy
tatiklhgty
actogathbec

<210= 20

211> 17356
<212> T
<213> Homa

<220

ggectggagy
clctacacaa
agctagotga
agocatoott
ttgoecatgt
cageneaagt
rEgggageag
agcatcages
gaagkgacac
caaggtoban
tgageagoas
togaggygos
cactgaazac
ataagacras
cagggtateg
acrageaglc
gacagragge
cgetacacto
ckcakctgtsa
ttgoteatch
ctageacttt
goghggocos
gaggrtosac
actkatagtt
tottaatatt
ctegtocega
thgactgcat
acgbeattoy
chgaatbtge

sapiens

<221> mis¢_Ieature

«223> Incyte ID Ma:

=<400= 20

gegEegycog
cogoooggoa
[ felatalelels (s}
gragebeoto
vooteggaac
totlioctgt
atoagatage
atgeaageoe
accggatagt
tetisgacys
aaaatctokt
tgtcaaaaat
tegotoctga
gagtgattogc
agetettiga
tokoccgacte
acacgtgbga
acaktccacga
aagoatttaa
tggacagtte
cgtatygtage
agggagcegy
totcatgega

coagagegas
toceoegooge
cegoiooter
ctggaasaag
cggggoebit
gaagtgtatc
cgbockgaga
aaataacoty
ggagaagaay
colatactat
gtactacagh
guaggyceaz
agtootogao
ctacabctig
ycagaktocke
tgcanazngac
graggoaget
gtevgteoage
tgocacggac
aaatgcaagt
aaaaccagaa
cabctgoocga
coctaggact

gagtoagoas
ctectgtecas
ctggaggaat
gotgactaac
Lgtcagacaa
chettecasg
toocctooge
cakcateatt
tgatgaggan
tykcateagt
thattooact
tggragaght
Ltoagetiggi
goeagoogen
agotoaacgs
aLeggegqrt
grLighygce
gacagggeac
tacgiatgot
ttictoccea
gghgraceayg
tgctoagtac
aattbtacact
ggtyegeakg
gggctatggaa
aggggoccac
tgtigtagbe
gtactggaga
cobg

TAT6BICE]

agaggasack
ctetgegeooo
gogoogoget
caagcigaag
tocogaagtgg
cctaagaaqg
nagattaage
tacttggeca
ttitatacag
etecacagea
caagatgagy
ggagatgrga
cagaaacoLt
ctotgeggen
saggoggaat
troattocgos
cggoacoeat
guccagatos
ghegtbgagac
gkttogagoa
tooetcoagek
goacctooty
btittbtaaca

sttotcobge
cocoacageas
geeractare
catgbgacat
caacaatoga
toctctotag
accasatelt
ccagatactc
gaggacaaca
tatgtcactg
gataccotga
giggsagata
gactgoacty
toagtygagty
gIgagIacea
coaacchoac
ccteteteee
ccacaccttg
goooogacht
cagggttoot
gbooetgbeoa
cracaccagt
guatacooor
agggaggagy
gagatectec
cgaagoagaa
TLotcaaaght
gtcaatgeca

acagaggagy
gogoegoyee
cgtogoocat
avalcaanaa
LttLagctga
Sgctgaaggy
abtgaaaatak
tacagetiggt
agadggatgc
tgggcategt
agtocasaat
tytosacege
acagaaaage
accotoottt
abgagtttga
acekgatgga
gaataegotygg
ggazaaacti
rRiatpagesa
gecteagtit
gacactgaag
tttgccaggs
tgtaateact

31/46

cttcmackeg
EgatLoccags
atggeaacca
Eggoccactge
gtbouctoee
atgtbctgeo
ctiataatic
ccageccteo
aatacaagoo
teaatgatkbe
atgotetooy
goactgyuoac
tageozaccca
ggcagtoato
gtgcagoaca
aggagagaag
aagoccoota
coooggooae
ctgotantge
caageratge
gtgtbgggcoe
ttygccaccea
toaglcotac
aabtcatggek
tttaccctek
gotttttete
tggecetakt
kttctygeghe

aagotgogos
cooggugees
SOCCeIIRRg
gatcttogag
agagazaggea
Caaggaaags
tgttgeccty
gbeoggtoga
cageactetg
cracagagac
aatmatcagt
ctgtggaact
ogttgactas
ttakgatgaa
ctetoccotac
gRAMrEOCCT
tgacacayod
tgoraagage
actaceccte
ggccagocaa
acgagcc by
gotthotats
gogecggoty

(255)

PCTUSILI92

goaacagTty
ggceargayy
ghtacagoact
teoageototy
ticgzagaag
Ltocecaagte
ctkggtooct
tgtgagbote
cagtagobct
koccagarter
agacaakagl
cogeoactate
ggcotoaggh
tggatgobgb
accacteaat
cagoaaccoa
caacticoag
tgotencetg
actgggetca
tocagectat
cagecboote
atcctacatk
caagatcage
accttatactk
bynaattbct
tgggggaace
titagateca
cagcagaage

goageeogag
coboocoage
aacygogaga
ttoasagaga
ackggoaaga
agcatagaga
gaagacattt
gagckgkttg
atccgooaag
ctoaageoog
gectitggat
craggetatbg
tagtecateg
aatgactccs
tgguatgaca
aataaazgat
cteaacaaaa
anakggagac
ggcmgoagrc
aaagactgto
aytgyagags
chtastocos
cagbggotea

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3Le0
3240
3300
3360
3420
3480
3540
3800
3660
3720
3760
3840
3500
3860
4320
4080
4140
£200
4224

&0
120
180
20
300
360
420
460
540
600
£60
7A0
780
840
00
960
1020
1080
1340
1200
1260
1220
1348
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sgoctgtaat
tCtaagaccag
gygrgtgygty
ttgaacccay
ghgacagatl
ctaggbattc

<2L0> 21

<211~ 1824
<212> DNA
<213 omo

=220

<221> mise,
«223» Incyte ID No:

<4Q0> 21

cacggotiac
aoteoctgeg
coteaggegt
pgotgegoot
gracagagoe
aarcctgact
geggectetg
ggteacagas
sgataacyet
togaghoacc
gooctbgeott
ttotggagty
ggoantongg
caaaatigeb
ctgtggageos
gtoagatotc
aaageaghgy
chicatgaty
agoatteckt
ctaotgaaky
gaagatgtaa
ggaaatcaty
gogragaaat
ocycryagiy
gractgtibe
tacoocoita
ccatigeoca
agctatacat
caggtyttge
caaggatgaa
catitacagg

<310> 22

<211> 2201
212> DHA
<213>= Homo

=229>

ccoaacactt
catgaccaac
gegageacet
GRAgeygagy
gagacktosoo
catattocat

sapieng

feature

ayrgteangy
gRGoCHUTYY
cgegLoagot
ggugogogga
gtetgggtag
cgecosoegy
cogecgagta
acatogtgac
gtotgtiget
agggLtgite
ttcttcaten
cagagaatga
atgtaasgta
tggoocaggo
taggaatoat
aggaatgygaa
tgaaigocge
atccaageay
Lrtygccrcega
tgctggatya
aagaggagty
geagaggaaa
Tactgactgy
cctacaacagy
cttttictee
ccatttraag
agoagtgact
tgaggggtit
totkboagtat
tartatcatg
ttatctoctt

sapiens

221> mise_feature

<223» Inpcyte ID No:

=400» 22

atgaacrogat
gacaagarta
tctiggpaty
aatgttatia

acacaaccat
atgaatoogy
natgostgaa
agligasaga

tgggaggetry
atggtgaaac
gtaatghcag
ttgoaatyay
chuaazaaan
ttacggittg

3107952CBL

ctgcttgaag
tocgygobyoe
cecybghoeg
geogoogogh
cggotacten
cgocctoaag
tggtttoege
tttgtatgga
tgaackeoty
catatagatg
tgagggeokat
atgrrttaaa
tatteagaca
Lggootgoag
tttactggas
ggcasacagh
asttocageo
magaakbtocl
tatltgaxgat
Lgatiatott
tozaaaatat
agtettbgtt
Raggatgbit
dggatatctyg
tettocatet
aaggtactre
gegttgeoata
tagageatoo
atagectaaa
bettggtaaa
abgt

5544420CE1

gagacagtog
ggagetoghy
citygagagas
agttatcaga

aggeaggagy
eocatotota
cbagtigyya
CLgagatere
aaagggaaat
ggaatccagg

toodgggagh
gyagatytga
tgccetkaac
tibetggagg
gocteggtge
cagttctige
aasgagaggdg
gbghbtacaa
gatgbtceagtg
atacagcatt
gtccatgega
cteattgact
gaoggatate
agtgatacay
atgttuteag
totgotatia
Latcacctaa
gctyanatyg
ctogboatar
gagaatgaag
ggaceagtgy
gagtatbgoan
gatgggaagt
tatcazacot
ckttgggbtat
atacaktttat
catttggrac
algtgggcaa
aazatetlas
tactaacaas

gyggacgges
gooabcaara
gttaagrctc
gazaatgacc

32/45

actytLtygag
ctaaaatata
ggobgaggea
accactgeac
cakttgaacac
gotcaagtoc

eggtyaggeg
cogogggeee
CCACACCTAL
ccttogogeg
atcgggtteg
cgocaggaac
cagegetygga
tccactttte
tbicggaatt
gugCoogaga
zcctoaaace
teggacroay
gggctocaga
aatgtaccte
gaatyanact
ttoatcacat
gagaccitat
catrtgtgoag
tteceackee
aggaeatatgs
tatetotact
artgetagtga
Ltogt tatage
cgoctttaake
tocacataty
craatectac
tgagtaggac
cectibiCty
thatticatg
trtgtaggt

cgtatgggag
guatgaagag
tgaagaaact
atottbaktt

(256)

PCTUSILI92

ttcaggagit
aaazttageo
ggagaatoac
Lecageockgg
togtggaace
togoag

getgoagghe
ggccggectg
ggegggatcc
gokgtggoag
ctgobgeggoe
caceguogrt
acagbigoag
tocaaatglg
gokettatat
totEttggag
acgtaacata
Ccrit¢aaagad
ageagaattg
agetgtbgat
graacalaca
atktgccagt
casaagoabg
cecackctbt
agtgctaaga
agatgtbgta
tgttocanay
ttovaaaget
tacartotas
agtaacctaa
aatgcagyac
tastgtgoay
aagacctcto
tgooggagag
gatcatgaag
tiggtgacalt

tgtgebtaty
aaagtbctat
taatcatgce
takatibtgan

14490
1500
1330
1620
1630
1738

60
1z0
180
240
300
3640
420
480
540
600
660
720
780
8o
300
9E0
1020
1080
1140
1200
1260
1330
1380
1440
1500
1360
16320
1660
i740
1860
1824

40

130
180
22
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Tatatgeaag
gbeatcagaa
ckttetcaca
attgotgatt
totacoagat
abtgatgtgt
ctagggacaa
aaamgtgact
tgtgktecta
atgaccogaas
cagccatatt
cagtctbttaa
cutaagactae
cagtageeac
caacagagre
actaagoraa
theaagtote
aagaagecas
coagagocady
ghtacttoce
ttgaaacaat
glsaaggaas
gttmoggeag
acttacaatc
cagaggatioe
actggteggy
gtyaacogts
ggaggccacc
goaagrtoot
astatgcaza
gaaatgeabt
gtatigazata
aatoccastaa

<210 23

<311- 2574
<21%> DNA
<213> Yomo

<220

aaaacctcta
atattatgta
gggacatgaa
tiggacttge
gytatcgtge
gogctgttag
gtgagghoga
guccagangy
tasacttaas
tgttgaatiyg
ttecaagttgy
ataagcaget
kgceggatat
Egoagocoat
aggagaaace
atggoazact
gagatagctg

gratgagtgt tb

Lacectoagy
tazaatchga
casgataboet
tasaccooca
aactigotth
agtcaggata
acttageace
gyoagtittice
cacageooal
ggtaggagkc
Lgaccctgog
agtaggtact
ttottageat
aactatttae
yaacerttag

sapiens

<221% miac_feature

«223>» Incyte ID Ro:

