JP 2005-502345 A 2005.1.27

(19) BFREREHFT (JP) N NE. - N ()] ()L ELARES
$537%2005-502345
(P2005-5023454)
) AEE FRI7E1H27H (2005.1.27)
(51) Int.CL." Fl F—va—F (B%)
C12Q 1/68 Cl12Q 1/68 A 2G045
GO1N 33/15 GO1N 33/15 Z 4B0O24
GO1N 33/50 GO1N 33/50 Z 4B0O63
GO1N 33/53 GO1N 33/53 D
GO1N 37/00 GO1N 33/53 M
FEMK KWK THBLER AWK (£ 100 B) BEECHS
21 HEES $FBA2003-525293 (P2003-525293) | (71) HEEA 502083912
(86) (22) WERE FRYl4E0H 2H (2002.9.2) FaA— |k DIiF LA A—TuFL
(85) BIRCIRILE  FRYI6EE3IA3E (2004.3.3) e
(36) HEEH EEE S PCT/1B2002/003613 TAAZYFE V14«2 101
B7) HELHES  W2003/021261 AW T—Y 8
(87 EEAHA ERg15F3H 130 (2008.3.13) (74) RE A 100095832
(31) BEETHEEE  09/947, 091 #E+ WE BE
(32) @5 TR 1349560 (2001.9.6) D REAE NTF—vy, NIV
(33) BEIETEE  KE (US) FAATYKE LA%¥vES TALA

—109 Frvyvasxtkr 3

F Z—1 (%) 26045 AAAD BB20 CAI2 CBOl DAIZ
DAI3 DAI4 DA36 DA37 FBOZ
FBO3
4B024 AAIL CADL CAD4 CAO9 CALZ
HAO8 HAL2
BREEIIMQ
64 [(REAOEMR] FENEEZBELLBEOEYRSH2THT 25
(57)0 000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 0000000O00000O00O00DONONOoOoOnOoooooan
0000000000000 0O00O0000O00000000000000000000
0000000000000 000000000000000000000000C



O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao
OO0Oo0oooao
O0Ooo0oo0ooao

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
O
O
O

O
O
O
O

OoooOoooD4ooooooooooooooooooogogodg
OoooOoooOoooooooooooooooooOooonod

Oo0ooDoooo0oooooo o0 oo oDooooDooDoooogoooao
O

OOo0ooDoooo0oooooo 0o oDoDoooooooDoDooogoooao
OO0o0ooDoooo0oooDooo 0o oDoDoDooUogUoooDoDooogogoooao

O OoOgooo
O O0oo0ooOoo
O Ooo0ooo

O
O
O
O
O

O
O
O
O

e R e [ [ A [
O

OooooooogoQgdg

O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao

(2) JP 2005-502345 A 2005.

O
O

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

000 2A0 2B0 4A0 4BO O O SA0SE0 0000 0OD0OO0OOO

gobz2Aa0002000000000000000000000

4Al0 0480 000000000000 ODODOOOOOOO

S5A0SE0 0 00bOOoobOdoboobooboooooboonbao



e R e [ [ A [

Oooooooo o0 ooooogogoo
Oooooooooooooogogoao
OO0 oooDooogoggoooaog

Oooo0ooogogogoo

Oooooooo0ooooooooooooogdg
Ooooooooooooooogoooooogdg

Oooooooggogog
OO0 oooooggogdg
OoooooooogooOgod

Oo0oo0oood

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

Ooo0oooooodg
Oooooooodg
Ooooooodg
OO0 oooood
Oooooood
Oooooooodg

O 0Oooo

Oooooooogogoao
Oooooogoggogaog
Oooo0oooOooOgoao
OooooooQgogoao

O

O

O O oo

N
>
Oooo0ogoood

O O
O
O

[ i R |
[ i R |

O
O O Oooo

O
O

w
OoOoo0oooao
O
O

4A0
oad
g o

OonNOOod

20010
oooao

O

ood
ood
ood
oodd

O oOooo

O O O
O OO

O o0Oood
O oOood

O O
O O

480
oo

O
O

O
O

O
O

O
O

O O0ooo

O
O

O
O

O
O

O O0ooo

[ R |
[ I R |

O Oooo
O Oooo

[ |
O O

5A0
oad

O O
O O

O
O

O
OJ
O
O

O
O
O
O

O
O

O Ooogo

O
O
O
O

O
O
O
O

O oOood

5Ed

O O

O

O
O
O
O
O
O
O
O

O

O O0ooo

O Oooo

)

O
O
O
O

O
O
O
O

JP 2005-502345 A 2005.

O
O

09/947,9910
ooooao

oooooao
googogbao
ugoooagoad

O
O
O
O
O
O
O
O
O
O
O

ooooooooooan

.27

10

20

30

40

50



O

e [ e [ e s e e e e [ [ o [

O Oooo

OO0 oooooogooQgodg
Oo0oooooogogodg
O Ooo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oo0ooao
OOoo0ooood

O

O

O
O

O

O

0

O

informative
oogad
ood
0odad
ooadod
ood

Oo0ooooooooooDoooooDooDoooogoooao
Oo0ooooooooooDoooooooooDoooogogoooao
OOo0oooooooooDoooggooooDoooogoggoooao

O O0Oo0ooooao
OOoo0oo0oo0ooao
O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooo
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
Oo0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O Oo0oooao

O Oooo

O Oooo

O

O
O
O
O

OooDooooooooooogogooogoodg
OoooOoooooooooooo0oooOoad

O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooo
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
Oo0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O Oo0oooao

O Oood

g
O
g
u
O

O 0ooo

a
O
g
u
O

OoooooooQgoooao

)
O = O0o0ooggodg

@D
Ooooooggdg

ODQe oogogoood

[ |
O O
O d

ooaog
ogagad

OooooooQogoooao
Ooooooogogogogoooao
OoooooogQgoooao

Ooo0Ooo0ogogoo

N

b
Oo0ooocoooooood
OooOoooogoNOoOOooogao

OOooo0ogao

OoooooooogooogaDo

|

OoooooooogooooOoao

Oooooooogooooao

w
Oo0oooooooooog

OoOoo0oooao

OoooooogooQogoooao

O Ooo0oooo

N
DDDDDDEDDDDDD
OO0 oDoOg&>00o0o0o0gao
Oo0ooocoooooood
Oo0ooocooooooodg
Oo0ooooogooooog

(621

pd

OoOoo0oooo

OoooooogogQgoooao

Ooooooooooogao
Ooooooooooogo

2A0
oo

OooooooogooooOoao
OoooooooQooooao

2B0O
oad

4)

O Ooo0oooo

OoooooogooQgoooao
Oooooooggogoooao

4A0
oad

OO0 oDooo4ogooooodg
OooooOgoodoogao
Oo0ooocoooooood
OoDooocoogooooodg
Oo0oooogooooog
Ooooooogogooooodg
OO0 oDoo0oooQogooooodg
OOo0ooooooOoooood
Oo0ooocooooooodg
Oo0ooooogooooodg
OoDoooogooooog
Oo0ooooogooooodg
OO0 oDoo0ooogooooodg
OOo0ooooooOoooood
Oo0ooocooooooodg
Oo0oooogogooooodg
OoDoooogooooog
Oo0oooogooooodg
= 000000 0ooooodg

OO0 ooooooggogaog
OooooooooogooOoao
Oooooooooogoogoao
OoooooooogoQgoao
Oooooooooogoao
Oooooooogoogogoao
OO0 oooooogogogaog
OooooooooOooOoao
OOo0oooooooOoQgOo™
Ooooooooogoam™S

480
oad

5A0
oad

JP 2005-502345 A 2005.

SEQ
oad

Oooooooogoogogoaog
Oo0ooooooggogaog
OO0 oooooogogogao
OooooooooOgooOoao
OooooooooOgogoao
OoooooooogoQgogoaog
Oooooooogoogogoaog
OOo0oooooogogogoaog
OO0 oooooogogogaog

.27

oboooboobobooboooooboobooboooboobooobooobooboao

10

20

30

40

50



(5) JP 2005-502345 A 2005.1.27

0000000000000 000000Da.k.a.,SINGULAIR™™: Merck, Whitehouse St
ation, NJOODDODODOOOOOOa.k.a.,ACCOLATE™, AstraZeneca, Wilmington, DEDO

Iy e ey e R ) [ R I A
e e s [ e e e [ [ e R [y
e e e e e e e [ e [ [y

O

O

e e e e ) e e s e ) e Y
e e e e e e s e e e e s e [ Y [ Y

0

Iy ey R ) ) B R R Iy

OooooooooQgogogoo
Ooo0oooooogoQgogooQg
OO0 oooooogoggogooQg
OO0 ooooooggogog
OO0 ooooooggogodg
OooooooooOgoogoao
Ooo0ooooooQgogooQg
Oo0oooooogogogogooQg
Oo0ooooooggogooQg
OO0 ooooooggogog
OO0 oooDoooggogoodg
Oooooooooodg
OooooooogooQgdg

e e e [ e R
e e e s [ s R
e e s s R
o e e B s e R
oooooo®
ooooogx
ooooogg®
ooooogaQg:
Ooooogao
Oo0ooo

Ooo0oo0oood
Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
Oooo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
OO0 o0oooogod
OooOoo0oood
Oo0o0oood
OoOoooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0Ooood
OooOoo0oood
Ooo0oo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0ooood
OooOoo0oood
Ooo0oood

O
O
O
O
OJ
O
O
O
O
O
OJ

O
O

O
O

Oooooooogoogoo
OoooooogooQgogo-g
Ooooooogoggogoog
Oooooooggogog
OO0 oooooggogodg
OoOo0ooOoo®©gao

|

OoOoOoooog™~d™MOod
OoooooogoQg-g
OoooooogQgdg
Oooooooggdg
O0o0Dooooogogdg
OooooooogQgdg
OoooooogQg™g
OooooooogQgodg
OoooooogQgdg
Oooooooggg
OO0 ooooogogdg
OooooooogQgdg
OoooooogQg™g
OooooooogoQgdg
OooooogQgdg
Ooooooogogdg
OoOoooooogodoad
OooooooogoQgodg
OoooooogQgdg
OoooooogoQgdg
Oooooogogdg
Oooooooggdg
OoOoooooogogod
OoooooogoQodg
OooooooogoQg™g
OooooooogQgdg
OoooooogoQgdg
OoDooooogogdg

ZYFLO™" ;Abbott Laboratories, Chicago, ILDO

O

OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
O Ooooo
O Ooooo

O

O

O
O
O

ROADDO

O

OoooooogogQgoo

O

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

OoooooogQgogoaodg

OOoo0oooo
O 0OoOooog
O 0Ooo0ooao
O oOoooo
O Ooooo

Oooooooggogaog
OO0 ooooogQgogaog
OooooooogoOoogoo
OoooooogogQgogoaoQg
OoooooogoQgoogoaog
OoooooogQgogoaodg

O

O

O

O

O

O

u
O
g
u

O

t
0
g
U

Oo0oooooggogaog
OooooooOooOoao
OooooooogoOooOgoaog
OoooooogogQgoogoaoQg
OoooooogoQgogoaog
OoooooogQgogaodg
Oo0oooooggogaog
OoooooooOooOoao
OooooooOooOoaog
OoooooogogQgogoaog
OoooooogQgogoog
OoooooogQgogoaodg
OO0 oooooggogaog

O O0Oo0ooo

O

g
O
g
u

O

a
O
a
u

O

a
O
g
u

O Ooooo

O

u
0
g
U

O

g
O
g
u

O

O Ooo0ooo
O Ooooo

O

OOoo0oooao
O Ooooo

OOoo0oooaoo
O Ooo0oooao
O Oo0ooogoao

O

O OoO0ooogoao

10

20

30

40

50



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

Ooooooogogg
OO0 ooooogogdg
OoooooooQgodg

OO0o0oOoooo4o0ooooooo oo ooDoUoo oo oooDoDooUoUoooDoDooogogooooao
e e e e s e e e s e Y Y
Ooo0ooooooo0ooooooo0DooDooooooDoDoooooooooooooooao

OoOoo0oo0oooao
OOoo0ooooaog
Oooooog™
OO ogoooog ™

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

OoooooooQgooao
OoooooogogQgooao
OoooooogoQgooao
Oooooooggooao
OO0 oDooogQgogoao
Ooooooooogooao
OoooooooQgooao
OoooooogooQogooao
OoooooogogQgooao
Oooooogogogooao
OO0 oDoooggogoao

OooOoo0ooood
OooOoo0oood
Oo0ooood

Ooooooooooooogodg
Ooooooooooooogodg
Ooooooooooooogodg
OO0 ooDooogogooooogod
OO0 o0ooDooogogogooooogod
Oooooooooooood
Ooooooooooooogodg
Ooooooooooooogodg
Ooooooooooooogodg
OO0 ooDooogogooooogod
OO0 o0ooDoogogogooooogod
Oooooooooooood
Ooooooooooooogodg
Ooooooooooooogodg
Ooooooooooooogodg
OO0 ooDoooggogooooogod
OOooooooooooood
Ooooooooooooodg
Ooooooooooooodg
Ooooooooooooogodg
Ooooooooooooogodg
OOoDooDooog4gogooooogod

Ooo0oo0oood
Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
Oooo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Ooood
OooOoo0oood
Oo0o0oood
OoOoooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0Ooood
OooOoo0oood
Ooo0oo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0ooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod

OO0Oo0ooooaog
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OOooOooooog
OO0Oo0ooooaog
OoOoo0oo0oooao
OOoo0ooooaoo
OOoo0ooooaog
OO oooaog
OoOodMDOOOoO-g
O0Ooo0oo0oo0ooao
OoOooo0oo0ooao
OOoooooaoQo
OOoooooaog
OO0OooOooooaog
OOooOooooaog
OO0Ooo0ooo0ooao
OoOoooooao
OOoooooog
OOooOooooaog
OOooOooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao
OoOooo0oooao
OOoooooog
OOoooooaog
OOooOooooaog
O0OooOooooaog

O
O
O
OJ

O

(6)

ooano
ood
ooano

ooano
uoano
19480

O

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

O

OoooooogogQgogoao
OoDooooggogogoao
Ooooooooogooao
OoooooooQgooao
OooooooQgooao
OoooooogoQgogooao
OoooooogogQgogoao
OO0 ooooggogoao
OoooooooogoooOoao

JP 2005-502345 A 2005.

Ooo0oooooooogooOoooao
Oooooooogogoooao
oo ooooooQgoooo
OO0 ooooooQgoooo
OO0 oooooogoggoooo
OO0 oo oDooogoggogoooao
Oo0oooooooogoooao
Oo0oooooogoooao
oo oooooogoQgoooo
OO0 oooooogoQgoooo
OO0 oooooogoggQgoooo
OO0 oo oDooogoggQgogogooao

OoOooooooogOodg
OoooooooogoQgog
OoooooogoQgoog
OooooooogoQgg
OO0 oooooogogg
OoOooooooogogOodg
OoooooooogOodg
OoooooooogQgg
OooooooogoQgog
Oooooooogogg
OO0 oooooogogg

.27

O Oo0ooogoao

10

20

30

40

50



OoDoDooooooooogdg
OO0 Oo0DoDooogogooooogd
Ooooocoooooooogod
Ooooocoooooooogdg
Oooooooooooogdg
Oooooooooooogdg
Ooooocogogooooogdg
OO0 O0OoDoogogooooogd
Ooooocoooooooogodg
Ooooocoooooooogdg
Oooooooooooogdg
OorroOooo0ooooogdg

Oo0ooooooooooooooooooao
Ooo0oooooooo0oeroDoooOoo0ooooo

ey e e ) e e e e I
Ooooooooooeoooonooooooogo

e e e e s ) s e e [ e I o

O
>

o’

©
O o ooooooogoao

= [ [ [ e e s Y [

OoOo0oooooo0oUoooDoooU0 oo oDoDooooDoooDoDoooooooooodg
I R I Y Y I O
OoooooOooo o0 oo oooo0 oo oDooo o0 ooDoDooooooooofdg

O 0o oooooooQd

O
O

JP 2005-502345 A 2005.1.

~
~
o/
N
~

OO0 oooooogogdg
OO0 ooooogogogao
Ooooooooogoogooao
OoooooooQgooao
Oooooooogogogoao
Oooooooogogogoao
Ooooooogogoao
OO0 oDoDooogogogao
Ooooooooogogooao
Ooooooooogogogoo
Oooooooogogooao
Oooooooogogogoao
Ooooooogogoao
Ooooooooogoogooao
Ooooooooogoogooao
OoooooooQgooao
Oooooooogogoao
Oooooooogogoao
OoDooooogogoogao
Ooooooooogoogooao
Ooooooooogoogooo
OoooooooQgogooao
Oooooooogogooo
Ooooooogogoao
OoooDooogogoao

O
o0obooobooboogobooboobooobobooboonb

gboobooooobooboocoooboobooood

ooooooboOoocoooooooooboobooogogao

oogao
ooogoao
ooogao
od
oooao
4A0 4B0O
ooaod
ooooooao
goooooao
ooooooao
oooooobooOoOOoOocOoo0ogaoanoaaood
od

O

O
oNDOODOOo
OoOoo0oo0oooao

O

O

O

O
rUI_"lI:JEIDDD
O 0Oo0oooao

O

Oooooooooooooooogooooao
Oo0oooooo oo oooogogogoooo

OO0 oo ooooQogooooo
OO0 ooooooQgogooo
OO0 oo oooogogooao
OO0 Do oDooogQgogoooao

OO0 oooooogogodg
OO0 oooooogogdg
Oooooooooodg
Oo0oooooogooQodg
OO0 ooooooogodg
Oo0oooooogogodg
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooooodg
Ooooooooogodg
OO0 oooooogoogodg

O

O

O

0

O oo oooogdg

OO0 ooooogdg

Ooooooood

oo ooooooQgodg

OO0 oooooogodg

Oooooooogdg

OO0 ooooogdg

OO0 ooooogdg

Oooooooodg

oo ooooooQgodg

oo oooooogdg

OO0 oooooogdg

OO0 ooooogdg

O 0D ooooogdg

Ooooooooodg

OO0 ooooooQgodg

Ooooooog

OoOoooooog

OO0 oo oDooogogoooao
Oooooooooooooooogogogoooao
Oo0oooooo o0 ooooogogogoooo
DDDDDDDDDDEDDDDDDDDD
Oo0o0o oo ooo oo oDooogogoooo
OO0 ooODooo o0 ooDoooggogoooo
OO0 Do oODooo Qoo ooogoggoooo

-uboobooobooboooboobobad

O Ooogooao
O Ooogogooao
O 0Oo0oo0ooao

OooooooQgodg

ooao
mRNAO
Ooooooooao O
O 00000 Hu95GeneFL(Affymetrix,Santa
DNAD O OO O DO O Affymetrix, Stanta Clara, CAD OO O ODOO
OO00O00O0O00O0O00oDoAffymetrix,Stanta Clara, CAD OO OO

OooooooQgdg
OoDoooooogg
O OO0 ooOoogooogoogao

OO0 ooooogogg
OoooooooOodg
Ooooooooogogog
OooooooogoQgog
OooooooogoQgg
OOooooooogogg
OO0 ooooogogg
OoOooooooogogodg
OoooooooogoQgog
oo ooooooQgg
OO0 ooooogoogg
OO0 oooooggg
OO0 ooooogdg
OoooooooOodg
oo ooooooQgdg

OooooogooQgdg

OooooooQgdg

Ooooooogoogdg

Oooooogogdg

OOoooooggdg
Ooooooooodg
Ooooooooodg
O OO0 ooOooOgooo-gao

o
OO0 oooooogogooao

OO0 oooooogogogooao



a

e e L R e e [ [ A [

Oo0ooooooooooooao
Oo0ooooooogooooooao
OO0 oooDooogogoooooao
OO0 oDooDooogoggogoooooao
Oo0oooooooooooooao

O 0Oooo

Oo0ooooooo oo oooo0o oD oDoDooo oo oDoDooooooooao
e [ e I e I o A
e e ) e I Y I A
e e e e s e e s e e e Y A

O Ooo0ooo
Oooogoo s

Oooo0oooQgdg

O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao

Oooo0oooQgdg

O
O

OooooocoooooooooooDoooooooDoooooooooao

OooooooooQodg

OoooooQgdg

OoooooQgdg

O
O

OoooooooogogoQgodg

O Oooo

0
=
>

O Oooo

O OoOooo
O O oOgoaog
O Ooo0ooo
O Ooo0ooo
O Ooooo

OooooogoQgdg

OooooogoQgdg

O
O

Oo0oooooogogog

O Oooo

oo
GC-SO

O Oooo
O 0O oo
O 0ooo

Oooooogogdg

O

Oooooogoood

O

O 0Ooo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooao
O OoOgoooao
O O0Oo0oooao

Oooo0oooOodg

O

goao
goooobooooaoadao

OO0 oooooogogdg

O Oooo

OoooOooogogood

O 0Oood

OooooooooOodg

O 0Oooo

OOoo0oo0oooao
OoOoooooao
OO0Ooo0ooooao
O Oo0ooooao
O O0Oo0Oooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OoOoo0ooooao
OO0Ooo0ooooao
O Ooo0ooooao
OO0Ooo0oo0oo0ooao
OOoo0oo0oo0ooao
OoOoooooaoo
O Oooo

O Oooo

O Oooo

OooooooQgdg

O
O

Oooooooooog

O 0Oooo

OoooooQgdg

O
O

Ooo0oooooogoQgog

O Oooo

O 0o oo
I [

OooooogoQgdg

O
O

Oo0oooooogoQgg

O Oooo

Oooooogogdg

[ R |

oooooooooooogoag-

OO0 oooooogogdg

O Oooo

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

Oooooogoood

OO0 o0DoDooogoo®©ood
OOo0ooooooooooood
Ooooooooooooodg
Ooooooooooooodg
Ooooooooooooodg

O O0ood

O 0Ooo0oooOoao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O Ooo0gooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O Ooo0oooao

OooooooOodg

O O0ooo

OoooooQgdg

O Oooo

(8)

OoooooQgdg

O Oooo

OooooogogoQgdg

O Oooo

Oooooogogdg

OO0 ooDooogogooooogodg
OOo0ooooooooooood
OOo0ooooooooooood
Ooooooooooooodg
Ooooooooooooogdg

O Oooo

I Iy
O 0o oOoo
O Ooogoo

OooOoo0ooooOodg

O 0ooo

Oooo0oooOodg

O O0ooo

OooooooQgdg

O 0Oooo

JP 2005-502345 A 2005.

goao
oo
oo
ogoaod

oono
GC-RO

OooooogooQgdg
Oooooogogogdg
Oooooogogdg

O o0 oo oooogogooo
OO0 oo oDooogdQg=—00o0o0

O Oooo
O Oooo
O Ooogoo

O
O
O
O

OO0Ooo0oo0oo0oao
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaoo
OOoo0ooooao
OOo0ooooao
O0Ooo0oo0oo0ooao
O0Ooo0oo0oo0ooao
OOoo0ooooao
OOoooooao
O Ooo0ooooao
O 0Oo0ooooao

I [ |

—
I
[y

Oooooooood

O 0ooo

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

OooooooQgodg

OO0 oooooogog©ooo
OO0 oo ooooQgoogooo

Oooooooog

O 0Oooo

OoOoo0ooooaoo
OOoooooao
OOoo0ooooao
O0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooaoo
OOoooooao
OOoo0ooooaog
O 0Oo0ooooao

O Oooo

O 0Oooo
O O O0OoOooQg

—
—
o~

O
O
O
O
O
O
O
O
OJ

O oo oooog

OO ogogog
O 0O o0oogoo
O 0o o0oogoo
I [ |
[ |
O Ooogogoog
Y Y

OO0 0o oDooogoooao
Oo0ooooooogoooao
OO0 oooooogogogooo
OO0 oo oooogogooo
OO0 oo oooogogooo
OO0 oo oooogogogooao
OO0 oD oo ooooodoaog

=

10

20

30

40

50



I [ Y e S O [ [

N

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

OooooooooQgooao
oo ooooooQgooo
OO0 oooooogooao
OO0 oooooogogogooao
OO0 oooDooogogogogoao
Ooooooooogooao
oo ooooooQgooao
OO0 ooooooQgooo

Oooooooo0oooooogogoooao
Oo0oooooogooao

OOo0ooDoooooooooogogogoooao
OO0 O0DoDooooUoooDoooggoooao
Ooooooooooooooogogoooao

O

O O0Oo0oooao
O 0Ooo0oo0ooao
O Ooo0ooOoo
O Ooooo

B

Ooooooo0oooooo "D ooooooooDoooooooooao

Ooooooo Oo0o0o0oog

oo o oooo=40go00goag
O O0Oo0ooooao
OO0Ooo0oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao

O

O

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

Oooooogogogooao
OO0 oDoooggogoao
Ooooooooogooao
Ooooooogoogooao
OoooooogogQgooao
OoooooogogQgooao
Oo0ooooggogooao
OoooooooogoOooOoao
OoooooooQgooao
OoooooooQgooao
OoooooogoQgooao
OoooooogogQgooao
Oo0ooooggogooao
OooooooooOogooao
Ooooooooogooao
OoooooogooQgooao
Ooooooogogogooao
OoooooogQgooao
Oo0Dooooggogooao
Ooooooooogooao
OooooooooQogooao
OooooooogoQgooao
OoooooogoQgooao
Oo0ooooogoggooao
OO0 oDoooggogooao

€))

TINFO OOOIL-BOO000OO0OOCODOOOODOOODOGDO
goopeMOIODOODODOODOODOODOODOODOASMO
uoboobooboooboooboooboobooboooboooboaoban
TNFO OO OIL-130000000O000CDO0O00O0OO0OODOGOnNg/nLO

g/mLO

O

Oo0oooooooOodg

guo
od
oo
oad
oo

O
O
O
O
ooao
O

JP 2005-502345 A 2005.1.27

oad
od

ood
oono
goad

ooliL-1pooooooO0OO0oU0oOoooooboboooood
goboooobooboobooboobooooobado
oooooooobboOooooooooobboooodo

oDODOCOCIL-1p0000O0O0ODOOOO0OOOODODODDDODDODOOODOOODODODDDOOGO

1BD0 O
ooogao
gooao
good
oogao
oooag

oooooooboooobooooooooooboooboouoooooooboDbODOObOePBM
Ooooooooobooooano
oooooooooooano
TNFa OO OIL-1p D OO

Oooooooobooooano

gboooboobodahb

O

Oo0o0ooogod
Oo0o0o0ooogod

O

gooooooao

ooooDoooao
Oooooooao
oooDooooao
OTNFa OO O On
pro-asthmal O O
oooDooooao
oooDooooao

gooooboogoboooboobogoboboobooboobobobbobooboboboo

INFOODOOOOOoDOOoOobOooboooboobobooboobooooobooboaodno
ooooooooooooooooooobooboooooOoooooboboooooOodo

googao

ugbouobooboboobobouobooboboobooboobRrRADODODOOO
oogoJcAOoboogooooobooooevHDDOOODODOOOOOOOOOODODOO
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb

10

20

30

40

50



I e ) [y

Ooooooooo0 oo oooo o0 oo oDoooo0oooDoD oo oo oDoooo0ooDooooOgodg
I e e e e e e R [ |
O 0O O

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

O

Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod

g
O
g

(10) JP 2005-502345 A 2005.1.27

gooooobOoocoooooooooboobooogogao
gboobooooboobooooobooboooboodd
oooooooboOoocooooooooboobooogogoano
gboboobooboogoboobobooobooboboodd
-ubooboooboooboobooobooobooboobad
ooooooboOoocoooooooooboobooogogao
gboobooooboobooogobooboboog
gbooboooboooado

Ooooooogd
Ooooooogd

gbooobooboboobdob0NaODOOODOODODOOOOOOODO
ooooooobooooooouooooobooooooooobobDboooo
gHlvOOooOooooboooboooboogobooooboogoboobodnb

AlDSO 00 O0ODDODOO0OO0OO0OOoOoooobooOoODooOOooooooobooboDbOoooo

O

O
O

ooooooooao

ubooobooboboobdooboboobooboobooboobooad
ooooao

INFo ODODODODOOOOOOOODODODDODDODOOOOOOOOODODODOOCOO

g
a
O

O0Ooo0oo0ooao O

O O

O
O

gooobooboboobobobobooboobobooboboo
gboooboobobooboobooobooboobooobdTTNFae OO0
oooooao

gbouogboobuobd0d0NaeODOOOOODOOODOOOOOOOO
ooooooboobooooooooooboboooogodd

INFo ODODOOOOOOOOODOODODDODOOOOOOOOODODDODOOOGO
ooooooobDooooOogao

OOoo0oooo
OOoo0oooo
O0Oo0oooao
O 0OoO0Oo0ooaog
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0Oo0ooog
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
OOoo0oooao
O Oogoao
Y I Y
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

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

ooooooooobooboooooooao
ooooooobooooooouooooobooooooooobobDboooo

ooooooooobooooogoooooobooooooOoooiIL-10cO0OTN

Fo OOOODOODODODODODDOOOUODOOODOODDODDOOODUOUOOUOOODoODDOoODOODOOC(
Broide, D.0O 0O 1992,J. Allergy Clin. Immunol. 89:958-967;Arend, W.,2001,Arthritis
Rheum 45:101-106)0

ugboodagbad

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ooooooooooobooooooooobooooooooooobDobooboooOogoao

