JP 2004-531238 A 2004.10.14

(19) BFEHFEF(P) WARRBITFLEAN (1) S HBARES
$33%2004-531238
(P2004-531238A)
43) A%E TER165E108 148 (2004. 10.14)
(51) Int.CL." Fl F—va—F (3%
C12N 15/09 C12N 15/00 A 4B0O24
AOQ1K 67/027 AO1K 67/027 4B0OB3
A6 1K 38/00 AB1K 39/3%5 D 4B0O64
A6 1K 30/305 AB1K 39/3%5 N 4BOB5
AG1K 48/00 AB1K 48/00 4C084
EEFER RER THEEERE &EWVEH BREIIRAL
@) HEES 15 BR2002-567980 (P2002-567980) | (71) HERA 502210552
(86) (22) HEEE ErE145E2H 260 (2002. 2. 26) Tr— N¥T74wr Fuss{fri
85) BIFASCIRME  ERUISE8A25H (2003.8.25) D— YIFwE
(86) EIREHEESE  PCT/GB2002/000830 A=A FFVTE, EZhDT. LA ri—
87) EEAMEE  W02002/068470 by J=A. 47 w—F 103
87) EREAME ERR14FE9A6H (2002.9.6) -105
(B1) MLIEEBBEE  0104706.7 (74) {LI A\ 100066692
(32) B5H ERL1352A26H (2001. 2. 26) £E+L BN B
(33) WSciEX|/E  =E (GB) (74) {RE A 100072040
(31) BSEIEE/BES  0200619.5 #E+ B B
(32) m5H FRI4EIATIE (2002.1.11) (74) {RE A 100088926
(33) WSciEX|/E  =E (GB) £E+ BE BEX
(74) {REE A 100102897
#ELT WWHEH FI
B E KL

64) [READEBH fv4—7z0 - TAL77BERET

(57)0 000

00000000000 0-a00000000000O0SEQ.ID.No.10 O SEQ.ID.No.30
DOO0O0OO0O0cNADODODOODOODODODODOODODONODOODODOODODODONODOODOOOOOO
0001000000000 0000000000000000-a0000000000
000000000000 00000000O0000D0O00O0O0DONONOOoDONOooooOoan
0000000000000 0O000000O000000000000000



Oo0oooooooOodg

EQ

(2) JP 2004-531238 A 2004.10.14

oooooooao

ooooao

i0SEQ ID NO:20 OO SEQ ID NO:4O0 OO DODOOOD
iigdoooooo0ogogo/0c0c00gopoooobobo/0bODO0OO0OUO0DOoQOoooOooDbDDOO
ooooooooobooooooooooao
i1i00ogooooogo/00oo0ob0O0O0ooooOOoOo/0000000000DO0O0O

a
u
O
a

g
u
O
a

1D

oono
ooano
oogdad
ooano
cDNALD

O

Ooo0ooooooo o0 oo oooo0o o0 oo oD oo o0o o0 oo ooooQgooao

Oo0ooooooooooog
Oo0ooooooooooog

O
O

O
O

oooooooboooooooowooooowmoboboboogogoo
gboobooaoobaoad

goao

I T 0]
NO:20 O OSEQ ID NO:4AO OO OUOOOODDODDODOOOOOOOOODODDODOOO
gbobooboooboobooao

ugod

looodz2000000ooooobObOOoOOoOoO0oOooooboDbODboOOoO0Ond

oo

ooooos3sggoooooboooooon

goao

gbooooaoao

all SEQ ID NO:1O O DO SEQ IDNO:3D O ODODDODDODODOOODOOOODO/ODOOO
ooooooao 20
bODaOODDODODODOODOODOOODODOODOODODOOOD
cbbDabDODDOObKPODOODDODODDODODODODODDODODODODOODODODDODODODODDODDOOD

O

O

diDa00O0ObBODOOOcOOOOCDOODODODODDODODOODODOeWODOODODODOOO

O

OooooooogoQgog
OooooooogoQgog

gboiloooobooboooobooboooooboooboaa

ooao
igboz20000b0o00obo0oo0obobooobooboboob3osgboooDoao
gboobobooboooboobooooobooboaa

ogoao 30
e 0DOooOO0OobODOooboobooobobnn

uoad

loodz2000000ooooobbOOoOOoOOoOoOgad

ugoad

loooooooobobooboooooooobobobooboooooooboboDbooboo

oooao
gooooooboooooooooooobooboooil0ococooooooooboDoOoao

o ooooooDooooOooao

oooao 40
loooooooooboobooooouogosesooooooooboboDboOOobobooooooao

gboooooboobooboooboaoadao

ogooao
gooooboooboogobooobogoboobobogoboobobbogoboboi1boo
oooooooooboebobDbOOoOOobOoOouoooooooDoan

gooao

igobooboooboooboogoboobeobobbobooboboboboobao
gbooboooiloobooooboobobouobooboobooboooboaa
ggooao
ugbobooboooooboooobooyoooboobooboooboobobodo 50