=A00> 23

gegagatoeo
gggatacagy
gggctoaotyg
togeogorac
cagatoagge
aagcasctog
tacgacaaga
cgekegtodg
acottogagg
gocttekgtn
gatgygctgcg
ggggecogea
gycacckoog
ctgeoteges
cecattgage
cacagebata
cggCaggaoe
gtocctaaty
acegatbica

goggatehay
cggoogghoo
goetctoocgg
cgctactgoco
tgacccgcga
cctgttecat
teoctgotthl
gagacaloca
acktooagac
atcactocgg
ggctgaacta
ancggegeds
agbecctgoe
gkooocogko
tggacaagat
cacggoooac
tycaabgeas
ectgoctgoy
gogaogctoa

toaatrtaatyg
tcaaatakbtg
accaga’ans
aagagaakia
coctgaagtt
zaglatcatg
tgaanbotih
ataccagoeby
aactcttatt
gyatocaaeg
tcaggkatia
goaaccatta
aatogataay
ELoageegecs
gocadaaacy
gagtcataaa
gyaagagttg
ttanagaa
Ciocaaceac
ttcogaatkg
tceepyglata
cacttggage
caaaaggage
tattecktoe
totoaatgeoa
aggacgtact
tocoioagtg
tatggtgtaa
aaacgtokac
tggaagggca
cattgeoecac
casagtatga
aazanaacas

7472832081

zaccoagtgh
ceggaahoes
googgggtet
ccagatcooy
ghtogtgotg
cgtggaccag
cagacatgac
SUagRGCgaT
cegcooguad
ggsgatgote
caasaagogs
gtoabccacy
citgeacggelh
atceoeckkce
gctgotater
cgttbgocag
agacbgdaay
ggaggoocto
caagagogec

aaagacagga
Calyagetys
Etgoittgta
aggtoacage
ttacktgagat
gotgaactck
aaaztttgce
geatectota
ccoaakgoca
aascgaccga
gocccttogt
gaatcanage
gthgtbggas
cagaacctoa
ctattecega
agrggragga
gaggactatyg
nanagganaa
togacaguog
tcaactgoctc
aatcocaaga
azccagttat
azcgoagaay
tttotornana
acggcttoay
talaatocta
cacgyggangga
aaccotacag
aaatgrLoLan
aazatcatoo
agbgttgata
agtattbgat
citccagana

cECeCHgYgT
ccoatggeca
celeegeoos
groecpgget
thgoceogeey
aagbbouety
cccacghogy
ctoybygagg
aucckteacgg
tioggecotag
tgkgcattes
tetoctggeca
gaagaictgs
tectoekoty
aaggtcaagg
goLigoaags

ttaactgte
atcaantugay
cieatggatg

3306

ataagLLgis
ctittatcoa
Lagukocaga
caccatscac
cttcagtcta
atakgttaag
aagttbtagy
tgaacttcoy
graatgaagc
cagcaagooa
caaatoabet
catctbiagh
aadeocagee
geglocageoa
geatogocan
HYegrIguyy
attteoggage
azgatbcboe
aamacaagag
cascctctaa
aggtotoctt
tcocceoaagto
anaaacttyy
aagaagigca
aabtataccty
cagoaaaaasn
cagactgggt
cattgoteey
rectactgay
cobatittac
tatgoghagg
ceacmatita
a

coeseggong
cogooconctc
ceggeggect
coggggtotc
cctocogaget
agtgtggoti
ccaacctoct
tgotackgte
tocactecks
rycgesandy
goatcoocaa
gtggecacte
gceghagcac
cotcategta
tgoogracac
aactcceteaa
acazacgctyg
atgtgcogat
agtcagagga,

(257)

PCTUSILI92

cegtgaalca
taaacatogt
goitgtgaaa
tgattatgra
Tagtroetane
gocacktito
gaciogeasaa
ttthooocag
tattoagete
ogcattgaaa
queatcaans
tyagutagag
@aaaactage
acckccsang
aaacatgceca
Toagactane
cteevattec
actbogyoth
ctoacckget
acagractae
gatagecoagt
actgggacoe
aaghkbatgoh
gteagebgge
gaacacasaa
coctaaatatk
ggccaagtat
tagagtacgt
ticdtggaaga
ttatttecaa
atgitacaan
siaaakagta

ggkcooggat
tEtateccogoo
agagctgeag
obttoacate
ggctoatghy
ctacggeakt
gragckgutg
agocotcygoe
tagggogact
cetoaagtyc
caactutagt
ggkgcgocktn
cacagaacks
Lacgagaags
chigetoake
gggeelbotbe
cgocoacecgs
dgaggagges
cteooggigte

300
350
420
480
540
600
660
720
730
240
300
850
1020
1080
1140
1zn0
1260
1320
1380
1440
1500
1260
1620
X :3:1d
1740
L1800
1860
1929
1954
3040
2100
2160
2201

(]
120
180
240
300
360
430
480
540
800
660
730
780
540
o0
460
1620
1080
1140
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atecctggok
ggcaaggooo
cacacgacge
aaggacacgs
cagaacasca
gagtcogooo
gtcactgeca
agtggoragyg
cecocgtoatce
ctgagdatet
cagatcttec
carcugaaga
dagcaggaga
atagtyaacs
ctycatgogg
<tcaccaagt
attgtocact
caggtgaage
tnagtggtag
cgetogetgg
cchticaneg
groagoocot
gatgaagatge
taccagacgt
catgagagtg
gggctgocaa
gugetggeyg
coacagedt
cocaaackgygs
tgtticcocea
Gaasadasaz

<210> 24

<21l> 2648
<212» A
<213> Hano

<220>

cocactoaga
agagetesck
gyaaatocag
tgagaaageg
cgacoaacag
agaact beag
abgccaceta
gggctgaags
ttcaggmacygc
cigtgtdcaa
ctgacgaagt
cagencagga
gocagctoog
Lggagtgcat
acatattyga
toctoatoar
ghgacttgaa
tgtotgactt
goacgocgga
Aacatgtggta
aggatgagya
ggagocacat
gcaaacocta
ggstggacch
acgacgegcy
cggacaqgga
agogaatoay
tebicacagy
taggacacgl
gcaattaaaa
aaaaaaacey

sapiens

<221> miec_feature

<223= ilnoyke ID No:

<409r 24

gygtacgage
2gciggaggc
ciggageaty
cttactgtat
agteggocag
gaccatbcat
tggcgaggaa
OOOGUUACCR
agtactcact
tecagyacey
tgaagaagey
cogetgacet
agaccgtygt
togtgoacan
ceatcaccaa
agagaggeay
ageocagtga
cattclbacga
ttoctgagga
ktgaccceca
catcabggea

cggatcacta
accaggtetg
accacagacc
gtocagagctyg
ggccaaggct
cetkbggtaoe
agatggoacg
aggeatagag
gotgtotcke
cacetygtygaa
cateigooto
catcaacchg
aatcttoctac
ayaccrgaag
cttctgootc
crobgeotac
catgtgagac
cagcatoocg
tggacggyts
geagegecty
ghecctgtea

gaatgegete
ggggkacatc
caccacyety
qoactatigg
acactataag
cethgigoey
cttoghggac
fls Ielatials 1 1o
acccagogos
cagbeagato
gotgagetea
cotggoagtt
gaatgaagty
grrogagacy
gatgatocty
cragatochy
accagaaaac
toggocttrget
ctacctggea
agtgggegty
catcaatgac
crcagctgga
cagcgbgasc
ccgagagelyg
ckgggageag
Sategatagy
tattotctga
akococagoaa
gaygagtygg
cggacteate
cggtegoaag

1351455CBL

teacagogea
Aazbttocagac
cattcaggga
agaatgaage
ctaggaagty
cgtetgggea
gatgackbbot
agevaggaag
chgeacacge
aLcyrtgagg
gtoctagaot
cagoactacy
gacgtoggice
crgyggaaca
gugaagoate
ateagteoceg
ctyggegtoy
caggagotct
toctgagaaca
googcogooyg
tebotgagty

cacgcoayty
cccotaakgs
cgagagagte
cgectggact
gasatbooge
Cogggcacecs
gagatgookg
tagoagacag
cenggccacy
cangagaatg
ggoCagttty
aagotcattg
geoebtobge
cotgagaaag
tecagtgaga
gtggettiga
ptotbgectgy
cgeatcaccy
coogaggbaa
atrcatgtacyg
cagatcoaga
gecabtgaco
aaatrtctoa
gaggygaaga
LEtgoageay
gectgtaoag
ggtdotgbygs
Lgaactgktc
gtogggagag
tokgooocar
ctia

gtatgetgua
tocteccoac
ggctggogga
qQpagagcate
ggatthotogg
actCadogut
atcagetgaa
ageggragyy
aggatgycst
acacagaate
aoctotgigo
toatcaagga
gogtggigga
Tggrgeroaa
tggtgagoga
acgtgckoag
bgcbetlbeac
tocgoaagat
ceghgtgtot
angtocbgga
ggeotttgea

34/46

ag9aggagga
gggtggtgaa
gogtogtiaa
goaagtotat
tgtragaaat
acccacactyg
gegggactoe
ccatcocgooa
cgcrccacag
tggacattgoe
gagtugeota
acaaactgcyg
agagootgcy
tgtttgtgot
agggocguct
gagaccttca
catcagcaga
gogagangre
tgeteaacen
Eeageetcay
acgeogoeott
Eeatcaacas
geraccocotg
toggegagey
ageatecgek
canaggacon
cotegtecay
tagggaaaght
ctacitocaa
ggccattgate

aagigctoea
caccoacact
ctcitgatec
agacagagga
rantaztgea
gccaagoata
gatcetgace
caagatgcty
Gatgcaccas
cagooggatyg
Leabgactte
gaagaggetc
ggecckgoac
Caagaggaci
ydgggaccty
CIFUCIFOC
catgatgtat
caaggotgoc
catooggeay
goeocteagt
agkggtlect

(258)

PCTUSILI92

aggcgaggga
atsggrgega
ttacageaac
caggetotte
coteacggty
cbttgagate
gggtgggcca
ggoccotgaty
acaageibet
cactgtctac
tggaggaaaa
cttocoetace
goataocagy
gatggagaay
goetyagesc
crtoaagaan
coeatbtoet
grrosgengc
gagotacaac
crgoancthe
catgtacoccg
cctgotygoag
gitacaggag
atacatcacg
geetgggtat
cgacatgeag
shgctyeccy
ggcktoctge
ggcoeotoce
traaaazasa

agagatceta
Loacotcoas
togacagteo
gutgggdaaa
aagagagoty
gtgcagtgti
chggaggags
ctgcacazey
cacggechen
gthaagaaga
agegataaga
agcgagagag
cagaaszata
catcggataa
chgaaggace
tacogiggea
ggccagttoo
gegtetacca
cbgobaghton
gocatoattg
gacatkgalty

1200
13260
1320
1330
1440
i500
1560
1620
1680
1740
1800
1860
1820
1380
2040
2100
2160
2220
22EQ
2340
2400
2460
2320
2580
28640
2700
2760
2820
2880
2540
2974

&0
120
180
240
300
360
429
480
540
601
560
720
780
240
500
as0
1020
1080
1140
1zo00
1280
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accaaalgag
acgagbitga
atgacgoey
tgggecacga
toogganata
CORRRYTCIL
ggacaggda
gotacciitt
taatetgeth
gyactgagea
sacoaachga
Fraggeoooa
tteogtecct
atcttazace
aggtggotaa
BAGCCTacacy
tecectbtes
grrckTtcte
cectictota
atgggtiggg
tobtgtgett
tgactctoce
gtagggatby
gagatkttga
coctigecct
chtaccoocoa
ggetottoot
gorgatoben
cotecbiging
vagggetgee
crgockeagt
agootgegte
gggatgecct
toecggcotay
geonghogoa
gegtggtebt
cagactgguc
agaggaggat
aazcgga2aa
ctrocotgoat

<210> 25

211> 4719
<213= DR
<213> Homo

«220>

caatgoggat
gaactacatg
Fagcotyggra
COoacagocs
acageoteay
ggotgicagy
gggacaggga
gugaioatts
ttaatcacga
agaggyagyga
catggygeae
gagcgagoett
ctottbokga
geactcaaat
gtocatggod
tgagebeogot
geocaccagt
Eccocgeckca
toertooceg
ctgeaggoot
aggggatgygt
ggtagaccct
gaggaccats
agtggatges
tactggactt
tatgtoctoa
gudtggacot
Lecooctaaz
cotoagbtie
cacgeoectt
gygeotgtag
tgkctcagrt
chtitotata
ggctoccage
gogageaos
tetootactt
[S=] gl EET o)
gggLcagerc
agtcacaaaz
gtcagcaata

sapiens

<221= misc_featnre

<223» Ingyte ID Ho:

400> 23

goggageagc
tgtccgacgt
cagogoggge
cttegotgty
aatcgataag
artaakgeaa
aagtatgtig
taatcatgge
tgttgattat
oobggatase
kgotgaacty
agggragcay

cgbcgaccaa
grotagaags
cagteegust
ghgzagoligg
tcreagoogt
atgttagace
tacobigiga
cigtbanaty
tgtoatggke
aacatgaats
ctygcaacat
tatgaaggac

ageteocagg
cgtcageage
coocaagrgge
atgacctoct
coggguoaac
gorgggrect
cagoocaggt
ctogatiobt
tgbtttaato
gygagectge
tgctaocoas
ceectectee
Locaggoesoe
atatttatte
actecotgoe
cghogenaoe
aoetdtetge
gtggckecke
tggtactgag
ggeoghgage
gydaadatat
ageasgggic
cobgootage
agbctigoea
ggcockgeot
gagagactga
getoodoagt
aagotgackts
cocaivtgga
totececcaty
gaycctactg
gtocagegat
titabttcat
cocbgnetgt
ctckeagoad
flcazageaa
EoRageeatd
tcacltgggtg
aagbitgtat
aaacticetg

25EIF56CHL

gecaagaage
agggoocage
ggaglictac
ggoggcaceyg
ggatgoategr
accotcacat
cagaatatge
agickgaage
gyaadgattgt
tcazaatagce
gqtgtggray
cacagctaga

aggcgeaggth
kxctgotggc
agreeggeay
tggacacago
cagoactgoel
gragtycigg
cacacgiogy
tggtttitaa
tacctetgte
toacercact
agtocaaata
crgrictoon
tragtccaag
tebtaceata
codagootgg
aggragagas
tgecgpigat
kgagatgerg
ctracgtgga
gugogcigeo
<ecaghtgoce
cbcoatgoty
tegagaacag
gaaakgetgt
gatgecaage
gtgtococta
goggaggtga
actgbgagty
aaasatggog
cceccatcoag
gagoccagoa
gagggoczgy
aganagtetc
ectectgbga
cocaccgggt
tagocogooag
tatetyataa
tcacacacty
aasgacatat
atctggasaa

getgocaaad
atggtoatay
gacatcgagg
getcaccaayg
gazeotbgay
aatcaaactt
casasatgge
caggogaaaa
graceoghgac
agattcoggt
cocecattat
catcbggagt

3546

gacggagysg
cgaggagazg
cgeaceadeg
catoctggoey
yooactiobl
actctocogg
gteagcagag
atctgagaay
totbtaacca
ccagggocht
ageigaaant
aggecoctoc
cttbggaasa
coanctbata
ctggacagca
groooeochg
gggaggocht
tacacgogey
crLeooagtoc
tgeacactoc
ttgooteata
grgagggact
coctactace
tockcaccaga
aaagacoekt
caggeagtea
ctgtgtitec
acctigggea
coacctokteg
cacttgggog
cttackecce
gtettgtget
ctgogggage
gggcctgaag
cootceagge
gtobgraaag
catteckggt
agagaaghcc
btttghacta
EECCEELEY

ctecogureg
cggatggees
geacgotggg
aCggaggtgy
agaatctace
tateagygboa
gaaatkbtktg
Etoiggoaaa
cteaaagoty
Ltiggaaatt
goageccoay
atgggagtby

(259)

PCTUSILI92

tgcteocage
agotccakac
gtgogacgge
cagogetaco
coagooccag
gocacaatag
gtaccacgaa
cctagataac
tgctgtoter
coooageygc
gragetdget
cacagoctct
ccttoacota
Leodatetet
aggaatocas
ccagkoootg
Y.CEEQECCT.Q
ttaaccrgtt
gaagyygeos
cokagootac
atagatotgy
caggagaakc
cttttgagee
atgctecete
ceotagaggc
taggocotga
cayaglgtya
agttcoceaa
ccagoagrag
actcatgoat
cigagoagog
Ftagguotuy
guaaakgoag
ctgggonagy
tgoctgoooge
cootgbrags
gaagcaaagy
tattgtaaay
catgggygant

wecgoegetoo
gagacacklg
caagtggraz
caatansaaat
dadiaagtaca
tggagacoaan
actatocttge
toccbytokge
zazatehoot
totthaazay
magtotthyn
tiekbbtakgt

1320
1380
La4n
1500
1560
1620
1680
1740
1800
1660
1920
1980
2040
2100
2160
2220
228G
234D
2400
2460
2520
2580
2640
2709
2760
agzo
2850
2040
3000
3060
30
318G
3240
3300
3360
3440
3480
3540
2600
3648

60

lac
180
240
3090
340
430
480
540
400
660
720
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cottghotgt
Eotogaagga
aaggalgitg
abtggatocte
tyayccatoo
agatcagcay
ttattbctig
actigatggo
gacktgioogy
cotococcag
agctgmatto
cootgrgact
gacctecatt
chitgagyca
caatcaacty
ccttgacagt
goangacaac
atetasetic
acgagaggtc
choocbeace
aggazttcta
ccctaaccky
agaaghitet
gkocoracgy
totgtoaaay
graycagekg
actgoagycc
goagetgeso
cotgaceeag
tktcetcage
ggotgotock
toeaccacca
tygagectgeca
goatggagee
agaggoeoce
tgaaatgcta
raanaggast
chtttaaztt
adgrggaare
caasgtttic
cgaplogage
rcemaggtote
aagggtgtgh
agoracoaca
aatasaggan
Loececaagg
cagetggtac
Licagaagat
acgtpgaact
atcaagagea
cbgotggoht
chactitgac
tttcatatay
agtgyraghty
caacagttte
atgbggoeat
atbacagcaa
ccaagcatta
tazaszttag
ttggacaghtt:
goecttiags
tamagoacan
tectotbtot

ggagcktatge
agattceogga
gtochagace
atagaagttc
atcggagagt
aazaccattg
ttggtogagc
cgacagoghe
cteecagbyga
geatcoaacy
atggaagaag
cergroatyg
gacgaxgaye
ttteagicea
glogtgatge
gtggactctg
ccttonetta
ataagocotya
cacaacaggt
cagggaakbtoy
gagctgaacsa

cokttgatgy
ttocgtatte
catoccaagcy
ctgtococagag
trtastgagca
agtctitgea
goctgaaate
gyeotageac
coatgratte
tagagoecte
agktgtgtgga
Tgcggaagygg
tggagacaga
CRCYCAgogy
cLggsgcagy
=gtatgatat
aggacabcat
gacctaccaa
creraghgag
tagcatttag
aagtgeaghtc

tectoagot

acagactoth
catygtoagaa
gchaaccata
acchgticko
gyttetgoga
gaacaagaga
acatogyaga
dabtgekgag
avogaadaty
tteatticca
cactcozaay
atgccagica
aggagadgos
gragagacgy
gaasatitta
ggggtctgth
gttagccaat
crcagooatg
cLtcagapag
acaacatoth
gttgtatgaa

tt

ccaatttbtga
gattgogage
gcocasatoa
takbccacaayg
ctgatgcaca
tataacoact
agtttoccay
cadacagibyg
aggctactge
goatctoget
gtoastggot
orgocdagea
Jaggragacs
cRoactotgh
teratgaaty
cagagggacc
cagocthcac
caggotctoa
dJaccygcagay
cagaaictgg
caaataggac

]

=1
cageageagy
cagagoatgg
GECCagaACE
caggaacata
tattcbaate
cttocooges
cceotgageo
cagtaccaag
ecbokgocea
cgacagacay
agogotgott
Cagrageges
tceagotacy
gacgotgtga
bgagotagat
tadagottat
agagggtetg
tgtgycaagt
aagokchboge
atgoaggatt
gotattgoat
tattgoteca
agetgbgatt
cratcacass
Lgagoocaga
gooctagglt
gacaggagac
ceagesotay
gagggoagte
crracactat
ggcotiagaga
cggtgootb
catttatgte
caggatictt
Lattcaaaga
tattackaat
atgctacage
ancatocagy
atggottghe
ayagagIgac
agttagogth

asagegtate
agacceagta
cebgbdaget
ggcicoagea
agatgragat
aggagantce
cogtectgga
agatgcagot
cgcagehaca
gagetgoeoe
cecctpogoe
agetaacyoy
accraciage
BLCCRCAACE
caggngaagg
trhtettgoee
gctgyggtys
gobgyaarat
gggeageach
acaboogbtn
atakatgggg
aggcaaateoz
tgtoatbgan
gcagtggoge
aaccgockle
googagtgto
cogccacegh
gocagagaay
ggtotooagy
atgtlgotay
ttttaaggac
cocooagate
aatgotaaat
anttbeghita
sagasccaca
aaaactlaac
tagotaacty
tgttacanag
ceatcageag
taaclgatgc
cagycaggtg

cacketecat
cotgeagoac
ttatbgeaaa
gaagegacte
ngcagagage
a:cgc:r.tc:
goettecten
toagoeooty
geagoageay
agoceoekta
agactabeee
gooagactgt
cctekeigag
caacggygtat
aagagegeat
Loctecciaaa
atgtigerte
agtrgtaggc
gacaaatptag
attatcaagg
gaaseggcaa
agaagacate
toctaaghte
atgagcbgty
atetecatte
agaatatact
cgaggCagqy
acaggotott
gtacctyghty
tagittattg
atgataazty
atgeoittaat
ccaaagtoac
aagtttigac
gatgrgttaa
caacacttac
tatcoctaga
tcagtgttan
atgaatgtat
Lgcatctaga
acgtytggaa

36/46

gct
gocagoeghtge
agactocaga
QRAGCATTOT
tttctticaga
tocracoocag
aagoagycecs
gagcagatge
ceoctecacte
COYCCaccge
cagtictock
actceckgtc
Cooagasyce
ctacceggac
ghectggtga
gktectatth
gggaagaaat
ctectgytic
tgaggctcet
ttectaagaa
graaccttog
tatattktte
afganatcag
ttagetgoty
thtcagggee
ggamgcuaggt
caggactecs
gycazgaaan
cobgoagtbtt
toketibbes
agottlgtat
aacttttaty
tetthetbht
Lteagagrkbh
thgtaatgaa
ccattlaage
aattcagtea
aatgatgaat
ttchanagat
taagcacaaa
aaacaecctit
agkctagage

(260)

PCTUSILI92

gocagagggt
accttatceg
sgoagcataa
agcaagaaaa
gecttggaat
ttgotgaeat
togrgcagay
coaagucaca
gatctgooct
gtcaggegga
gtetgottga
acabtgatgga
vogoteatge
cagaagtgac
acagsoacha
Egaactitot
coogoatgas
gctoccagaa
catcagatac
ctagaaccaa
cygaggeaga
gecctoagga
atcocoageb
agoscagect
ggagectioa
ageagtchoa
agocaageea
cagogttoag
zatacagooo
coggrececy
Caccaccooe
arcagacktag
agtatcckgt
caggactgesa
tetbtgaktg
attagretca
ttactecago
CHAFCLGCoD
Lg<cocacca
gcocitegge
gacatteaga
tgazagcagn
actgaagetg
atgcacagga
atgeesagkty
cactasatsa
gacacacoco
gagotgteac
teaagaacge
chegtagaca
gatgtaataa
atttoggacag
teccatgtga
ctgtagaaac
ghtitbcoave
atgttcaagt
agatoatckg
tcaaagtaag
azttbgocat
gatoatbtct
goatetteot
aagtigeoott
gttecattct

780

840

Eldy)

960

1620
1080
1140
1200
1260
1320
1380
1440
L300
1560
1620
1680
1740
1eon
1860
1930
1980
2040
2100
2150
2220
2280
2340
2400
2480
2520
2580
2640
2700

2760

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
34g0
3540
2800
1660
3720
3780
3840
3900
3950
4020
4080
dzda
4200
4360
4320
4380
4440
4500
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ggccatgoga
gagactgoak
ctoaoggtig
trataacaca