10

20

30

40

50



Ooo0oooooowQooooooooooooooooDoDoo oo oo oD oD oo oo0o oo oo oo ooDoooogodg

Oooooood~ysMoooogoaog

OO0 o0o0oooo0o0ooooooo04o00oDoDooooo0DooDoDooooooooao

IS

(11) JP 2005-502345 A 2005.1.27

ooooooooDOoo0ooooODOoDU0O0oooDO0Do0oooODO0oDUoDooDODOoDOoDOooDoODoDOooOo
000000 o0D0Do0o0oo0oDoDo0DO0o0o0DD0Do0Doo0DDoDO0oDo0Do0o0DoODo0Do0DOoo0DoODoDooOo
000000 o0oDoDO0oo0ooooODOoDo0DO0o0ooDoDO0Do0oooOoDOoDoDooDoODOoDoDooDoDoDooOo
00000000000 oo0Do0DU0O0o0o0oDo0Do0Do0oooODoDo0DoDUoo0OoOo0Do0DOoooOoDoOoOad
Oo0oDOoDNAODOODDODDODOODODDODODODODODODODDODDODODOODDODDODODODODDODOO
oo0ooDo0o0ooooDO0oo0ooooODOoD0DO0oooD0Do0ooooDOoDoDooDoODOoDoDoOoooODoDOooOo
00000000000 oo0Do0Do0O0o0o0Do0Do0Do0oooDoDo0DoDU0UoDoDoDo0DoooDoDooOao
Oo00oD0D0oo0DoDoDo0ooooDoDo0Do0oooDoDo0DOoooDoDOoOooOoao

oooao
Oo0ooooobDNADOODDDDODODODODOOoQOooOGeC-soooeCc-RODOODODODOOO
OCOOPBMOOOMRNAD OO O DODDOOODODODOOOMRNAD OO O OOOO(TO)ODDODO
IL-1B 000TNFOo ODDDDODOOOODOODODDDDOOOOOOOOOGCODDODOOO
0Oo0o0D0Do0oooD0oDo0oooDoDo0ooDOo0Do0Doo0oODOoDo0Do0oo0DoODOoDo0DOoooOOilIL-1g 0
INFoO ODODODOOODODODOODODOODOOODDODOODODOODOODDOGCOODODODOO
00000000000 oo0Do0Do0O0o0o0Do0Do0Do0oooDoDo0DoDU0UoDoDoDo0DoooDoDooOao
Oo00oD0DOoooOo0IL-1p0O0D0TNFO D ODDDODDODODODODDODODODOODDODDODOODDODOO
ooooooooDOoo0ooooODOoDU0O0oooDO0Do0oooODO0oDUoDooDODOoDOoDOooDoODoDOooOo
0o0odoooooDooooOoooooooDoDlyoggoolz,e000 000 00gooOoan
O0000D0O0O0O0ORD (naive Bayesian classifier)D 00D O00O0OODOODOOOOORO
500 000 0000000D0OO0OD (trained)14GC-RO O O 146C-SO 0 0 O O O GC-RO
08200 00 000000O2)266C-RODDDODODDODDODODODODODODODODODOOOORO
Oo00DO0og8s0 00000 O0DOODO3DODODODODDODDODODODDODOGCODODODDODODOD
00000000000 oo0Do0Do0O0o0o0Do0Do0Do0oooDoDo0DoDU0UoDoDoDo0DoooDoDooOao
000000 o0DOo0o0ooooODOoDo0DO0o0o0DDO0DOoooODDO0Do0DOoo0DoODDODO0DOoo0DoOoDOoDOo
000000 o0DoD0oDO0oooDoDO0ooooDOOGC-ROGC-SODODDODODODODDOODOD
OPBMO OO ODODODDODDODODODODDODODODDODDODODODODDODDODODODODDODOO

oooao

ooooaod
0Oo0oDo0Do0oooDOoDo0ooooODoDo0Do0o0oDD0DoooDoDOoDoDoo0DoODoDoDoooODoDooOo
00000000000 ooD0Do0ooo0oDO0DU0Do0oo0DODO0DU0DO0OOo0DODD0ODO0DODIi118500 000
00000000000 oo0Do0Do0O0o0o0Do0Do0Do0oooDoDo0DoDU0UoDoDoDo0DoooDoDooOao
000000 o0DOo0o0ooooODOoDo0DO0o0o0DDO0DOoooODDO0Do0DOoo0DoODDODO0DOoo0DoOoDOoDOo
000000 O0ODoD0oDO0ooi1sO7000%000000D0000DO0DO0DO0DODODOOOO
000000 o0D0Do0o0oo0oDoDo0DO0o0o0DD0Do0Doo0DDoDO0oDo0Do0o0DoODo0Do0DOoo0DoODoDooOo
000000 0fd0O0D0D0D0O0DO0DO0U0U0D400000D0O0O0ODI140 06C-SO0O
oggdeCc-RODDDOOO0OOR60 0000000000 ODODODODDDODODODOOOOO
00000000000 O0ODO0DO0OO00O9snD 000D (6000GC-SO0O 0360 0GC-R)TIDO
0000000000880 ooDOoDU0DO0o0DoODDoDO0DOooDoODoDOoDOooOoDoOoGCcOOnn
0o0ooooooIL-1p/TNFO 00 0DDDOOODODODODODODODDDODODODOOOOO
000000 oDoD0oDo0oooODoD0oDo0oooDOo0DoDoooODODOoDOoi10DDODO0O0DO0OO0DOO0DOnD
OO0DODO0OeC-SOO000OGC-RO D OO DODODODDODOO (informative)D OO O OO
000000 o0DDoDoDOoOoOO0oO0OooooooDao(predictor) D0 0O0O0OOOODODODODO
0oo0ooDOo0o0oo0oDoDO0oo0ooooODOoD0DO0o0ooDoD0oDo0oooODDoDOoDoDo0ooDoODOoDO0DOooDoODoDOoOo
00000000000 ooD0Do0o0oo0Oo0oDO0DU0Do0oo0Oo0oDO0D0DO0o0OoOO0DO0O0OoOoOPBMOOO
0Oo00D0Do0ooDoD0oDOoooDoDoDooooDOooeCOODDDODO0DODODODODODDOOOnD
ooooooo0iloo0ooDO0U0oo0DO0DUo0ooDLDO0DO0DO0ooDODOoDOoDOooODoODOoDOooOooDoDOO
00000000000 oo0Do0Do0O0o0o0Do0Do0Do0oooDoDo0DoDU0UoDoDoDo0DoooDoDooOao
000000 o0DOo0o0ooooODOoDo0DO0o0o0DDO0DOoooODDO0Do0DOoo0DoODDODO0DOoo0DoOoDOoDOo
OOD40nl0DEDTAD 00D CODDODODODODODODODODODODDODODODDODODDODODOODDODDOODOGO
000

(PBM)DODODOODODODO

10

20

30

40

50



(12) JP 2005-502345 A 2005.1.27

O

0000000000 ooDDoo0ooDoDo0DoDo0ooDoDoDo0DOooDoDoDOoDooOooao
00000 ooOO00odoooD0oo0ooDDOoOooooDOoDooooDOoDoooDoOo
O000O0OO0O000O0OO0OONLLBOODODDODDODODOODODODODODOOODODOOOOO
0000000000 o0ODOO0o70 00000000000 OoODOoODOoDOoOoODoODoDOd
O OO ExpertPanel Report 2, 19970 70 , U.S. Government Printing Office, Washingt
on, DC. NIHPublication N0.97-4051; American Thoracic Society. Standardization of
Spirometry, 1994(0 0O ), Am J. Resp. Crit. Care. Med. 1995, 152:1107-11360 O O O
Ooo0oo0ooooDOooooooooooao

0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano
00000000000 oDoDoOoooo(FEV) DD DODODOS0C0DO0O0O0DO0ODODOODOODOO
oo

O 0Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo

I ) [

00o0Do0DOOo0O0oDOo0o0Do0Do0DO0O0DOoDO0OOFREVI(FEVIO8) D DO D OOoDOooODoOoOooOoad
FEVIO OO OOI1500 000000
Oo0oooo0oobDo0oo0oD0ooDbDOooATSODOODDODO0DDLODO0ODODUODODbDOoOODOODbDOaO
0o0obooboo0oboobooooosmgFEVID DO D DODR2000000000OO
0000000000 OoOoO0OFEVIO70O0D0O0OO0OOODO0DOODODODODOOOODOOOOOO
0o0b0O0120000000000000O0O0OO0ODODOO0DDODOODDODOOODOIEDOODOOOGnO
000000000 OooUoUUooOoeGeCOUO0DUDUUUUODUDUUODDODUUOOO
Oo0oob0DoooDooboOoooao

gooooad

00000000000 oo0DoooooDO0ooooooOoog(e-s) Dooooooogooao
od(C-Rpm) bbb bU0o0obD0oo0Do0D0oDbU0o0ooDobODoOD0obUoooDoOoDbOOO
gec-S0U D0 O0DO0DDODO0DODOODODOODOaO (Barnes,P.0O00Am. J. Resp. Crit. C
are. Med., 1998. 157:S1-S53)0O

00000000000 1000mgd OO Fluticasoneld 800mgd O O Budesonided O O O 1000mg
OO0 OBeclomethasoneU D000 UOOO0ODODU0DUOODODODUDOOODODOOGCOOODODOOOOO
I 3 I 1 I I O B A e A A R B N e A N A N N N N N NN

0 ' s O A A B A B A B A B A B O B A A A A N A N
goo0oo0ooooOoeccU0O0OoDUUoUoOooDUUOOoOOoODODUOOoOOoOODOUOOoOOO
gbooooobeCOboobooOUuUoobUoboUoUooDb oL UoDUooDbooooobOoaon
goboooooboooooodd

Oo00o0ooao
¢C-RO0O000O0O0OUC0OOOUOGCO0D00DO0DOCOOOOUODUOOODUOODODUODUODOOOOOOOaQg
GC-ROOOOOOUOODOO?2,000mgd OO Fluticasoned O OO 0OOOQOO O Budesonided O
0 O BeclomethasoneO 0000 O0O0OO0OO0OO0O0OGC-ROODDODOGCOODODDODDODODODODODOGDOG ONRDO
ddddododdodooooooeC-ROODOGC-SOODDODDODODDODODICODODDODDODOOODODOGDOOGO
000000000 dooo0DUoU0ooooDO0DU0oooDOoDUUOUoOOoDOoDUoOooOoDoODoOoooOoooOao
ooboooooboooooooooooooooao

ogooooad

000000000 odooDoDoooooDooooooOoao

1 1 1 I I e 0 A 6 R A B O B N e R B R A A B

Oo0o0oogao
0o0o00oDbp2-0000000O0DODODODOODDODODDOODOODDODODOODOGO
1 I I I I 6 6 O A O N A A W
Oooooooooao

gobooboooboobooboobooboobOoobooOoao

gooobooooao

oooao

gbooooobuoooooooooada



(13) JP 2005-502345 A 2005.1.27

OoO00oooOO0o0oooDoODoooooooo

O0D0o0ooo

00000000000 ooD0oo0oooDOo0DOoOooDODOooDOoY Do OooODoDooooan
000110 0000000000000 oDoDoDoo0o0O0O0oooooD-000000a0
goes0 000000 0fd0D0D0D0DO0O0DOo0DDO0DUO0O0DOo0DDODU0DO0Do0DDODoDOOoDoODOoDOoDOoOoODoOOO
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
0000000000000 0U0o0o0DoDO0D0Ooo0DODO0D0DO0O0D0DDODO0DO0OO0ODOO0OOaoO(Guleh
er,J.0 O O Stefansson, K. Clin. Chem. Lab. Med. 1998, 36:523-527)0 000 00O 0OD
NAOOODODODGOOoODODODODOOoOOoODDOoDOooooDoooooooao

O0oDoooao

000o0ooooooDoDoooO0oOges D000 000D oDoDoDoDoDooOoooao
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
OoGeCOODOOOOOPBMODO(PBMC)D O DODOOFiIicollDOODOODOOOOPBMCOOO

OO0OOFITC-00000O0DODOC 00O DD0DD0OD0OO0O((mAb)DPE-DD0ODCOOOOCDLY
mABO O OOFITC-00O0DDODODOOOCD4mAbD0 00D O0DDOODODDODODDODODOODODOODODOGO
D000000D0O00O000O00O0D0O0O0O0O0O0O0D0O00O00O000O0D0G6x 10°0000
00o0oooooDoDoDoooo0oooooooDIL-1p0TNFo DD D ODQOGCOODDDOOI
L-13 OTNFo OO DO OO DODO12,60000DNAO OO0 O0DOCDODOOODODODAOHUIS-A00
0000 (Affymetrix,Santa Clara, CA) U DO OOOOOOOODODODDODODOOOOOOO
OOoDOOPBMCODO D OOODOOMNAO ODDODODDODDODOODODOODODOGDOIL-1B (1ng/m
L)O O O TNFa (5ng/mL)0 0 00 ODEX(10°°M)0 0D D0100000000D0O00O00OO
00000004000 000D0D0D0ORMPI-164000 0 050C0,000000000000
037000 0000000DODO0DO0OO0OODDODODO0DODODUODODODODODO0DOODDODODODOODODOO
OCOORNAOD D ODODDODODODODODODODODODODODDODDODDODODDODDODOODDORNADTTrIZ
ol 00O OO0 O QiagenRNAEASYD O O O O O (Qiagen GmbH,, Germany)D O OO O OO
OD0DO0O5pu gORNAOC DD D OOOQODOeDNAODODODOODDODDDODODODODODODODODODDOOO
O0OOOCDNAOCRNAD OO OO0 000D D0DDDODDODOOCRNAOODDDODOOOOOOAOAF
fymetrixd O O OO O (Affymetrix,Santa Clara, CA) OO DO DODOOODOOOODOOORO
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
00000000 -PEO00OCODODODOODODODODOOODODODOOODODODOODOOOOO
OD0AffymetrixO0 DO OOODDODODODODODODODODDODDODODODOODODDODOODODOOOODOO
O00O0O0ODOOOd (AsherB. J. Mol. Graph Model. 2000, 18:79-82)0 AvDiffO O Affymetri
xO0ODOODOOoOoODoDoooooooooooooeBMOOODODODDDDODODDODODODOOGOOOOEP
BMCO O OO ORNAD AVDIFffO O ODOOOODOOOODOGDO(Fold change)D O 0O OO O Aff
ymetrixOOOOOOOOODODOmMRNAO O OOOOODODDDOODODOOOOOODORDAOPCR
Oo0D0oooao

O0oDO0oooo

0000000 ooDoDooo00o0o0U0oo0oDoDoDoDoo0O0o0o0oDo0ooDoDoDoDoDoOOoOOgoOo((t
rimmed)0 0 (98 0) 000 O0DO0ODODODO0DODQODODODOOODDODODOODODOOOOOOS00000

OO0 (Hu, J. O0O2000. Ann. N.Y. Acad. Sci.0919:9-15)0 000000 Q0C0ODOOO

gooooooooDoDooOoOoogoo2o00000000oooDoDoDoDoDoDoooooao
0Oo0oo0D0o0oooo0D0oOooooODOoOoooPBMOODDODOODODDODODODODODODODOODODOOO

0000000000000 o0oo0oooDo0DO0oooDO0oDUoooOoDo0DoDOoooDoDooOooooOao
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
0000000000000 oooDo0o0DOo22)b000oo0o0oo0Do0oDo0DooDoDoDoOoooao
Oo0Do0D0oooOOo0oDg3)eC0pooooDo0ooooDoDUooooDoDoooDooDoooooOao
O (selectionbias)J 000000000 OCDODODODOOODODODODDODODDODODOODODDODOOO

OO0 (cross validation)D OO OOOODODOOOOOAO (Ambroise,C. O 0O O McLachl

10

20

30

40

50



an

OoOooSsS ogoo e ogogg

L e |

ooooooobt T T oo o

[}
DO

0

ooooDooDooDeeoo0ooogo YT

(14) JP 2005-502345 A 2005.1.27

, G., 2002. Proc. Natl. Acad. Sci. USA, 99:6652-6566)0

ooooao
ocoooDo0ooooDOoDo0ooooDOoDU0Do0oooODOo0DO0Do0ooODoDOoDoooDoODoDoDooDoDoO@DoaO
OooooooooDoOaoO)uda, R.ODO O Hart, P., Pattern Classification andScen
Analysis. 1973, New York: John Wiley)D O DO ODODGOOODODODOOOOOODOAO
oooO0oo0ooOooDO0oo0oooDO0oo0ooooDO0DU0DO0ooDoODOoDU0DO0ooDOoDDOoDOoOoDoODoDOoDoOoOooao
0000000 o0DoDo0Do0o000o0o0oo0oDoDoDoDoo00o0o0oooDoDDoDO0OaDOD ((Kellner,A.
ODNAOOODOODODOODODODOO RO Technical report, Department of Compute
Science and Engineering,University of Washington, August, 2000)0 0 00 0 0O O
0000000000000 D0DO0O00D0O0000O0DaDO (attribute)dx, 000000
Oo0oo0D0o0ooOOoD0Do0ooooODoooooDooo

Ooao

P(x, | GCS)
P(x, | GCR)

cooooo(@@oooooooobooOo)yboooobooooooooooooooao

ooao

P(GCS) P(x, | GCS)

— =II

P(GCR) ¢ Pk, /GCR)
0000000000 O0AVIffOOODDDOOOOODDDOOOOODDOOOODOD
0000000000000 00000000000000000000000000a0
00000000000 0P(xOC)DODODOOxO0ODDODOOODODDODODOOODODOC
0000000000000 00000000000000000000000000a0
0000000000000 00000000000000000a0d
ooooo
0000000000000 000000000000000000000GC-S000
-R0DDO0O0O0OO0OO0ODDOOOOOOD
oogao

P(x, | GCS)
P(x, | GCR)

0000000000000 0O00O0D0DDO0O0O0D0DD0DO0O0OO0O0DDDOOOO0OoDaO
0000000000 06GC-S000GC-RODO0O0ONDNDDOONOONONDDOOOODODN
0000000000000 00000000000000000000000000a0
0000000000000 000O0D0D0O00O0O0O0D0D0O00O0O0D0DOOO0OO0Oooan
OO0O0O0ODAvghiffOO700 0000000000000 00O0
ooooao
lubD0 00D DO0DO0ODO0O0D00O0DO (weighted voting)DODODODODODODODDOODODOOO
OGSO 0UOG-RODIODO0ONONDNDDONONONONDDNDOONONONONDDOOOODNDDDOOO
0000000000000 00D01000000000000000000O00O0O0D00A0
0000 (Golub,T.0 O 1999., Science, 286:531-537)0 0 000000000000
0000000000000 000O0O000G600NDDNO0N0O0ONONDDOoO0OOoan
0000000000000 000O0D0D0O00O0O0O0D0D0O00O0O0D0DOOO0OO0Oooan
0000000000000 00000000000000000000000000a0
0000000000000 00000000000000000000000000a0
0000000000000 000p000000000e 000000000000

10

20

30

40

50



O 0Ooo0ooo
O OooOgooo
O Ooogoo

O 0Oooo

ood
0oodd
ood
ood
Ooodad
-74;Golub,
ooooao
ooaog
ooao

ocooooo 2T Toooool T T oo
Oooo

O 0Ooo0ooo

O
g
u
O
g

O Oo0ooogoao

(o]

-6

O~ 0o00o0aog

e e e O [ s I By

(k-NN)O O O
oooo

OO0 ooooooooooooooeoonogoao

Oo0oooooo40o0o=ooocoggooooaog
Oooooooogogooao

OOooooooogooOgodg
OooooooogogogoQg
Oooooooogogogoao
OO0 oo oooogogoooo
O 0o ooDooogogogao

"

erd000)

OooOoooooOoo0 s ooooooogogoodg

OooooooogoQodg
O 0Ooo0oo0oooao
O OoOo0ooooao
O 0Ooo0ooooao

(
O
O
O
O
O
O

O

Oo0ooooooo0 oo oooo o0 ooDoDooogogoxxooao
OoooooogoQgonm =

co BRL (Gaithersbur

NFa O O O O DEXO Sigma(St Louis,

gooogbad

EDx=Wuz— 19"

O (Z Wyg)D OO (2 Wes)DO

ooano
uoano
oogd
ooano

,1999.
oooao

O

O

oo oooooogogogoo
oo oooooogogoo
T OO0 oooooogQgdg

goooboooboao
gboogbooobod
ooooooooao

ooooooobooooogao

ooooooooooano
Ooooooooooao
oooooobooooano
ooooooooboooan

O Oood

(15) JP 2005-502345 A 2005.1.27

0000000000

oooogao
ooogao
oooogao
oooggao

0OD0DO000D0O00VesOe °00
0000000000 O0O000
(ED*y)/(VsO V)0 OO D OO

OO0o0oO0O0oD0Oo

Oooogoo
R =

=00
R =

O

Wxg = My(Y-pp)? B XY Wys = My V(Y-ug’

oooooooobooooooao
ooooooooboobooogooao
ooooooooboooooooao
oooooobooboooogogoao

O Oood

O
O
O
O

000000000000 O(Shipp,M.0O O 2002. Nat. Med.

Science, 286:531-537)0 0 000000OCDODOOODODOGO

gboooboobooboobgoobobogoboobobao

O O (Nearest Neighbor)D O OO0 DODODDODOOOOOOOODODDDODOODOOOOEK-O

(Cover,T.0 0O 1967.1T7, 13:21-27) 000 00C0O0O00O00O0OOO

O

O

oo o0 ooooogogg
OO0 o oooooggg

O

Ooooooogooogoog

kO OOooDOOoOOoDoooOoODOooooboOoooao
ooao
ooao
ooao
k-NNO
ogoao

oo ooooooogogogoo
oo ooooooogoQgg
oo o0oooooogoQgog
oo o0 ooooogogg
Oooooooogogog
Oooooooogogoog
Oooooooogogog
OOoooooogogg
OOooooooogoOodg
OoooooooogoQgo-g
OooooooogoQgog
Oooooooogogoog
Oooooooogogg
Ooooooogogg
OOoo0oooooogoOodg
OooooooogooQgodg
Oooooooogogog
Oooooooogogogoog
Ooooooogogog
OOoDooooogogg

O Ooogooo

I I B
O 0Ooo0gooOooo

Leave One Out Cross Validation)(LOOCV)DO O DO ODOODOOORDO
000
Ooo
Ooo0o
Oo00
Oooo

O

O I B I
[H [ I B [

g,

O

a
u
O
a
O
g

Oo0oo0ogao

OO (vonfirmation)D O OO QOGCOOODODDORDO
ocooooooOooOooooboooobooooooao
ocooooooOoO0oooobOOooobooboDooooao
ocoooooooOoooooogooooooooao
ocooOooobODboO0oecobODbDODOOODOOOD

cDNA HU950 0 0000000000000 00O0D0O0O0DO0ODO0OOODOO0OOO
000000000000 O00O0OAffymetrix,CADODO O OO O ORPM-16400 O O Gib
MD) O OO DO OR&O O OO (Minneapolis,MN)O O IL-13 0O OT

Mo)OD O OO OOO

10

20

30

40

50



OO0O0Oo0oo0oooao
Ooooooogd
OOoooooaog

O

gboo1l
ogooao
g oed O
goaoaao
gooao
460 0O O
GC-RO O

1

Oo0OO0ooog e
OOoooooaog
OOooOooooaog
OooOoo0oooodgadg

opooo)yooodo
00mg/0 O Fluticasonel
oooao
Ooooao
GC-RO O

O

I e [ i [ O [ [ s O

O

Oo0oo0ooooo oo oo oo oo Toooooogoaog

[

O OO0 o0o0o0oDoo0DooUoooeooUooooooDooogeYooooooaog

oad

a1
Iy
O O

(@] (S]
O oo oo ooooooo ) Oco0ogooogoaog Oooooggoao
D 0D oDoo0D oo ooDoooe oo0ogooogoag

O
(@]
O !

>
<

O
0
O
O
0
4

O O
O

(@]
Ooooooog !

w
O

ood
ooano
ooano
ood
GC-SO
uoano

OooOooooodgdg
OoOoo0ooood
OoOooooogod
OoOoo0oooogod
OO0o0o0oooogod

lw)
-

iffQo

ODoOoooooDoogouu=s"oooogoooao

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

o
OOoooooooooooodg

o
O 0Ooo0oooao

O 0OooQgoooo
O OooQgooo
O OooQgogooao
I I B

OoooooooQodg

O 0Ooo0ooo

O

O

oo
GC-RO

O

O
g
u

O

OoooooogQgdg

O

[ Ry
[ Ry

oo O0Oo0o0oogogg

0 GCcO
2A0 O
uond
ogagaod
oon

N
OO O0OooOo-gong em

O

Ooo0oo0oogoo

N

Ooooooooodg

DDDDDDDD%DD
O Oooo

Oooooooogod
Oo o ooooe oooogooogoo-g

GC-R

Ooooooooooooooaono

O0Ooo0oo0oo0oao

O 0Ooo0gooo
OOoo0oooao
OooOoo0oooogod
OoOoo0oooogod

O
(BL)O

';I:II:II:II:II:II:II:I
Oo0oooooogogdg
OooooogQgdg

O O

O 0OooO0ooOooo
O 0Ooo0goooao
o O O00Ood
O OooQgooo
O Ooogooao
I I B

280 O O
ugooad
oad
gooad

1
mDDDDDDD

Ooo0oooooooogooao

O 0Oood

O

O
O
g
u
O

O

O

0

OoooooogoQdgdg

5
O
O
O
O
O
O
O

(16)

O

g
a
O
g
u
O

ood
oono
uoano
oogad
GC-RO O O
TO O 0O BO

O

GCO

O
O
g
4
O

OoOoo0ogogoo

g
O
g
u
O

g
a
O
g
u
O

O

GC-RO
ogoaod
ugoad

Ooo0Ooo0ogano

O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooooo
O OooOoogo
O O0Oogogog

O 0Ooo0goooao
O 0OooOoooao
O OooQoooo
O OooQgooo

OooOoo0ooogod

Ooooooogdg

O
U
a
O
g
u
O

OOoo0ooooao
OOoo0ooooao
OOoo0ooood

O

oo
ogood
uod
300 O
g 300
ugoad

O
g
u
0
0
4

O
0
u

0

OoOoo0ooOogaDo

O
g
u

O 0Ooo0ooo0oao

O
g
O

oooao
ooogao
oooao
GC-SO O
g GC-sO
oooao
ooeccoonoan

OOoo0oooao
O Ooo0oooao
O OooOoooao
O Oo0oooao

O

O

O

O

JP 2005-502345 A 2005.1.27

O
g
t
O
g
4
O

O

u
O
g
u

O

googao
oooobooboooboaod
AvgDiffDO O O O 700 O O O Affymetrix12,60
gboGC-RO O DGC-SODOODDODODOOODOODO
gooooos,01io0ooocooooooao

gooooobeCcbooooooboDOOan

OoOoooood

O

g
O
a
u

O
O

000000000
Oooo0o030000
Ooo0o0O0OoooO
180 0 GC-RO O O O
0 O 180 O GC-RO O
1,600mg/0 (1,0000
000000000
y0OOOOODDODOOOODOOoDOOOOOoOOoOO0ao
6C-SO

O

g
O
g
u

O
O

OOoo0oooao
O OooOoooao
O OoO0ooogoao
O 0Ooo0ooo0oao
O Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooao
O OooOoooao
OoOoo0oOodgdao
O 0Ooo0ooo0oao

O
O

O
O

GC-RO
ood

O
g
a

O
g
a

O
g
a

O
O

ooOOO0OO0DODOOOOOODODODOOOOOO

0
O

460

O
O

2,

O
O
00

(O 8

O
g
u

O
g
t

uoboooboobooboobooboobooboooobooboobnn
1l10o0bOo00o0co0oco0o0ooooosoOOoCb0oOooooobobDbODOoOOobooOon
mRNAO

14GC-RO O O 14G6C-SO O OO0 ODODODO
oooooooobecoooooooan
oooooooobobooobooogogoao
(LooCcv) O DooOoOoooooDbDDOO

uobooboooboobooobooboadnb
ooooooooboboooboooogao
goboooboooboobobooboobaoai4
110000000000 oooboobooaon
Loocvb b oooooecoboonoobooOognn

osigooooooooonan

Ooo0ooogao
Oo0oo0ogao

I Iy

O

O

GCO

O

O

900

O

O

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

O Oooogo

O
O
O
O

CAMO ECM

O oo

O

O
a
u

O
g
u

GCO

O OooOooo

g
u
O
g
O

O
O

mRNAD

O
O

g o
u o
gd
g o
oo

O 0Ooo0ooOoao
O 0Ooo0ooo

oad
Ood

oad
Ood

O Ooogooo
O Ooogoo

O

O

140

4
O
g

u
O
g

O Ooooo

O Ooo0ooo
O Ooooo

O O

|

10

20

30

40

50



(17) JP 2005-502345 A 2005.1.27

O0ODOO0OOODOESTODOOGenBankD DO O ODODDODDODDODOOODDODOODODODOO
mRNAQO ooooooooobooogogoooooboobooooooooao

ooao
ooao
ooao
GC-SO
ooao
O ooao
l02A0 0028000 0000C00000000O0OO0O010000000D0O0CO0O0O0
ooooooooboooboogoseooobooeCc0DoooooobDobobooooooan
oooooooobDoooooosooooooOan

oooao

O
O

gooobobooobooboboogobooboboooboobobao
00960 000 ((6B0GC-SO O O36GC-RH) DO ODODODODOOOODOO
GC-ROODO0OO0OO0ODO0OO0OO0O0ODODOOOOO0OO0OO0OO0OODODODOOCOOAO-NND
oo

O Oooo

@

(@]