(3) JP 2004-531238 A 2004.10.14

oooooooobobooooouooboiloooz20c000o0o0oobobODOoOOOOO
ooooooao

SEQ.ID.No.20 O O SEQ.I1D.No.40O
oooooooobooooogoo
oooooooobooooogoo
/00000000000 0/0

O

OOooooooooooooogog-g

e e e S s e e e e o A
I e, S Y [ |

O Ooooo
O 0OoOooo
O 0Ooo0ooOoo

'I'l
Oo0=o0o0o0o0oo0ooooooooogooogoaog

O o0=-—oOoOoooo0ooDoooo0 o0 oooDoooooooooo:

O

OO0 oo ooooooDoooooogooogogaoag
OO0 oDooooo oo ooDooeroo0ooooog

O Ooogooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OOoo0oo0oooaoo

O

gooao

ggooao

ogooao

O
ooaod
ooad

[ I R |
O
O

O

.I1D.No.
ooaod
ooad
O

DDD%DDDD
OoOo<cegooo

O

g

u
ooogagd
gooad
O INF-a
gooo
gooad
O

g
ugooad
O
g

oogdad
ooaod

Oooooooooogood

ooooooboboooooooao
oooooobooooooooao

goboogbdaoan
oooooooao
googoobooaoan

ooooooooobooooooooooboboooooao
gboboobooboogoboobobooobooboboodd
gboobooooobooboocoooboobooood
ooooooooboboooooooooao

O
OJ
O
O
O
O
O
OJ

SEQ.ID.No.20 O O SEQ.ID.No.40 O O
ooooooooboboooooogao
gooobooboooooboaoado

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

gboooboobosgoogobooao

40 000cDNAMOOODOOOODDODODDODOOOOOOOOOODODDODOOOOOO
ggostboooooooooobocooooooooboobooobooooooooao
ooooooooobi1900o0oooooDao
giligoooooboooboboooboobobooboboboboobi1ooobao
oooooooboooooouooooobooboboOOoO0OO0OO0gOsSEQ.ID.No.20 O DO SEQ.-ID
oooooooboooobooooooooobooboooooooooobooooboooOoao

obooobOO0OmNAODDOODOODODOODOODODIDOODODODODODOO
uboobooboobooboooad

O

ooooooobooooooogoao
oooooobz200000:0

O

oooooooboooooooooobi1oooobooooooooao
2100 0000220000000

20 0 O SEQ.ID.No. 40 0D DOODOO
ooooooooDooao

O

ooooooobbooood
gbOO0OmRNAO D OODOODOAO

O
O
O
O
O
O
O

210 02300 00o0o0oo0Ooo0oo0ooOogoao

Ooo0oo0oogoao
Oo0oo0ogao

|
|

O
|

O

gbooboooboooboobooboobooooobooboobooobao

Ud0-aOINFraoOOOOGoOooOODODOOOOOOOOoOOODODO
goooobobooboboboobooboobooobooobobooboaodnb
looocooooooobooboooooooooboboDbooon
gooooboooboboobogoboobooooboobobooboonb
uoooboooboooboobooooobaodd

ugbobooobobouobdobobo0dInN-a00bo0obooboooboaonn
oooogoAlDS-ogooooboboobooooooooooDboao
goobooobooobdIN-a D000 O0obOO0oobOoOoooobooann

10

20

30

40

50



4)

OoOoo0ooooogod
Oooooooogd

O

O

JP 2004-531238 A 2004.10.14
ooooooobOooooogao
ooooooobDoboooogao
goooooooooooooao
ooooooooboDoboooOogao
ooooooobooooooooao
oooooooboOooooogao
ooooooobDoooooOogao
gooooooooooooooao
iooooooobooooobooo

gboooloooboogobognob

gbooobooooobogoboao

ooooooooooboobooil1o0a0
goooooobooooooooooooboooboooooooooao
looogooooobboobooooooobobboobobooooooonoD
oooooooboooocooooooooobooobocouoooooooao

gobooboooboobooboobob0oDOoibIFN-a

ugboobobooooboobooobooobooboooooboobooboaodnnb

ooooooooooooooooooobooboooooOoooooobooobooooao

gigooogobooboobooboobooboobooboobooobobDboao
goboooboobdoboboobooboooboobi1coboobooooobaadd

coU0O0DO0oDOO0oO0oOO0OO0OOOoDbODOO0ODODOObOODODOO
goNAD O ODOOOOoDbOooboooooboogan