«310> 26

<21ll> 1E51
~212» DA
=213= Homo

<220>

«221> misc

goccagocco baccaacgto
ggtogocage gobcaacatg
gactbggbot cagtoeggaaa
cgtganaatc aggaagaatg

saplens

featurs

223> Incyte ID Wo: 4357117CBIL

<400 26

atgaggattg
gagatgacag
ggttogotat
gacoctgrae
gttcoagtct
gagtactgac
aagggggaca
atctocagacce
caacgggaat
gacaagragy
catgecagtg
gtggtgagat
cetggtgtog
caaagkgoty
tatcactatg
tatggtgagt
gtogaaggan
catygaactga
tetegganazn
gacctacaay
gatcatgtoa
cagaaggcte
retcaatoag
cratagtbge
Egcagcaatt
acctatbtbs
taatgtiasy
taaatasaga

<210x 27

<212> 3141
<212%> DNA
<212> Homo

=220

tttgttragk gasaascraa
gogacatctk ggtggccagg
atgetggaga cazactgyta
zagtgatcoa tattotages
ctgaccchtds tgtgaatago
¢oraggagda becogacare
toctocagat tgtgyaccag
ckgcbaccty cgotgggott
botggtagts teagecgtad
agtbbgtbtgg ctacggboag
tgtgctgoac cggeagctge
accagogady Cectlhoagae
gagtaaatga getcagaaga
tgccacacac tactogtact
tgtccaagga aacattkbgaa
actaaaggoca cctgtatgge
agatoctgbkght catquaccta
agocdctatgt catetitata
atgoeaagot tattactgac
agatggaass Ltilaegoocaa
ttgtgaatga cagekbgcac
aggaggages tcagoggota
actteotegtt taatgotgoa
aatctaaaac aacagtakbtt
tattaatiaa tettattbga
acttaatttt btbtoctbta
teactgagta Sgagaacott
gcittoctaa atazaanaas

sapiens

«22)> mise_feature
«223» Tneykbe ID No: 351i892CB1

<400> 27

abgageocl
gaggaggaty
gegacggtay
tLogaghacy
gtgrtgtena
cageoggtoy
tgoccagcooy
ggoategyey
agagoagebc

ccagagogot bcteoggotge
Fagcagggac CJyguccaay
geecogygga gobagoetgn
aggrayCggy cgaggacgag
aggacicgoes ggtgtecgge
pcatcttecc cagyoaactac
geggogagda agasatbgat
getttgogan gotoctatogh
gucacgadec Lgakgaggac

ggtaarttga
gatgooagya
gageagtaty
aataagote

cagoeroigg
akecatccacg
gaagbtgaaty
atgkctogag
cagcagatgy
deckgoatgy
aatgatgeeoc
geccctteta
¢ageeteaca
aaghiottta
tacagtgcag
aagkaccyce
caacttaktg
samaagagit
aaccteatat
actagogrgg
gagoctoagy
aagdcatoga
tactatgbgg
agaatogsaa
gatgoaiotg
coagcaacat
gktEEzacac
gacceathtt
@aasaatkts
cotoatabge
togragabth
a

ctagogageg
gaggaggagy
gacgcgecgc
crygaccctge
gacgaggget
gogacooaga
Etbacggage
gebtictgga
atcagecadga

3746

(261)

PCTUSILI92

goaglbocckg ttgotggoca
tgcttcgeag aggeactghg
gogectgtea bttkbghgat

gagecaocak caagogocac
gtggyctgge ggagagaagt
gagtbteagt toagggactg
geacastaat gttoaaggtg
tetadgbccg tgoccatgact
avgetggatk gecthtocag
toiggtggea ggcocgaaaz
accaccttct gazgaggaas
cetgodteaa ghoaacotica
taggtaggtt cagocogoto
tgggbgocee thacgagyag
teataghgot cataggadec
amtttastoc cagocattet
acgaaatgaa tgpgootgag
atagtcacag pahkgotggag
atgckbgbton aacagtectt
atattosagy ggtiogasco
atatgaggtg Latgaaacaa
avatgaagtt casggatyaa
ctoaqtitoy craatitikt
cecaghbgit gtctgoeats
gUALLLCOLC agatactgag
rgtaccettg atacagcoat
aatgbgtaca actitaaaag
tattgtatgg ttatgtogrs
agctgtogha gramtatgaa
cacatgatct ttbtaagatt

ceycegobge cgoocogoog
ATYRIYALYR FUAUTCUYTH
tgocotacty gacogoogty
goctggyega cgbggtggag
ggtggaccgy goagetgaac
goapcgockt cbocagoege
toaccttgga agagatkatb
taggggatga gyttaotgty
cearagagaa tottegoraa

4560
4620
4680
47128

G0

180
240
300
380
420
4ageq
540
&00
660
220
780
840
900
SED
1020
1080
1340
1200
1260
1320
12380
1440
1300
1566
1620
1651

&0

120
180
240
3400
360
420
480
540
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gaggecaage
chganggage
gtottaboty
agagggatga
tccagcaaca
aagatcactg
gggacgtaty
gatgtotaga
ggcattgatg
ccttoctacot
caclkcacgac
ttottigaan
cagyRgatat
CLgacECgny
gagetgyeeg
ctgtyceagyg
aagotcaagy
cdaggcohcoe
graagdoeca
tggggcagaa
aagasgaagg
gatgaaageo
ctggtgnagg
ggtaagbtea
catbcaccea
ceckovaghg
cagctgacge
gctotgeteg
gctygoaage
aaaagaegay
LoCcogaazgoe
crgacgotoe
tocecgacageg
chgagtocat
celaaccaat
CACCTECITE
cceegtotac
caggacteta
gocaancyge
Loogcagora
agtagoagea
cogekgeece
agecaceytye
cagcaggags

<210> 2B

<211> 1244
<212> INA
«213> Homo

<220

tettogesat
coBActtoty
ggaaaaggal
actactiact
tatbgatoct
attrtggoct
cLtggatgge
dotabgyggt
gottageagt
gocoagaaca
catctttocac
tycocaagya
ttgaccaact
ctgeactgea
agsoggagat
agaagoocog
atggeaaceg
chaccatgga
ceatoatice
gotcagLogt
gacggacagtg
toaagtecce
goccaaggag
cagaggatga
gocagtocta
atggaatccz
caaccaarag
gotgkbgagge
gocagangct
agggtotitt
tEttcaagan
teboortote
altgaaattgt
gtacccacaa
etctgactec
ctocttetgn
ctoaccocas
coettggagad
aacggetaga
acagotocay
cigtagagga
cgactgagey
cgetytgeay
tctagtetba

sapiens

<221> misc_featurs

<223> Incyte ID Mo

<4002 28

gtotbiattgo
agataasaca
caagagatgt
tattoctoge
agggeogace
abuctgotoo
acogogatga
canRcaaaga

caagataatt
sraattgaty
kgoccagger
ttgtgetaat
agacgacaal
altggtitaaa
ggabgaggty
ggctgcagoa

getyaagoac
attggteaty
tegogeagac
tgatgaggca
cragaaggtg
ggctogggaa
acocgaagos
goetactitgg
cgcttatggs
ttktgocaas
gaatabochy
crecktocac
CAGIUCTanL
geagaagaac
tgacatcctg
getwaagasa
cateagoobo
taaaagyang
tegoottoga
cccaaaggag
g5agCocaggy
ggtagatgga
tagoecggoa
ggacagtgaa
cocbetgtato
tgaggagecc
cotoceagegg
tgttckgaca
ToQeOtggay
teagaggtog
gyaggageoc
sherateter
cgtgtatygag
ccocctagte
cadceatgis
kogagoecktE
tgtgotetbe
acccaagact
coactgatay
cacagagacy
goggeotipga
gacgctoctg
agoggaacty
g

T474560CEL

zCcaachagay
cagatacctg
crartcrtecg
cagagactoa
ghasaagcla
tacttcecagg
ttetatgaca
Fgttcazgtg

ceoaacatea
gagttgete
abtooigghga
attgttocca
gagAaTggag
tggeaccgaa
atocogggect
gagtbgotoa
gtgygeoatia
cicatygaag
gaccagotas
tysctycagy
gaaaaguaac
caggagpanc
gnacgygags
cgcaageyca
cottobagtt
agtottatca
gecatccagh
gaaggegago
acgcttogte
tataageagh
ctgecaggot
ggccragaga
cecattereio
acccragteca
ggcggtpeec
gecacaggea
gageotgage
agousbogte
atgeigtige
gagtgdaact
atgccagtea
aatgtucgag
accotcacea
cocaghooca
cecoanacco
ctggagttto
vitgtgboee
CCCAYCARCT
citecageee
gacetggaty
aacacadaca

aattggeocs
akgaagagyy
agyaccaaat
aagaaagatt
cocaasggay
aaaaggggct
toagcatgge
accttgatoo

38146

Etgedetaag
yLggaggacc
wtbggactgt
temnbocacce
acctgagoaa
coaccangat
coatgbtbe
choggtgagot
acazactege
actgctggaa
ccaccataga
acaackggaa

tegracekg
tgctocgacy
toaacotoat
agtreaggaa
Loragoacaa
aragoecgets
gtoagackgt
aygaggagaa
agaaggagot
ggteogtocagy
toaccagect
gtoyagagay
qhogagagga
actcggecac
accaccgoay
tagggtttoa
caccagoeiy
gtoggagcas
taggegacoc
coazacgeto
goocagroga
tagagogeott
coocctogea
gocgagacas
caaggagetg
tgcctoggoen
ccagecatge
tggactcctg
tgctooegtt
cagaggggca
ggectgocee

Araggasaca
catsgtiakt
ctgtaccaas
actoaagoyt
actadtgaac
catcatgaca
agltigacaac
ttooatgata

(262)

PCTUSILI92

aggggtakyl
tttoaataga
gragettgcc
cgaccttazyg
caagattetg
gagkgegyea
casaggragt
gcocckitoga
cebbockatl
tectgatooo
ggagtctygt
acesgagabt
ggAggaggag
tocogggagcag
catecaceag
gageoctdgotg
gtteacygty
cagkboctect
kagcasaacs
gagggaccca
tgootcggga
tgoroccaan
tatggagatg
tegoctacay
tgucgakgac
gagtaceock
ctgogaggty
cthgetagaa
goaggaganyg
Cagecoeoea
ctetgocter
cctgctgoge
ygcoeoctooe
caaacgagat
goocagoagh
agurgaatic
gancactcag
gogbtecteot
crgeageace
ctitgctage
ccaggeaggs
gagtcagyad
tratgagate

aczattacag
gatggattke
gatttggtay
goagaaeags
ttcaagraga
tEtgatgeog
aagttattec
ttggacactg

60aq

660

730

784

240

300

260

1020
1030
1140
1200
1260
1320
1380
1440
1500
1560
1620
1640
1740
1e00
1860
1920
1980
2040
2100
ZLED
2220
2230
2340
2400
2450
2520
2580
2640
2700
760
2820
2880
2940
3000
Z060
3120
3141

34

1zo
184
240
300
360
420
480

JP 2004-511204 A 2004.4.15



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

WO 01/K1555

gagagabest
trogagatga
taattggtgg
gatttacaca
gazgoasatt
tuagagetoct
acggrtatos
agkbbggbgat
googuagoag
actacegage
taaatgoaga
thatttbotg
teecgbtaac

=210> 29

<211 1661
<312> DNA
<213> Homo

<2Z0=

Lgatacagga
cacratuygga
tococtggotct
tocbockcaact
gatoagagac
garggaggce
togggaggty
ctgtatggac
cobgectgty
gtooateoce
gygRacaces
BEJECaaAaE
mcaabtgiite

saplens

<23l> misc_feature

«<223> Tneoyte 1D Ko:

<400> 33

geggegaeqa
cogoeoggea
gcgocaccag
goeagohacts
codtogyaas
tobbtgotgt
atgagatage
atgaaagoce
aCoggatagt
toktggacge
azaaktctett
tgtcazzant
tegeokoctga
gagtgatbtge
agcLothiga
tckoceogecke
acacgtgtga
anatccanga
aagcatttaa
tggacagtte
cgtckagoac
caagocoganc
ctggoorkge
agqocgogaac
gaagacogas
acanactgta
cttgoazagc
ckcktcboag

<21.0= 20
<211r %13
=212 DNA
=213> Homo

<220

<221> misc_
«223> Incyte ID Na:

<400= 30

cgagagcogas
tococoogooge
acgetecten
chggalaaag
cygugedttt
gaagtgtate
cgktcockgaga
azatcacchy
ggagaaggay
cgkbgtactat
gtactacagt
CSAYYYCATA
agtootagao
ciacatobbyg
gragakccte
tgoasaagac
geagycages
grocgtoage
tgocacggoc
aaatgoaagt
chtccacget
gmagacacay
aggtggggee
cactoragey
attitttrat
ctgactogay
Ectaactgaa
tgtaggtaac

sapieng

featurs

totgatbtabg
agtiteatgo
ggcaaaggca
ggcgagotea
aLbatggans
atgghggeca
adgraayggg
tgotoggoag
gacgacacca
gtgateogeot
Jaggacgtit
tgcatgttag
aagttamacc

F474602CR1

agaggaaact
ctotgegooe
gogoogogat
caagotgaag
Loogaagtgg
cctaaganag
sagattazgc
tacttpgtca
ttteatacay
ctooaragaa
caagatgagy
ggegatgraa
cagaaacctt
ctobgooget
aaggcggaat
ttcattegga
cggcacccat
grooagatos
gtegtgagac
gritogagea
crgkagtttc
goccaccact
cgoggkcnag
agarocoacs
ggcoatattt
gpgegchgat
cgeacotiet
cgtctatggt

7475503081

aagaboagdy
magakttgag
cacagtytga
tycgtgagga
grggagacot
gocteyggga
azmgagttcog
acaccatgac
ccaagarcat
actacgagac
ttcticaast
aatggaaaca
tttkgkgtea

Jea2gaggagg
gogoogogee
cyteggooat
acatcaagea
ttttagoclbaga
Cgetgaagsg
atgaaastat
bgocagotggt
agaaggatge
tgggcatogt
agLeceaaak
tgtecactge
acagcaanyc
accriootit
akgagttiga
acctgatgya
ggategoteg
gyaaazactt
atatgagaaa
gookoagter
acttobtctt
gkgacggeag
gctgaggaag
tbgoatggtg
tetactgeaa
tkcabraggat
tatteotete
gtgbcttica

35/46

bgatgacosg
anagytytaaa
aaagctggtg
actggaatea
ggigoeotea
caccagagye
acgcaggath
caacogoett
cgecaagoge
aaadacacag
ctgeacagch
Yaaaaacatt
coge

aagebgegoe
cccggogeee
gucccgugey
gatcttcgag
agagarggoa
cadgTRaATT
tgttgocotg
gtccggtags
dageactaty
ccacagagac
zatgatcagh
abgbagaact
cgttgactyc
trargatges
cLoteectac
gaaggaccey
tgacacagec
tgecaagaga
actacacttc
guceagoesaa
cgtcgogagt
tacactotgog
gogagooooa
cocottocty
ctotgaagts
ctygtgetygt
tectaacace
t

(263)

PCTUSILI92

traaatatal
attattttea
gazaaatatg
gastctgaasa
ggeategith
Ltecetgatig
g5agacceac
ctocazaagga
ctagaagock
ctacacaaga
attgacteta
aaraagttca

gragecogag
cckococage
aacggegaga
ttcanagaga
ackggoaagc
agcatagaga
gaagacatt
gagctghity
atcogacaay
ctoaagooog
gacttiggat
ceaguctaty
tggtecatog
aetgactoca
toggatuaca
aatasaagat
cteazcazaz
aaatygagac
gaeageages
aaagactgby
cicaggagtt
amgraagtga
grgtogreayg
cataggacty
thocattbobe
atatacgasak
atcgtlticca

540
600
660
TF20
Va0
840
900
460
1020
1080
1140
1200
1244

a0

120
180
240

360
420
480
540
600
&80
120
780
B840
200
9ED
1020
1080
1140
1z00
1260
1320
1380
1440
15450
1564
182¢
1661
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cqggeCogtay
riicccceoty
goocyagaaa
cogooccect
ogeeoggebe
atetetocag
tggcanagca
Cgaigtccaa
cattaggaca
atatieccatt

goteggtooe
Lagoggogge
caaagtteoce
cotogogaag
gygoaaggge
aggeeacthe
gtatatagay
gttagagaas
agoogaagos
tgazacacti

gycgetogge
cggcgagice
gagggekteet
graatggrtt
acegtghooo
trgeadgada
magagbcbtt
agacgkagos
ctggacanaa

gmaggdtata
gtgazcegtl
sgtacasagda
aatitkticcg
acaagatcac
ggccteacte

<210= 31

211> 2858
<212> DA
213> Homo

<220

tazactggac
agtoocagcag
cgtggoaaay
gaaccggaga
agetathoag
(51

sapiens

<221> misc_f=ature

<223~ Incyte ID No:

=400> 31

gyutacguged
cotictacck
cogyagcagy
cacgogetyt
Caccgoeggoeg
acaagatgaa
aagaatectt
acttgoaget
cagacagogg
acoagogeed
gatgeeogoa
geargaggek
agatggagag
cagacattgy
cctatgocac
agagpcogyot
tgaagaacch
ccckoacoel
ggzacctoat
cctactgtea
acdagagyad
caaagactta
gateoacaga
Eggoraregn
ttogectock
tocgoagetha
tggatacgga
tgteaglaga
agottgaagh
qctacegagg
tetgagooac
gggtaggaty
tggaagaccy
acteooccagh
aagckgokte
tgtttgggea

ggatocactty
coteciogye
ggaagorgoc
gagtecgcgg
cogggtataa
gaacthtaag
ggctgaatte
caatcobott
ggaggageay
cttctecaty
caagggtotg
ctctotgoce
ccocoagacchy
ottrgogaaa
agtctteaaa
ggagoacgag
gaagoacgoo
ggigbttgag
gagcatgeac

zaagatogte
troaatocac
gaygatoata
doeghoatig
cgaacaaaaa
toeazggaay

7473491CB1

tacygogoay
cagotraggt
cogbgocogg
grggtgeges
dgagcaaagyg
cgoogettot
acgygagycaat
ggcagagacs
gagcuageteh
gagytgaggy
cacaggaggg
atggetateo
cocaageoge
otggaaacat
gygogoagen
gagygagoge
aatattgbgs
tacctyggaca
aacgtcaaga

tgaggguagy
CEFLGAJAQC
ceggggoede
acaaactont
agaggatoon
acatcaagye
taghbtocags
agcactaogok
Lotgigaags
teageegaeg
abgatgtaca
aaccogaasc
aattatacsa
tecggectta
Qattthgacs

Lgtgotggac
tgcagobtok
gagzgRgegyg
toggaggaag
accoggotge
cocLgtoagh
toasccagot
coscdragga
ceeckogegt
cetetggage
cagotgookt
goctgeoceea
toageeogeat
acgtgazact
aactgacgga
cotgeactgs
cockgoatyga
grgaccigaa
ttiteatgtt

quttgtetta
ggagggtges
getogggger
gecgogzggta
cragaacttt
cagtacogaa
ccatgtpatc
cocttgatgat
goatoctagtg
ttggatbcac
togtattgat
agttgetooe
gagoogagga
cgLLtacaca
tgeocatgda

agackobeto
ckoggggasck
gogcaccgog
gaggaggteg
cragtcocto
goooogeact
ceacaaccey
gtgcagoane
goagbtooay
tetgeeooos
acagoragac
ggasttocta
gtocogoogy
gHacaaacty
gaacctbgty
CELOCOATAY
cebecatesac
goagtatckg
coagetgotc

ccaccgoany
ggagetyang
ctecaatgag
gtactogace
gaggeoocho
cgggacecec
Gcagobtocos
bggoatorac
goutgeccig
cactgoctoe
otlbggocktic
geecasctby
gagectagbgt
cttgycagos
aguoctoacc
cchgagagga
cetgestigy

a g
atggoogadch
gtgatgacee
cecattgata
cktececggget
acagaagaga
tgotaactoc
ckecbgagra
agtcactoct
atcttcbcae
cageagetay
ctgtagcroaa
g iadya
clthetggeca
tgeataccaa
cabgagzday
atgeacacgy

E tgan
tiggactgge
Latggtacag
tataggaegt
ccacagbraa
cgrggoecygy
cgoagocgot
goctgoboct
acttcoggte
tgmaggagat
gacdagggaa
FHganaasay
ggactygaaga
cggckgtibo
ccoetocttt
gggeggtoet
atgacagaak

40146

gooo
cagugecaag
goaroeogat
gagctgeake
ggaggagceyg
egtgacogec
gatoaaccac
ghatgaatoo
tckgggagag
ceagetocag
gancaggegy
abcacatgya
acgagggciy
ttckttgbge
acccacghtg
cgtaccotcot
caaggogcca

(264)

PCTUSILI92

aaagtorcto
agaggtaggg
gogogreoga
atcotoggge
ggtotecage
gttagtgaga
acacgoctaa
tktectagga
atcagtttga
eatectagog
gacgtoncty
aggelaagac
gogoteorace
actinteroa
qaceggaatg

¢tbeeootoe
gotoaccbtt
gocccoagga
gaggagyeags
atgatcakgs
gagaccatty
cggaatgaga
ttotaccoaa
eggoggraga
caggtaycag
tttgacgtca
cagsagchac
gootocotgt
gaagaggges
gocotgaaag
gtgteteige
acagatcgal
gaccactgtyg
cgaggoctag
cogckcatea
Leagtgosca
gtgctyctyy
cactacgaga
cacckoatct
LLotetgagt
gagoccagut
angagktogca
cghgtgcace
anguacecay
cagageatch
gracaaatlc
acageoagod
tteeegbghg
ggoctggeat
cooaccotgy
dgatgggeas

)

120
180
240
200
360
420
480
540
and
660
729
780
244
900
213

84
120
180
240
300
360
420
480
540
600
660
720
780
240
a0n
agQ
1020
1080
1140
1200
12e0
1320
1388
1420
1iE00
15640
1520
1680
1740
200
1860
1820
1580
2040
2100
2160
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tetgocatgy
gtecceeltt
Agasgagaca
agrcetaccos
cratcagooc
ghgooggcat
gaocgooagh
gagbtgeoth
ctgoctgtee
tzgccaggee
tggtgccagg
geoctbgtoy

<2i0= 32

=211> 2817
<212+ DNA
4213> Homo

<220

atacaggctc
ctggareoth
tagoatgbta
aectggoagy
Tacectaces
acgotttgot
tgoacgesty
asathggoag
accoettoo?
tggteagggt
ctgacctcag
ctoctgiecac

zapiens

«221> misc_feabure

=223» Incyte ID Ho:

400> 32

ttctictate
cogoeocket
coaccooges
gocccgecce
cggagqgacca
tgooogggac
cobgocagey
catortogte
wrhoaggoge
gacagadana
ggcgagagty
cgtgaaagoa
qgeegoegty
ttogacooag
Lgaccoeoeg
catobggoge
AgeCCtacyc
gpgACuAsc
toatggcttc
caaagagoca
cectgaggat
caalkgobagg
ggagkateag
catgogeatc
agtoaacasc
cogggageag
caatgtggary
coglbgoaas
avacagggte
ggttacoggt
ceoagaagate
ceaggoctte
gacoocagcty
agocucagot
gatoogiboy
byaaggooac
tgacagatoy
coagoagyas
cgaccacaas
ctgggaacag

ctgaaagory
coogoooche
coastlcacg
cgtctgacys
ggagctaagg
coggtocasg
coctgggace
tatgatatga
LCoaaanche
tgoereeady
gaggctageg
cEcagcrioe
ttogTggace
gacaacggtg
gagttggctg
ttgggetgoe
aaccctggga
coosaggtye
atygagcaaco
googagaagc
ttatgragga
geoghtghog
cagaagatca
cgectoelge
cagatobtoc
acagtcaagt
ctgatgaage
accasagtot
cktacckoty
gtertgpgot
ctgeckgige
anggoeoatbte
Fagyaaghgy
agctgggoag
caccoaacca
taggagacgs
gacgacgaag
gactygagea
tectecaaat
YICEIICRGI

taccctecke
gyagoocaca
bekgggaccs
tgtaecoacag
teatkcoocg
ggcakgcteg
cocacetcagn
gtggtacoegt
gagatggers
cciggggacy
ctocogaagg
ctgatconoaa