O
Ooooooogd

O Oooo

oad oooogao oooogao
Ood ooogao ooogao

O oooogao oooooooobooOooooogao
O
o oooooobooooano
O
O

O
goboooboooboobooboogobooboboo
uboboobooboobobooobooboaoobooad
O
O

O Oood

gd ooogao oogogao oooggao ooooooooboboooooogao
oooooooaon gooagao gooagao O0O0O0O0ODDicumarold WarfarinO
IsoniazidD D OO OOODDODODOOODOOOOODOOODODODOGOOOCytP45000 0O
gooogao goboooboooboboboobooboboooboobobnn
uobobooboobobobobooboboobooobooobaoaban
mMRNAO OO OGOoOooooooOooooooooobooond

g

U

Ooo0oo0ogoano

(Pharmacogenomics)D D000 O0O00O0ODODDOOOOOO
OO0O0O0O0OO0O0oD0DOoO0Odmakeup)D OO O OOOOODOO
pNAO O OO OOOoOoOOooooooooao
Oo0oooooU0ooDooooooooooao
ooooooooOooooooooooao
0000000 o0oD0ooD0oDooDoooooao
Oo0oooooUooOooooooooooo

O O oOgoo
O 0Ooo0ooOoo0oao

OoooOooogogood

O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Oogooo
O O o0gogaog
O Ooo0oono
O Ooooo
O Ooooo

OO0 oooooogogdg
O Ooooo

OO0 ooooogogdg
OooooooogoQodg
OooooooogoQgQg
OoooooooogogoQgodg
Oo0oooooogogog

O O

ooooooooboDoOoOoooooooDNAOOODODODDODODOOOOOnngee-R
goepsMcO0OODOOOOOOOOO
gl D OO O0DO0OoOoooobODbDOoOOoOOoO0OO

(@]
o
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

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

oo
GCO

O0O00ooao
Oo0Doo0ooao
oo Oooooao
Ooao Oo0o0oogoao
AP-10 ONF-kBO O OO ODODO-0O Ooo
ooood OD0D0O0O0O0D0OO0O0eGCcO DD Ooo0o
Img/kg/0 000 000D0D0O0OCOOOOOODOODDODDODODOOO
O0oDO0D0ooooOOoOoecoo0DOoDUoOooOoDOoODUOoOooDOoOcGee-000
Ooao 000000 o0oD0DO0Do0oooDOo0Do0oooDo0Do0DOoooOoDoDooOoooDoOOad
(Leung,D.O0 O O Chrousos, G., Am. J. Resp. Crit. Care Med. 2000. 162:1-3)0 0 0 O
I o o o o 20 01 o o A W R W A B R
googeco00DDDDOoDO0oDO0DU0O0OoOoOoOooDDODO (Gagliardo,R.O0 O Am. J. Resp. Crit
Care Med. 2000. 162:7-13)0 000 0Q0GC-OD0D0O0O0O0ODOGCODODDODDOOOODOGO
ooo0o0ooooo0oDU0odooOoOoDU0oo0ooooDoUoooDOoDU0UOooDDODO0oDUoDOooDoODOoDUoooDoDOO
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano

oono
PBMCO
ood
ooano

~
@

(@]

~

O O o

O Oooo
O O o
OOoo0oooo
Ooo0ood
[ i Ry |

O Ooogo
Ooo0ood

a g

O 0Ooo0ooOoo
OoOoo0Oo0ooao
OoOoo0Oooaoo
OoOoo0oooao
O Ooo0Oooao
OOoo0oo0ogao
OoOoo0oo0ooao
O0Ooo0Oo0ooao
OOoo0oo0oogao

Ooooooo4o0oooooo oD ooDoDoooo0ooDoDooogogooao
O« Oo0goo

OOoooooo4o0oooooo4ooooooogogog
e Y e e Y e o e Y s o A

Ooooogoood

0
u
O
g
U
O
g
O

I e e R [y

OO0 ooooooogoooooao
oo ooooooQodg

Oooooogogooogo
N I O [y



OO0O0Oo0oo0oooao
OOoOo0ooooao

GeO

Ooooooogd
OOooooogd
OOoooooogd

OO0Oo0oo0oooao

ooooooooboooooooooooboboooooooooboboboDonbaobeee

O Ooo0ooo

O

O

O

ooogad
0 e6cO O
GCO O O
oooaod
oooaod

O OoOooo

goooano

O

O

ood
ooano
oodd
gono
aoano

(18)

O Ooooo
O Ooogoo
Ooo0oo0ogao
O0oogo

gooad

O

O

ao

O

JP 2005-502345 A 2005.1.27

ooooooooboboooooogao
oooooooecocobooooooan
ooooooooooooooooao
I I O I A Y O

gobooooobooecoboobooan

-ooooooooboboooo0ouoooooboboooooooooboobooooogao
oooooooooboooogecobooboOoboOooOoooooDaDGee-0O
ooooooooocooooooooooobooooooao

O o000 oooOo0oDoDoDooo oo oo oooogQgooao
OO0 o0oOoDooo4o0UooDoDoDoo oo oDoDooogQgooao
OO0 oooQo0UoDoDoDooo4oo oo oDoooggooao
e e e e e s e e s ) e Y Y I Y

O
O
O
O

OooooooooooNOogDOoODoOoOoOoOoOoDooooooooogoooogao
O

O

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

O
O

Ooooooooooeooooao

O 0Ooo0goooao
O 0OooQgoooo
O Ooogooo

oogoecoan

O

Do oDoeQoooooooogooogoao

O

Oooooooogogogoao

O Oooo

goooao

QO OO0 oooooogoooaog
Oooooooogogogoao

OOo0oooooooooooogd
(]
1

I R Y L Y Y I Y
Ooooooooooooooogod

O Oooo
O Oooo

400
140
ood

O 0OooOooOooo
O 0Ooogoooao
O OooQgoooao

w

O

OOo0ooooooooooooogd
OO0 oooooooogogooooogd

O

O

O

Ooo0oo0ogoano

~ O0O0o0o0o0oQgogoao

o’

N
o

OooDoOooodgogood
Ooo0ooOo0oo0onbd

O

O

0o0oO
(GC-R)O
0o0o0O
0o00O

oad
Oood
oad
140

[ O B R |
O

OO0 o0 oooooogdg

Oooooooog

O Oooo

gooao
g 400 O
ugoaoadg
GC-SO

|

OO0 o0 oooooggg

I [
I Iy
O 0o oo

O OooQgogoo

g
O
g
u
O

2)140

Ooo0oo0oogoo

g
oad
oo
g
oad

OO0 o0 oooooogooooooo
Oo0o0oo0eoooogoooogao

O OoogogoQg

O 0Ooooo
O Ooooo
O 0OooQgoooo
O OooQgogooo
O Ooogogoo

@
O
1
(%2}

(',)DI:JDDDDDI:ID
oo oooooooooogog

OO0 ooooooodg
OO0 ooooooogog

O 0Oo0ooo

[0}
o

O
O

O oW+ oOooag

[N
J}I:II:ID
O 0Ooo

g
u

O
g
u

O

OO0 o0ooooogogg
OO0 o0 oooooogodg

a
u

oo
ogoad
uod
GC-RO
g o
oo
o
g o
oad
140
u o
od
g o
od
GCO

O

oo o0ooooooooOooooo

gooadg

Ooo0ooooogQgoo

oo oOoooogogosd
el o
oo oooDooosd

O @

O
(| I
O

ogagagd
oood
0 2A0
ooao

ooano

>

oo oooooooao
OoooooooOooooao

O ©o
o

g o

00 0O00O0nRNAD OO
OO0D0(6C-$) D 0000
SEMDDO OO OOO0GCH
00000000000
OooOoOooo0o0Oooo

10

20

30



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

JP 2005-502345 A 2005.1.27

(19)
K1 FARRBEFORNABBRIZBT 37 +— FEL
BEF EB/ GCR oS P04 V4
BTy — GenBank ) ¥/ ¥/
tsem tsem tsem

EFHF
D74 H— | INF267/X78925 3.0540.45 | 5.41+0.99 |3.76+0.30 |0.94
&Ry 267
Dvy 74— | INFI89/ 2.98+0.38 | 4.12+0.61 |2.92+0.44 |0.88
&0 189 AF025770
A F—7zn- | ISGF-3/M97935 1.50+0.80 [ 4.38+0.78 |2.28+0.59 |0.82
BB FETF 3
N-myc 38 L TR STAT | Nmi/U32849 2.28+0.25 | 1.41+0.20 |1.50+0.09 |0.81
HEERRTF
(interactor)
Pv s T 4 vH— | IFH/U91543 -1.39+0.20 | -2.04+0.11 | -1.25+0.19 |0.79
~Yh—¥
Py s 7 4 H— | INF145/AF060568 | -3.23+0.88 | -7.79+2.59 | -5.94+1.65 |0.71
ALY 145
A F—T7n- | IFP35/U72882 2.66+0.39 | 3.56+0.27 {2.70+0.30 |0.69
FHaf Ty
R—B U RIE
CKRig#ES #2732 | CtBP/U37408 -1.36 -1.73 -1.43 0. 64
" +0. 20 +0.30 +0.09

A

P FNE
PDGF L& 7% — B | PRLTS/D37965 0.51+0.41 | 2.99+0.58 [0.67+0.48 |0.94
BRIESY 7L oY
AFu—N¥x Y | SCP-X; SCP-2/ -2.44 -1.61 -1.86 0.94
TERIEX; U11313 +0. 20 +0. 35 +0.11
ATFR—IF ¥
TEURIE2
G ¥ YA Lt | GPRG/L42324 4.14+1.35 | 8.46+3.50 |[3.85+1.16 |0.94
75— BT
¥ERF «BY 7= | NFkB/M58603 4.10+0.26 | 2.68+0.25 |3.12+0.19 |0.93
=y b
FIRESE A RAER | AIF1/U49392 -4.48+0.49 | -2.24+0.54 | -4.54+0.50 | 0.88
F1
c-syn 7w by | FYN/M14333 1.87+0.09 | 1.55+0.11 | 1.74+0.04 |0.86
ay—yv
MEY REEERBAAR | SNRPA/M60784 ~1.7540.10 [ -3.76+1.34 | -1.80+0.09 |0.86
YRFF KA

ugboodagbad

10

20

30

40



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

oagdad

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

O

H7 E2:74 GCR ocs X | B
HFT Y — GenBank B2z ¥/ )/
tsem tsem tsem
25° 41U 75 = | none/M87434 2.69+0.35 | 4.52+0.59 | 2.56+0.49 . 81
L— by Ty —
hid
Rab GTPase F&fE{L | HSRANGAP1/ 2.42+0.13 | 1.89+0.25 | 1.94+0.31 .79
PZATE B %82260
MmEERAERE~ | VIPRI/XTTTTT -3.76+0.52 |- -6.24+1.02 |0.79
TFRLESF—1 11. 6542, 37
NADH-=- '3 2 5 | NDUFV1/ -1.54+0.10 | -1.89+0.31 |-1.61+0.16 | 0.79
b R4 +—+ 51 | AF053070
kDa % 7=2=v b
SHIBGR # % > %% | SH3BGRL/ -2.04+0.20 | -1.22+0.29 | -1.88+0.09 | 0.75
B’ AF042081
SRC % —FRI# Y | SKAP55/Y11215 -6.59+0.48 |- -13.36 .71
V&R 55K 12.60+2.29 | 45.40
VFF— 88T | retSDRI/AF061741 | -0.61+0.36 | 0,24#0.40 | 0. 33+0.70 .71
v ke F—+t/
vy b—F
NAD (H)-%#%E&)1 | none/Z68907 -1.58+0.05 | -1.67+0.30 | -1.60+0.06 |0.71
Yv hb—F
FeFayr—+te
Uy —hREERE | DCLAMP/ 70. 09 128.82 96. 54 . 69
WEH AB013924 +11.70 +24. 64 +13.97
FY—nH—R> | AHR/L19872 -1.96+0.38 [ -0.82+0.37 | -0.24+0.45 | 0.69
L7y —
Ser/Thr ¥+ —¥ | 1ok/AB013924 -1.49+0.06 | -1.47+0.23 | -1.60+0.08 | 0.64
10
Fy% 2208 | DOK2/AF034970 -2.08+0.09 [ -2.24+0.54 | -2.55+0.16 | 0.64
K2
Ecto-5-prime-X 7 | CD73/X55740 -2.38+0.20 [ -4.22+0.89 | -3.16+0.94 |0.64
VAF S —¥
7 AEEETE | SIPAL/ABO05666 -1.68+0.29 [-2.76+0.51 |-1.85%0.15 | 0,57
BI®E(EF 1
Y UHEEA L F > | hMuTRALb/ 3.80+0.52 | 6.66+0.82 | 3.9440.44 56
TINT—¥ AB006746
Misc
IgEa O Fe Wi FCRER1A/X06948 -17.64+1.55 | - -16. 43 .94
10. 44+2.36 | +4.08
kR k¥ AF h-/L | SLBP/UT5679 1.07+0.17 | 1.2140.31 | 0.69+0.36 .94
— TR T
"
0ooao
H5F E2:04 GCR GCS 1B | Py
HF LY — GenBank EH B/ S/
tsem tsem tsem
Avg—7=zu | IF156/M24594 10.63+2.73 | 23.63+3.73 | 10.09+2.24 | 0.88
bz TR - ¢4
=a—msS—8 | NIE/AJ004832 -1.4240.25 |-2.34+0.13 | -1.37+0.24 | 0.86
HT 75—+t
Avx—7=n> | IFP41/122342 1.3241.32 | 2.38+0.23 | 1. 4440.34 .75
BEy R EA
A ARES PAPB2/AF026029 -1.36+0.06 | -2.02+0.24 | 0.68+0.31 .71
PRZavA B!
HvrFr 2 6al2/AL022315 -56.71+7.96 | - -44. 87 .69
23.46+5.90 | +8.65
T F oMY | ARPC2/US0531 ~2.79+0.85 | -7.05+1.37 | -3.25+1.36 | 0.57
Ry EEEW2/3
YTy b2
CDlc MaANRHLEL CD1c/M28827 -5.11#0.62 | -3.560.34 | —4.73+0.74 | 0.56
cDVA
2 o—> 24538 4% | /AF055030 0.84+0.28 | 1.5240.24 | 1.42+0.11 .94
mRNA

JP 2005-502345 A 2005.1.27

10

20

30

40

50



(21) JP 2005-502345 A 2005.1.27

O00Ooo0oOoad
O2A0 0 O2BO00IL-1B 0O TNF o O O0DO0OODDODOODOODDODODOODODOOOODOOO
oooecCcO0ODbOoOoOboDoobooboooboobooobooDboooboobooobaoOoao
Oo0d0ooo0oO0ooo0ooo0oooo0ob0ooo0o0oboo0o0boo0obooO0oooOOo450000000a0
OO02A0 0 DEXOD 0O DO DOIL-1B0OTNF o DO 0ODDOODDOODODOODDODODODOODODODOOO
000200 1IL-1BOTNF o 0 000DO0OO0ODODODODODOODODODOODOGO
Ooo0o0oooao
oooooad
[ FKoA IL-IB/TNFeiZ k9 7y 7L F¥ab—h &N, DEXIZX v Zh
[ HBEBT
[ IL1/TNF o 4Lf&: DEXFH D
[ BEFH7TY — £8/ | 6k os | P
( GenBank R3] ¥/
[ tsem tsem
[
[
[ S—
O
Oo0o0oonoa
[
BEF Y — £ 6CR 6cs P&
[ GenBank R FH/
[ tsem tsem
[
Ay s —7 o HEYE 56 Kd [F156/ -816+91 | -1920+240 | <0.0001
[ M24594
( AvF—mA% 1B IL1B/ -3792+501 | 1605+1339 0
[ 15330
[ AvH—7xnal v EBFHEM uRNA | IFNIND/ -12235+955 | -5432+1563 0
[ 126683
CD6 MR cDe/ -1128+192 | 58+265 0. 001
[ X60992
[ A F—7 o L WEET B IRF7/ -908+491 | -876+175 0.863
[ U53831
[ INF o L& 7% —Rgid EB16/ -2061+185 | -1419+109 | 0.0133
H¥ 1 U19261
[ NFa LES S — CD120b/ -3321+520 | -1283+407 0. 006
[ M32315
[ INFa LEF#—A——773Y |¥SL/ -3321+506 | -1591+402 | 0.0185
[ — 09392
[ AMRKET I ) _R7FF—EN D13/ -983+122 | -247+106 0
M22324
[ PA b A A (GROy) SCYB3/ -2135+345 | -672+59 0. 001
[ M36821
[ A E—7za HESERTTF K6~ | 16-jun/ -1233+151 | -2094+424 0.041
C 16) BT 022970
A kA A > (GRO-B) SCYB2/ -2934+374 | -1116+384 0. 003
[ M36820
[ B —7 0 -B-2a L6/ ~7784+683 | -4493+788 0.002
[ X04430
[ 0X40 AifaREHR 0X40/ -6001103 -230+47 0
S76792
[ HEk/~wsua7y—Y 1gl#LvE7 | MIR10/ -626+73 ~238457 0
[ H— AF004231
L

oooooao



L T e T e T e T e T s T e O e O e O s B e O s O s R e T e T e T e T e T e T e O e T e T e T e T e R e R e B e |

(22)

JP 2005-502345 A 2005.1.27

BEFHTLY — P74 GCR s P-{E
GenBank | ¥y | Y
tsem tsem

NEEEY A AL YT T IY | Sevce/ -417:80 -118+76 0. 0156

— 2 D63789

AfrF—ufx -1 Le7¥—7 | ILIRA/ -10750+966 | —5445+1457 0. 004

EEET SN X52015

vaxf—¥RFFRI ) —Fr L | D8T/ ~3834+530 | —1504+272 0. 002

Iy — 009937

7EHEAL mRNA Act-2/ -4202+494 | -1333+572 0. 001
704130

~ o n 7y —IHERRERE MIF/ -1222+383 | -170+238 0. 0365
119686

BRIy 0B JE/ -7380+860 | —4302+960 | 0.0331
M28225

A E—7 = R ET HEM4S | HEM45/ -1600+367 | -424+368 0. 039
U88964

JECHE R (5 4F2 HLIRE S CD98/ -687+115 | -301+124 0.0374
J02939

Ay FE—Txu  EEE YK pi8 | pT8/ -3547+345 | -1491+346 0
M33882

CD44 A VRIRC CD44/ -1886+170 | -1019+134 0. 001
AF098641

A H—7 =0 %8 17-kDa/15- | ISG15/ -52444677 | -25261611 0. 008

kDa % > 230 & M13755

M2 T A

FGAL ) —H o EECBRES 2 PAI-2/ -7538+623 | -2683+648 | <0.0001
Y00630

PROS-27 PROS-27/ -2771+318 | -361+402 0
X59417

YA 7Y ARTEME X T — P IEH] 14 | p21/ -2463+315 | -885+151 0
003106

oooooao

10

20

30



L T e T e T e T e T s T e O e O e O s B e O s O s R e T e T e T e T e T e T e O e T e T e T e T e R e R e B e |

(23) JP 2005-502345 A 2005.1.27
HEFA T — E:%.:74 GCR GCS P
GenBank 3] E8)/
tsem isem
D 3ERGO/Gl A v FRIETF G0S2/ -3788+420 | -1657+275 0
M69199
Hpast HPAST/ -1532+187 | -675+139 0. 002
AF001434
TRE—VRAAL e EF—/AP FE | AP11/ -722+315 | -342+151 0. 002
v B (MIHB) U37547
AVRY CHES L RIE L INSTG1/ -2778+273 | -1797+204 | 0.0117
U96876
pim-1 F>aP—r pim-1/ -1937+245 | -1197+152 | 0.0205
M16750
YA Y v WP IRE=L AV T | CREW -2225+238 | -1435+149 | 0.0207
Tal—# $68134
Ina—R hT o AR—F—#F | GLUT3/ -3564+801 | -1422+512 | 0.0366
27 E-111 20681
SN A= F D i B ) hCox-2/ -1731+222 | -2333+389 0.167
104636
CAM/ECH 5 F
HB14 D83/ -4434+73 | -2492478 0
711697
BERF=VTa ) NINJ1/ ~1977+315 | -472:249 0. 001
U91512
AFurusAF—€ 1 Ok | TINPL/ -4723+500 | -2237+483 0. 002
EEy— D11139
LI A —EHRHT T S —¥ | ELAFIN/ -1448+462 | -292:199 0.0449
freEsH— L10343
EZHF
Nef-BAEE T 1B Naflbeta/ | -1523+467 | 1264512 0. 0268
AJ011896
R L7y —BEEREF TRIP14/ -635+67 -798+83 0.1357
L40387

oooooao

10

20

30



L T e T e T e T e T s T e O e O e O s B e O s O s R e T e T e T e T e T e T e O e T e T e T e T e R e R e B e |

(24)

BlEEFHT Y — B4 GCR s P
GenBank p2) i/
isem tsem
EBE~Y v 7 A-—F-~V v 7 A |Musculin/ | -1867+177 | -1209+116 0. 006
[ =47 R AF087036
p50-NFkp P50-NF-kB/ | -890+174 | -321+105 0.0122
S76638
£ 2. IL-1/INFe it LW 7y 7L ¥al—r&h, DXL VIS Sh3B8EF
IL1/TNF o 2L : DEX #E L
BEFY 7TV — E-1.74 GCR oS P
GenBank iy ¥/
tsem tsem
RAELEMI,
AvE—7 MM 66 Kd | IFI56/ 1283+215 3370+372 | <0.0001
N24594
AvE—aLFx1p IL1B/ 9905+1021 595+1430 | <0.0001
M15330
ArE—7xuar y LEHEM | IENIND/ 17349+784 11063+998 | <0.0001
wRNA N26683
cDé Hil D8/ 24724179 806+195 <0. 0001
X60992
A v B —7 =1 RREEF 7B IRF7/ 1413+129 3074+187 | <0.0001
U53831
INF o L7 % —BERF 1 EB16/ 5191+188 3643+267 0
019261
TNFa L&7o— CD120b/ 67424513 34534877 0
M32315
INFa LT % —2—ri—7 53 | WL/ 6560+462 34524626 0
y— ¥09392
RmMRRET I/ R7FF—EN | D13/ 2988+304 15234184 0. 001
M22324
A I A 2 (GRO-y) SCYB3/ 3228+392 14314284 0. 001
M36821

oooooao

JP 2005-502345 A 2005.1.27

10

20

30



L T e T e T e T e T e T e T e T e B e T s T e O s T e O e T e T e, O s T e T e, O e T e, T e, T e, N e IO e, O e I e |

(25)
BEFH 7Y — £B/ GCR 6cs P-fF
GenBank Fy EHy/
+sem tsem

AvE—7 20 FHEESTFF [ 16-jun/ 18704317 3656+362 0. 002
(6-16) Bi=T 022970

#A 1A > (GRO-B) SCYB2/ 54314653 2267+509 0. 002
M36820

A =7z ~P-2a L6/ 12870+630 92574863 0. 002
X04430

0X40 #BRYK EHLR 0X40/ 1157+88 588+28 0. 002
S76792

YER/=27n 77— 1g BB L+ | MIRL0/ 1492+147 780+157 0. 003
TH— AF004231

NFEMA A DA YT 77 3| ScYee/ 483+115 28+90 0. 006
Y— C2 D63789

A F—uaf% -1 LESF— | ILIRA/ 13395+1481 | 8202+1598 0.0168
TyHI=A K X52015

vk F—PMFSRI)—F | D8T/ 4180+663 2054+414 0.0197
veTE— 009937

FEHEAL mRNA Act-2/ 8697+1013 3900+1860 0. 026
J04130

<z u7r—ViEERERF MIF/ 2250+705 296+356 0. 0271
119686

BIRGWE T H JE/ 9970+999 6785+534 0. 0369
M28225

A ¥ —7xu CRERETF HEM45/ 6801+713 4768+553 0. 0474
HEM45 88964

PR B 4F2 HLESY cD9s/ 3073+194 24724243 0. 0662
(| Jo2939

AvE—7xu EEY R0 E | pT8/ 71554826 5241+503 0.0777
p78 M33882

CD44 1 Y &I RC CDa4/ 36514264 31214195 0. 0962
AF098641

Ay —7 -l 17- 18615/ 882141574 6128+993 0. 1801
kDa/15-kDa & > 732 & M13755

B =2 F A

TTAL = oEMACEEA 2 | PAI-2/ 94274717 58321531 0. 001

Y00630

gooogobao

JP 2005-502345 A 2005.1.27

10

20

30



L T e T e T e T e T e T e T e T e B e T s T e O s T e O e T e T e, O s T e T e, O e T e, T e, T e, N e IO e, O e I e |

oo

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

540
uo
od

European Community Respiratory Health
997.156:1773-1780) 0 0 0 00 00O 0OOO

(26)

BEFH 7TV — 1.4 GCR 6cs P-fE
GenBank R2) ¥/
tsem tsem
PROS-27 PROS-27/ 5853+316 3557+443 0
X59417
YA 7V AKX —YIEFH | p21/ 3544+492 1975+261 0.0123
1A 003106
U v RER GO/G1 AA v F#EETF | G0S2/ 14034737 13474548 0.9539
M69199
Hpast HPAST/ 2370+263 1545+272 0.0418
AF001434
TR =L R/AP FEBSB AP11/ 1826+137 1885+150 0. 7754
(MIHB) U37547
AVARY CHEY NI E L INSIGL/ 44144353 3201+285 0.0175
96876
pim-1 v ad—r pim-1/ 2347+411 19474511 0. 5462
M16750
B2V vy AP &L A b | CREM/ 48754216 4613+411 0. 541
Fojig 568134
INha—R G oAR—F—HF | GLUT3/ 5396+930 29144713 0. 0476
L7 E-111 M20681
b by udF s F—E-2 hCox-2/ 1735+302 26834513 0.1195
004636
CAM/ECH % F
HB14 CD83/ 5991+138 2892+150 | <0.0001
711697
BENF= VY NINJ1/ 4607+401 2359+264 0
191512
AEau7FaFLF—¥ | O | TIMP1/ 9451+1006 5574+611 0. 005
AEEH— D11139
TF AL —ERENT 1T A F— | ELAFIN/ 27441768 5774174 0. 0166
P e H— 110343
EEXF
Nef-BREE T 1B Naflbeta 6890+505 34124314 | <0.0001
/
AJO11896
FRIR L& 7% —WEFAKT | TRIP14/ 1046+130 1488+167 0. 0452
140387
Ooo0o0oao
BEFH 7Y — E7.74 GCR 6CS PfE
GenBank KRy 5/
tsem tsem
EHA~Y v 7 Z-N—T-~VJ v 7 | Musculin 2832+297 2145+109 0.0489
RAEERT /
AF087036
p50-NFipB P50-NF- 2394+169 1995+206 0. 1487
kB/
576638
oooao
oo
oo
00000 (Kauppi P.O O Eur. J. Hum. Genet.
Mol. Gennt. 2000.9.549-59; Ahmed S.0O O Exp.
Oo0oO0ooO0O0oO0oo0oO0oo0ooOooo0oboOoec-ROO0DDOOODOOODO
0000000000000 D0O0O0D0O0OO0DOGC-RO
Ooo00ooo0ooooooo0ooobobooooon0onOoano
gpoec-SO000O0O0OOoO0ooOoo0ooooooooaoao
doooooooouoooooouooooaosonooano

Survey Group.
ooooooao

oo

JP 2005-502345 A 2005.1.27

oooooooobbooooooooobobbooboocec-ROODDODDOOOOOO
ooooooooooboooooooooXxoooooobooooooooao
2000.10:788-92;Heinzmann A.0O O H

Immunogenet.2000.17:18-22)

Oooooooao
031000000
oooooooao
O000IgeE OO
ocooooooao
J. Resp.
Ooo0oo0oooao

Crit.

ooooao
GC-SO O O
OO0 IgED

ooooao
O 0 0 (The
CareMed.1
ooooao

10

20

30

40

50



27) JP 2005-502345 A 2005.1.27

0007000 00000000 (EgglestonP. O O O Bush R., J. Allergy Clin. Immunol.
2001 107:s403-5)0 000000000 O0DDO0ODOO0OO0DOODDODOGC-RODOODOGOGO
I I I I o 0 I R B A B R W A B A B e N N e N N N N N N NN R NN RN
0o0o0DOoo0ooOoo0oo0oo0oo0oo0oDoOOoDoDoDOooDDbOOoobODOoooDoo0ooDoOooDoooDoodan
oooboobobooboobooooDoooD oo bOoUoboUobOoUobODo0ooboDoooDooOon
d
Oooo0Oooao
gobooboboogeC- 000D boUobUoUobOoUobUoU0oboDoUoboDoDUoUoUboobOoao
gooboobooobgoo0obgoobboobbouoboDboUoboUoboUobo0oobDboooDooOono
oo0boOoOoDbDgeGeC-ROODDOGC-SOD OO0 DDDODUODDODDODOUODDOUODOODOODOGOaOGE
-gooboboo0oboooboboobboboboDboUobuOoeGeC-ROODDGC-SOD DU D DOUOUDbDOODbDO
00000 oODOoO0obOO0o0oDoDO00o0DO0oO0o0Do0oOo0oDDoDOoODoDDODOoOOoDDODOODNAODODOODOGOnGn
00000 bDO0o0oboooboDooDoeC-ROGC-SOD DO OO OOmMRNAO D DO ODDOGODOOAO
gobooooobgoo0oboobboobobouooDboUoboUoboUobDo0obDoooDoono
0o0ooODOoooODoo0oo0oo0ooDoo0oDoOooDDbooDDbOoOobODoooDoooDooeco0oonOoOoad
gobooboobogoboec-suboGC-RUDDODUODDODUODODUODDUOUOUDOUODbDOO
goboobuoobuoobtouobobouobobooboooao
OoooOooao
0o0oDOoDbDOoOooDOooooDo(e-s)opoec-oo0(Rmh) Do ooobDbOoooDOoooOoDOoDOad
0000000000000 OO OO0 DODO0DO0ODDODODODODODOODO+/-SEODODOAO
ooboooao
oooo
[ 3.
[ 6§ G750 Gk
[ FE
[ n 61 35
: EEER () 43 + 16 54 19
E PRI (M/F) 30/70 20/80
[ THIFEGC (ng/R) | 450 (200-800) 1,610 (1,000-2000)
[ FVC (% FHI) 84 £ 19 75 £ 15

Uy b 3.8+ 1.0 2.2+0.8
[ FEVL (% T-3) 82 £ 20 81 ¢8
[ Yy b 3.2+ 1.0 3.3 +0.3

FEV1/FVC b 70 £ 10 72 £ 12
: CEST 5 54% 31%
E MCh F % L s ¥ (mg/L) 3.4+ 1.2 0.7T+11
[ 1 I (1U/L) 78 38
[
Oooo0Oooao
L0 I I I I I 0 A R R B O M A B A B A N N A W R A
O00O0DbO0O09s0 00000 OGC-SOD O30 OGC-R) OO O DOODORDNGC-SO0d
OGC-ROODDOODOODDODODODODDODODDDOODDODDOODODOODOOGOO
oobooao
O00ODO00102A0 0020000 0000000000000 0O0OO0OO0DOOODOOOAO
004A0 000 0OD01S00000DO00OD0DDODODO0DDODOU0ODDODOUODODOODODO40 000004
I I I I e e I I A O e A R A B R W A B A < LG R M A A MR W 1o I
0o0oo0DoooOoo0oo0oo0ooDoo0ooDoooDoooDDbOOoobODOoooDoo0ooDoOooDoooDoodnn
ooobooobuoobgoobooooDboooD oD bUoUooboUoboUobDo0obDoooDoon
ooboobobooboobooboogoad
OoooOooao

10

20

30

40

50



ooogao

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

OooooDo0oDo0oo oo b

OOoOo0ooooao
OOoo0ooooao

O
O

©
ol:ll:l
[ B R |

K 4A

HA
sz
GenBank

211697
AT950382
L78440
U19261
M80244
AB023205
M58603
L05424
R38263
L03411
D63789
X52425
L11329
148807
D79991

% 4B
A7

RYF—vayv

GenBank

AB009010
L78440
143185
AB020630

]
]

OO0 oooooogogog
OO0 oooooogogoze
OoooooooOodg

A

OoOoo0oo0oooaoo

g o
uo
oad
oo
oad
5A0
ao

(28) JP 2005-502345 A 2005.1.27

R% ) StdDev iy StdDev
153 %214
1.8724782 0. 33308947 1. 68067 0. 37548256
1.3549194 0.22042978 1.030298 0. 2444671
1.5259613 0. 30956995 1. 0863237 0. 34783307
1.7525064  0.4171106 1. 3473015 0. 3836438
1.9161059 0. 56795007 1. 1932454 0. 40928963
2.1412642  0.9683697 1. 55956 0. 7753593
1.6857204 0. 40931362 1.2413435 0.41113004
1.8005482 0. 49951264 1. 3440721 0. 3783
1.4709008  0.3948905 1. 2489537 0. 32604253
1.2816724 0. 18822539 1.1264083 0. 26873253
1.6949914 0. 78736067 1.2824732 0.57320374
1.4263631 0.3121133 1.1701844 0. 32265002
1.6712576 0. 45524144 1. 2668103 0. 39379898
2.149289 1. 1046098 1.4393674 0. 74329394
1.2781677 0. 26072037 1. 1245298 0. 2646311
SE StdDev a3 StdDev
T |:%-4:3
0. 7325509 0. 3312249 1, 4231814  0.5362498

1.575848 0. 33741876
2.1323266 0.40701827

1. 6486217

O oOoooo-gao
OO0 oooao
OoOoo0oo0oo0ooao
OOoo0ooooaoo
OoOoooooao

0. 2412822

00000
0 O O 5A0
00000
O IL-1p O
006cO 0
00000
00000

1. 1237841 0. 30317423
1.4901624 0.52416813
1.2882963 0.31817988

goooboobobogobooboboobonb
Ebboobooobooboobooboboooboaod
oooooooobobocoooooooooao
TNFo ODOODOOOOOOOOOOOODOAO
ooooooooobocooooooooobooao
goboobooobooboobooboobognb
ogooad

10

20

30



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

% 5A.