F

|

O
g
O
g
g
O
g
u

R
O
a
O
g
a
O
g
u

G 68.10 0 00O0O0O0ODODODOAO

oooooooooboooaon
goooboooogobaano
oooooooooooan
HIVO HPVO O HSV-10 0O 20
gbooobooooobadao
oooooooooooan
gooobooooboano
ugbooobooodobodado

Ooooooogdg
OOooooogd
Oooooogd

ooooooooooooouooooooooboooooooooooao

IFN-oc OOOOO0OO0OO0OO0OO0O0O00O0OD0OO0

OO0O0O0DbO0O0D0O0OHUlFRG 68100 00DO0O0DODOODOOO

gOmRNAODOODOODODOOOOODODOODOOOOOOODOO
oooooooboooocoooooooooboboooooooao
10000000 b0O0ob0o00obo0oO0obO0ob0O00DbO0HUIFRG 68
gbooobodomRNADOODOOODOODODOOOOOOODOO

oooooooboboOooooooooobDboooad
OoO0O0OINN-a 00000 O0ODO0OO0OO0OO0OO0OOODOOO
OosOOOCODODOOAHIVOHPYO OHSV-100O 20 0O
ooooobooboboboobogogbooobooboo
ucooboobooooobooobooobooooT-000
ooooooooOboOoooooooooboDboooad
oooobooboboboboobooboboo
ubboobooboboboobooboo00dIiIFN-a O
oagdad

gooogbad

INF-o O1000O0D0DO0COO0OO0OO0O0O0O0O0DO1000
ooooobooboboboobogogbooobooboo
OOOINF-BOIFN-w OO INF-T OOODO
oooooao
oooobooboboobuobi0-abbOO0obOi1000O
ubboboobdooboboobooboood
ooooooooao

ooooboobad

ooooooooao
ooooobooboooboooboodg-
obooobooboad

1

googao

goodaano

oooooooobooooooooao

googao

oooooao

I I A R B I
bbOdcONAODODODODOODOOODOAO

OOdIrFN-c OODODOOOOOOOO0OO0O0
googobao
ubboobouoboboboobdoobob0odbdHu
oooooooboboOooooooooobDboooad
oboooboobobobooboobooboooboodd
ooooooooboOooooooooobooooo
oooobooboboogobooosboboOoconO
ubooboobooboooboobooboobooooad
ooT1T-000o00O0OO0OO0cO0OO0OO0oO0ooooooooboao
oooobooboboboboobooboboo
ubboboobdooboboobooboood
ooooooo1

gooogbad
loooooooooboooocoooooooao
goooboobobogno
gbooobooboobooan
oooooobobooooog
goooboobobooan
AO0ogbodoooooodobad
oooooooboboOooooooooobDboooad
gooogbad

10

20

30

40

50



(5) JP 2004-531238 A 2004.10.14

0000000000000 0O0O00D000O00000O000O00O000O

(i)J SEQ ID N0:20 00O OO0 OO
(i)00000O00000O0O0OO0O00O0DO0DO0O0DOON/0000000000
00/000000000000000000000

(iii) 0 0000000000000 O0O0O0O0O0O0O0/0000000000
00/0000000000000 () 000 (i) 00000000

0o0ooo0ao

0000000000000 O0O0O00O0O0O0O00DO0O0O0O0O0OO0O0O0OO0DODOODOOan
Oi0DOSEQ ID NO:4D DO ODODOOD
0Dii0000000000O00O000D0O0O0O0D0O0an

(iii)0 000000000000 i00000Hi000000000

000 0000000000000 O0OO0O00DD0OO0DOONOoOO0ODOoONOoOOoGOooaO
0000000000000 O0O0O00D0DO0O0O0D0DO0O0DO0OO0O0OO0ODO0OOOO
100000000000 000000000000000000