2133118CEL

tectotooce
cobtghooge
tectgeteog
agycoocged
cgcocogaaco
actkrocegtt
togcacegeay
agcotggoge
Lacggoacca
tegtgacaga
acctgaagga
tggtcaacga
gqagcrggoga
ggggacctorn
acagcaghtgg
teattiogga
agatcancaa
gEccoancee
gotltglaogy
aazaattcth
acaaygtget
toacgcacat
tceotgtggt
ageagabagona
cccaoghegt
ccatgctgot
acttigracg
goctygoacan
cottcagocy
ttockgocac
tetucggict
gyagettect
agaagyatgt
getgageogk
ctgcocccaac
AYgEggRgga
actggggoag
coaggyugeey
coocagagte
agccasgote

cooonguacs
cacgriteat
Lggaatocta
caacageagg
acaccectoky
gatgcacago
cageceonge
actcactgeo
ctgetbtacot
gracncagat
cicgracage
taccaget

actocegaca
geeectiene
ceocgacgta
ceeteboege
cgcggeggeg
cgagohcate
cegcaagaay
dgaagageay
caacatouty
ggutgigace
gotggagatc
chgcagochoc
gbggaagote
cogoaaggyg
cagagtggto
agtetteaat
aacgctgyts
agooogribe
aaccaacckc
coaggagcey
goccoagety
dkbtcaagghy
Jytcaagatg
geagtloate
acatggctte
ceotggocora
gotacaggeo
aateggeron
agocactagy
coacaaccte
cactgtagat
gtecaaakbg
coatgragcc
gaccagogho
sgaaaccant
caaggacaca
cotggagcay
agtyagscydt
cgactggage
ceaggagoca

41/46

tgcctagtge
cttttteede
ggtacocaca
aatagtagte
getbtgasacca
tghytecaga
ceageLeate
ctbtggagoty
takcatoeca
atgcagagte
ctococstoo

caclggyage
geccoaactc
ggoooogoos
cecgeccogy
gtogggacga
cogyagsoes
gocacagyca
accoagotyg
goettacatoy
cogtigygaa
tootggggge
atccacaaca
gogggectyy
atoooogage
agagagnagt
gygoocctae
coccattact
ctgocrgaact
Etcoctggaag
agcaagagse
ctgacagoct
gqgoaagtbog
Etoteatoca
caghacchiyg
ctggacacca
asgotgaacyg
arggz=bgaac
tacctoagy
gacoegtity
tactcaatga
cctgagasat
gagtotgtot
tocagoootg
teckgactea
attccocasa
geagaggaca
gaggccgagh
gehagteagg
asgciggdany
corcotgacg

(265)

PCTUSILI92

cagthtggba
tatgagages
tgtybgecaa
cocartotkt
togctgagoa
ggtagectyy
agtotgaatg
tgaceggebe
gggctotgat
accekgacac
ttocticoca

cengoraton
agatictgoe
tggoeccogg
ctogggogge
torggttoit
cagaggecag
gtcodgtgbe
coaaagetyc
abggactgga
tataccioaz
tacacosgat
atgtctgoat
adtacatgta
ttgagoagta
gotcageaga
cbtogggoage
gtgagrtgsl
gocyggrace
agattcagat
tagacgeatt
togagtiogy
tgagogetga
cigaccggge
aCgagcoaac
accctgacat
aggcaaanct
agggooocak
<lLagtaccay
caccgheooy
acgactgbgo
cogtgegaga
cggaggacen
geatyggagg
coteocaageot
HacCcacgos
geageactga
ctutgctgga
Loagcaacte
ckgagggetc
gtacacggat

2220
22840
3340
2400
2460
2620
asen
2640
2700
2760
2820
2858

50
120
180
z40
300
260
420
480
S48
£00
660
720
780
840
200
980
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1530
2040
2100
2160
2720
2230
2340
2400
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gCCageyRg
eabgbetgea
gggeoregag
goyECaIong
getgggagoe
cgacacacag
cbeacotghta

<210 33

<311> 3305
<212 DNA
<213 Fomo

<220>

tataactggy
cgboodagos
actgacagtc
gagatggagg
cggargeigg
atgtatrctat
cataatcaga

saviens

<223> misc_featuve

<2235 Incyte ID ¥os

<400> 33

atggetgona
cazcgacagg
ctgeggoogy
coteaaguee
cctacetate
gaazgtgtea
akoatgatcl
ectoeooaagh
ctattagagy
fagatteaga
caggaacgth
ggaggacaca
aascatcgyy
agtgaagatt
ckcatggbge
aatyctttoy
Cageananaa
aageagatte
gtagtacget
ttagtagage
cetgtgoate
agcasttcty
accgtoaaga
gtatttgago
azaggagaty
ggagagtece
tgtgtgtyck
ataaakooco
gattatgtiyg
acscagagac
gyagctEtty
Aandegcakoo
cgebgteac
Cacgagogac
gacegagetg
goegegoegn
goecagtgeooe
gRcgagoacy
artatctity
gaaaagaaty
racaktcoaga
tatcgagacsa
atccatgaga
gatgaccaty
JARCATCARC

geeglgugge
acoacgaget
acgettygogy
taactyghys
cagatotsat
atktgbtaaa
ttgaactgac
ctittcatyas
ceCaagoayn
gaagganaga
gganatige
gaacggetge
caaactocte
ctecLggeta
acaaagygaa
azacagccac
taggtcoatt
aaggaacaga
acoLtgoaat
aratbagtyg
agcticgeag
tggtgcataa
ttacggacta
anacocgagt
tttggegbet
chghgaccat
tygatygacas=
agocaanaat
agactgttac
agthtbbocey
gagatgteat
ccatcaaces
ggckgoacca
tggegggacc
cacgeoygca
cacceatoct
gttheocogo
gtagcgtett
acaatgaaga
gchgooatga
tggagtacty
coghocagact
Aaggaatgat
tganaatagg
aagacgatea

gtgroccaga
coorguogay
gaceggreaa
crasacgoge
actgaacogt
tgtacaaace
gocacaataa

7474456CEL

coecgggege
acaggoectg
accggteaaa
agaagtatat
teckgaaata
atctdgecta
ttaccacgty
agaaatgotg
aagazganyga
agagataaaa
tagbtigtoa
catberacet
aggaaggtee
ttgtgzaatt
atghattgge
togbygetit
coctbaccagt
aacagaatto
gaatcbeana
ggtctotott
glacacaget
ggrocrgagt
tagrattect
tegttitagt
tgogooibeyg
cecctagtgac
guasagakgy
acctotagty
Ecctagoaac
atackteath
caaggtycag
AQCCRyCCgg
tgagaacatt
dgggacgoey
GeCgaegauc
cagcagebog
caceggooog
ctocecagten
tgagaacagt
aagtgagooa
bgagasgage
chggagackt
tcaccggaak
tgatettogt
gacaggagae

gtceoagogac
gocagactct
ggctgagoty
cgagaguaagy
ggegytggos
atgigagcoe
acttctaktke

quecgggacy
gaggooakbet
gagetaeotg
gtaaazgtgy
gagttasasa

angggouace
tggggtogagg
geecggaaga
gtggecaagg
clboocoaget
ggocggocca
acaadasaaa

agoctoogaa
acggegcgga
amatcaakbt
atttgagygs
akoccaaagg

(266)

PCTUSILI92

cottogotae
acaactagga
agegcgadga
gooocatyaa
goygagagre
gocaggocal
zaaazaa

gagotacecy
chtocaagan
agbtbtghac
taaabtgoooa
totatoaaat

actgg
cagkcattte
gaaagaeggd
gagoaggcac
gaagaganaa
aaccaagatc
goaggebcte
aggcgagaac
otgtatttea
agbgatgaac
gbettgbtgh
caagasaang
aacteactgg
gagtaagacy
gotgoacace
cagcheohgh
goatacaaty
aagogeocrcy
gacaatgeto
cegekgtocs
taccagohg
agtooooage
gaacaaagte
cggctaccea
gagttbgeag
aacaagtbyg
cagttecoca
gtgeoctact
cectaggast
gacACagacy
gtogagtgga
ggctocagcy
tteoetgocty
azaagtcaga
tragtgacysa,
actttacgag
Ltbcgagaga
ttgaagooty
Etggcgacay
ttgattaaght

42146

teagegagca
atexagagga
azczacgtoa
anaggaaaga
atacctetaz
ctgacttegt
gteagtatto
atatguggad
aacttggaaa
atgagtgggt
agamgattyga
tasgatbgad
atkecattgh
tgagcoacks
caggaattga
tettggtgge
cagacattig
tgeethataa
tcagccaagg
actktrasga
agtbgtigaa
ctgaagatte
ghgobgactt
aattacasckt
acggckgetyg
ggatcasgag
acaacgochtg
cedggeooat
goctggacay
geacttoggg
wtgacgagga
ctroagatte
atcaggatga
ctgangokgh
Acaccattgs
tloctggakag
tomacatttt
accatotage
cagaccctto

totaggg
taacaagece
goas cagagy
aabertorac
aztgoctaag
gaaggaccoa
aggaaatgyt
tghatgtaat
tectgatoag
attagtotac
acbtcagtgg
taagtycaaa
cratcraaak
gotggacaktt
aggccceoate
ttatotgoag
tgcagaagyc
caaggaggatb
aacggggasy
acaggaatgt
tkttctaaag
acacagotEs
tyaaggacan
ctttagbgag
tettgotaaa
ctacgcagty
cgaag-gaca
gatogagogy
ggocaaggat
cytagagges
cgagoyctog
cgacgacgag
tgaaagtogat
agattgeaat
gcactaccta
occagggactg
atcagotbat
tttggatbat
citttotoct
aggleactta

3460
2520
2880
2640
2700
3760

2BLT

60
120
180
240
300
360
4220
480
540
60
GEQ
720
T84
240
370
360
1020
1080
1140
1200
1260
1320
1380
1440
1500
1660
1820
1630
1740
1800
LE6D
1820
1.980
040
3160
2160
2220
2380
2340
2400
246D
2520
25480
2640
27040

JP 2004-511204 A 2004.4.15
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actggyatoe
goatacaaco
caceceatoy
togootaayt
toctgactak
gagobgoege
ctgaccaacg
atcteoceety
cotacagocs
ggegriabic
dacgaagety
cggatcoott
atagaacghyg
tgbgcatitg
tacactatet
tatttgaacc
Aaachoagre
gaagrogasy
aagibtatty
Aaacagaasa
gktggactgt
tacaaggtoo
caaagagcty
trtagagggs
gacaagatat
atecbgattg
cietggacag
ktacaagagt
ggaagccaty
gagactygaac
aztggeagag
gettoagytt
coggagaags
cagacotooc
cLAccoaang
tttracacas
glotgtgatg
agctatagagy
attcaaacag
aaattaaattc
gGaagecany
glaagacgoo
agtccoaget
gttaackgya

210> 34

<211> 3269
<2l2»> DA
<213> Home

<220

tggoactgc
ag=aagtgga
teacggotbe
tkocagaaga
tgaaccacga
cocoacceca
tggatgagaa
cecategatta
agatgcagoa
agbhgbgtac
coctatkcat
ttgcangata
Eytbcaugos
atattotoag
atgaaateat
ataccatgtt
aagtatacat
atasatitig
nadagasyyg
cagotatigc
tgazgaaact
agcagoacaa
tacctgaaat
cacaagetct
chgotgetyt
taagtgtiog
caggatrac
actgoagacs
tcaaggitas
ttytggacan
angetbccga
tgttigasat
totragerag
ttgecaactl
amacaatatt
ctgtgaagea
azattietas
atgactacta
aczgaggabhb
chAaagaagay
graggaagac
atctctatza
aCECTATATY
cggegaazag

sapiens

<221» misc_featurse

=223 Ingyte ID Ho:

=400= 34

ecgggaconyg
ggyacacgoal
cogokoaccg
cgloggraac
ggctoggran
gaatocrage
coocaacate
ggaghacgea

gagaagatgh
gycacchibgy
ggtgoocges
taccgoctge
atccteactyg
agectgoaga
gtgaagctct
agtgctggag

Tototatgta
tetctteage
agaaaggalo
crttgacgat
lLoeagcaaaa
gatggaggag
ggectaccge
cacctatgac
gecatgtgtgt
Locactactg
ggaccacagc
tgtggcaaga
gogoeaagtea
tctaccace
Coaagagtit
attpaaagca
tattotgtak
taatctgtot
agatttgcaa
acagttogky
cggratcaag
tggaateato
cctogoagot
guggecagtt.
cctoascaty
ccagabgiek
agcageaake
Tcatgraate
gruoctbtegagy
tgtachgoag
Laatchtgea
ceakygagea
cackaggagg
acatcagaaa
acagtitcta
grotgoEgtea
catcanaghia
cagaatatta
atactggast
actgggtaca
tgctbgasac
aaactaaaas
grgagatyga
atcca