(29)

DRTA HHE

GC TittE

GC B4t

(n=30)

(n=66)

#{=-F (Genbank, =
7)

Rzl

[SEM S8

ISEM

P

=T F V1
(M28393, 10q22)

6085. 97

417.13412f 5250, 672

208. 2762,

0. 026

EE 35 35 2. K] 7
L7 & — 2 (75kD)
(M32315, 1p36.3—
p36. 2)

4043. 2695

172. 13469  3606. 906

126, 01189

0. 047

LPS-5 4 TNF- o
X ¥ (AF010312,
16p13. 3-pl2)

14149. 5264

339. 81314 3394, 3865

152. 35988

0. 018

F Tz
(L12691, 8)

15084. 323

1903. 8826] 10559, 057|

1213.1726

0. 045

KIAAOS42 7 ¥ R B’
(AB011114, 22q12.2)

4974. 1274

1201. 7789| 8108. 8516

872. 0196

0. 004

B2-Ismsury v
(882297, 15q21-
022, 2)

14026. 682

3886. 1045 28540. 09

3071. 3684

0. 023

75 A b B RTERE
(M57888, 14ql1.2)

3153. 3257

372.53767] 2298. 1396

185, 16092

0.01

A E L, B4
(M17733, Xq21.3-q22)

21235, 469

2459.579] 28695. 383

2114, 4946

0. 042

HLA 2 5 X 1 B8
(X58536, 6p2l. 3)

23571. 922

2747. 8647  31607. 03|

2214. 8435)

0. 042

[HEE T EF-1-o
(J04617, 6ql4)

18835. 99

3337.1677] 30409. 002)

2609. 5315

0. 0344

EST (A1526078,
20413. 3)

18714. 736

1704. 359 24808. 363]

1547. 6501

0. 043

CD98 (M80244.
16924. 3)

798. 8602

93.80168)  642. 308

47. 76093

ns¥k|

2K+ < -B DNA
Fad 2=y b
(M58603, 4924)

1118. 81562

131.4039] 1171212

94. 15151

ns*¥

VIFINVRI VAT 2
— i L
54 DT 7 F -5

(L78440, 2q32.2-
432, 3)

2115. 2861

177.11328] 2072. 295

94. 97464

ns¥x|

gooogobao

JP 2005-502345 A 2005.1.27

10

20



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

[Nef—BIEEE T 1
(AJO11896, 5q32-
q33. 1)

(30)

2744. 2788

242. 81891

2588. 429

162. 65399

ns¥k¥

CD44 Hil (L05424,
11p13)

1856. 1018

95. 87001

1778. 6385

104. 54533

nsk¥|

(2 -5)FYI7F=
L= by T —¥
(AJ225089, 12q24.2)

337. 42038

18. 820648]

383. 4079

54. 559353

ns¥x|

[{ > % —7 = u
HF 74 V8 a
(U53831, 11pl5.5)

820. 22296

40. 891983]

803. 94714

37. 65985

ns¥H|

{2 F—T7
e & 2 & p18
(M33882, 21q22.3)

692. 43274

53, 864306

769. 76037,

61. 446373

ns*¥

AT A ENTING
It 1-8U #isT
(X57352, 11)

10073. 882

1202. 4331

10348. 615]

847, 59143

ns*¥

R A R=g |}, 3
@157 (20kD)
(U88964, 15q26)

2659. 649

120. 11462]

2733. 2332

64. 77266

ns¥¥]

LA B =7z -HY
Wz vy R,
15 kDa (m13755, 1)

2001. 0354

107, 30703]

2131. 9282

121. 11149

ns*k|

D44 7 Y B4 RC
(AF098641, 11p13)

1635. 3041

92.87121

1546. 3922

101. 99627

ns¥¥|

CD83 B (211697,
6p23)

14003. 7795

509. 4784

2995, 624

343. 3428

nskk|

v —7 = B
ISET LAY R
(U22970, 1p36)

1222. 6351

87. 984886

1198. 6647}

74. 25269

ns¥k

INF L& 7 & —-FiE
1 (U19621, 9933-
q34)

1024. 6047

76. 8937,

970. 14984/

68. 22721

ns¥k|

AN T = Val)
1 (U01512, 9q22)

1952, 9832

108. 31899

819. 72675|

72. 15633

ns¥¥|

TNF L& 7 & — -l
HF1 (U19261, 9q33-
034)

602. 10754

55. 548782

552.694J

36. 47862

ns¥¥|

iz 5 K7 ISGF-3
(M97936, 2q32.2)

1047. 2883

84. 6747

1043. 8727

51. 559406

ns*k]

(-0 t%s-T VBT §—
(AF043129, 5p13)

1293. 5005

221. 00233

1776. 9689

196. 31573]

ns¥H

{7 —af% 8
(M28130, 4q13-g21)

9098. 902

881.07416]

7048. 5723

759. 5493

ns*¥|

GRO2 A2 =t
(M36820, 4921)

3172. 951

401. 67627,

2370. 0527]

298. 47812

ns¥*x|

EHAVELY A
Je—r1%2FT5
> —F z a5
LAy
M24594, 10925-q26)

1242. 70598

46. 875942

299. 46494

47. 465668

ns*¥

AR
Ve—baRATS

oooooao

JP 2005-502345 A 2005.1.27

10

20

30



G

[ (-7 30y~ SH I P
[ (AR026939, 10q24) [335.2246 | 098.50067| 348.74557| 38.996685| nsk*
RyR 77—y 2=~ IR T
[ 1(M37435, 1p21-pl3) [3976.1692 |148.23972| 4297.3677| 118.11726] nsk¥
Ras £ B E X —
[ (M37190, 20) 103. 64886 | 51.292507| 117.76897| 47.070602| ns*¥
[ /NEEEY A B A
A2 (M28225, 17q11. 2-
[ a21. 2) 176. 61205 |47. 855843 356.2777] 170.02516] nsk*
ooty -2 -2 (U04
[ 636, 1q25.2- q25.3) [1282.8784 |245.26799| 976.03503 140.18762| ns*H
bovAT-3v)” HERERF,
[ B L7 #—11(T0-
[ 80kD) (D50683, 3p22) |665.96454 |39.320732[ 684.6929] 31.560013] nsxH
A 7 U v 7 AMP-IGE
[ LA PEY 2 L—
#— B A VB (368134,
L 10p12. 2-p11.1) 571.4737 | 76.16772| 683.9707 86.563515| ns¥¥
[ A —af*xr 1L
Sy —Frrd=2
[ k
(X52015, 2q14.2)  [2650. 151 386.6683] 2049.2832  280. 7141 ns*¥
[ f s —uf%6 [218.93637 | 79.35666 372.81816 181.83186| nsxH
(X04430, 7p21)
[ Nof-EET 1 (AJ0
[ 11896, 5q32-q33.1) [1628.6475 | 86.34723] 1530.4146] 92.62164] ns**
NEEMEY A N A
[ A7 (X72308, 17qll.2-
q12) 121.53884 | 8.26777] 149.0766] 20.418268] ns*H
[ 7 T Ea
[ A2 (26683, 17qll. 2-
921. 1) 227. 42393 |82.810646] 527. 6503 265.94244] ns*¥
[
[ # 5B.
IL-1/TNF-i
[ 6C iwtE GC B
(n=30) (n=66)
[ BT ) [SEM SEH) SEM P &
[ N=TF U1 5614.334 |394.1253) 4072.83] 214. 3326]/< 0. 0001
(8 50 R+
[ L7 — 2 (75kD)
(M32315, 1p36.3-p36.2) [10050.87 |586. 6837 7283.63]440. 3941 0. 0004
[ LPS %% INF- o BT
[ (AF010312, 16p13. 3-p12)[5459. 401 [351.0782| 4387.12|170.5484 0. 001
77 (L12691, 8)[8846.362 |1376.016] 4290.63(844.5093]  0.009)
[ KTAAOS42 # /%0 &
. (ABO1114, 22q12.2) 2017.074 |946.1356| 8857, 14]1124. 027 0. 01

L
googobao

pe-Ismsusyv

JP 2005-502345 A 2005.1.27

10

20

30



L s T s T e T e T e O e O e T e T e O e O e T e O e T e T e T e e T e O e T e T e, T e T e IO e, IO e, T e T e B e B e |

L

(32)
(582297, 15q21-q22.2)  [6333.009 [3069.832] 28707 3191.635 0. 01
77 ¥4 LB RTRE
(m57888, 14q11.2) 1746.806 |232.9423| 957.865|111.5382] 0,016
FAET, B4
(m17733, Xq21.3-q22) 18450. 77 | 2309. 75| 31440. 1] 2229, 507] 0.02
A 7 7 A T EH
(X58536, 6p21.3) 17262.1 [2654.092] 34519. 5| 2601. 363] 0. 02)
HEE T EF-1-
(J04617, 6ql14) 15154.59 [2826. 921 35443. 6] 2869. 217] 0. 03]
EST (AI526078, 20ql3.3) [15054.68 |1528.611] 25434.4] 1606. 93] 0. 03]
CD98 (M80244, 16q24.3) [5682.373 |365.3485( 4127.05/234.5741[< 0. 0001
R F «-B DNA A4 7
=y | (M58603, 4q24) [7222.51 [338.3345| 5655. 56| 215. 4376/< 0.0001
YITFN NGV RT a—H
s LT
ZF 4 DT I F R —
(178440, 2q32.2-q32.3) [7142.53 |347.9236] 5567.9|216.9498|< 0. 0001
of-BIEETF 1
(AJO11896, 5332.q33.1) [10042.95 |525.3091| 8829.79]312.5778|< 0. 0001
CD44 HiJR (L05424, 6209. 805 | 263.4941| 5019. 8] 163. 5661| < 0. 0001
11p13)
@-5)FY)I7F=1—
by Fs—t
(AJ225089, 12q24.2) 3611. 673 | 259. 3965 1756. 89] 225. 7237}< 0. 0001
v 7 —7 =0 REET sl
74 VB a (U53831, |2841.19  |237.6626] 1681. 36| 160. 3967(< 0. 0001
11p15. 5)
A —7 zu HENS
VR E pT8
(M33882, 21922.3) 4426.94 | 533.6766] 1780.97] 325.196[< 0. 0001
¥ —7 > o M
1-8U ®iEF
(X67352, 11) 5763. 147 [ 1332. 153 4255, 33| 398. 2605/ < 0. 0001
A 5 —7 xu RKRE
[+ (20kD)
(U88964, 15q26) 6082. 724 [ 624. 8853 4290. 37| 330. 7253[< 0. 0001
v —T ca L -fiK S
VU E,
15 kDa (M13755, 1) 10922.46 [ 1395.841| 4956. 73] 622. 4254/ < 0. 0001
CD44 4 Y BIRC (AF09861, [5146.13  [287.7974 3879.53|144.6777[< 0. 0001
11p13)
CD83 Hil (211697, 6p23)[9242.953 |350. 8769 7918. 24 339. 6289 < 0. 0001
=T xa R
oL b (U22970, 3203. 982 [ 495. 8736 1631.66|281. 1401 0. 0001
1p36)
[INF L& & —BEEEF
1(U19261, 9q33-q34) 5005. 59 208. 4321| 4098.21]179, 4619] 0. 0002
RN F=rPaU 1
(U91512, 9422) 3715. 181 [268.8716| 3157. 01| 122.5063( 0. 0003
NF Ve ¥ —-BERT 1
r(U19261, 9933-934) 2364.498 | 96.09024| 2096. 81| 78. 13522] 0. 0007

[ E ¥ 15653

oooooao

JP 2005-502345 A 2005.1.27

10

20

30



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

L

(33)

(M32315, 1p36. 3-p36. 2)

(M97936, 2q32.2) 1760.116 ]279.2687] 1217.01]143.1016] 0. 014
(vh—nd%/—T V7" 4=
(AF043129, 5p13) 2027, 312 {184.3109] 2307. 75{174. 5007| 0. 02
A F—nf %8 13608.48 [1609. 251 17969. 3] 1448. 031] 0. 02)
(M28130, 4q13-q21)
GROZ A>3 ¥—2r 6961.234 |707.7638 5737.08}415.0885 0. 001
(M35820, 4q21)
7R 7 F R - 1
EATHAF—Txn
HEE IR
(M24594, 10q25-q26) 1572.879 |319.6902] 713.604 178.921]  0.009)
AVATERN A A A R )
4 BAvh-Tcny-HMI N 1R
(AF026939, 10q24) 1769. 121 |304.6315| 828.759|214.6707| 0. 005
7077~y anz- RIBEF 1
(m37435, 1p21-pl3) 3364.842 |117.2874] 4029.78/110.6731 0. 04
Ras £ > & B4 — 1611.356 |177.1993] 860.944]120.8235( 0. 0003|
(m37190, 20)
B A R A2
(M28225, 17ql1.2-q21.1) [10048.81 |755.9874] 8072.22(495.8341]  0.007
I uAxih—E-2
04636, 1q25.2-q25.3) [3765.675 |255.1504] 2568. 34| 233.2174]< 0. 0001
MvATE-V) AR, BV
7" #- 11(70-80kD)
(D50683, 3p22) 740.8099 | 79.60563| 844.935|86. 39076 0. 04
P47 Y v T AMP-IRE
VAV hEY ab=p= B A Y BY
(5681634, 10pl2. 1-pll.1)[6531.873 |386.0808| 5686.2]268.2961 0.017
(v -n{Fy 1 VYT B=Tvha" =z}
(X52015, 2q14.2) 13211.16 |1126.502] 9535. 15]642. 7608] < 0.0001
A F—afFx6 13482.49 [852.9056) 10099. 2| 625.5049(< 0. 0001
(X04430, 7p21)
Nef-BEE#E T 1
(AJ011896, 5q32-q33.1) [5100.91 |671.4467| 4788.67{294.8366] 0.004
NEMEMET A S A AT
(X72308, 17qll1.2-q12) [766.0895 |165.4574| 686.035{91. 85867 0. 02
NFMEMEY T b A A2
(M26683, 17ql1.2-q21.1) [17108.01 |1043.492| 12566.7|742.7468 0. 003
# 5C.
GC A U T L-1/INF- MR B
GC TRk GC I SE44]
(n=30) (n=66)
45T (Genbank, = v ) [Fiy SEM Raz] SEM P &
=7+ Y1 5932. 6836 324, 4973[ 4613. 415( 214. 7653] 0. 0007]
(M28393, 10922)
R SE R T
L& 7% — 2 (75kD) 7508. 2896 451. 0622| 6416. 635] 365. 9207 0. 0731

ILPS-% TNF-a

ugboodagbad

JP 2005-502345 A 2005.1.27

10

20

30



L T T e T e T e T e O e O e T e O s T e R e T e T e T e O e R e I T e T e T e T e T e TR e T e T e TR e T e R e T e |

L

(34)

&7 (AF010312, 5786. 222 306. 7707| 4946. 478{ 171. 3137[ 0. 0127]
16p13. 3-p12)

7> 72y (112691, 8) 11441, 772 1372. 689] 7818. 661/ 922. 0382] 0. 0251
KIAAOS42 % L /2 H

(ABO11114, 22912.2)  [5714. 3643 1558. 592/ 9333. 106| 1256. 301] 0. 0201,
B2-ismsury

(582297, 15q21-922.2) [13301. 895 2780. 221| 30811. 06] 3742. 183 0. 0027]
77 FA b BRI

(M57888, 14q11.2) 1877. 4227 216. 4729] 1227. 949 107. 5656] 0. 003]
A E L, B4

(M17733, Xq21.3-922)  [19120.795 1911.539] 26315.6]1943,828]  0.019)
LA 25 A1 EH

(X58536, 6p21. 3) 22299. 861 2913. 894| 34067, 19] 3096, 341 0. 0145
KT EF-1-a

(J04617, 6ql4) 18670. 865 3364. 731{ 33042. 49] 3563. 801 0. 0015)
EST (AI526078, 20q13. 3) |17650. 287 1587. 158 25903, 59| 1771, 242[ 0. 0032]
CD98 (M80244, 16424.3) |5768.97 406. 1578]4463. 957]177. 7024] 0. 0011
KR F « B DNA 54

7 3=y b (M58603, 4924) [6144. 28 307. 2589] 5010, 971| 179. 1457 0. 0012)
TN AT i K U

B 4 DTIFA" ~p=

(178440, 2932.2-q32.3) [6800. 764 284. 0342] 5744. 643] 184. 6763 0. 0021
Nef-BHEE T 1

(4J011896, 5932-q33.1) 9655, 332 495, 7066| 8075. 491] 259. 7791 0. 0026
CD44 HR (L05424, 4486, 082 168. 28 3818, 656( 133. 3167] 0. 0042
11p13) )

@-5)AYIT7r7F=1

—hrFE—E

(AJ225089, 12q24.2) 1667. 9843 164, 3503 1064. 525[130. 1923] 0. 0054
A 7 —7 o R

F 74 VHla

(U53831, 11pl5. 5) 2292. 962 205. 8358| 1611. 122) 146. 0624] 0. 007|
CEREIELVE 2 R TP A}

78 (M33882, 21q22.3) [2946.7205 383. 2516| 1801. 234] 261. 7923 0. 0099)
A VA —T B

1-80 BT

(X57352, 11) 18983, 514 1053. 469] 6070. 849 616. 6636 0. 0109
{2 F—T = v R

=7 (20kD)

(U88964, 15q26) 6519, 748 401. 4738|5387, 727|239, 7823]  0.012
A2 F—T =1 - F

&8, 15 kDa

(m13755, 1) 6071. 2886 915. 0679] 3757. 143|548, 3279|  0.021
CD44 A > #4 RC

(AF098641, 11p13) 3719. 6047 178. 2906] 3236. 746| 115. 0394 0. 0225
CD83 HUR (211697, 4931. 093 295. 5049] 4274. 713/ 230. 1791} 0. 0354
6p23)

Lt v v —T o ik

gL A2 b

(U22970, 1p36) 2737. 275 346. 7752] 1615, 407) 174, 2281)  0.011
TNF L& 7 & —-Bii

K+ 1 (U19621, 9433- [3581. 1409 185. 2364] 2935. 34| 116. 3565 0. 0027

oooooao

JP 2005-502345 A 2005.1.27

10

20

30



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

L

|q34)

(35)

ENF vVl
(U01512, 94922)

3173, 9238

222. 309

2405. 162

110. 9695]

0. 0008

INF L& 77— R
1 (U19261, 9q33-q34)

1790. 2013

89. 11578

1506. 127]

60. 22232

0. 0085

=B+ ISGF-3
(M97936, 2q32. 2)

1490. 314

178. 5814

1048. 989

102. 7824

0. 0212}

A E—af %7 L
7 —
(AF043129, 5p13)

3344. 87

271, 804

4565. 661

279. 8599

0. 0057}

Aoy —af%x.8
(M28130, 4q13-q21)

12848, 457

926. 3713

14222. 37

992. 1271

nS*H

GRO2 A2 ay—u
(M36820, 4q21)

5052. 562

564. 9373

4225, 244

349. 2652)

ns*H

A AVELRTERY,
E— b1 EHTBA 0 H
— 7 xn-iHEy N
7R

(M24594, 10q25-q26)

1094. 8508

209. 4019

672. 1904

127. 6253

ns¥H|

7RI b anFFERY
E—-rEFTHAH
RN =L 7 A
7R

(AF026939, 10q24)

1109. 5538

162. 5891

743. 2253

123. 5186

nskH

v/n7y—Yann—
RIBIE 7 1
(M37435, 1p21-p13)

3624, 9211

172. 8444

3983. 53]

132. 856

ns¥¥

Ras f B & & —
(M37190, 20)

1615. 0812

183. 4838

1285. 366}

118. 4882

ns*|

NEEMEY A A A2
(M28225, 17ql1. 2-
421. 2)

3485. 5967

409. 9117

2908. 787

418. 8578

ns¥¥|

vruatxvyh—¥-2
(U04636, 1q25. 2-q25. 3)

1004. 8341

151. 2995

1012, 272

148, 0441]

ns*¥

V7 R7 =300 BRI F,
BVE7" 4~ 11 (70-80kD)
(D50683, 3p22)

998. 71014

94, 93384

1135. 562

93. 18079

ns*¥|

A7 U w7 ANP-IRE
VAV MY ab=— B A VT
(S68134, 10p12. 2~p11. 1)

lio27. 2566

290. 9312

4019. 365

190, 1472]

ns¥H

{/h~nq%y 1 Vi7" §=Tvha" =
Ab (X52015, 2q14.2)

4454. 89

509. 2248

3887. 395

543, 3725

ns*H

o F—alxo6
(X04430, 7p21)

6479. 466

737. 0165

5473. 95

617. 1881

ns*¥]

ef-BIEHE T 1
(AJ011896, 5932-¢33. 1)

5710. 245

619. 1145

5202. 576

322. 5588

ns*¥|

BB A 5 A o AT
(X72308, 17qll.2-ql12)

1283. 77304

23. 31367|

334. 6954

61. 4575

ns*¥

[ EERET 1 F oA > A2
(M26683, 17ql1l.2-

q21. 1)

5850. 6055

630. 0103

4954, 649

646. 567,

ns*¥|

ugboodagbad

JP 2005-502345 A 2005.1.27

10

20

30



L s T s T e T e T e O e O e T e T e O e O e T e O e T e T e T e e T e O e T e T e, T e T e IO e, IO e, T e T e B e B e |

(36)

# 5D.
b 1/2 |
Cenbank [R#t L Tt ~v7
AL04996 [40456_at |Bc4a%i: Homo sapiens mRNA; cDNA J4
P DKFZp564A132 (7 m—>-
DKFZp564A132 B 3)
568134 [32066_g_at |CREM ICREM-B 10p12. 1
Fpll. 1
58603 [1378_g _at KBF1 bt MERF £ -B DNA AR Y 7 2= v He24
b (NF-kB) mRNA, 5E27% cds
M13755 |[1107_s_at |ISG15 17-kDa % /%2 & 1
[L31584 {1097_s_at [EBI1 BLR2 CMKBR7 fel: b FCEA-RALET S — [17q12-
(EBI 1) ®EFTF V3 la21. 2
AF02237 Fﬁw‘)—a‘ EGFA A sapiens MBI HFAER 7 uRNA, Bpl12
5 e/ cds.
58603 [1377_at  [KBF1 b MEET B DNAKSY 7= v Hq24
r h (NF-kB) mRNA, 52427 cds
M58603  [38438_at  [KBFI b MEEF «-B DNARA Y7 2= v 424
k (NF«B) mRNA, 52272 cds
88964 [33304_at  FIEM45 HESVA" pzabel” v~ SRER; i 7" Fh 15926
Mz & 9 B 47 ORF [l
L8177 [931_at ERT2 Y AP EEY  E
BT 2 (VB R 6 EA-
LS E—)
D67031 [33102_at  |ADDL BEEI: 75 a—3 > (adducin) £ [10g24.
5 NI BT B H sapiens  |q24.3
ADDL mRNA, 55272 cds.
WL02197 [36711_at  |HS506A DKFZP586A1024 [C220rf5 22q12
i
01512 [1916_s_at le—fos LR b MHIRA Y 2P — o~ [14¢24. 3
fos (5E&72kicH).
59417 [36122_at [TOTA PROS27 BEASUR: #. sapiens PROS-27 mRNA  [14q13
JHH
BASELINE
Rest ()*S
Genbank [F#f 3tiE [RiEA ~ 7
02910 [i852_at  [INFA DIF TNFSF2 |feE 5158 5 bp21. 3
M15330 [39402_at [IL1B MRt h A% —nAfF 1B Rqld
(IL1B) mRNA, 52272 cds
04130 [36674_at MIP-1-BETA SCYA4, MIP1B 17921
28130 |1369_s_at (IL8 TR & hA v F—a A %28 Mq13-
(IL8) Mix ¥, 52272 cds 21
D90144 [36103_at MIPA SCYA3 MIP1A 17q11-
a2l
81914 [1237_at  [IEX-1 [ COEa L e 6p21. 3
11329 [1292 at  |PAC-1 PAC1 PAC-1; #E7E Rall
57888 [32370_at  (CSPB CTLAI CCPL BUARIR: b F (7 m—2 AB34) 14q11. 2
CGL-1 CSP-B RSB T-1 o BR-EREE Y o
=277 —€ 1 (CILADBREFEE
2 cds
oooooad

JP 2005-502345 A 2005.1.27

10

20

30



37

16441 |259_s_at

[INFSF1 TNFB LT

V74 ¥y 6p21.3

X68277 [1005_at  [CL 100 HAGIR: # o 7BFa v RRA7 [5gd4
7 Z—BietT B H sapiens CL
100mRNA
78992 [32588_s_at [ERF2 TIS11D {EARYR: A, sapiens ERF-2 mRNA 2
L12691 [31506_s_at [DEF3 HNP-3 R B
711697 [37536_at  [CD83 BHE/IMBRIKL, 5 S 24K Bp23
o KONEMAE Y o BRIC L D BB
- MRRES 7, RfEs/ar) v
(R—=—T 7 I V=D A 73—
69199 [38326_at  [G0S2 BESIR: & b GOS2 # 23/ Hiltfs  [1q32. 2
I, &7 cds a4 1
17017 [35372_r_at MDNCF SCYB8 IL8 L8 4ql3-
a2l
09937 [189_s_at [URKR UPAR CD87 [EERR e v ux—PR75 % 19413