1834248081

cettogeggan
goagtggeeg
JooyFAaACLe
tgaggaccat
gtegggaggt
agchghbbccg
ttogaggtgat
aaykgtttga

agoecagagg
ctgggaatta
titgthotoa
ggagagcatyg
cggeocacay
tragagetge
accatgatgy
agcgacatac
gaaaccatca
cticoeogaa
gggatgctay
aataatatat
gatcgattte
agcagettto
ccagoasthto
atactcttac
gatgobgtaa
ttgtettcta
gatclbtatge
aagtatgger
ttacaggbot
thecagtthy
ggaggcagat
cocactycca
daggaakctyg
atgtccagog
atgtacgact
acctatgtag
aaggaaadgd
saactgagga
gtgranaate
acagtggtbe
egoctatgaas
agcagtgaaa
toatkagagt
cgceckgecaa
ganaaaaagy
tttiaacect
aatggaatglk
gtageteaca
caggagtttg
aattaghboy
ToateLgage

ggtgetygas
cteocteggac
cacegootoc
tgggaaggge
tgocateaay
agaagteoge
rgagactgag
ctacctegtg

43/46

tedaaggasg
totrotttga
accaackocag
cazaagcagaa
coacagaast
atgaagtgct
cocagatott
bgaagggoaa
tecgeatert
acagacaaat
tgatgotboe
Egaatttran
atcecaaaye
tgrocoactge
aggapagaan
acegrgggat
cagagaagal
atagtetglg
caacaataaa
taaaagacce
tgatcaattt
tgogotticat
atgacetget
ttogpgieay
btacaataag
ccakcaacch
gotcacagte
cacktgnate
agacadagaa
ctaasgboad
taaagagg:c
ceakigbgeg
crcaggtaca
ttgaaattot
gogekgotga
agecaaagata
tutctgbgot
Amagaactgl
tytadattea
coctthasteoo
agaccageet
geatggrana
cbargeagyt

coggycancy
aazggcccgt
sgtocogadgy
aactttgoca
atvatocgacs
atcatgaagn
aagacgoigh
tcgeakggoe

(267)

PCTUSILI92

caccaaabch
gargroctat
agatcccact
atcagteate
gercaagagt
GeaACCaasy
ctogeagego
ctbcteaate
Taaaagacat
atatgageac
ttttgaccky
acgatactgc
acttctggeg
tgaaattatc
ttacagtath
cocagasgat
gacgadgada
Lcgactctac
ktcattaata
agaggagott
gggottggtt
caaacyaagg
gattccocoag
catagctata
chbottgtpac
aacccagaan
cocaagaggaz
ggantaazgaa
gegkgbgetg
kLgatgacasg
atttictaat
tgtgotagee
aactegastt
garctgtagat
toazcagyeca
catcanatta
atbictgtac
cgtlaacete
tcataatita
cagcactttg
gagcascasa
acatgoohyt
taaggetgca

atcggaactc
cctagiacay
agaagedeca
aaglbeaagot
aaaccoagct
gootasacca
acetggtgat
goeatgaaggs

2760
z820
2880
2940
3000
3060
JL20
31840
3240
3300
EXTY
3420
3480
3540
3500
38680
3730
37e0
i%490
3900
3960
4020
4080
4140
4200
42860
A320
4380
4440
4500
4540
4620
46820
4740
4800
A860
4020
4980
5040
5100
Sl6¢
5220
5280
5305

&0

lae
180
240
300
380
420
480
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gaaggaagor
azatathgta cacagggaos
caagatbget
ctgegggage
ggaggtggac
cttcgacgog caceaccica
cecttickae
agcotaaacge
gagtgaggag ttaasgccat
tygaggtuaty ghoygratyy
gaajkacaac
agaccyugac
cggaaczagh
ctacoaddge
CaABCYCAYL
gaaggogage

cgageoaagh

gackbtgget
ocoocecataty
atctggagos

atgtecaacag
tgtactcteg

gaagtgaccg
gCocoaggge
tecageasag
cagogeagga
CogAcagoa
tgcagoaccy

Tocgacagat
tgaagontga
tragcaacga
cogecaecygya
Loggagtcal
aggagctgoa
actgkgagag
agcaaatcat
acacagages
gokacacacg
ceacetacct
tggocotguc
goaccagooa
atagogattt
CHyagyRALS
cggggagtag

tgtoocoeggct
gaacctotng
gticacgotg
actgtrtoay
cokguacacs
goagogagta
cabcctgegg
gmaagacasas
camggaggac
ggasgagalc
cokgotgge
acggatacgs
cagcaaagyq
ctgtagocoz
goagctgaag
gagtogaggy

gtgoactacr
ctggatgecg
ggategaago
cgcaagaagt
ctrgtrageg
ctecagadggoa
agattttigy
tggatcaaca
tteggugaca
anagaglbcot
aggaagacty
gogoooageg
cageggaght
tecectacac
gaggagcogs
cktgococoect

agtc

gagoaceoes
agaaogeocy
caceccargy gtgcocecty
gogpagooge
dgaccdolga
QAtacLgee
cbitcaccaag ctgacctocea
gggacctyad
gerecyabte
agciotacoe
gekggeetge
ggictgrocag ctgococogge
agcoctayec
cacgglbecca gggeecttac
aggggreagyg gaggggatic
Jogcaaagakb
ggyctcageg googgagetyg
coctancaay agggcaccty
gaggaaatect
geigelgage
trectkcoeo
gaeactbhgt
ggagotgeny chgbeacota
CoCCSLoad
gaceotagga
stocaggorg togttbttec
tugnuglogy aaggtaagga
cgaggeccoa
ttacactgga
tgacccatga

=210>
<Zlix
=21Z>
<I13x

<320>
=221>

<223» Ineyte ID No:

<400

35
3017
Dna
Home

AachacoLoe
gaggctaage

ctggcacgog
geagdgaedtd
catgaggotg

ghoacaagtt
cootggagty
saggeanad
ctgeacgggy

toocgoacac

tgkccoctot

tecatbtecto
chaaagacty
tcoogeecec
acasatoctt

tacagechgh
thttocttoe

gttcctatak
ctetaagooa
ARsadaa&an

sapieng

misc_feature

25

gggraagegy
Ectgaocoege
tgageoogye
tgccgttbgg
chgacagata

ctagegatgo
gtgckeggag
gatcacttec
ghotgtgact
tgaetbttgoga

choctageat
grecgicect
votececore
ghlocaccat
stgutgytgd
caccoctace
aactgacceg
gecatotacs
Cgangetgac
CRYUCHCTTS
ghgcagaegg
caggcritgeg
tegtoacacs
toticctokbo
teectitata
getgthctet
goaechoooh
aggagacttt
cuaacaacko
gagaatetgy
tcacgotcaa
g:aaataccc
cdgiititaa
Lgeccaatan
ctgoeotoas
tttcogagoc
togtegtgge
cgggececoce
cttottacte
asasasasa

7.584520CEL

tgguggtteg
cggattotgo
tocotgtgac
ctgggoyaca
caggtcatca

= cca
gatgacoege
gttgcepaat
cagtcacags
coygcagoaca
gugtgtocay
COCCUgRgyT
aggagtcgca
ttygoatcaa
cagctagegs
ctyergetye
gocogagoee
gggagrtctc
catctacaac
ccttghegee
atcagoteag
[oetsletalele el
gragcohoca
ggggacagag
agaak bagoe
gogactggga
acccocactt
cacacecton
grbattbacac
atbbaggaga
clguaaatga
tcggttoeck
agaaggcagg
attecatceac
cagtagtaaa

ckagrogasag
eogoogheoo
CAACCUYCTE
agaagaacta
agacktgagga

44/46

cageggogs
agasacacer
gggRasgaia
slhggoaccos
Ltccatgakg
aaktgggeece
CaCogoecca
gacgaaccty
atgdanacey
coetactagagy
Caegagooac
ctgtecocact
ttcocgeogoq
gacctagage
ttcacktota
tttocootgas
ageacagaag
gecaghoctg
caggggcagy
ctkgggoage
gtyggggtea
cokgecooag
CGEC:Q‘CEEG
pocgedacte
grogdconcet
gttazagzsg
catctgcaga
atggaactcg
teacacteco
tttatteaat

cggrtgeate
oggagoooto
tgeaugbtay
taaccagooa
gtitttgtgaa

(268)

PCTUSILI92

gtoaccagaa
aggecaacat
tggacacgti
angacggyoe
gricoocigee
agtaeccegyt
tgotgaacee
toggotatga
coaagagaat
tgaccocaygccsa
aggaggakay
acaccaccaa
ctcticoaa
coohgoacce
tygccaggecy
coagcococat
aggacagcoac
acgttigeac
acageteady
catragggua
gooaggteeg
cegecteree
ccacgazcch
agagaatogy
dodcecgget
cectygatygge
agoegtioet
tegaagtgga
tggogggcan
r.cl:gaqccac:
caggagygga
ttatattioy
saggatgagg
tecteoctayg
gagusaaact
ogcagagaca
FwgagLcnga
gotggegegy
ggtatatbga
ctactgtcag
coocaatgel
aggeghkggga
stggIaIcoy
gecteoatecn
agecaccatg
aaacaateal

tggcgengeg
ggogeocogo
agoetgyoaa
toggagotaa
atclbbcogay

540

600

650

720

730

E40

aqn

as0

1020
10680
1140
1290
126G
1320
1380
1440
1:00
1560
1529
1680
1740
1800
1860
1929
1980
2040
2100

2160,

2229
2280
2340
2400
2459
2320
2580
2640
2700
2760
2820
2830
2040
3000
InsE0
3120
ERE:1
3740
2269

B0

120
lao
240
200
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coanggacas
glanggtgeg
acatcotaca
Eguccacagg
acacaagoaa
tegbocacay
agaktgtcat
JLOggacces
Cggactocoty
atgaggaggt
tggctagtga
accbggtcac
tetoocatga
gtgoccagat
cocboatgas
cagecacaga
gagotacste
cogoagaccg
gtgtroaccoe
ccactgacag
geactghgea
agooggekat
<ctoctagtasa
dctgagtagy
qaggogetic
Acatoocadgt
Lytgtgagny
toagobtttor
ggatacteay
graggeccty
gotggbeete
ckgqtgelgty
agggcagsat
gaggboctea
taagacceta
acctkbgaacd
ctggcaggge
dggooaazaca
tcagooraca
attiggagot
aggaactooos
tgagtbgott
tcclgacagy
tegocctbge
ctetggtoty
cacocbgcan

<210= 36

<z11> 2168
<212> DNA
<3213> Homo

220>

gacgacagyc
gasagcLgce
gotggtggec
gagggagatg
cgtagtacyg
ganbetoasy
cagtgactic
coaglatcty
ageccatkgga
dynagaagab
ctatgagttt
aaggstgatg
ghggatkbiet
Lyaxaagaac
acgactoogy
cactgueace
agedicckgag
cagtgcracc
agccaccgat
gagegetact
cadeadecaa
gocooagocg
aggggaagay
cagodhggkg
tcactgtaca
gaggcataac
gtgggoagge
gtettlttget
ggggetooty
caggbcccac
cagegaggec
tggyctgeta
gibiaagtoc
ggagtagaga
ttatttotgt
fcatgagect
agagtacaag
gggaggqctg
agtcctetec
Ttgeceoettta
betrteotaca
cttotgggat
tgecctiibgn
teggcactco
bgaaggteny
agocaas

Fapisns

%221> misc_feature

<223» Incovte ID No:

<d00> 36

gctgteateg
cgggattaag
gagckgtcar
cgercratty
tagaglagag
geagegggat

ttoocgtgoge
cttgetgety
cectgactoy
gkcagetgos
gagaagigga
ggaccagtac

aagetgcaca
aagancgaga
gracctgtga
ttigaciggs
caagteotag
CrLygadaaca
catotggeta
quedragagyg
gtrcatcatgt
gatkatgaga
gaccchcoat
gaggtegags
ggrastgotyg
crtgocagag
geaccagage
qoegggge by
gygtgalgelg
ccagcoacag
ggsageatca
cragocactg
agoagigeea
gacaycacag
gcbgotagtt
ageggyggea
tagagtcact
taggygteac
vaghbggcagg
agetteaoea
ciotestice
ackcteoocag
ctghkcagegy
taggagoaga
agackbggea
gaatgartay
tathtockge
ctaagggasa
coeageaces
atacctoonl
accckaggog
caggggcaga
gotrcactret
gaggaagtag
cagacgetad
ghygtagtoe
tgggitaact