/LTS —, X7

U27467 [2002_s_at

BCL2L5 BFL1 GRS HBPA1

Bc1-2 A ; vy At RGBS B [15024. 3
N VB, Swiss-Prot HILE S
R07440; YYAMVATI=S/I" Jun B
Bcl-2-BIZYEfEL, Swiss—Prot FatH
5 P10418; Fik: HERER

= b

AL02231 [37456_at  |dJ117715. 1 FHTX Y vy FICE D PR~ [22q13. ]
5 b: ESTs: Em:AA316883
59465 595_at TNFALP2 A20 [EFEEE T o 6
By LV E
U04636 [1069_at hCox-2 BEAEIR: H sapiens 7 uA¥ L |1g25. 2-
7 F—¥-2 (hCox-2)M=F, 55& [125.3
/2 cds
# 5E.
Genbank  Btif [ F—U—F Custom
Field 2
AL049963 D4S1572
568134 CREM A 7Yy 7 AP-IRERET LAY b 105208
T2 —H—
B4 YH |
M58603 KBF1 £EF < -B DNA &Y 7 2 (AT « -B DNA D4S1572
=k
a7 ==v
13755 15615 M F—Tzu s o F—Tzm s A 7 DBS264
7 E, 15 kDa -7z o
i A - Y
31584 EBIl BLR2 |/ENA L (C-CEF—7) CEBA-EAVETH¥— HN/A
CMKBR7 L7 E—T
AF022375  VEGFA 1 & Py BIREIA T D65282
M58603  [KBF1 WiHF «-B DNA A 72 AT« -B DNA B F 7 4s1sr2

L= b

58603 KBF1

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

BHIlA 1 \2RiT3 «

77 FETFz ALY [a=y b

R Y WX F < -B DNA &Y~ D4S1572

a
ugoooaoobadod

JP 2005-502345 A 2005.1.27

10

20

30



(38)

[ I —OBET (105 [
[ U88964 rmm LV 5 — 7 = o R pv/a
-7 20kD
[ L08177  [EBI2 I PR A R— e A D1351298
VAFBERET 2 (Y 8
{ -HRNGCEA-KE LY
[ 7% —)
D67031 ADDL TFa—y 3,4 VHla |[FFa—L U F L %7 DI0S59T
[ ; ADDL
[ L021977  HS506A et ff 22 A —7 ) —F A HTG; CpG Bh; MAFF JN/A
ST V—h5
[ DKFZPS86A10
[ b4
01512 c—fos y—-fos FBJ A" VE-HINE WAk |4 a2 Po—2 N/A
[ VEVAEVr 3.
59417 [OTA PROS27 [Hij#k#k P27K # > 37 [PROS-27 BinF; BiMk#i= HN/A
[ VRV RS RiHEES )
[ JE; RNA-#EE S 0 E
Genbank  [3Ei& PEY T Custom
[ Field 2
02910  [INFA DIF  [EBBEERT (177 F2) L7 FA~TF F; EESEIN/A
[ TNFSE2 R
[ 15330 IL1B A F—uf % 1B { v F—u % -1 D25160
04130 IP-1-BETA |INB#MEDA b hA A4 lact2 MiEF: oErE (L& D175933
[ (= 7 A Wip-1BIZHAR) =7
28130 [L8 fF—uf¥x8 Lt r—nix8 JN/A
[ 90144 MIPA SCYA3 |NgBfE+A LA 2 A3 [LD78:LD78 o :#4hh4v; BEEHN/A
(= A Mip-loZABIA) (8= 7730 22 7 1
[ 581914 1EX-1 BB 3 D651660
[ 11329 PAC-1 PAC1 [Z Y RO BEF s vRR7 [ JE-Fryvbarri-t ; FrD252264
77—+t %y
[ M57888 CSPB CTLAL |¥'F » ¥ A A B BiBRIE MR T-) > S8Rk~ HN/A
CCPI CGL-1 BREE D 2 RFF5—¥ 1
[ csP-B
[ M16441 [INFSF1 TNFB |V 74 b o RiBE |V 74 My REBEEEEN/A
LT S FER T
[ 68277 CL 100 pon S -Fuysbarsi-t [Fusvmazrz—¥ HN/A
[ 78992 ERF2 TIS1ID EAEEIER T 2 (BGF-INE [ERF-2 BET D252259
B F 2)
12691 DEF3 HNP-3 [F7 =v v, a8, % JN/A
( -4 B
[ 711697 Cb83 CD83 HLIR (&AL B )1 R, HB15 BIETF; %afsZ o [p6S259
efE) 07 )7 A-n =7730=) Y A=iST 7 I Y —
[ M69199 60S2 HEE U L 3Bk GO/G1 RA w [60S2 # 2 0E HN/A
Fi#isT
C M17017  MDNCF SCYB8|T > #—=1 %> 8 B-ruo a7 ) pas3odz
1L8
[ 109937 URKR UPAR [FF R/ —# LTI FR—F—, vax+—+F HN/A
[ D87 LSy —
127467 BCL2L5 BFL1 [BCL2 BHg# o /37 H Al D1551005
[ GRS
0
O00oo00oaaao
[ FEPAL |
[ 40022315 KJ117716.1 [V 2 F o, K52 b F-REHIG: CpG B 4 Lo F .5 BN/A
e, EIYEME, 2 (Fv2F L2 F 2 LGALS2; NSESS
[ 2)
M59465 INFALP2 A20 [BHFESERF, o-FHES N/A
[ 73
[ 104636 hCox-2 v raiX vy —E-2 HN/A
O
oooooad
Oo0o0ooO0ooobooob0ooooooooobooonOoa
oodo0oo0ooooboooooob0oboooboonOooao
Oo0o0oooooboooboobooobooobooao
Ooo0O0oo0oOoooaoano
oodoooad
Oo0o0ooo0oo0oo0b01400000000000GC-ROO
oo0o0oo0oooooooooobobooooboonOonoaono
gooooodooooooooooooogd
1 I - I e I A R A I O B A A O B R R
S0 000000 o0bO0O0ooO0bO0ooboboboooboaaano

JP 2005-502345 A 2005.1.27

10
20
30
40
oooooooboooooogao
ooooooobooooooogoao
40000000000000
ooooooobooooogoogoao
goooooDaoGeC-RO0O0OGC
gbooboooooboaooan 50



gooao
ogooao
GC-RO

[N

I:I_PDD

O Ooogoo
O

O0Ooo0ooood

O O0Oo0oooao

O 0Ooo0oo0ooao
Ooooocoooooooogdg

LT-SO
ugod
ogoao

OooooooogoogooQg
P Oo0o0ooogogQgogodg
OoooooogogQgooao

N

oooag

gd
Oood
od
od
880

o O O0O0Oo0o0gogod
Oo0oooogoQgogao
Oooo0ooooQgoao
Ooo0oooogoQgoo
O O0oOoooOgoogod

O
O O o

oad
goi120d
ogooad
900 O O

|
|

Fig. 1

O 0Oooo
O o0Oooo

(@)
OooooogQgoao

OooOoogogoao
OOoooogogoodgdao
OoooooogooQgoao
OO 0O0o0goQgoo

[ |
O d

O
O

ELEY

61yl ol 02 €2 % 6 2 S¢ € ¥ W v 05

WEDFY P IREE L

O oOood
O Oood

O 0Oooo

(39) JP 2005-502345 A 2005.1.27

(S]
OoooooogogQgoo

od
gbooobooboobooboobooooao
oooooooboooocooouooooooao
gboobooooobooognb
gisgoobooboobooboooogobaoadao
goooooooooooooooooooao
goobooobooobooboobogobogobao
gogboobobooboobooobooboogobad
gooooobOoOoobooooooechbboOnn

Loocvbooouonoll2zobooooooooan
goLT-ROO0D0O0O0DOO0OODOOOOODOOn
gbooobooboobooboobooooad
oooooooOoooogao

O
O
O
O

Fig.2

anss

10



JP 2005-502345 A 2005.1.27

(40)

gooad

oonoao

¥ 814

€6

LEs LN N 0 @ 2 R R AT E oy

RERET IHBE

oooag

WELE S HETIREM L
ol 0

$ 31 ——t00
—_— <o
#ER L] ——
Fvo
¥
e LT Zlarewsa LTI F9'0
80
(~rex—>/OINL + JUTD BES v—+c
FEIIE VRE I & LY VA

#L@RM-11

B0 £



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

oooooooooooano

/021261 A2

e

(0] 1)

(41)

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

(19) World Intellectual Property Organization
Iniemational Bureau

(43) Tnternational Publication Date
13 March 2003 (13.03.2003)

(10) International Publication Number

WO 03/021261 A2

{51) International Patent Classification”: GOIN 33/50

(21) International Application Number:  PC1/1B02/03613
{22) International Filing Date:
2 September 2002 (02.09.2002)

(25) Filing Language: English

{26) Publication Language: linglish
{30) Priority Data:
09/947,991 6 Scplember 2001 (06.09.2001)  US
{63) Related by continuation (CON) or continuation-in-part
(CIP) to earlier application:
us 09/947,991 (CIP)
Filed on 6 September 2001 (06.09.2001)

Applicant (for all designated States except US): DECODE
GENETICS EHF. [IS/IS]; Sturlugotu 8, 1S-101 Reykjavik
8.

Inventor; and
Inventor/Applicant (for US onfy): HAKONARSON,
Hakon [[S/1S]; Grjotasel 3, 1S-109 Reykjavic (IS).

{81) Designated States (narionalj: All, AG, AL, AM, AT, AU,
AZ.BA.BB,BG, BR, BY, BZ, CA, CIT,CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GII,
GM, IIR, 11U, ID, 1L, IN, 18, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LI, LU, LV, MA, MD, MG, MK, MN, MW,
MX, M7, NO. NZ, OM, PH, PL, PT, RO, RU, 8D, SE, SG,
ST, SK, S, TI, TM, TN, TR, TT, TZ, UA, UG, US, U7,
VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional); ARIPO patent (GH, GM,
KE, 1.8, MW, M7, 8D, SL, 87, T7, UG, 7M, 7W),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Luropean patent (AL, BL, BG, CH, CY, CZ, DL, DK, LL,
IS, T, IR, GB, GR, 1L, I'T, LU, MC, NI, PT, SIi, $K,
TR), OAPT patent (BT BJ, CT, CG, CIL CM, GA, GN, GQ,
GW, MI, MR, NE, SN, TD, TG).

Published:
without international search report and lo be republished
upon receipt of that report

For two-letter codes and other abbreviations. vefer to the "Guid-
ance Notes on Codes and Abbreviations” appearing ai the begin-
ning of each regular issue of the PCT Gazelle.

{54) Titl
DISEASLE

e: METIIODS FOR PREDICTING DRUG SENSITIVITY IN PATIENTS AFFLICTED WITII AN INFLAMMATORY

{57) Abstract: Methods are disclosed for predicting the efficacy of a drug for treating an inflammatory disease in a human patient,
including: obtaining a sample of cells from the patient; abtaining a gene expression prafile of the sample in the absence and presence

ol in vitro modulation of the cells with specilic cylokines and/or mediator:

and comparing the gene expression profile of the sample

with 4 reference gene expression profile, wherein similarities between the sample expression profile and the reference expression
profile predicts the efficacy of the drug for treating the inflammatory discase in the patient.
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METHODS FOR PREDICTING DRUG SENSITIVITY IN PATIENTS
AFFLICTED WITH AN INFLAMMATORY DISEASE

RELATED APPLICATION
This application is a continuation-in-part of U.S. Application No.
09/947,991, filed September 6, 2001. The entire teachings of the above application

are incorporated herein by reference.

BACKGROUND OF THE INVENTION

The field of pharmacogenomics measures differences in the effect of-
medications that are caused by genetic variations. Such differences are manifested
by differences in the therapeutic effects or adverse events of drugs. For most drugs,
the genetic variations that potentially characterize drug-responsive patients from

non-responders remain unknown.

SUMMARY OF THE INVENTION

The present invention relates to methods for determining a patient’s
responsiveness to treatment for asthma and related inflammatory conditions.

In one embodiment, the invention is directed to a method for predicting the
efficacy of a drug for treating an inflammatory discase in a human patient,
comprising: obtaining a sample of cells from the patient; obtaining a gene expression
profile of the sample in the absence and presence of in vitro modulation of the cells
with specific mediators; and comparing the gene expression profile of the sample
with a reference gene expression profile, such that similarities between the sample
expression profile and the reference expression profile predicts the efficacy of the
drug for treating the inflammatory disease in the patient. The reference gene
expression profile can comprise expression levels of one or more informative genes

listed in Tables 1, 2A, 2B, 4A, 4B and SA-5E. The similarity between the sample
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expression profile and the reference expression profile predicts the efficacy of the
drug for treating the inflammatory disease in the patient. In a particular
embodiment, the sample is exposed to the drug for treating the inflammatory disease
prior to obtaining the gene expression profile of the sample. In a particular
embodiment, the sample is exposed to the drug for treating the inflammatory disease
prior to obtaining the gene expression profile of the sample. The inflammatory
disease can be asthma, atopy, rheumatoid arthritis, juvenile chronic arthritis,
psoriasis, inflammatory bowel disease (IBD) and sepsis. The atopic inflammatory
disease can be rhinitis, conjunctivitis, dermatitis and eczema. Drugs can be
corticosteroids, f2-agonists and leukotriene antagonists for asthma. In addition, for
inflammatory diseases, the drug can be a symptom reliever or anti-inflammatory
drug for an inflammatory disease condition. In one embodiment, the sample of cells
can be derived from peripheral blood mononuclear cells or neutrophils. Ina
particular embodiment, the gene expression profile of the sample can be obtained
using a hybridization assay to oligonucleotides contained in, for example, a
microarray. In another embodiment, the expression profile of the sample can be
obtained by detecting the protein product of informative genes. The detection of
protein products can include the use of, for example, antibodies capable of
specifically binding protein products of the informative genes. The reference
expression profile can be, for example, that of cells derived from healthy, non-
atopic, non-asthmatic individuals. In another embodiment, the reference expression
profile can be that of cells derived from patients that do not have an inflammatory
disease. In one embodiment, the cells are treated with the drug candidate before the
expression profile is obtained.

In yet another embodiment, the invention is directed to a method of screening

for glucocorticoid sensitivity in an asthmatic patient including: obtaining a sample of

" cells from the patient; obtaining a gene expression profile from the sample in the

absence and presence of in vitro activation of the cells with specific cytokines
(mediators); and comparing the gene expression profile of the sample with a
reference gene expression profile, wherein similarity in expression profiles between
the sample and reference profiles indicates glucocorticoid sensitivity in the patient

from whom the sample was obtained.
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In yet another embodiment, the invention is directed to a method for
predicting efficacy in a human asthmatic patient of leukotriene antagonists,
including: obtaining a sample of cells from the patient; obtaining a gene expression
profile from the sample in the absence and presence of in vitro modulation of the
cells with specific mediators; and comparing the gene expression profile of the
sample with a reference gene expression profile, wherein similarity in expression
profiles between the sample and reference profiles predicts the efficacy in the human
asthmatic patient of leukotriene antagonists.

In another embodiment, the invention is directed to an expression profile
comprising expression levels of gene products from one or more genes described in
Tables 1, 24, 2B, 44, 4B and 5A-5E.

In another embodiment, the invention is directed to a method for predicting
the efficacy in a human asthma patient of leukotriene antagonists including, but not
limited to, montelukast (a.k.a., SINGULAIR™; Merck, Whitehouse Station, NI),
zafirlukast (a.k.a., ACCOLATE™, AstraZeneca, Wilmington, DE), and zileuton
(ak.a., ZYFLO™; Abbott Laboratories, Chicago, IL), comprising: obtaining a
sample of cells from the patient; obtaining a gene expression profile from the sample
in the absence and presence of in vitro modulation of the cells with specific
mediators; and comparing the gene expression profile of the sample with a reference
gene expression profile, wherein similarity in expression profiles between the
sample and reference profiles predicts the efficacy in the human asthmatic patient of
leukotriene antagonists.

In another embodiment, the invention is directed to a kit for predicting the
efficacy of a drug for treating an inflammatory disease in a human patient according
to the methods described herein comprising hybridization probes capable of
hybridizing to polynucleotides corresponding to pre-determined informative genes
and reagents for detecting hybridization. In a different embodiment, the invention is
directed to a kit for predicting the efficacy of a drug for treating an inflammatory
disease in a human patient according to the methods described herein comprising
antibodies capable of specifically binding protein products of pre-selected

informative genes and reagents for detecting antibody binding.
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BRIEF DESCRIPTION OF THE DRAWINGS

The patent or application file contains at least one drawing executed in color.
Copies of this patent or patent application publication with color drawings will be
provided by the Office upon request and payment of the necessary fee.

The foregoing and other objects, features and advantages of the invention
will be apparent from the following more particular description of preferred
embodiments of the invention, as illustrated in the accompanying drawings.

FIG. 1 is a representative Bayesian matrix plot demonstrating the predictive
accuracy of a naive Bayesian classifier in predicting drug response phenotypes of 14
glucocorticoid resistant (GC-R) and 14 glucocorticoid sensitive (GC-S) patients.
The 50 genes predicted the correct drug response phenotype with 82% accuracy.

FIG. 2 is a representative Bayesian matrix plot demonstrating predictive
accuracy of a naive Bayesian classifier in predicting drug response phenotype of GC-
R and GC-S patients when all 54 patients were included in training the classifier.
Fifty genes were selected that predicted the correct drug response phenotype with
81% accuracy.

FIG. 3 is a representative Bayesian matrix plot demonstrating the predictive
accuracy of a naive Bayesian classifier in predicting a drug response phenotype of an
independent cohort of 14 GC-R patients that were not used in the process of gene
selection or in training of the classifier. The 50 genes selected predicted the correct
drug response phenotype with 86% accuracy.

FIG. 4 is a representative matrix plot showing the differential expression of
15 genes (see Table 5) that were examined in 88 patients. In addition to the genes
listed above, all of which carry a predicted weight, these 15 genes most accurately
differentiated a cohort of GC responders from non-responders using the induction
time point for the training set. Together, these genes predicted the correct GC
response phenotype of an independent patient cohort of equal size with 86%
accuracy.

FIG. S is a plot demonstrating predictive accuracy of a naive Bayesian
classifier in predicting the drug response phenotype of a cohort of 12 Leukotriene

Sensitive (LT-S) and 12 Leukotriene Resistant {LT-R) patients using the “leave one
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out cross validation” (LOOCV) method. The 12 genes selected predicted the correct

drug response phenotype with over 90% accuracy.

DETAILED DESCRIPTION OF THE INVENTION

A description of preferred embodiments of the invention follows.

The present invention is directed to methods for predicting efficacy of drug
treatment in asthma patients and to methods for screening drug candidates useful in
treating inflammatory diseases. Current methods of treating asthma involve the use
of corticosteroids, B2-agonists or leukotriene antagonists. Although asthma has been
treated by these methods for several years, a significant fraction of asthma patients
are resistant to treatment. As there are risks associated with methods for treating
asthma, identification of patients that will be responsive to treatment is important.
Methods described herein are used to identify genes that are differentially expressed
in responsive patients when compared to non-responsive patients, thereby allowing
for a convenient determination of patients that are responsive to treatment.
Described herein are methods for activating in cultured cells obtained from patient
samples and methods for utilizing said cultured cells for drug screening and
obtaining expression profiles.

Asthma, or Reversible Obstructive Airway Disease (ROAD), is a condition
in which the airways of the lungs become either narrowed or completely blocked,
impeding normal breathing and leading to potentially more severe health problems.
Although normal airways have the potential for constricting in response to allergens
or irritants, the asthmatic’s airways are oversensitive or hyper-reactive. In response
to stimuli, the airways may become obstructed by one of the following: constriction
of the muscles surrounding the airway; inflammation and swelling of the airway; or
increased mucus production that clogs the airway. Once the airways have become
obstructed, it takes more effort to force air through them, so that breathing becomes
labored. Because exhaling through the obstructed airways is difficult, too m{lch
stale air remains in the lungs after each breath. This accumulation of stale air
decreases the amount of fresh air that can be taken in with each new breath, so not

only is there less oxygen available for the whole body, the high concentration of
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carbon dioxide in the lungs causes the blood supply to become acidic as well. This
acidity in the blood may rise to toxic levels if the asthma remains untreated.

Although asthma creates difficulties in breathing and can lead to more
serious problems, the lung obstruction associated with asthma is reversible, either
spontaneously or with medication. Asthmatics can take anti-inflammatory agents
such as corticosteroids, bronchodilators and leukotriene antagonists to reduce
inflammation and asthma symptoms.

Corticosteroids are sometimes also referred to as “steroids.” This type of
medication is not related to the anabolic steroids that are misused by some athletes to
increase performance. Rather, corticosteroids have been used as a treatment for
asthma and allergies since 1948. They decrease airway inflammation and swelling
in the bronchial tubes; reduce mucus production by the cells lining the bronchial
tubes; decrease the chain of overreaction (hyper-reactivity) in the airways; and help
the airway smooth muscle respond to other medications. Corticosteroids can be
administered in a variety of ways, such as through the use of an inhaler, topically,
orally, or through injection. Topical preparations (on specific surface areas such as
skin or the lining of the bronchial tubes) may be applied as creams or sprays
(inhalers). Corticosteroid inhalers are recommended for patients with daily,
moderate or severe asthma symptoms. Oral corticosteroids and injected
corticosteroids are generally only prescribed for those with severe asthma symptoms.

Although the use of corticosteroids has been commonplace for several years,
they are not always effective and significant side effects do occur. Some people
experience minor side effects of hoarseness and thrush (a fungal infection of the
mouth and throat) from using corticosteroid inhalers. Also, long-term use of inhaled
corticosteroids has been implicated in reduced growth velocity in children. Oral
corticosteroids can have more side effects than inhaled corticosteroids. Oral
corticosteroids are prescribed for long durations only when other treatments have
failed to restore normal lung function and the risks of uncontrolled asthma are
greater than the side effects of the steroids. For example, prednisone, one of the
most commonly prescribed corticosteroids, can lead to possible side effects of
weight gain, increased appetite, menstrual irregularities and cramps, heartburn, and

indigestion. Some patients experience side effects such as loss of energy, poor

JP 2005-502345 A 2005.1.27



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

(48)

WO 03/021261 PCT/IB02/03613

20

25

30

-

appetite, and severe muscle aches or joint pains when their dosage of cortisone
tablets is decreased. Long-term oral corticosteroid use may cause side effects such
as ulcers, weight gain, cataracts, weakened bones and skin, high blood pressure,
elevated blood sugar, easy bruising and decreased growth in children. Such side
effects indicate a need to accurately assess the efficacy of corticosteroid treatment in
asthmatic patients.

Bronchodilators, also called “B2-agonists”, are non-steroidal anti-
inflammatory medications often used as short-term “rescue” medications to
immediately relieve asthma symptoms. Bronchodilators include albuterol, bitolterol,
pirbuterol and terbutaline. Additionally, salmeterol is a long-acting 2-agonist that
is intended to be used on a long-term basis, along with an anti-inflammatory
medication, for controlling asthma. Those using salmeterol should take the
medication on a daily basis, even if they are feeling fine, as it prevents symptoms.
Although sporadically effective, bronchodilators are not typically useful in cases of
severe asthma.

Many of the cells involved in causing airway inflammation are known to
produce signaling molecules within the body called “leukotrienes.” Leukotrienes are
responsible for causing the contraction of the airway smooth muscle, increasing
leakage of fluid from blood vessels in the lung, and further promoting inflammation
by attracting other inflammatory cells into the airways. Oral anti-leukotriene
medications have been introduced to fight the inflammatory response typical of
allergic disease. These drugs are used in the treatment of chronic asthma. Recent
data demonstrates that prescribed anti-leukotriene medications can be beneficial for
many patients with asthma, however, a significant number of patients do not respond
to anti-leukotriene drugs.

The present invention relates to methods for determining the treatment
outcome of drugs used to treat inflammatory conditions such as asthma. The
methods rely on the identification of genes that are differentially expressed in
samples obtained from patients and are associated with clinical responsiveness to the
drug under study. The particular genes, herein referred to as “informative genes,”
are identified in cells that have been induced to mimic the disease condition (e.g.,

asthma), or in tissue samples from patients diagnosed with asthma or other
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inflammatory diseases. Informative genes can be identified, for example, by
determining the ratio of gene express‘ion in induced versus uninduced cells and
comparing the results between patients with variable drug sensitivity. Alternatively,
informative genes can be identified based on the ratio of gene expression in disease
versus normal tissue samples, or, in the case of informative genes used to identify
drug responsiveness, informative genes can be identified by the ratio of gene
expression in cells exposed to the drug versus cells not exposed to the drug, in
subjects who qualify as responders versus non-responders to the drug. A ratio of 1.0
would indicate the gene is expressed at the same level in both samples. Ratios
greater than one indicate increased expression over normal or uninduced cells,
whereas ratios less than one indicate reduced expression relative to normal or
uninduced cells.

A subset or all informative genes can be assayed for gene expression in order
to generate an “expression profile” for responsive versus non-responsive patients.
As used herein, an “expression profile” refers to the level or amount of gene
expression of one or more informative genes in a given sanple of cells at one or
more {ime points. A “reference” expression profile is a profile of a particular set of
informative genes under particular conditions such that the expression profile is
characteristic of a particular condition. For example, a reference expression profile
that quantitatively describes the expression of the informative genes listed in Tables
1, 2A, 2B, 4A, 4B and 5A-5E can be used as a reference expression profile for drug
treatment responsiveness. In one embodiment, expression profiles are comprised of
the fifty informative genes that exhibit differential expression, and provide sufficient
power to predict the responsiveness to the drug with high accuracy. Other
embodiments can include, for example, expression profiles containing about 5
informative genes, about 25 informative genes, about 100 informative genes, or any
number of genes in the range of about 5 to about 400 informative genes. The
informative genes that are used in expression profiles can be genes that exhibit
increased expression over normal cells or decreased expression versus normal cells.
The particular set of informative genes used to create an expression profile can be,
for example, the genes that exhibit the greatest degree of differential expression, or

they can be any set of genes that exhibit some degree of differential expression and
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provide sufficient power to accurately predict the responsiveness to the drug. The
genes selected are those that have been determined to be differentially expressed in
cither a disease, drug-responsiveness, or drug-sensitive cell relative to a normal cell
and confer power to predict the response to the drug. By comparing tissue samples
from patients with these reference expression profiles, the patient’s susceptibility to
a particular disease, drug-responsiveness, or drug-resistance can be determined.

The generation of an expression profile requires both a method for
quantitating the expression from informative genes and a determination of the
informative genes to be screened. The present invention describes screening specific
changes in individuals that affect the expression levels of gene products in cells. As
used herein, “gene products™ are transcription or translation products that are derived
from a specific gene locus. The “gene locus” includes coding sequences as well as
regulatory, flanking and intron sequences. Expression profiles are descriptive of the
Tevel of gene products that result from informative genes present in cetls. Methods
are currently available to one of skill in the art to quickly determine the expression
level of several gene products from a sample of cells. For example, short
oligonucleotides complementary to mRNA products of several thousand genes can
be chemically attached to a solid support, e.g., a “gene chip,” to create a
“microarray.” Specific examples of gene chips include Hu95GeneFL (Affymetrix,
Santa Clara, CA) and the 6800 human DNA gene chip (Affymetrix, Santa Clara,
CA). Such microarrays can be used to determine the relative amount of mRNA
molecules that can hybridize to the microarrays (Affymetrix, Santa Clara, CA). This
hybridization assay allows for a rapid determination of gene expression in a cell
sample. Alternatively, methods are known to one of skill in the art for a variety of
immunoassays to detect protein gene expression products. Such methods can rely,
for example, on conjugated antibodics specific for gene products of particular
informative genes.

Informative genes can be identified, for example, in samples obtained from
individuals identified through database screening to have a particular trait, e.g.,
glucocorticoid sensitivity (GC-S) or glucocorticoid resistance (GC-R). In addition,
informative genes identified in cultured cells can be verified by obtaining expression

profiles from samples of known asthma patients that are either responsive or non-
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responsive to a particular drug treatment. An example of a combination of obtaining
samples from patients and searching particular databases for the genealogical and
medical history of the individual from whom the sample was obtained is herein
described for the genetically isolated population of Ieeland.

The population of Iceland offers a unique opportunity to identify genetic
elements associated with particular disorders. The unique opportunity is available
due to at least three conditions: 1) the Icelandic population is genetically isolated; 2)
detailed genealogical records are available; and 3) detailed medical records have
been kept dating back to 1915. The identification of differentially expressed genes
in responsive versus non-responsive patients would occur after an examination of a
patient’s genealogical past as well as the medical records of close relatives in
addition to data obtained from samples derived from the individual.

An examination of genealogical and medical records identifies modern day
individuals with a family history of exhibiting a particular trait. For example,
individuals can be found that are asthmatic and that respond to a particular asthma
drug treatment, and an examination of a genealogical database might confirm that
indeed the individual’s close relatives exhibit the same traits, on average, more than
the rest of the population. Thus, a tentative conclusion can be drawn that the
individual in question likely has genetic determinants that could be used to identify
responsive and non-responsive patients. Samples obtained from this individual,
combined with samples obtained from other such individuals, are genotyped by any
of the methods described above in drder to identify informative genes that can
subsequently be used to generate reference expression profiles.

Informative genes can also be identified ex vivo in cells derived from patient
samples. For example, a tissue sample can be obtained from a patient and cells
derived from this sample can be cultured in vitro. The cells can be cultured in the
presence or absence of cytokines, e.g., tumor necrosis factor alpha (hereinafter,
“TNFa”) and interleukin 1-beta (hereinafter, “IL-1B"), or other mediators such as,
for example, leukotriene receptor agonists, e.g., LTD,. As used herein, “mediator”
refers to a molecular signal for a particular event. Cytokines are an example of a
class of mediators that are low molecular weight, pharmacologically active proteins

that are secreted by one cell for the purpose of altering either its own functions
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(autocrine effect) or those of adjacent cells (paracrine effect). In some instances,
cytokines enter the circulation and have one or more of their effects systemically.
Expression profiles of informative genes can be obtained from sample-derived cells
in the presence and/or absence of cytokines or other mediators, and these profiles
can be compared to reference expression profiles to determine sensitivity or
resistance to drug treatment. Additionally, cells can be cultured in the presence or
absence of the drug itself prior to obtaining the expression profile.

Once informative genes have been identified, polymorphic variants of
informative genes can be determined and used in methods for detecting disorders in
patient samples based on which polymorphic variant is present in the sample (e.g.,
through hybridization assays or immune detection assays using antibodies specific
for gene products of particular polymorphic variants).

Alternatively, the approach described above can be used to verify the utility
of informative genes identified in cultured cells. Once identified, informative genes
could be verified as to their predictive ability in more genetically diverse
populations, thus ensuring the utility of the predictive power of these informative
genes in populations in addition to the genetically isolated population of, e.g.,
Iceland.

The “genetic isolation” of the Icelandic population implies a low degree of
allelic variation among individuals. This circumstance reduces the background in
screening for differences in a population. In “genetically diverse” populations, many
differences appear between individuals that might contribute to the same trait. For
example, an examination of individuals responsive for asthma drug treatment might
produce a finite yet large number of genetic differences with respect to non-
responsive individuals, However, in a genetically diverse population, a great
majority of these genetic differences are “artifactual” or background “noise signals”
detected because of the diversity of the population. For a genetically isolated
population, fewer differences would be expected to be found between the two
groups, providing a higher probability that the differences that are discovered are
likely to be directly related to the trait in question, in this case, responsiveness to

asthma drug treatment. Once determined in a genetically isolated envirorument, the
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utility of informative genes and expression profiles based on those informative genes
can be verified for more general use in a genetically diverse population.

As elevated levels of both TNFe and IL-1p are characteristic of asthma and
other inflammatory diseases (including, but not limited to, atopy (e.g., rhinitis,
conjunctivitis, dermatitis, eczema), rheumnatoid arthritis, juvenile chronic arthritis,
psoriasis, IBD and sepsis), cells exhibiting elevated cellular levels of these cytokines
can be used to determine drug efficacy for related inflammatory diseases. As used
herein, “efficacy” describes a range of effectiveness from non-effective (non-
responsive) to completely effective, and degrees between the two extremes. The
present invention is directed in part to comparing gene expression profiles of
activated peripheral blood mononuclear (PBM) cells or neutrophils isolated from
patients with asthma or related inflammatory conditions to gene expression profiles
of activated control (non-asthmatic) PBM cells or neutrophils. As used herein,
“activated” refers to treating cells with cytokines or other mediators of asthma or
related inflammatory diseases. Such activation can be achieved by elevating levels
of cytokines such as TNFo and IL-18. Activated cells derived from patient samples
can be used to screen for drug candidates as well as provide for sample and reference
expression profiles useful in diagnosing asthma and other inflammatory diseases.

The cellular levels of TNFa and IL-1B can be increased by a variety of
methods known in the art. For example, mammalian cells, such as PBM cells,
neutrophils, synovial cells or airway smooth muscle (ASM) cells, grown in culture
can be exposed to isolated and purificd TNFe and IL-1p such that these cytokines
are taken up by the cells (typically, exposure of about 4 hours of TNFa at a
concentration of 5 ng/mL and IL-1f at a concentration of 1 ng/mL in culture will
produce pro-asthma like symptoms in cultured cells). Other methods for expression
of cytokines in cells grown in culture, e.g., by transfection of genes cloned into
expression vectors, are known in the art.

TNF-related pathologies or diseases, as would be mimicked by the pro-
inflammatory like conditions induced in the cells described herein, include, but are
not limited to, inflammatory diseases or disorders, infections, neurodegenerative

diseases, malignant pathologies, cachectic syndromes and certain forms of hepatitis.
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Inflammatory diseases or disorders, include, but are not limited to, acute and
chronic immune and autoimmune pathologies, such as, but not limited to,
rheumatoid arthritis (RA), juvenile chronic arthritis (JCA), psoriasis, graft versus
host disease (GVHD), sclerodenma, diabetes mellitus, allergy; asthma, acute or
chronic immune disease associated with an allogenic transplantation, such as, but
ot limited to, renal transplantation, cardiac transplantation, bone marrow
transplantation, liver transplantation, pancreatic transplantation, small intestine
transplantation, lung transplantation and skin transplantation; chronic inflammatory
pathologies such as, but not limited to, sarcoidosis, chronic inflammatory bowel
disease, ulcerative colitis, and Crohn’s pathology or disease; vascular inflammatory
pathologies, such as, but not limited to, disseminated intravascular coagulation,
atherosclerosis, Kawasaki’s pathology and vasculitis syndromes, such as, but not
limited to, polyarteritis nodosa, Wegener’s granulomatosis, Henoch-Schénlein
purpura, giant cell arthritis and microscopic vasculitis of the kidneys; chronic active
hepatitis; Sjdgren’s syndrome; psoriatic arthritis; enteropathic arthritis; reactive
arthritis and arthritis associated with inflammatory bowel disease; and uveitis.

Infections include, but are not limited to, sepsis syndrome, cachexia (e.g.,
TNFa-mediated effects), circulatory collapse and shock resulting from acute or
chronic bacterial infection, acute and chronic parasitic and/or infectious diseases,
bacterial, viral or fungal, such as a human immunodeficiency virus (HIV), acquired
immunodeficiency syndrome (AIDS) (including symptoms of cachexia, autoimmune
disorders, AIDS dementia complex and infections).

Neurodegenerative diseases include, but are not limited to, demyelinating
diseases, such as multiple sclerosis and acute transverse myelitis.

Malignant pathologies are associated with TNFa-secreting tumors or other
malignancies involving TNFa, such as, for example, leukemias (acute, chronic
myelocytie, chronic lymphocytic and/or myelodyspastic syndrome) and lymphomas
(Hodgkin’s and non-Hodgkin’s lymphomas, such as malignant lymphomas
(Burkitt's lymphoma or Mycosis fungoides)).

Cachectic syndromes and other pathologies and diseases involving excess
TNFe, include, but not limited to, cachexia of cancer, parasitic disease and heart

failure.
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Elevated levels of TNFu are also associated. with certain types of hepatitis,
including, but not limited to, alcohol-induced hepatitis and other forms of chronic
hepatitis.

One of skill in the art will recognize that reagents necessary to utilize the
methods described herein can be contained in a kit. Such reagents as described are
cither commercially available (e.g., buffered solutions, chemical reagents) or
produced by methods known in the art (e.g., oligonucleotides, antibodies, ligands for
detection). Thus, one of skill in the art would recognize that a kit can be produced
containing in appropriate compartments, for example, all reagents, probes, and

materials necessary for to allow for the practice of the methods described herein.

The invention will be further described with reference to the following non-
limiting examples. The teachings of all the patents, patent applications and all other

publications and websites cited herein are incorporated by reference in their entirety.

EXEMPLIFICATION
Example 1. Predictive value of expression profiles in human patients.

Asthma is a common complex disease with a variable phenotype. While the
cellular and molecular mechanisms that underlie asthma remain largely unknown,
clevated levels of the pleiotropic cytokines, IL-1f and TNFa, have been implicated
in the pathophysiology of asthma as well as in various other inflammatory disorders
(Broide, D. ef al., 1992, J. Allergy Clin. Immunol. 89:958-967; Arend, W., 2001,
Arthritis Rheum. 45:101-106).

It has been widely accepted that diseases such as asthma that are common in
the general population and have been demonstrated to have a strong, but complex,
genetic component together with variable responsiveness to drugs, present ideal
candidate disease targets for pharmacogenetic research. The latter holds great
promise in optimization of individual specific therapy as well as providing new
targets for drug development. Improved, preferably prophylactic, treatment of
asthma patients is desired because the drugs now used are not effective in all
patients, allow recurrence of the symptoms in a high percentage of patients, and

sometimes have severe adverse side effects. The ability to analyze the expression
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level of thousands of genes in a single assay, using DNA microarrays, allows for a
powerful screen of multiple molecular gene pathways, simultaneously, that may
elucidate differential expression in genes encoding enzymes, kinases, ion channels,
and other signaling molecules that determine individual’s variation in response to
drugs.

Accordingly, using high-density DNA microarray analysis, differences in
mRNA expression of PBM cells freshly isolated from GC-S and GC-R asthmatics
were identified. The mRNAs were examined at baseline (T0) and to the combined
effects of IL-1P and TNFa. Moreover, i an attempt to further elucidate those genes
that may contribute to responsiveness of GC, we examined the effects of GC
treatment on altered gene expression in cells that were activated by IL-1f and TNFa.
The rationale for using this strategy was based on two well-established concepts.
First, the symptoms of asthma are mechanistically channcled through the actions of
IL-1p and TNFa. Second, glucocorticoids act in asthmatics by altering the
expression of genes that are modulated by pro-inflammatory cytokines. The results
provide new evidence demonstrating: 1) of 12,600 genes examined, 50 genes
selected by algorithms based on the naive Bayesian classifier predicted the correct
GC-R phenotype of the 14 GC-R and 14 GC-S patients that it was trained on with
82% accuracy; 2) when a second cohort of 26 GC-R asthmatics was tested, the
predictive accuracy of the classifier was 86%, and; 3) among the genes selected there
were several cell signaling molecules, transcription factors and pro-inflammatory
molecules potentially associated with regulation of GC responsiveness. This is the
first demonstration using gene expression profiles in freshly isolated PBM cells that
differentiate between GC-R and GC-S patients that provide sufficient power to

predict response to glucocorticoids in asthmatics with high accuracy.

Methods and Materials

Patients. The patient population studied was selected from the private and
outpatients clinics of practicing allergists at the Allergy/Immunology Division of the
National University Hospital of Iceland. A total of 1185 patient records were

screened for phenotypic information and analyzed with respect to the Icelandic
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Genealogy Database to determine the family connections of the patients. Patients
carrying a diagnosis of asthma who were using inhaled glucocorticoid medications
were evaluated further. Fifty-four patients age 18-70 years were initially randomly
recruited to participate and were divided into two cohorts. The first cohort consisted
of 14 GC-S and 14 GC-R patients, together with 14 control subjects who had no
evidence of asthma or atopy and were not using inhaled GC or any other
medications. Twenty-six additional patients were also collected and used as a
second cohort for the predictive classifier. The study was subsequently expanded to
include 96 patients (60 GC-S and 36 GC-R), of whom, 88 completed all 3 in virro
treatment conditions (baseline, IL-13/TNFe. in the absence and presence of GC).
Each cohort was subsequently randomly split into two subcohorts of equal size. A
random split was performed 10 times and the most informative genes that detected
GC-R from GC-8 patients in the training set were used as predictors for the
independent patient set of equal size. Patients were allowed to use both short and
long acting B2-adrenergic drugs as well as leukotriene antagonists. Medication
doses of all drugs were kept unchanged for 2 weeks and the patients had to be off
oral GC for minimum of 4 weeks prior to their donation of blood for the PBM cell
expression studies. A single physician, who was blinded to the expression array
studies, phenotyped all patients. Upon completion of physical examination,
confirmation of drug response phenotypes and informed consent authorizing his/her
participation in the study, the patients were asked to donate a blood sample for the
study. No tests were performed in control subjects. Forty milliliters of EDTA blood
was collected and peripheral blood mononuclear (PBM) cells were isolated from the

rest of the blood for the experimental studies described below.

Study Inclusion Criteria. The criteria the patients had to fulfill to enter the study,
included the following:

Asthma diagnosed by an allergist/pulmonologist. The approach used
to diagnose asthma in Iceland concurs with that of the diagnostic asthma
criteria outlined by the NHLB and the American Thoracic Society (National
Institutes of Health. 1997. Guidelines for the Diagnosis and Management of
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Asthma: Expert Panel Report 2, July 1997, U.S. Government Printing Office,
Washington, DC. NIH Publication No. 97-4051; American Thoracic Society.
Standardization of Spirometry, 1994 (update), Am. J. Resp. Crit. Care. Med.
1995, 152:1107-1136) and include any of the following measures:

Patient having recurrent symptoms of cough and wheezing for
more than 2 years and demonstrating clinical response to
bronchodilator therapy (as measured by >15% increase in Forced
Expiratory Volume in 1 second (FEV1) following bronchodilator)

Patient having reduced FEV1 (FEV1<80) at baseline prior to
bronchodilator therapy and showing >15% improvement in FEV1
following bronchodilator therapy

Patient having recurrent symptoms of cough and wheezing
and on methacholine challenge test, performed in accordance to ATS
guidelines, there occurs >20% drop in FEV1 at methacholine
concentrations <8 mg/L
Methacholine challenge test were obtained in patients with FEV'1

>70. In addition, skin tests to the 12 most common aeroallergens in Iceland
and total IgE levels were obtained and history and clinical evidence of
rhinitis were recorded. All patients were re-examined by the same allergist

who determined the clinical response to GC.

Response to inhaled glucocorticoids. Patients were categorized as either
glucocorticoid sensitive (GC-S) or glucocorticoid-resistant (GC-R). Any two or
more combinations of the following criteria defined glucocorticoid response in GC-S
patients (Barnes, P. et al. Am. J. Resp. Crit. Care, Med., 1998. 157.S1-853):

Good control of asthma symptoms (cough and wheezing) when
taking inhaled GC in recommended therapeutic doses (up to 1000 mg of
Fluticasone; up to 800 mg of Budesonide; or up to 1000 mg of
Beclomethasone, which were the 3 inhaled GC drugs used by the patients).

Improved exercise tolerance and/or fewer exacerbations following 8

or more weeks of therapeutic doses of inhaled GC.
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Improved peak flows and/or spirometry values after 8 or more weeks
of inhaled GC.
Improved quality of life/well being as judged by the patient response

to a standard questionnaire, after 8 or more weeks of inhaled GC therapy.

GC-R patients did not experience improvement in the above measures when
using inhaled GC in therapeutic doses. The GC-R patients had been tried on >2,000
mg of inhaled Fluticasone (or equivalent dose of Budesonide or Beclomethasone)
per day. All GC-R patients studied had either moderate or severe resistance to GC
therapy. The GC-R and GC-S patients were randomly split 10 times into two
cohorts each, wherein one set was used for training and the other patient set was

used to generate predictors for an independent set.

Study Exclusion Criteria. The study exclusion criteria are outlined below:
Therapies, which could interfere with evaluation of efficacy or the incidence
of adverse effects, including:

Other investigational drugs
Concurrent medication (other than p2-adrenergic agonist or anti-leukotriene
drugs).
Diseases or conditions that could interfere with the evaluation of efficacy or
the incidence of adverse effects, including:
Pregnancy or lactation
Hypersensitivity or serious adverse experiences to astbma
drugs in the past
Aspirin sensitive asthma
Occupational asthma
Sensitivity to the study drug or its components

Compliance to medication is of question

Patient protection measures/Informed consent procedures. The 96 asthmatic

patients enrolled were randomly selected from the list of 1185 asthmatic patients
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who fulfilled the study criteria. The response- and participation rate of the patients
exceeded 95%. All patients signed an informed consent, donated blood samples,
and completed a questionnaire and all tests necessary for proper phenotyping. The
study was approved by the Icelandic Data Protection Commission and the National
Bioethics Committee. The Data Protection Commission of Iceland subsequently
encrypted personal information about the patients and their family members
(Gulcher, J. and Stefansson, K. Clin. Chem. Lab. Med. 1998, 36:523-527). All

blood and DNA samples were also coded for protection of patient’s privacy.

Assessment of gene microarray expression. Ninety-six asthma patients were
recruited in accordance with the study inclusion criteria. GC responsiveness was
measured by scoring functions taking into account both clinical and laboratory
parameters as described above. PBM cells (PBMCs) were isolated by the
standardized Ficoll method. PBMCs were counted, and stained with FITC-
conjugated anti-CD3 monoclonal antibodies (mAb), PE-conjugated anti-CD19 mAb,
and FITC-conjugated anti-CD14 mAb and examined by flow cytometry to determine
the relative contributions of each cell type. The cells were then divided into 3
treatment conditions (baseline, IL-1p/TNFe treatment and IL-13/TNFw in the
presence of GC treatment) with approximately 6 million cells per condition.
Thereafter, multiple gene mRNA expression was examined in isolated PBMCs with
gene microarray technology, using the human Hu95-A gene chip containing 12,600
DNA oligonucleotides (Affymetrix, Santa Clara, CA). In brief, cells were exposed
for 4 hr to IL-1p (1 ng/mL) and TNFe (5 ng/mL) combined, or to media alone in the
absence and presence of 1 hr pre-treatment with DEX (10 M), and maintained at
37°C in a humidified atmosphere of 5% CO,/95% air in RMPI-1640 media.
Following incubation of cells, total RNA used for the microarray expression analysis
was extracted and purified using commercially available reagents recommended by
the manufacturer. Total RNA was extracted using Trizol and purified with Qiagen
RNAEASY spin columns (Qiagen GmbH,, Germany). Approximately 5pg of RNA
were used for first and second strand cDNA synthesis. After precipitation, cDNAs
were transcribed to cRNAs by methods known in the art. The biotinylated cRNA
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was subsequently hybridized to the Affymetrix gene chips overnight according to the
manufacturer (Affymetrix, Santa Clara, CA). Non-bound probes were removed by
high-stringency washing. The hybridized chips were developed using a
Streptavidin-PE complex and scanned. The scanned images were then analysed with
Affymetrix software and the data was examined using commercially available
software programs (Asher B. J. Mol. Graph Model. 2000, 18:79-82). AvDiff values
were defined by the Affymetrix software output. Fold change is defined as the ratio
of AvDiff values of RNA derived from PBMCs treated with cytokines over that of
untreated PBMCs. Kinetic PCR was used to correlate the mRNA expression values

from the Affymetrix gene chips for several genes.

Normalization of the expression data set. The raw expression data for all genes
were normalized to the trimmed mean (98%) expression values of the chip and the
normalized expression value for all chips were set at 500 (Hu, . ef al., 2000. Ann.
N.Y. Acad. Sci., 919:9-15). The genes were also normalized to a set of 20 control
(housekeeping) genes that were found to be stable during the various treatments of
the samples. The analysis focused on all the genes that were expressed in the PBM
cells, and, more specifically, on all genes that were significantly upregulated or
downregulated by the in vitro cytokine stimulation and were subsequently reversed
by glucocorticoid treatment. A predictive classifier was then applied to these genes.
Three separate approaches were taken to search for predictive gene signals: 1)
baseline expression values alone; 2) expression values in response to in vitro
exposure to cytokines; and 3) expression values in response to cytokines in the
presence of GC pre-treatment. To minimize the potential for selection bias,
predictions were made for both an independent set and with the cross validation
method (Ambroise, C. and McLachlan, G., 2002. Proc. Natl. Acad. Sci. USA,
99:6562-6566).

Classification of drug response phenotypes by naive Bayesian classifier. A naive
Bayesian classifier (with non-informative prior) (Duda, R. and Hart, P., Pattern

Classification and Scene Analysis. 1973, New York: John Wiley) was applied to test
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if the classification of drug response pﬁcnotypes can be achieved by expression
values for a few informative genes. The classifier is trained by selecting those genes
that are deemed relevant in distinguishing between phenotypes (Kellner, A. ez al.,
Bayesian classification of DNA array expression data. Technical report, Department
of Computer Science and Engineering, University of Washington, August, 2000).
When a new case is presented to the classifier, the observed attribute value x, for

gene g results in the odds that the presented case is glucocorticoid sensitive:

P(x, [ GCS)
P(x, | GCR)

Combining the probabilities of all genes in the classifier (under the “naive”

assumption of independence) gives the total odds: -

P(GCS) P(x, | GCS)
— =1
P(GCR) g P(x, / GCR)
The attributes, namely AvDiff values or fold changes, were divided into two
categories (low, high) by choosing a threshold value that optimally separates
phenotypes in the training set for each gene. The probability, P(x | C), was taken as
the fraction of training cases of phenotype C with attribute value x. To avoid
singularities due to probabilitics of zero, a Laplace estimator was used, i.e., an
additional case of each phenotype was added to each attribute category.
The genes used for phenotype prediction were selected by their power to
separate between the phenotypes using the average of  P(x, | GCS)
Pix, | GCR)
over training cases with phenotypes GC-§ and GC-R, respectively, as gene score.
The n genes with the highest total score (i.e., sum of scores for phenotype GC-S and
GC-R) were used in the classifier. As attributes, the fold change value between
baseline and cytokine induction was used. To avoid spurious fold change values,
only genes with AvgDiff values >70 for baseline and cytokine induction for all

individuals were considered.
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Prediction of an independent patient set using the weighted voting method described
by Golub et al. The GCS and GC-R patient cohorts were each randomly split into
two cohorts. The random split procedure was performed 10 times with separate
analyses each time. A predictor for the first cohort using a weighted voting
algorithm similar to that described previously (Golub, T. et al., 1999., Science,
286:531-537) by selecting genes that are deemed most relevant in distinguishing GC
responders from non-responders. The weighted voting algorithm makes a weighted
linear combination of relevant “informative” genes obtained in the training set to
provide a classification scheme for new samples. A brief description of the
algorithm follows. The mean () and standard deviation (g) for each of the two
classes (Resistant and Sensitive) in the training set is first calculated. The Euclidean
distance between the two classes is then calculated for each gene (x) such that £Dy
=Wy — iz’ The variance of each class is equal to the standard deviation within
that class squared, Vg 5= €2, Next, the metric used to choose the most informative
genes and for the calculation of weight, for each gene, is calculated as follows: Mx =
(ED (Vg + V). To predict the class of a test sample Y, each gene X casts a vote for
each class: Wy, = My ¥-p)* and Wyg = My Y-, The final class of test Y is
found by the lesser of (}, Wyz) and (¥, Wys). Thus, each gene has a vote based on its
metric and the class to which its signal is closest. The class with the smallest vote at

the end is the predicted class, e.g., the class the test sample is closest to using the

- Euclidean distance as the measure, is the predicted class. It was then determined

whether an accurate prediction of drug response can be achieved by expression
values of this limited set of genes for the independent cohort with no prior
information using commercially available software as described previously (Shipp,

M. et al., 2002. Nat. Med., 8:68-74; Golub, T. et al., 1999., Science, 286:531-537).

Prediction of an independent patient set using the k-Nearest Neighbor algorithm.
The k-Nearest Neighbor (k-NN) algorithm (Cover, T. et al., 1967. IT, 13:21-27) was
also implemented to predict the class of a sample by calculating the Euclidean
distance of the sample to the k “nearest neighbor” standardized samples in

“expression” space in the training set. The class memberships of the neighbors are
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examined, and the new sample is assigned to the class showing the largest relative
proportion among the neighbors after adjusting for the proportion of each class in the
training set. The marker gene selection process was performed by feeding the #-NN
algorithm only the features with higher correlation to the target class. To select
genes for use in the predictor, all genes were examined individually and ranked on
their ability to discriminate one class from the other using the information on that
gene alone. For each gene and each class, all possible cutoff points on gene
expression levels for that gene are considered to predict class membership either
above or below that cutoff. Genes were scored on the basis of the best prediction
point for that class. The score function is the negative logarithm of the p-value for a
hypergeometric test (Fisher’s exact test) of predicted versus actual class membership

for this class versus all others.

Prediction using Leave One Out Cross Validation (LOOCY). In addition to
vonfirmation in an independent set of patients, the genes that best separated GC
responders from non-responders were selected and tested by cross-validation,
wherein one patient was excluded from the data set and then a new predictor was
generated from all the genes based on the remaining patients. The new predictor
was then used to predict the excluded sample. The gene selection criteria was
determined as described above and applied to expression values at baseline or in

response to in vitro exposure to cytokines and GC.

Reagents. The cDNA Hu95 gene microarray chips and analysis system, including
scanner and computer analysis software, were purchased from Affymetrix, CA. The
RPM-1640 medium was obtained from Gibco BRL (Gaithersburg, MD). IL-1B and
TNFa were obtained from R&D Systems (Minneapolis, MN). DEX was purchased
from Sigma (St Louis, MO).

RESULTS
Characteristics of patients. The patients enrolled were randomly selected from the

available family clusters, which included 1185 patients, of whom over 500 were
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using inhaled glucocorticoids. Of the 96 patients recruited for the study, 60 were
determined to be glucocorticoid sensitive and 36 were determined to be
glucocorticoid resistant. Each group was split into two cohorts. The first cohort
included 46 patients (training set), of whom 30 were GC-S and 18 were GC-R. The
additional 46 patients were designated as the independent set, and also included 30
GC-S patients and 18 GC-R patients. The mean maintenance dose of inhaled
glucocorticoids in the GC-R group was ~1,600 mg/day (range 1,000-2,000). In
contrast, the GC-S patients required only intermittent or low-dose therapy (<800
mg/day of Fluticasone or equivalent drug) of inhaled GC. Demographic
information, lung function and methacholine challenge values together with atopy
status are presented in Table 3. It should be noted that while the argument could be
made that the asthma severity level was higher in the GC-R group, the lung function
tests results were only slightly lower in the GC-R patients as compared to the GC-S
patients. As shown in Table 3, the ratio of males/females and the atopy status were
lower in the GC-R group, whereas the mean age was higher. Moreover, 54% GC-S
and 31% of the GC-R patients were skin test positive to one or more aeroallergens.
No differences were observed in the ratio of T cells, B cells and monocytes between

the two groups.

Performance of the Bayesian classifier with gene score selected genes. This study
examined whether GC-R asthmatic patients can be identified by specific gene
expression profiles in white blood cells, which are different from those obtained in
patients who are GC-responders, using a naive Bayesian classifier. The classifier
was trained to select genes that best predicted between the GC-R and GC-S patient
groups using all genes from the Affymetrix 12,600 Hu95 gene chip that were defined
as being present and had an AvgDiff expression values >70. The latter requirement
reduced the total number of genes to 5,011. Thus, the classifier was trained on 5,011
genes with the goal of identifying genes that demonstrated differences between the
two groups in either their AvgDiff or fold change expression values at baseline (BL)
or in response to cytokine or GC treatment. Fold change mRINA expression values

in response to cytokine treatment of 50 genes distinguished a randomly selected
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subgroup of 14 GC-R and 14 GC-S patients with 82% accuracy. Neither baseline
expression values nor fold change expression in response to GC improved the
classifier’s ability to discriminate between the two patient groups. The prediction of
the drug response phenotype was done by the “leave-one-out cross validation”
(LOOCV) method, wherein each training case is left out in turn and predicted by a
classifier trained on the remaining training cases only. The percentage of the left-out
training cases that were predicted correctly is then taken as an estimate of the
classifier’s accuracy for previously unseen cases. As shown in FIG. 1, 12 of the 14
GC-S and 11 of the 14 GC-R patients are correctly predicted. Moreover, when the
classifier was trained on all of the patients, its predictive accuracy of determining the
correct GC-response phenotype using the LOOCV method was essentially
unchanged or 81% (FIG. 2).

Since these 50 genes discriminated between the drug response phenotypes
with high accuracy, they may potentially have stronger power to predict the drug
response phenotype for individuals within the group itself. Thus, the ability of these
genes to predict the drug response phenotype of a separate cohort of patients that
was not used to train the classifier was examined. As shown in FIG. 3, when the
classifier was trained on the 40 GC-S versus GC-R patients, and then used to predict
the an independent patient set, the predictive accuracy obtained rose to 86%.

Fifty genes contributed to the predictive power that discriminated between
GC responders and non-responders. These genes are categorically displayed in
Tables 1, 2A and 2B. Data on 14 control subjects with unknown GC-response
profile is also included. As shown, the pattern of mRNA expression in the control
group was comparable to that of the GC-S patients. This is not surprising since up
to 90% of asthma patients in general are GC-responders. The genes in each category
(notably CAM/ECMs, cell signaling/metabolism molecules, transcription factors and
ESTs) are identified by their GenBank accession numbers, and their respective
magnitudes of mean fold change of altered mRNA expression in response to
cytokines.

To ensure that the gene signals that most accurately discriminate between GC

responders and non-responders were captured, the groups were expanded to 96
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patients (60 GC-S and 36 GC-R) and the weighted voting and k-NN algorithms were
applied to both randomly split cohorts of GC-S and GC-R patients with and without
cross validation.

Apart from the genes in Tables 1, 2A and 2B, 15 additional genes shown in
Table 4 increased the predictive accuracy for the independent set to 86%, and the
accuracy of discriminating GC responders from non-responders amounted to 89%

with cross validation in all patients.

DISCUSSION

While drug treatment remains a mainstay of medicine, in most cases a given
drug has little or no effect in the majority of patients, or unforeseen serious side
effects occur. For the patient this represents a dangerous and potentially life-
threatening situation and, at the societal level, adverse drug reactions represent a
leading cause of disease and death. Genetic variation often underlies poor response
or side effects. Indeed, there already exist several examples of such correlation,
including but not limited to patients variability in response to Dicumarol, Warlarin
or Isoniazid due to polymorphisms in the Cyt P450 gene that confer rapid versus
slow acetylating of these drugs. Given that these genetic variations may be reflected
in differences in regulatory functions of these genes, variability in the nRNAs
and/or protein expressions of these genes would be expected. Pharmacogenomics
holds the promise that one may soon be able to profile variations between -
individuals® genetic makeup that accurately predict responses to drugs, addressing
both efficacy and safety issues. In this connection, the ability to analyze the
expression levels of thousands of genes in a single assay by DNA microarray
technology provides a powerful screen of multiple molecular gene pathways,
simultaneously. Thus, high-throughput gene array assay has the potential of
identifying differential expression in genes encoding for various enzymes, kinases,
ion chamnels, and other cell signaling molecules that determine individual’s variation
in response to drugs.