747353808

aotgeitgoy
ogtoacagey
acgoagebte
gcgotgbtge
gttbggaagt
togcatcetgg

cctgeaagaa
taggecatccol
cecgeaagaa
tectogacea
aggeegtyge
tgutbtacta
agclagaaas
tggtagaccy
acatcoctgck
aceatgatan
attgggatga
aagaccagsg
cticbgakaa
SELETe1 1. LS
agtaeagoan
caggtyggys
ckeghgetge
atggaagege
ctooaganac
atgggagagc
tgehggecac
cootagaggd
atgeresgga
gaggatgage
ggcatoatge
gagagageag
googgcedoa
gtitetgtbc
cobloectic
geoctanact
tckktaggeie
tacaggotgg
cakggetagy
gagggeagaa
cthtocgagt
ggaggaacaa
egtgreceay
geobcbboeka
gckttgengea
tetzongets
atcagaggoe
ggttasacte
cacagochog
tgocectbcte
gkgtgcctac

ggcacgebet
YASgHe LAy
cgtLctertg
taggoaacag
toaggggcac
googeatogg

45146

gLieragaag
caagatgotg
gkacctrate
gggcrachac
chattlgeac
caadcggoty
tggooteate
acagcggtat
ttcaggcaac
gaabtotette
tatitogeag
gatcactura
gaacatcaag
gaaggcoiyte
agchgoagod
vavaguigea
waagagtgat
cacceooagen
tgatgggagt
CACACCHEGeC
caaggcagat
cgccacagge
glotcaaaag
aggagggtay
cotogetoco
tategbctas
gedenbgoat
cthkgryggat
tlgoohoaco
tgggeggoct
cLgracatga
katagaggat
gatactgeto
gettocattt
ectgeagtay
thaggacgtyg
ecttactaay
gatgceorace
tggcaataac
agttcaacaa
cagytgectc
cocagttto
atagyeagor
ccbgoatgoo
tgaacctgac

coggugeatge
aAaEgEegas
gtgacgigyc
cgtgcgagot
aggggeacay
ggagggeygcs
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cyggacggce
aagcatcooa
LLectygage
toggagogag
teactoaaga
adgracLoga
aaggagooot
ggacgocctyg
ccacctitet
cgcaagatee
goagccaday
gaagaggca
gatggtghkct
coagtigacca
cagteggect
gotgogagtg
aatgtggeooe
aotgacgyca
groacoeoag
acagaagaga
gecaceochg
caggckoccac
gaggaggesa
gagagtggat
crakgoooce
tgtgtgtarg
ggabtoctiyg
getgototag
aticcootag
tgocctgaga
aggtglgtgo
goagaaaggt
actagoogty
ttgboetton
gctgcecegt
goaatgagac
LEoettacoct
tcetacaate
Lcabzatety
tyaaatgaag
agadgecacat
tgagggagye
azavtggkce
totggstety
aawtaaacat

ghbtktlaby
grggggencyg
clLacaggaac
cagatcagey
gocooacgact
cadygaatoy

350
420

430

540

£00

660

730

780

aaD

900

950

1020
1080
1140
1200
1260
1320
1380
1440
2809
1560
1520
1680
L740
1800
R
1920
1980
2040
2ia0
2160
2220
2280
2340
2400
2480
2520
2580
2640
2700
2760
2820
2080
2040
3000
3017

60

1290
igo
240
300
380
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Ecttcsagge
gycggtrgga
tggaggacaa
tgctgaecth
cactageoca
geratgecaa
caggocaget
gectotacac
coocgooagia
tgaatgggtc
gcabtotigog
acazgateto
shoocoagga
cagebtecaa
ctgagotgee
cccacatooa
tgatkogges
teaggaecac
aoeoatggee
Eogaggeaga
ticatggoct
agtgageotcr
tgottaceng
Liggasacic
aghicagkat
ckockteatt
ggggtcatoy
citcacatea
gctocagoeg
ctocctoagg
gaakbtaab

caagcacgty
agacggotbe
toagtatgtg
toackteats
ggcaECRgytT
cRacatogta
Caagatagog
acaccagyts
tgaccaggon
[eintelalagrivl Aote]
caccocaaac
ctttaaggag
attggatcte
ggctaetocto
gattectoag
tgacttcoac
cthcarectg
teagtecace
acagtggace
gatcatgtte
gtgcteygte
gotgacagre
agtgetgoet
aagtagaaug
ghtgugatata
totoctcaagg
ggagagtangc
ctgagoacto
gagatccage
atgagegtos

gagactygeg
cctaaccagg
Jtacaackbga
cigleggate
aagagctace
categogace
gastitggoo
FOAACCAYLL
gtegatctgh
ccgggoaaga
cchoaagtot
caggtoccoa
chgugtcaat
catcagtact
cgtotagggy
gtgyacegge
gaggagrgag
tgbtootobyg
cagaccacad
coagocaaga
agccttacch
azggestygea
cctggtoaag
sagaibtagt
gatictaaaa
gaaatggeka
accaggcakta
atttagaagt
aggagacect
goeagaagoa

agatagttoe
CCCLUcUgya
aggoetgtote
tggccgaget
tgeagakbgct
tgasacctge
togctogaglh
gyLacegagc
ggtctgtgog
acgatattga
ggecggaget
Egecoctbgye
toctbctcta
toktoarage
gacctgroec
ctettyagaa
asgtigyoec
cracctgeot
Cobgodoett
aotatgagsac
tekghgtgot
Tabgcagant
gagaaglygoa
Thggttttat
acctcaggky
agytggcalkt
grcacttitg
dgagggagaca
atgeacaboa
gotgtgrate

46/46

cotcangaag
gattaayger
ocraracgyt
gatgcgocat
eteangggh
caacetgota
cbibboonea
cedegagete
ctgoatoatg
acagctttge
cactgagehg
ggaggtgety
ccotocteoac
tecectgoct
caaggocoat
gtegotatiby
tagtoccgte
guctigacce
ageectigeg
atccagtega
actgaagtac
gadgatgeet
gagagtasgy
coicagagoe
gctctgoctt
gkotcabgge
ccetgaggaa
gmagtctagy
ggttygitta
Laaggeaaca
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gtggcoctaa
clgeaggaga
ggaggctteg
goocagagge
gtegecttob
ateagegoct
TAGIGCTAGCT
cigtatggtg
g¥ggagetgr
ratgrgotts
coggactaca
cotgacgtct
cagoegeakeg
goocatooat
coagggeoca
aacccagagd
ol [ofodol s Tod ofof'od
Locaaggoct
egugttgatc
gcagaggaga
acateaggac
goecttggige
cgtoctlatg
attaaacact
atgtotattc
tebeghtbot
ctoctgtytg
coocagggaty
coaacatcta
agogktocky

420
480
540
00
58D
TR
789
8daq
200
9640
1020
Logo
1140
1200
1260
1320
1380
2440
1500
1568
1820
1630
1740
1E00
1860
1920
1930
2040
2100
2160
2168
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lzpernatanal appfication Ho

INTERNATIGNAL SEARCH REPORT PCT/US 81712992

Box| Observations where certaln claims were found unsaarchabla (Continuation of item 1 o #irst sheet)

This mlermatanal Saarch Repart has not been estalished in respect of certain claima under Artisle 1 2{2)a) for the following reascns:

j &2:?;;’“5:& retate 19 subject maner ot roquived ko be seavchod by this Authoky. namely:

Although claimsi8,2l, and 24 are directed to a methed of treatment of the
human/animai body, the search has been carried out and based on the alleged
effects of the compound/composition.

2 %] ciams toa: 20,23

beause they clate la pans of the nrernational Appication That do nat camply with the presnribed requirements 12 such
an extend that no meaningiul Imernalional Ssarch can s carried our, specil:ally.

see FURTHER INFORMATION sheet PCT/ISA/2i@

N :I Claims Mos.:

because they ere dependem claims and are nol drafled in actordance with the second and third sentences o Rulc 6.4a).

Box ¥ Ohservations where unity of invention is lacking (Cantinuation of irem 2 of frset sheety

This Inlernational Seac:hing Authority faand muhiple ioventions inhis inrernational applicalion, as follows:

seg additienal sheet

1. As all required addibonal search feEs wers limely paid by Iha applicand, this Inernalional Seaich Feport cavers all
searchabla claims.

2. 1 A5 2ll searchable claims couls he searched without efior wstifying an additional o, i Aulhority did not inves payment
=T of any aqditenal leo.

a _:| As only soma of the required additianal search fees wera tmely paid by te appican, 1nis Intgrsatenal Scarch Acport
Susars only those ciaims for witich lees ware o2k, speciicall clims Mo

4. | * B recatirad addilions] search fees wore Lne'y pad By the appicant. Consequenty, this intevralicnal Search Rupo is
resiricled 1o the invantion firs) mentioned in the claims, it is caversed by clamas Hos.

1-44 {partially); 45, 63 (complete}

Remark on Protest F ‘ Tiwe avidi

nal eaarch lees we e aceompanied op Ihe apphan’s orotes,

No protest actormcan’ed the payvent ol addlisnal sumen foos.

Forin POT/SAZ10 fcontinuatian ol firss sheat {13 Liuly 1998)
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International Application No. PC TS 61 /12992

FURTHER INFORMATION CONTINUED FROM  FCTASA! 211

Continuwation of Box 1.2

Clatms Nos.: 20,23

Present claims 20 and 23 relate to a product defined by reference to a
desirable characteristic er property, namely it acting (ant}agonistically
towards the protein(s} of claim 1.

The application provides no support within the meaning of Article 6 PCT
and/or disclosure within the meaning of Article 5 PCT for any such
products. In the present case, the claims so lack support, and the
application sa lacks disclosure, that a meaningful search for said claims
is impessihle. Independent of the above reasoning, the claims aTsa lack
clarity (Article & PCT). An atfempt is made to define the product hy
reference to @ resuit to be achieved. Again, this fack of clarity in the
gresent case is such as to render a meaningful search impossible.
Cansequently, the present search report does not extend to said claims.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to invertions in respect of which ne 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 EPQ polizy when acting as an Intermational
Preiiminary Examining Autherity is nermally net to carry out a
preiiminary examination on matter which has not been searched. This is
the case jrrespective of whether or ot the claims are amended following
receipt of the search report or during any Chapter IT procedure.
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Intamalignal Applicanan No. PCT/US €1 /12992

FURTHER INFORMATION CONTINUED FAQM  PCTISA! 210

This Internatignal Searching Authority found muttiple (groups of}
inventions in this internatiomal application, as follows:

1. Clafms: Invention 1: claims 45,63,
and ctaims 1-44 partially

Human kinase polypeptide according to seq.ID.1, homologues
with at teast 98% homolegy thereto, immunogenic fragmenis
thereof, nuclieic acids encoding them, expression vector
comprising said nueleic acid, host comprising said vector,
methed for producing said polypeptide, antibody diracted
against said polypeptide, method for detecting the nucieic
acid, compositions of the polypeptide or the antibody,
method for identifying (ant%agonists and/or modulators of
activity or expression of the polypeptide/nucleic arid,
method for diagnosis using levels of said
peiypeptidesnucteic acid.

2. Claims: Invertion 2: <laims 36,54,
and ciaims 1-44 partially

Huran kinase polypeptide according to seq.ID.2, homologues
with at Teast 20% homology thereto, immunogenic fragments
thereof, nucleic acids encoding them, expression vector
comprising said nucleic acid, host comprising said vector,
method for producing said polypeptide, antibody directed
against said polypeptide, method for detecting the nucleic
acid, compositions of the polypeptide ar the antibody,
methed for identifying (antlagonists and/or modulators of
activity or expression of the polypeptidesnucleic acid,
method for diagnosis using levels of said
polypeptide/nucleic acid.

3, Claims: Inventions 3-1&: claims 46-62 and 64-80 as
applicable, and clatms 1-44 partialiy

Subject matter as defined for inventicn 2, but limited to
the respective polypeptide sequences 3-18, and nucieic acids
encoding them, whereby invnetion 3 corresponds to seq.ID.3,
.., and invention 18 corresponds to seq.1D.18.

For the sake of conciseness, the first subject matter is
explicitly defined, the other subject matters are defined by
analogy thereto.
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