To address these issues, this study examined differences in gene expression

in freshly isolated PBMCs isolated from GC-R and GC-S asthmatic patients, using
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high-density DNA microarray analysis. The results demonstrate that glucocorticoid
sensitivity can be predicted with 86% accuracy.

Tt is widely accepted that glucocorticoids (GCs) are the most effective drugs
available in asthma therapy. In individuals who are sensitive, inhaled GC has been
shown to have a relatively low capacity to activate transcription within PBMCs at
concentrations found in plasma and their action is thought to mainly occur within the
lung. This finding is in agreement with the restricted systemic side effects at low or
intermittent doses, whereas the relative abilities of GC to trans-repress transcription
factor activities, such as AP-1 and NF-kB, in the airways is in agreement with their
relative clinical efficacy. In contrast, GC-resistance has been defined by the lack of
a response to a prolonged course of high dose (>1 mg/kg/day) oral glucocorticoid
such as prednisone. Since most patients with asthma are being treated with inhaled
GC, a new definition referring to GC-dependent/resistant asthina has emerged taking
into account the inhalation route in the use of the drug (Leung, D. and Chrousos, G.,
Am. J. Resp. Crit. Care Med. 2000. 162:1-3). In light of these issues, a
recommendation to define GC-resistant asthma as a condition where there is
incomplete response to high doses of inhaled GC (i.e., >2,000 mg/day) was followed
(Gagliardo, R. et al., Am. J. Resp. Crit. Care Med. 2000. 162:7-13). While clear
separation betweén patients with high level of GC-dependent versus GC-resistant
asthma is not always possible clinically, there is no doubt that both of these groups
present a challenging clinical problem that is highly costly to the health care system.
Sub-optimal responses to steroids often lead to prolonged courses of high-dose GC
therapy accompanied by serious adverse cffects together with persistent airway
compromise. Patients with GC-resistant asthma present an ongoing inflammation of
the airways despite persistent treatment with high doses of GC. This would be
consistent with the high degree of airway hyperresponsiveness detected in our GC-R
patients as reflected by the low methacholine concentration values in Table 3.

Given the pathobiologic processes involved in asthma, as a first
approximation, it is reasonable to consider GC-insensitive and GC-dependent
asthma as a part of the same pathogenic process. Thus, in view of potential

heterogeneity and complexity of mechanisms contributing to GC-resistant/dependent
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asthma and its potential impact on the natural history of chronic asthma, it is
noteworthy that no differences in the gene expression profiles of our GC-dependent
study patients with moderate to severe GC-resistance, with respect to their GC
resistant trait, were found.

In this study, a gene-scoring approach to identify genes that provide
predictive power was used. As shown in Table 1, the 40 genes selected differed in
their signal intensities of mRNA expression between the two groups and correlated
strongly with the patients response phenotypes to inhaled glucocorticoids.
Moreover, as shown in FIG. 1, when a Bayesian classifier was trained on a subset of
14 GC-S and 14 GC-R patients the predictive accuracy of the classifier to
discriminate between these two patient groups was 82%. When the classifier was
trained on 40, the accuracy of the classifier to predict the remaining independent
patients was as high as 86% (FIG. 2). Thus, by almost doubling the number of
patients that were used to train the classifier, the predictive power of the study
increased further. The latter observation has two important implications: 1) it
suggests that the predictive accuracy of the classifier might improve further if
additional patients are included; and 2) the approach using the naive Bayesian
classifier when applied to the initial data set of 14 GC-S and 14 GC-R patients,
provided sufficient power to predict gene expression profiles of GC-R and GC-8
asthmatics with over 80% accuracy. It is noteworthy that among these genes are
numerous cytokine/chemokine-related genes, transcription factors and cell signaling
molecule genes (Tables 1, 2A and 2B). No doubt many of these genes may turn out
to be critical regulatory genes of GC responsiveness independent of asthma per se.

Genes with predictive power in discriminating between glucocorticoid
sensitive and glucocorticoid responsive asthmatics are listed in Table 1. The 40
genes that most accurately discriminate between glucocorticoid-responsive (GC-R)
and glucocorticoid-sensitive (GC-S) asthmatics using fold change mRNA expression
values following stimulation with cytokines are shown. The values expressed as
mean +SEM for the groups. Also shown are comparable values in 14 non-asthmatic
(control) subjects with unknown GC-response status. Expression profiles including

these genes predict GC-R and GC-S patients with over 80% accuracy.
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Table 1. Mean Fold change in RNA Expression of Informative Genes

ribonucleoprotein
polypeptide A

Gene Category Name/ GCR GCS Control | PV
GenBank mean mean/ mean/
Lsem sem sem
Transcription
Factors
Zinc finger Protein ZNF267/X78925 3.05+0.45 5414099 | 3.76+0.30 0.94
267
Zinc finger Protein ZNF189%/ 2.98+0.38 4.1240.61 2.92+0.44 0.88
AF025770
Interferon-stimulated | 1SGF-3/M97935 1.50+0.80 | 4.3840.78 | 2.28:0.59 0.82
gene factar 3
N-myc and STAT Nmi/U32849 2.2840.25 1.41+0.20 1.50+0.09 0.81
interactor
Zinc finger helicase ZFH/U91543 41394020 | -2.0420.11 | -1.25+0.19 | 0.79
Zinc finger Protein ZNF145/AF060568 | -3.23+0.88 | -7.79+2.59 | -5.94+1.65 0.71
Interferon-induced TFP35/U72882 2.66+0.39 3.56+0.27 | 2.70+0.30 0.69
leucine zipper
protein
C terminal binding CtBP/U37408 -1.36 -1.73 -1.43 0.64
protein +0.20 +0.30 +0.09
Cell

signaling/metabolism
PDGF receptor beta- | PRLTS/D37965 0.51+0.41 2.99+0.58 | 0.67:10.48 0.94
like tumor suppressor
Sterol carrier protein- | SCP-X; SCP-2/ -2.44 -1.61 -1.86 0.94
X; sterol carrier U11313 +0.20 *0.35 +0.11
protein-2
G protein-linked GPRG/LA42324 4.143135 | 8.46+3.50 | 3.85x1.16 0.94
receptor gene
Nuclear Factor kappa | NFkB/M58603 4.1040.26 2.68+0.25 3.12+0.19 0.93
B subunit
Allograft AIF1/U49392 -4.48+0.49 | -2.24+0.54 | -4.54+0.50 0.88
inflammatory factor 1
c-syn protooncogene | FYN/M14333 1.87+0.09 1.5540.11 1.74+0.04 0.86
Small nuclear SNRPA/MG60784 -1.75£0.10 | -3.76£1.34 | -1.80+0.09 | 0.86

JP 2005-502345 A 2005.1.27
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ene Name/ GCR GCS Control | PV
GenBank mean mean/ mean/
*sem tsem +sem
2’5" Oligoadenylate none/M87434 2.6940.35 4.5240.59 | 2.56+0.49 0.81
synthetase
Rab GTPase HSRANGAP1/ 2.4210.13 1.8940.25 1.94+0.31 0.79
activating protein 1 X82260
5 Vasoactive intestinal | VIPR1/X77777 -3.76+0.52 | - -6.2411.02 0.79
peptide receptor | 11.65+2.37
NADH-ubiquinone NDUFV1l/ -1.54+0.10 | -1.8940.31 [ -1.61+0.16 0.79
dehydrogenase 51 AF053070
kDa subunit
10 SH3BGR-like SH3BGRL/ -2.04+0.20 | -1.22+0.29 | -1.88+0.09 0.75
protein AF042081
SRC Kinase SKAP55/Y11215 -6.59+0.48 | - -13.36 0.71
associated 12.60+2.29 | +5.40
phosphoprotein $5K R
15 Retinal short-chain 1etSDRI/AF061741 | -0.61+0.36 | 0.24£0.40 | 0.3310.70 0.71
dehydrogenase/
reductase
NAD (H)-specific none/Z68907 -1.58+0.05 | -1.67+0.30 | -1.60£0.06 0.71
isocitrate
20 dehydrogenase g
Lysosome-associated | DCLAMP/ 70.09 128.82 96.54 0.69
membrane AB013924 £11.70 +24.64 +13.97
glycoprotein
Aryl carbon receptor | AHR/L19872 -1.96+0.38 | -0.8210.37 | -0.24+0.45 0.69
25 Sex/Thr kinase 10 - lok/AB013624 -1.49+0.06 | -1.47+0.23 | -1.60+0.08 0.64
Docking protein 2 DOK2/AF034970 -2,08+0.09 | -2.24+0.54 | -2.55+0.16 0.64
Ecto-5-prime- CD73/X55740 -2.38+0.20 | -4.22+0.89 | -3.16+0.94 0.64
nucleotidase
Signal-induced SIPA1/AB005666 -1.68+0.29 | -2.76+0.51 | -1.85+0.15 0.57
30 proliferation-
associated gene 1
Phospholipid hMmTRA 1b/ 3.80+0.52 6.66+0.82 3.94+0.44 0.56
Scramblease AB006746
Misc
35 Fe fragment of FCRER1A/X06948 | - - -16.43 0.94
IgEalpha 17.64+1.55 | 10.44+2.36 | +4.08
Histone stem-loop SLBP/UT5679 1.07+0.17 1.2140.31 0.69+0.36 0.94

binding protein

JP 2005-502345 A 2005.1.27
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Gene Category Name/ GCR GCS Control | PV
GenBank mean mean/ mean/
+sem +sem 4sem
Interferon induced IFI156/M245%94 10.63+2.73 | 23.63+3.73 | 10.09+2.24 [ 0.88
protein 56
Neuropathy target NTE/AJ004832 114240.25 | -2.3440.13 | -1.37+024 | 086
esterase
5 Interferon induced IFP41/L22342 1.3241.32 2.38+0.23 1.4410.34 075
protein 41
Poly A binding PAPB2/AF026029 -1.36+0.06 | -2.02+0.24 | 0.68+0.31 0.71
protein IT
Galectin 2 Gal2/AL022315 - - -44.87 0.69
56.7147.96 | 23.4615.90 | +8.65
10 Actin related protein | ARPC2/U50531 -2.79+0.65 | -7.05+1.37 | -3.25+1.36 0.57
complex 2/3 subunit
2
CD1c Thymocyte CD1c/M28827 -5.1140.62 | -3.56+0.34 | -4.73+0.74 0.56
antigen
15 cDNA
clone 24538 mRNA none/AF055030 0.8440.28 1.52+0.24 1.42+0.11 0.94

20

25

Tables 2A and 2B include 45 genes that were either upregulated or
downregulated by IL-1p/TNFe therapy and were reversed, at least in part, by pre-
treatment with GC, and that most accurately predicted glucocorticoid sensitivity
using expression values generated following treatment with cytokines. Table 2A
shows expression levels in cells treated with IL-1B/TNFe in the presence of DEX

and Table 2B shows expression levels of cells treated with IL-1p/TNFe alone.

Table 2A. Genes upregulated by TL-1B/TNFa and repressed by DEX
TL1/TNFa treatment: With DEX

Gene Category Name/ GCR GCS P-
GenBank mean mean/ value
*sem +sem

Inflammatory cell regulators
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Gene Category Name/ GCR GCS P-
GenBank mean mean/ value
£sem £sem

Interferon-inducible 56 Kd IFI56/ -816491 -19204240 | <0.000%
M24594

Interleukin 1B IL1B/ -3792+501 1605+1339 0
M15330

Interferon gamma treatment inducible IFNIND/ - - 0

mRNA M26683 122354955 | 543211553

CD6 antigen CD6/ -1128+192 584265 0.001
X60992

Interferon regulatory factor 7B IRF7/ -908+91 -876+175 0.863
Us53831

TNF o receptor associated EB16/ -2061+185 | -1419+109 0.0133

factor 1 U19261

TNF« receptor CD120b/ -3321£520 | -1283+407 0.006
M32315

TNFa receptor superfamily WsL/ 33214506 | -1591+402 | 0.0185
Y09392 )

Leukocyte surface aminopeptidase N CD13/ -983+122 -247+106 0
M22324

Cytokine (GRO-v} SCYB¥/ -21354345 ) -672+59 0.001
M36821

Interferon-inducible peptide (6-16) gene | 16-jun/ -1233+151 | -20941424 0.041
U22970

Cytokine (GRO-B) SCYB2/ -2934+374 | -1116+384 0.003
M36820

Interferon-p-2a L6/ -7784+683 | -4493:788 0.002
X04430

0OX40 cell surface antigen 0X40/ -600+103 -230+47 0
576792

Monocyte/macrophage lg-related MIRI10/ -626+73 -238+37 0

receptor AF004231

JP 2005-502345 A 2005.1.27
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Gene Category Name/ GCR GCS P-
GenBank mean mean/ value
£sem £sem

Small inducible cytokine subfamily C2 scycy -417+480 -118+76 0.0156
D63789

Interleukin-1 receptor antagonist IL1RA/ - 0.004
X52015 107504966 | 5445+1457

Urokinase-type plasminogen receptor CD87/ -38344530 | -15041272 0.002
U09937

Activation mRNA Act-2/ -4202+494 | -1333+572 0.001
104130

Macrophage migration inhibitory factor MIF/ -12224383 -170+238 0.0365

i L19686

Monocyte secretory protein JE/ -73804860 | -4302:960 0.0331
M28225

Interferon stimulated gene HEM45 HEM45/ -1600+367 -424+368 0.039
U88964

Membranc glycoprotein 4F2 antigen CDo8/ 687+115 | -301x124 0.0374

heavy chain 102939

Interferon induced protein p78 p78/ -3547+345 | -1491+346 0
M33882

CD44 isof()r;n RC CD44/ -1886+170 | -1019£134 0.001
AF098641

Interferon-induced 17-kDa/15-kDa 1SG15/ -5244+677 | -2526%611 0,008

protein M13755

Cell Signaling/I boli:

Plasminogen activator-inhibitor 2 PAI-2/ -75384623 | -26831648 <0.0001
Y00630

PROS-27 PROS-27/ -2771£318 | -3613402 0
X59417

Cyclin dependent kinase inhibitor 1A p21/ -24634315 -885+151 0
V03106

JP 2005-502345 A 2005.1.27
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Gene Category Name/ GCR GCS P-
GenBank mean mean/ value
£sem Esem

Lymphocyte G0/G1 switch gene GOs2/ -3788+420 | -1657%275 0
M69199

Hpast HPAST/ -1532+187 -675+139 0.002
AF001434

Apoptosis inhibitor/AP homolog B AP1V/ ~7224315 -342+151 0.002

(MIHB) U37547

Insulin induced protein 1 INSIG1/ 27784273 | -1797+204 | 0.0117
U96876

pim-1 oncogene pim-1/ -1937+245 | -1197+152 0.0205
M16750

Cyclic AMP-1esponsive element CREM/ -2225+238 | -1435t149 0.0207

modulator S68134

Glucose transporter-like protein-1l1 GLUT3/ -3564+801 -14224512 0.0366
M20681

Human cyclooxygenase-2 hCox-2/ -17314222 | -2333+389 0.167
V04636

CAM/ECM molecul

HB14 CD83/ 4434473 -2492178 0
Z11697

Adhesion molecule ninjurin NINJ1/ -19774315 -472+249 0.001
U91s12

Tissue inhibitor of metalloproteinases TIMP1/ -47231500 | -2237+483 0.002
D11139

Elastase specific proteinase inhibitor ELAFIN/ -1448+462 -292+199 0.0449
110343

Transcription Factors

Nef-associated factor 1B Naflbeta/ -1523+467 1261512 0.0268
AJ011896

Thyroid receptor interactor TRIP14/ -635+67 -798+83 0.1357
140387

JP 2005-502345 A 2005.1.27
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Gene Category Name/ GCR GCS P
GenBank mean mean/ value
sem +sem
Basic helix-loop-helix transcription Musculin/ | -1867£177 | -1209+116 0.006
factor AF087036
p50-NFxp P50-NF- -890+174 | 321105 0.0122
KB/ '
$76638

Table 2B. Genes upregulated by IL-1/TNF-a and repressed by DEX
IL1/TNFe treatment: Without DEX

Gene Category Name/ GCR GCS P-value
GenBank mean mean/
tsem £sem
Infle v cell regulators

Interferon-inducible 56 Kd LFI56/ 12834215 33704372 <0.0001
M24594

Interleukin 1 IL1B/ 990541021 59541430 <0.0001
M15330

Interferon gammia treatment IFNIND/ 173494784 11063+998 <0.0001

inducible mRNA M26683

CDG antigen CD6/ 24724179 806+195 <0.0001
X60992

Interferon regulatory factor 7B IRF7/ 1413£129 3074+187 <0.0001
U53831 .

TNFe receptor associated factor 1 EB16/ 5191+188 3643+267 0
U19261

TNFa receptor CD120b/ 67424513 34534877 0
M32315

TNFe receptor superfamily ‘WSL/ 6560+462 34524626 [
Y09392

Leukocyte surface aminopeptidase N | CD13/ 29884304 15234184 0.001
M22324

Cytokine (GRO-y) SCYB3/ 32284392 14314284 0.001
M36821

JP

2005-502345 A 2005.1.27
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Gene Category Name/ GCR GCS P-value
GenBank mean mean/
+sem Esem

Interferon-inducible peptide (6-16) 16-jun/ 18704317 36564362 0.002

gene 22970

Cytokine (GRO-B) SCYB2/ 54314653 22674509 0.002
M36820

Interferon-B-2a e/ 128704630 92574863 0.002
X04430

OXA40 cell surface antigen oxa0/ 1157488 588+28 0.002
S76792

Monocyte/macrophage lg-related MIR10/ 1492+147 7804157 0.003

receplor AF00423
1

Small inducible cytokine subfamily scyc2/ 4834115 28490 0.006

c2 D63789

Interleukin-1 receptor antagonist ILIRA/ 13395+1481 8202+1598 0.0168
X52015

Urokinase-type plasminogen receptor | CD87/ 41804663 20544414 0.0197
u09937

Activation mRNA Act-2/ 8697+1013 3900+1860 0.026
704130

Macrophage migration inhibitory MIF/ 22504705 2964356 0.0271

factor L19686

Monocyte secretory protein JE/ 9970+999 67854534 0.0369
M28225

Interferon stimulated gene HEM45 HEM45/ 68014713 47684553 0.0474
U8RI64

Membrane glycoprotein 4F2 antigen | CD98/ 30734194 24724243 0.0662

heavy chain 102939

Interferon induced protein p78 p78/ 71554826 52414503 0.0777
M33882

CD44 isoform RC CD44/ 36514264 31214195 0.0962
AF09864
1

Interferon-induced 17-kDa/15-kDa 1SG15/ 8821+1574 61284993 0.1801

protein M13755

Cell Signaling/Metabol

Plasminogen activator-inhibitor 2 PAL-2/ 9427+717 58324531 0.001

Y00630

JP 2005-502345 A 2005.1.27
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Gene Category Name/ GCR GCS P-value
GenBank mean mean/
+sem +sem

PROS-27 PROS-27/ 58531316 3557+443 0
X59417

Cyclin dependent kinase inhibitor 1A | p21/ 35444492 19754261 0.0123
V03106

Lymphocyte GO/G1 switch gene G0S2/ 1403+737 1347+548 0.9539
M69199

Hpast HPAST/ 2370+263 15454272 0.0418
AF00143
4

Apoptosis inhibitor/AP homolog B AP11/ 1826+137 1885+150 0.7754

(MIHB) U37547

Insulin induced protein 1 INSIGU/ 44144353 32011285 0.0175
U96876

pim-1 oncogene pim-1/ 23474411 19474511 0.5462
M16750

Cyclic AMP-responsive element CREM/ 48754216 46134411 0.541

modulator 568134

Glucose transporter-like protein-111 GLUT3/ 5396+930 29144713 0.0476
M20681

Human cyclooxygenase-2 hCox-2/ 17351302 2683£513 0.1195
U04636

CAM/ECM molecul

HB14 CD83/ 5991£138 28924150 <0.0001
711697

Adhesion molecule ninjurin NINJ1/ 4607+401 23594264 0
U91512

Tissue inhibitor of TIMP1/ 94511006 55744611 0.005

metalloproteinases 1 D11139

Elastase specific proteinase inhibitor | ELAFIN/ 2744+768 577+174 0.0166
L10343

Transcription Factors

Nef-associated factor 18 Naflbeta/ 6890+505 34124314 <0.0001
AJ011896

Thyroid receptor interactor TRIP14/ 1046+130 1488+167 0.0452
140387

JP 2005-502345 A 2005.1.27
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Gene Categorv Name/ GCR GCS P-value
GenBank mean mean/
+sem fsem
Basic helix-loop-helix transcription Musculin/ 28324297 21454109 0.0489
factor AF08703
6
pSO-NFxpB P50-NF- 23941169 1995+206 0.1487
kB/
876638

20

25

As shown in Table 3, the ratio of males/females and the atopy status were
Jower in the GC-R group, whereas the mean age was higher. While several studies
have reported association between the X chromosome and the asthma phenotype
(Kauppi P. et al., Eur. J. Hum. Genet. 2000. 10:788-92; Heinzmann A. ef al., Hum.
Mol. Genet. 2000. 9:549-59; Ahmed S. et al., Exp. Cliﬂ. Immunogenet. 2000. 17:18-
22), extended epidemiological studies are needed to confirm if such an association
exists between the GC-R phenotype and asthma. Likewise, 54% of the GC-S
patients in this study were skin test positive to one or more aeroallergens compared
to 31% of the GC-R patients. In addition, the average total IgE levels were higher in
the GC-S group. About 70% of patients in some European countries and areas of the
United States are atopic (Eggleston P. and Bush R., J. dilergy Clin. Immunol. 2001
107:8403-5) compared to about 50% of asthmatics in Iceland, as determined by
positive skin tests or elevated IgE levels (T he European Community Respiratory
Health Survey Group. Am. J. Resp. Crit. Care Med. 1997. 156:1773-1780).
Whether atopic asthimatic patients are less likely to have GC-R asthma compared to
non-atopic patients remains to be determined. While interference from these
variables on the results cannot be excluded, the predictive power of the patient’s age,
sex or atopy status was lower (and not statistically significant) when compared to the
power developed from the genes under study.

These results provide the basis for unraveling the mechanisms that contribute
to the development of GC-resistance, and can allow for the development of new
therapeutic approaches. For example, one of skill in the art can perform linkage
studies on patients for GC-R and GC-S clusters using the Ieelandic Genealogy
Database, By linking patients with GC-R and GC-S asthma into large family

JP 2005-502345 A 2005.1.27
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pedigrees based on clinical measures of GC-responsiveness, a genome-wide linkage
analysis can be performed. Secondly, by searching for mRNAs expression profiles
that predict GC-R versus GC-S asthma in a larger cohort of patients using DNA
array technology, one of skill in the art can categorize patients with unknown GC
profile into GC-S and GC-R patients with high accuracy independent of whether the
patient has been taking glucocorticoids or whether the clinical response has been
determined based on the expression profile alone (e.g., if similar to the expression

profiling of responders versus non-responders, respectively).

Table 3. Demographic, lung function, metacholine challenge and total IgE values in
glucocorticoid-sensitive (GC-S) and GC-resistant(R) patients. Values expressed are

mean +/- SE for the groups.

Table 3.
GC-S <Asthma> GC-R
Characteristics
n 61 35
Mean age (yr) 43+16 54+%19
Sex ratio (M/F) 30/70 20/80
Mean dose GC (pg/day) 450 (200-800) 1,610 (1,000-2000)
FVC (% predicted) 84+19 75+ 15
liters 3810 22+0.8
FEVI (% predicted) 8220 81£8
liters 3210 33+03
FEVY/FVC ratio 70+ 10 72£12
Positive skin tests 54% 31%
MCh challenge (mg/L} 34+12 07+1.1
Total [gE (IU/L) 78 38

To ensure that the gene signals that most accurately discriminate GC

responders from non-responders are captured, the study was expanded to include 96

JP 2005-502345 A 2005.1.27
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patients (60 GC-S and 36 GC-R) and randomly split cohorts of GC-S and GC-R
patients with and without cross validation were analyzed.

The results demonstrate that apart from genes listed in Tables 1, 2A and 2B,
15 additional genes, listed in Table 4A, were identified with the split cohort method
and 4 genes, listed in Table 4B, by the cross validation method, which increased the
predictive accuracy to 86% and 89% for the independent set and cross validation
method, respectively. These genes play a key role in immune function, signal
transduction processes and in apoptosis, all of which are highly relevant functions to

the mechanisms of glucocorticoid responsiveness in asthma.

Table 4A
Induction
Independent
GenBank Mean StdDev Mean StdDev

Resistant Sensitive
711697 1.8724782  0.33308947 1.58067 0.37548256
AI950382 1.3549194  0.22042978 1.030298 0.2444671
178440 1.5259613  0.30956995 1.0863237  0.34783307
U19261 1.7525064 0.4171106 1.3473015 0.3836438
M80244 " 19161059 0.56795007 1,1932454  0.40928963
AB(023205 2.1412642 0.9683697 1.55956 0.7753593
M58603 1.6857204  0.40931362 1.2413435  0.41113004
L05424 1.8005482  0.49951264 1.3440721 0.3783
R38263 1.4709008 0.3948905 1.2489537  0.32604253
L03411 1.2816724  0.18822539 1.1264083  0.25873253
D63789 1.6949914  0.78736067 1.2824732  0.57320374
X52425 14263631 0.3121133 1.1701844  0.32265002
L11329 1.6712576  0.45524144 1.2668103  0.39379898 -
U48807 2.149289  1.1046098 14393674  0.74329394
D79991 1.2781677  0.26072037 1.1245298 0.2646311
Table 4B
Induction Cross
Validation
GenBank Mean StdDev Mean StdDev

Resistant Sensitive

AB009010 0.7325509 0.3312249 1.4231814 0.5362498
L78440 1.575848  0.33741876 1.1237841 0.30317423
U43185 21323266  0.40701827 1.4901624  0.52416813
AB020630 1.6486217 0.2412822 1.2882963  0.31817988
Example 2.

Apart from genes that demonstrated predictive accuracy in the around 80%, a

large number of genes were found to be differentially expressed between the two
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patient groups. Of those, the genes listed in Tables SA-E contributed to the

predictive signal that was found. These genes were identified by applying the

biological approach of the experimental set up (i.e., genes upregulated or
downregulated by IL-13/TNFao and reversed, at least in part by GC). The ultimate

value of the genes in Tables SA-5E with respect to glucocorticoid prediction will be

known when these genes have been validated in a larger cohort of patients.

Table 5A.
BASELINE EXPRESSION VALUES
GC resistant GC sensitive
(n=66)
(n=30)
Gene (Genbank, Map) |MEAN SEM MEAN SEM P
value

Perforin 1 (M28393, 6085.97 41713412  5250.672( 208.2762)0.026)
10922) -
Tumor necrosis factor
ireceptor 2 (75kD)
(M32315, 1p36.3-p36.2) [4043.2695 | 172.13469] 3606.906| 126.01189) 0.047
LPS-induced TNF-alpha
factor (AF010312, 41495264 | 339.81314| 3394.3865|152.3598810.018
16p13.3-p12)
[Defensn (L12691, 8) 15084.323 | 1903.8826| 10559.057[1213.1726|0.045
IKIAAQ0542 protein
(ABO11114,22q12.2)  [4974.1274 | 1201.7789| 8108.8516| 872.01960.004]
Beta 2-microglobulin
(582297, 15q21-q22.2) [14026.682 | 3886.1045| 28540.09|3071.3684{ 0.023]
Granzyme B precursor
(M57888, 14q11.2) 3153.3257 | 372.53757] 2298.1396] 185.16092| 0.01
Thymosin, beta 4 -
(M17733, Xq21.3-22) |21235.469 2459.579] 28695.383|2114.4946/ 0.042
HLA class 1 heavy chain
(X58536, 6p21.3) 23571922 | 2747.8547| 31607.03]2214.8435) 0.042
Elongation factor EF-1-
alpha
(J04617, 6914) 18835.99 3337.1677| 30409.002;2609.5315) 0.034
EST (AIS26078, 18714.736 1704.359( 24808.363| 1547.6501|0.043
20q13.3)
CD98 (M80244, 798.8602 93.80168, 642.308( 47.76093| ns**
16924.3)
INuclear factor kappa-B
DNA
Ibinding subunit
(MS8603, 4924) 1118.8152 131.4039]  1171.212| 94.15151} ns**
Signal transducer and
activator of transcription
(L78440, 2q32.2-g32.3) [2115.2861 | 177.11328] 2072.295| 94.97464] ns**

JP 2005-502345 A 2005.1.27
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Nef-associated factor 1
(AJ011896, 5q32-933.1)

-42-

(83)
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2744.2788

242 81891

2588.429

162.65399]

Ts**

(CD44 antigen (L05424,
11p13)

1856.1018

95.87001

1778.6385

104.54533

Ts**|

(2'-5")oligoadenylate
synthetase (AJ225089,
12924.2)

1337.42038

18.820648

383.4079]

54.559353

ng**

Interferon regulatory
factor

7 isoform a (U53831,
11p15.5)

820.22296

40.891983

803.94714]

37.65985

ns**

Interferon-inducible
protein p78 (M33882,
21922.3)

692.43274

53.86486)

769.75037,

61.446373

ns*¥|

interferon inducible 1-8U
gene (X57352, 11)

10073.882

1202.4331

10348.615}

847.59143

ns*H|

Interferon stimulated
gene
(20kD) (U88964, 15q26)

2559.649

120.11462

2733.2332]

64.77266)

ns*H

Interferon-stimulated
protein,
15 kDa (ml13755, 1)

2001.0354

107.30703

2131.9282)

121.11149]

ns**

CD44 isoform RC
(AF098641, 11p13)

1635.3041

9287121

1546.3922

101.99627|

ng**

(CD83 antigen (211697,
6p23)

4003.7795

509.4784

2995.624

343.3428]

ns**

Interferon stimulatable
response element
(U22970, 1p36}

1222.6351

87.984886

1198.6647

74.25269]

ns**

'TNF receptor-associated
factor 1 (U19621, 9933-
934)

1024.6047

76.8937

970.14984]

68.22721

g

Adhesion molecule
ninjurin 1 (U01512,
9g22)

952.9832

108.31899)

819.72675;

72.15633

ns**

'TNF receptor-associated
factor 1 (U19261, 933-
934)

602.10754

55.548782

552.6948,

36.47862;

s

Transcription factor
ISGF-3
(M97936, 2q32.2)

1047.2883

84,6747,

1043.8727

51.559406

ns**

interleukin-7 receptor
(AF043129, Sp13)

1293.5005

221.00233

1776.9689

196.31573

ns**

Interfeukin 8
(M28130, 4q13-g21)

9098.902

881.07416

7048.5723]

759.5493)

ns**

(GRO2 oncogene
(M36820, 4921)

3172.951

401.67627]

2370.0527]

298.47812)

ngh*

Interferon-induced
protein

with tetratricopeptide
repeats 1 M24594,
1025-926)

24270598

46.875942]

299.46494

47.465668]

ns**

interferon-induced

protein

JP 2005-502345 A 2005.1.27
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with tetratricopeptide
repeats 4 (AF026939, 335.2246
10q24)

.43

98.50067

348.74557|

38.996685

(84)

PCT/IB02/03613

ns**

‘Macrophage colony
stimulating factor 1
(M37435, 1p21-p13) 3976.1692

148.23972)

4297.3677)

118.11726

ns**

Ras inhibitor
(M37190, 20) 103.64886

51.292507

117.76897

47.070602;

as**

Small inducible cytokine
A2

(M28225, 17q11.2- 176.61205
521.2)

47.855843]

356.2777

170.02516

ns**

Cyclooxygenasc-2
(U04636, 1q25.2-q25.3) [1282.8784

245.26799

976.03503]

140.18762|

ns*

Transfonming growth
factor,

beta receptor 1T (70-
80kD)

(D50683, 3p22) 665.96454

39.320732

684.6929

31.560013]

ns*H

Cyclic AMP-responsive
clement modulator

beta isoform

(S68134, 10p12,2-pl1.1) |571.4737

76.16772

583.9707

86.563515

ns**|

Interleukin 1 receptor
antagonist (X52015, 2650.151
2914.2)

386.6683|

2049.2832|

280.7141

ns*

Tnterleukin 6 (X04430, [218.93637
7p21)

79.35666]

372.81815|

181.83186( m

SN

[Nef-associated factor |
(AJO11896, 5932-933.1) |1628.6475

86.34723,

1530.4146]

92.62164

s+

Small inducible cytokine
7

(X72308, 17q11.2-q12) [121.53884

8.26777

149.0766

20.418268

ns**|

Small inducible cytokine
A2
(M26683, 17q11.2- 227.42393

921.1)

82.810646

527.6503

265.94244]

ns*

Table 5B.

IL-1/TNF-INDUCED EXPRESSION VALUES

GC

resistant

GC sensitive|

(n=30)

(n=66)

Gene MEAN

SEM

MEAN |SEM

P value

Perforin 1 5614.334

394.1253

4072.83

214.3326)

<0.0001

"Tumor necrosis factor
receptor 2 (75kD)
(M32315, 1p36.3-p36.2) 10050.87

586.6837

7283.63|

440.3941

0.0004

LPS-induced TNF-alpha
factor (AF010312, 16p13.3- [5459.401
pl2)

351.0782]

4387.12f

170.5484

0.001

Defensin (L12691, 8) 8846.362

1376.016

4290.63

844.5093|

0.009

KIAA0542 protein
(AB01114, 22¢12.2) 2017.074

946.1356

8857.14)

1124.027

0.01

[Beta 2-microglobulin

JP 2005-502345 A 2005.1.27
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-44-
(882297, 15921-q22.2) 6333.009 3069.832] 28707 3191.635 0.01
Granzyme B precursor
{m57888, 14q11.2) 1746.806 232.9423] 957.865] 111.5382] 0.016
Thymosin, beta 4
(m17733, Xq21.3-q22) 18450.77 2309.75] 31440.1) 2229.507 0.02
HLA class I heavy chain
(X58536, 6p21.3) 17262.1 2654.092] 34519.5} 2601.363| 0.02
Elongation factor EF-1-alpha
(J04617, 6g14) 15154.59 2826.921] 35443.6] 2869.217| 0.03
EST (AI526078, 20913.3)  {15054.68 1528.611f 25434.4] 1606.93| 0.03
CD98 (M80244, 16924.3) 5682.373 365.3485) 4127.05| 234.5741| <0.0001
Nuclear factor kappa-B DNA
binding subunit
(M58603, 424) 7222.51 338.3345| 5655.56] 215.4376| <0.0001
Signal transducer and
activator of transcription 4
(178440, 2932.2-q32.3} 7142.53 347.9236]  5567.9] 216.9498} <0.0001
Nef-associated factor 1
(AJO11896, 5932.933.1) 10042.95 525.3091] 8829.79| 312.5778| <0.0001
CD44 antigen (L05424, 6209.805 263.4941  5019.8| 163.5661| <0.0001
11p13)
(2-5)oligoadenylate
synthetase
(AJ225089, 12924.2) 3611.673 ] 259.3965] 1756.89} 225.7237| <0.0001
Interferon regulatory factor
7 isoform a (U53831, 2841.19 237.6626) 1681.36| 160.3967| <0.0001
11p15.5)
Interferon-inducible protein
p78
(M33882, 21922.3) 4426.94 533.6766] 1780.97] 325.196] <0.0001
interferon inducible 1-8U
gene
(X57352,11) 5763.147 1332.153] 4255.33| 398.2605| <0.0001
Interferon stimulated gene
(20kD)
(U88964, 15926) 6082.724 624.8853] 4290.37| 330.7253| <0.0001
Interferon-stimulated protein,
15 kDa (M13755, 1) 10922.46 1395.841] 4956.73| 622.4254| <0.0001
[CD44 isoform RC (AF09861,|5146.13 287.7974] 3879.53| 144.6777| <0.0001
11p13)
[CD83 antigen (211697, 9242.953 350.8769| 7918.24| 339.6289| <0.0001
6p23)
Interferon stimulatable
Tesponse
element (U22970, 1p36) 13203.982 495.8736] 1631.66| 281.1401]  0.0001
'TNF receptor-associated
factor 1
(U19261, 9933-q34) 5005.59 208.4321] 4098.21| 179.4619 0.0002
|Adhesion molecule ninjurin 1
(U91512, 9922) 3715181 | 268.8716] 3157.01] 122.5063| 0.0003]
‘TNF receptor-associated
factor 1
(U19261, 9933-q34) 2364.498 96.09024| 2096.81| 78.13522| 0.0007
Transcription factor ISGF-3
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0.014]

interleukin-7 receptor
(AF043129, 5p13)

2027.312 184.3109| 2307.75] 174.5007|

0.02

Interleukin 8 (M28130, 4q13-
921)

13608.48 1609.251 17969.3| 1448.031

0.02

(GRO2 oncogene (M35820,
4921)

6961.234 707.7638| 5737.08| 415.0885

0.001

Interferon-induced protein
with

tetratricopeptide repeats 1
(M24594, 10925-q26)

1572.879 | 319.6902| 713.604] 178921

0.009

interferon-induced protein
with

tetratricopeptide repeats 4
(AF026939, 10q24)

1759.121 304.6315| 828.759 214.6707,

0.005

Macrophage colony
stimulating
factor 1 (m37435, 1p21-p13)

[3364.842 117.2874| 4029.78| 110.6731

0.04

Ras inhibitor (m37190, 20)

1611.356 177.1993] 860.944] 120.8235| 0.0003

Small inducible cytokine A2
(M28225, 17q11.2-q21.1)

10048.81 755.9874] 8072.22| 495.8341

0.007

[Cyclooxygenase-2
U04636, 1925.2-25.3)

3765.675 255.1504| 2568.34] 233.2174] <0.0001

Transforming growth factor,
beta receptor 1T (70-80kD)

(5681634, 10p12.1-pL1.1)

(D50683, 3p22) 740.8099 | 79.60563| 844.935| 86.39076 0.04
Cyclic AMP-responsive
element modulator beta
isoform
6531.873 | 386.0808]  5686.2| 268.2961 0.017

Interleukin 1 receptor
antagonist
(X52015, 2914.2)

13211.16 1126.502] 9535.15} 642.7608| <0.0001

Interleukin 6 (X04430, 7p21)

13482.49 852.9056] 10099.2} 625.5049| <0.0001

Nef-associated factor 1

(M32315, 1p36.3-p36.2)

(AJ011896, 5932-q33.1} 5100.91 671.4467) 4788.67| 294.8366 0.004
Small inducible cytokine A7
(X72308, 17q11.2-912) 766.0895 165.4574] 686.035| 91.85867| 0.02]
Small inducible cytokine A2
(M26683, 17q11.2-q21.1)  {17108.01 1043.492] 12566.7) 742.7468| 0.003
Table 5C.
L-1/INF-INDUCED EXPRESSION VALUES WITH GC
GC resistant GC sensitivel
(n=30) {n=66)|
Gene (Genbank, Map) _[MEAN SEM MEAN _|SEM P value
[Perforin 1 (M28393, 5932.6836 324.4973] 4613.415| 214.7653]  0.0007
10922)
'Tumor necrosis factor
receptor 2 (75kD) 7508.2896 451.0622| 6416.635( 365.9207| 0.0731

LPS-induced TNF-alpha

JP 2005-502345 A 2005.1.27
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factor (AF010312, 16p13.3-[5786.222 306.7707| 4946.478| 171.3137| 0.0127
p12)
[Defensin (12691, 8) 11441.772 1372.689] 7818.661( 922.0382| 0.0251
[KIAAQ542 protein
(AB011114, 22912.2) 5714.3643 1558.592] 9333.106| 1256.301] 0.0201
[Beta 2-microglobulin
(882297, 15921-g22.2) 13301.895 2780.221{ 30811.06| 3742.183] 0.0027
Granzyme B precursor
(MS7888, 14q11.2) 1877.4227 216.4729] 1227.949| 107.5656] 0.003
Thymosin, beta 4
(M17733, Xg21.3-q22) 19120.795 1911.539] 26315.6] 1943.828] 0.019
HLA class I heavy chain
(X58536, 6p21.3) 22299.861 2913.894| 34067.19| 3096.341|  0.0145
Elongation factor EF-1-
alpha
(104617, 6q14) 18670.865 3364.731| 33042.49| 3553.801]  0.0015
[EST (AI526078, 20q13.3) |17650.287 1587.158| 25903.59| 1771.242|  0.0032|
CD98 (M80244, 16924.3) [5768.97 406.1578| 4463.957| 177.7024] 0.0011
[Nuclear factor kappa-B
DNA
binding subunit
(M58603, 4q24) 6144.28 307.2589| 5010.971] 179.1457|  0.0012]
Signal wansducer and
activator of transcription 4
(L78440, 2q32.2-q32.3) 6800.764 284.0342| 5744.643] 184.6763|  0.0021
[Nef-associated factor 1
(AJ011896, 5932-g33.1)  [9655.332 495.7066| 8075.491} 259.7791|  0.0026}
(CD44 antigen (L05424, 4486.082 168.28{ 3818.656( 133.3167|  0.0042,
11p13)
(2'-5"oligoadenylate

(AJ225089, 1667.9843 164.3503( 1064.525| 130.1923  0.0054]
12q24.2)
Interferon regulatory factor
7 isoform a (U53831, 2292.962 205.8358| 1611.122| 146.0624] 0.007
11p15.5)
Interferon-inducible -
[protein p78 (M33882, 2946.7205 383.2516| 1801.234 251.7923|  0.0099|
21922.3)
interferon inducible 1-8U
gene (X57352, 11) 8983.514 1053.469] 6070.849] 616.6636|  0.0109|
Interferon stimulated genc
(20kD) (U88964, 15926)  [6519.748 401.4738 5387.727) 239.7823) 0.012]
Interferon-stimulated
protein,
15 kDa (m13755, 1) 6071.2886 915.0679} 3757.143| 548.3279 0.021
CD44 isoform RC
(AF098641, 11p13) 3719.6047 178.2906] 3236.746| 115.0394]  0.0225'
CD83 antigen (211697, 4931.093 295.5049] 4274.713 230.1791|  0.0354]
6p23)
Interferon stimulatable
response element
(U22970, 1p36) 2737.275 346.7752| 1615.407( 174.2281 0.011
'TNF receptor-associated
factor 1 (U19621, 9933- 3581.1409 185.2364| 2935.34] 116.3565] 0.0027]

JP 2005-502345 A 2005.1.27
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(Adhesion molecule
[ninjurin 1 (UO1512, 9922)

3173.9238

222.309:

2405.162

110.9695]

0.0008;

'TNF receptor-associated
factor 1 (U19261, 9933-
934)

1790.2013

89.11578

1506.127}

60.22232

0.0085

I Transcription factor ISGF-3
(M97936, 2432.2)

1490.314

178.5814

1048.989]

102.7824)

0.0212

interleukin-7 receptor
(AF043129, Sp13)

3344.87

271.804

4565.661

279.8599

0.0057

Lnterleukin 8
(M28130, 4q13-g21)

12848.457

9263713

14222.37

992.1271

ns**

(GRO2 oncogene
(M36820, 4g21)

5052.562

5649373

4225.244

349.2652

s

Interferon-induced protein
with tetratricopeptide
repeats 1 (M24594, 10q25-
G26)

1094.8508

209.4019

672.1904

127.6253

ns*¥|

interferon-induced protein
with tetratricopeptide
repeats 4 (AF026939,
1024)

1109.5538

162.5891

743.2253

123.5186;

ns**

[Macrophage colony
stimulating factor 1
(M37435, 1p21-p13)

3624.9211

172.8444)

3983.53

132.856|

ns*H

[Ras inhibitor
(M37190, 20)

1615.0812

183.4838

1285.366

118.4882

ns**

Small inducible cytokine

(M28225, 17q11.2-q21.2)

3485.5967

409.9117

2908.787

418.8578

ns**

[Cyclooxygenase-2
(U04636, 1925.2-925.3)

1004.8341

151.2995

1012.272]

148.0441

ns*|

Transforming growth factor,
beta receptor [1 (70-80kD)
(D50683, 3p22)

998.71014

94.93384

1135.562

93.18079)

ns**

Cyclic AMP-responsive
element modulator

beta isoform

(568134, 10p12.2-p11.1)

4027.2566

290.9312;

4019.365

190.1472

ns**

Interleukin 1 receptor
antagonist (X52015,
2914.2)

4454.89

509.2246]

3887.395

543.3725

ns*H

Interleukin 6 (X04430,
7p21)

6479.466

737.0165

5473.95|

617.1881

s**

Nef-associated factor 1
(AJ011896, 5932-933.1)

5710.245

619.1145]

5202.576

3225588

Small inducible cytokine
A7
(X72308, 17q11.2-q12)

283.77304

2331367

334.6954

61.4575)

ng**

ns**

Small inducible cytokine

l(M26683, 17911.2-q21.1)

5850.6055

630.0103

4954.649]

646.567|

JP 2005-502345 A 2005.1.27
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Table 5D.
SET1/2
Genbank [Systematic  [Common [Description IMap
IAL0499 [40456_at ISource: Homo sapiens mRNA; 14
63 cDNA DKFZp564A132 (from clone
IDKFZp564A132)
5 S68134 32066_g_at [CREM ICREM-f 10p12.
1-pll.1
M58603 [1378_g_at [KBF1 [Human nuclear factor kappa-B l4q24
DNA binding subunit (NF-«p)
mRNA, complete cds
IM13755 |1107_s_at [ISG15 17-kDa protein 1
[[31584 |1097_s_at |EBII BLRZ CMKBR7 Source: Human G-protei- coupled |17q12-
receptor (EBI 1) gene exon 3 q21.2
|AF02237{36100_at  [VEGFA IF. sapiens vascular endothelial 6p12

10 5 rowth factor mMRNA, complete cds.

IM58603 1377 _at IKBF1 Human nuclear factor kappa-B 1g24
IDNA binding subunit(NF-kB)
IMRNA, complete cds

IM58603 [38438_al  |KBEL [Human nuclear factor kappa-B l4q24
DNA binding subunit (NF-kB)
mRNA, complete cds

[U88964 [33304_at  [HEMA45 llow level estrogen- modulated; 15926
deduced ORF detected by anti-

eptide antisera

L08177 [931_at IEBI2 [Epstein-Barr virus induced gene 2 {13
(lymphocyte-specific G protein-
lcoupled receptor)

15 D67031 [33102_at  |ADDL Source: H. sapiens ADDL mRNA  |10q24.
for adducin-like protein, complete  [2-q24.3
lcds.

[AL0219 [36711_at  [HS506A DKFZP586A1024 [C220rf5 22q12
77
V01512 [1916_s_at |c-fos [Source: Human cellular oncogene c-(14q24.3
ifos (complete sequence).
X39417 [36122 at _ [IOTA PROS27 Source: H.sapiens PROS-27 mRNA 14913
HE
BASELINE
[Rest 0*S
20  |Genbank [Systematic [Common Description Map
X02910 [1852_at [TNFA DIF TNFSF2 [Tumor necros factor 6p21.3
M15330 {39402_at [ILI1B ISource: Human interleukin 1-§ 2q14
11.1B) mRNA, complete cds
504130 [36674_at  [MIP-1-BETA ISCYA4, MIP1B 17921
IM28130 (1369_s_at [IL§ Source: Human interleukin 8 (IL8) [4q13-
gene, complete cds 921
25 [D90144 [36103_at  [MIPA SCYA3 IMIP1A 17q11-
S819 1237 _at IEX-1 radiation-inducible immediate-early {6p21.3
ene
L11329 [1292 at PAC-1 PAC1 PAC-1; putative 2q11
IM57888 [32370_at__|CSPB CTLA1 CCPI [Source: Human (clone lambda B34) [14g11.2
CGL-1 CSP-B yiotoxic T-lymphocyte-associated
serine esterase 1 (CTLAI) gene
complete cds

JP 2005-502345 A 2005.1.27
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[M16441 [259 s_at _[TNFSF1 TNFB LT lymphotoxin 6p21.3
[X68277 |1005_at CL 100 ISource: H. sapiens CL 100 5q34
ImRNA for protein tyrosine
(X78992 [32588_s_at |ERF2 TIS11D Source: H.sapiens ERF-2 mRNA |2
[L12691 [31506_s_at |[DEF3 HNP-3 defensin 8
711697 [37536_at  |CD83 la cell-surface molecule expressed  [6p23
by interdigitating reticulum cells,
[Langerbans cells and activated
lymphocytes. A member of
immunoglobin superfamily
MG9199 [38326_at  |GOS2 [Source: Human G0S2 protein gene, [1q32.2-
omplete cds lga1
IM17017 [35372_r_at [MDNCF SCYBS IL8 I8 [4q13-
21
IU0S937 [189_s_at [URKR UPAR CD87 [Source: Human urokinase-type 19g13
1 i receptor, exon 7
[U27467 [2002_s_at |[BCL2LS BFL1 GRS HBPAI |[Bcl-2 related; similar to mouse 15q24.3
hemopoietic-specific early-response
protein, Swiss-Prot Accession
umber Q07440; similar to mouse
transforming protein Bel-2-B,
Swiss-Prot Accession Number
[P10418; Method: conceptual
ranslation
AL0223 [37456_at  ([dJ117715.1 upported by predicted exons 22q13.1
15 match: ESTs: Em:AA316883
IM59465 [S95_at (TNEA1P2 A20 r necrosis factor alpha 6
|inducible protein
1004636 |1069_at [hCox-2 Source: . sapiens cyclooxygenase- (1q25.2-
- (hCox-2) cene, complete cds g25.3
Table SE.
Genbank  ]JCommon [Product Keywords Custom
Field 2
ALO49963 [D4S1572
S68134 CREM [cyclic AMP-responsive element 0108208
Imodulator
beta isoform
M58603 KBF1 Inuclear factor kappa-B DNA  |nuclear factor kappa-B DNA |[D4S1572
binding subunit
binding subunit
M13755 ISG15 interferon-stimulated protein, |interferon; interferon- [D8S264
15 kDa )
Ii_n_ducihle protein
[L31584 [EBIT BLRZ [chemokine (C-C motif) G protein-coupled receptor  [#N/A
CMKBR7 __Ireceptor 7
|AF022375 |VEGFA vascular endothelial growth [D65282
factor
M58603 [KBF1 Inuclear factor kappa-B DNA  [nuclear factor kappa-B DNA [D4S1572
binding subunit binding subunit
IM58603 [KBF1 Inuclear factor of kappa light In factor kappa-B DNA [D4S1572
olypeptide gene enhancer in subunit
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B-cells 1 (p105)
[U88964 [HEM45 interferon stimulated gene HN/A
ILO8177 [EBI2 [Epstein-Barr virus induced D135129
lgene 2 (lymphocyte-specific G 5
orotein-coupled receptor) ]
ID67031 JADDL |adducin 3, isoforma Jadducin-like protein; ADDL [D10S597
IAL021977 [HSSO06A chromosome 22 open reading JHTG; CpG island; MAFF #N/A
frame 5
DKFZP586A
1024
V01512 c-fos v-fos FBJ murine loncogene #N/A
osteosarcoma viral oncogene
lhomolo;
X59417  |lOTA [prosomal P27K protein IPROS-27 gene; prosomal HN/A
[PROS27 consensus; prosomal protein;
rotein
iGenbank  jCommon [Product [Keywords Custom
[Field 2
{X02910 TNFA DIF  [tumor necrosis factor signal peptide; tumor HN/A
TNFSEF2 {cachectin) necrosis facior
15330 IL1B interleukin 13 interleukin- 18 D28160
H04130 IMIP-1-BETA}small inducible cytokine A4 act2 gene; immune activation [D178933
(homologous to mouse Mip-  |gene
18)
M28130 IL8 Rinter]eukin 8 [interleukin 8 [#N/A
[D90144 IMIPA small inducible cytokine A3 [LD78; LD78 alpha; cytokine; [#N/A
SCYA3 (homologous to mouse Mip-  finducible gene family;
1o) secreted peptide
S81914 IEX-1 immediate early response 3 DS 1660
IL11329 [PAC-1 PACI [protein tyrosine phosphatase  [protein-tyrosine phosphatase; [D282264
tvrosine phosphatase__
IM37888 ICSPB granzyme B precursor cytotoxic T-lymphocyte- #N/A
ICTLAL CCP]| associated serine esterase 1
[CGL-1 CSP-
B
IM16441 |TNFSFI [lymphotoxin alpha precurser  [lymphotoxin; tumor necrosis {#N/A
[TNFB LT factor
68277 ICL 100 rotein-tyrosine phosphatase _Jtyrosine phosphatase H#N/A
X78992 [ERF2 butyrate response factor 2 [ERF-2 gene D252259
TIS11D (EGF-response factor 2)
IL12651 [DEF3 HNP-3 [defensin, alpha 3, neutrophil- #N/A
fspecific
Z11697 CD83 (CD83 antigen (activated B [HB15 gene; immunoglobulin [D6S259
lymphocytes, immunoglobulin fsuperfamily
superfamily)
M69199 GOS2 putative lymphocyte GO/G1  JGOS2 protein #N/A
switch gene
M17017 MDNCF interleukin 8 beta-thromboglobulin ID4S3042
SCYBS IL3
109937 [plasminogen activator, urokinase #N/A
receptor
U27467 CL2-related protein A1 | D158100
5
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[HBPAT I |
[AT022315 [W117715.1 [lectin, galactoside-binding,  [HTG; CpG island; galectin;  [#N/A

soluble, 2 (galectin 2) lectin LGALS2: MSESS
IM59465 [TNFAIP2  |umor necrosis factor, alpha- FN/A
1A20 linduced protein 3
50 |U04636  IhCox-2 cyclooxygenase-2 | TN

While this invention has been particularly shown and described with
references to preferred embodiments thereof, it will be understood by those skilled in
the art that various changes in form and details may be made therein without

departing from the scope of the invention encompassed by the appended claims.
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CLAIMS

What is claimed is:

A method for predicting the efficacy of a drug for treating an inflammatory

disease in 2 human patient, comprising:

a) obtaining a sample of cells from the patient;

b) obtaining a gene expression profile from the sample in the absence
and presence of in vitro modulation of the cells with specific
mediators; and

c) comparing the gene expression profile of the sample with a reference
gene expression profile,

wherein similarity between the sample expression profile and the reference

expression profile predicts the efficacy of the drug for treating the

inflammatory disease in the patient.

The method of Claim 1, wherein the expression profile comprises expression

values for one or more genes listed in Tables 1, 24, 2B, 4A, 4B and 5A-5E.

The method of Claim 2, wherein the expression profile comprises expression

values for one or more genes listed in Tables 1, 2A and 2B.

The method of Claim 2, wherein the expression profile comprises expression

values for one or more genes listed in Tables 4A and 4B.

The method of Claim 2, wherein the expression profile comprises expression

values for one or more genes listed in Tables SA-SE.

The method of Claim 1, further comprising exposing the sample to the drug
for treating the inflammatory disease prior to obtaining the gene expression

profile of the sample.
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The method of Claim 1, wherein the inflammatory disease is selected from
the group consisting of: asthma, atopy, theumatoid arthritis, juvenile chronic

arthritis, psoriasis, inflammatory bowel disease and sepsis.

The method of Claim 7, wherein atopy is an atopic inflammatory disease
selected from the group consisting of: thinitis, conjunctivitis, dermatitis and

eczema.

The method of Claim 1, wherein the drug is selected from a class of drugs
selected from the group consisting of: corticosteroids, p2-agonists and

leukotriene antagonists for asthma.

The method of Claim 1, wherein the drug is selected from the group
consisting of symptom relievers and anti-inflammatory drugs for an

inflammatory disease condition.

The method of Claim 1, wherein the sample of cells is derived from

peripheral blood mononuclear cells or neutrophils.

The method of Claim 1, wherein the sample is obtained via biopsy from

synovial membrane or airway smooth muscle.

The method of Claim 1, wherein the gene expression profile of the sample is
obtained using a hybridization assay to oligonucleotides contained in a

microarray.

A method for predicting the efficacy of a drug for treating an inflarmmatory
disease in a human patient according to the method of Claim 13 comprising
hybridization probes capable of hybridizing to polynucleotides corresponding

to the informative genes and reagents for detecting hybridization.
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The method of Claim 1, wherein the gene expression profile of the sample is

obtained by detecting the protein products of the informative genes.

A method for predicting the efficacy of a drug for treating an inflammatory
disease in a human patient according to the method of Claim 15 comprising
antibodies capable of specifically binding protein products of the informative

genes and reagents for detecting antibody binding.

The method of Claim 1, wherein the reference expression profile is that of

cells derived from patients that do not have asthma.

The method of Claim 1, wherein the reference expression profile is that of

cells derived from patients that do not have an inflammatory disease.

The method of Claim 1, wherein the cells are treated with the drug candidate

before the expression profile is obtained.

A method of screening for glucocorticoid sensitivity in an asthma patient

comprising:
a) obtaining a sample of cells from the patient; R
b) obtaining a gene expression profile from the sample in the absence

and presence of in vifro activation of the cells with specific
mediators; and

c) comparing the gene expression profile of the sample with a reference
gene expression profile,

wherein similarity in expression profiles between the sample and reference

profiles indicates glucocorticoid sensitivity in the patient from whom the

sample was obtained.

A method for predicting efficacy in a human asthmatic patient of leukotriene

antagonists, comprising:

JP 2005-502345 A 2005.1.27
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obtaining a sample of cells from the patient;

obtaining a gene expression profile from the sample in the absence
and presence of i vitro modulation of the cells with specific
mediators; and

comparing the gene expression profile of the sample with a reference

gene expression profile,

wherein similarity in expression profiles between the sample and reference

profiles predicts the efficacy in the human asthmatic patient of leukotriene

antagonists.

An expression profile comprising expression levels of gene products from
one or more genes described in Tables 1, 2A, 2B, 4A, 4B and 5A-5E.
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FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: 1,2,3,6-19,20,21 (all partially)

The methods relate to predicting the effect of a drug on
inflamatory conditions in humans by assaying its effects on
a range of genes in a sample obtained form the patient
treated. The method is practiced upon one or more genes so
in its simplest embodiment the level of znf267 (first
protein given in table 1) is assayed in a sample and
compared with a "normal".

2. Claims: 4,5

These claims refer to genes found in tables 4a,4b and 5a, 5b
respectively. The same arguments made above apply here.
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FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

Continuation of Box 1.1

Although claims 1-22 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Continuation of Box I.1

Claims Nos.: 22

Rule 39.1(v) PCT - Presentation of information
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