0000000000000 O0O0O00D0O00O0D0O0O0O0O0O0OO0O0OoOOoGOd
0000000000000 O0O0O00O0O00O00O0O00O000O00O000O
000 00000000

(a)J SEQ.ID.N0.10 000 O0D0O0O00ODD0D0OO0DO0/00000000000

()OI 0DO0D0D0D0D0D0ODDO0DN0DODODONONDONDNOONDONONOODODOODDOOoGOoQ
00000

(c)J(a) 00O (LMIDODDODODDODODOODODODODODODDOODODODOOOOOOOOO
0o0o0o

(DO (a), (b) 00O (¢)IDDODDODODCOODODODDODGODOIDODODOOODOOD
0Do0o0oa0

0000000000000 0OO0O00OO0D0OO0O0O0ODO0DOO0ODO0ONOOOOO0OoaO

ad SEQ ID N0:30 00 OO0 DOODO0OODDOOODDO/00000000000
b0DadO0O0DOD0DODDCOODDOODCOODOOODOODODODOODOODOODODOODDOOOO
0Do0oo

cd(a) 00O (MIDDODOODDODOODDODODOOOOOODODOOOODOOOOOO
000

dd(a), (b) 00O (¢)JDDODDODDOOODOODOODGIOODDODODOODODOOD
0Do0o0oa0

0000000000000
-00000000O00000000O0000000000000000O00O0O0ooan
0Oo0oooo

-00000000O000O00O0O0O0O0O0O

-00000000O00000O0O00O000

-OHUIFRG 68.10 00000000 O0DOO0ODDODOCOODODOODOOOOOOODOOOOO
010 0000000000000 000000000000000
-0000000000000O000000000010000000000000000¢0
0000000000000 O0O0O00D0O00O0O0O0O00O
-00000000O00000000O0000000000000000O00O0O0ooan
00
-00000D000O00000000O00000000O0O0O0O0O0O0DO0DOoO0OoOoOoooan
0000000000000 0000O000O00O000O0O0000O000O00dO
-0000000000000000O00000O00D0O00DO0D0O0ODO0DOoOoOoooooan
0000000000000 O0O0O00O0O0O0O00DO0O0O0O0O0OO0O0O0OO0DODOODOOan
0000000000000 00O000O00O00
-00000O000O00000D000O0D0000O000O00DO0O0O0DO0DOoOOoOoOoooan

O 0Ooo0oo0ooao
O 0Ooooo

O Ooo0oooo
OOoo0oooao

O O0Oo0ooooao

g
g
O
g
u
O
g
D.

Oo0oooooooOodg

10

20

40

50



(6) JP 2004-531238 A 2004.10.14

od
-gbooobooobooobooboooboooboobooboobobooobIbooboooboaodnn
ooooooboobooooooooao
-gbooooobogoboooboooboogobobobobibobooboobobooboao
uobooobooobooobooboobobooboooobooboooboooboobao
ooogoogao

-0 HulFRG 68.10 00000000 ODOOODODOODODOODODOOOODOODGODGD

OooooboobobDoDOoOO0OO0OO0O0oO0oO0oO0DbOHulFRG 6810 000C0O0O0O0OO0O0ODOO
cooooooooooobooooo/0b0bO0OO0O0DObODODODOO/O000DOODOO
gooobooboobooan

oooooao
goooboooboooboogoboboobobolobooobo0ooobDo0ob0o0DdUdDbIN-aODOO
ucboooboobooobooobooobobooboocoooboobOoIN-c D ODO00
I I A A A W A W R R O O W V) g€
68. 10 0 000000000000 DbOO0Ob0DOoDbO0oO0bOO0Ob0O0DO0DbDO0OO0DODOODmRN

ADODbOOoobOoobuoboobolobooooboobobooobOoO0OOlIRN-a 00O

oooooooobooooooooooobobooooooooooboDbOOoOOO0OOdIFN-a O
ooooooooooobooooooooobooooooooooobDobooboooOogoao
oooooao

oooooooao

oooooao

SEQ.ID.No. 10 OO O UOUOOHUIFRG 68.10 0 0 0 00COOOOO0O0ODO0OGDOGDOCcDNAOOO
O

oooooao

SEQ.ID.No.20 HulFRG 68.10 0 0 00 0000DODODOOOOOO

oooogoao

SEQ.ID.No.30 HulFRG 68.10 0 0 000 000DODOOOCOCOOOOOODODODDODOOOOO

ooooboooboaob

gooaogoboad

SEQ.ID.No.40 HulFRG 68.10 0 0 000 000DODOOOCOCOOOOOODODODDODOOOOO
ooano

ugoooaoobadod

oooooooboboooogd

gooogbad

Oooooo0ob0ob0ODbDD0ODOOO0OU0OO0OO0OHdHuIFRG 68.1000000COOO0OOO0OOODODODO
gooobooobooboogobgooobobooboboogobooboboboboobobo
gooagao

oooooao

0o0oDo0obO0oO0bDO0O00OHUIFRG 681000000000 0O0O0OO0DO0ODO0OODOODODOAO
Ooooob0obobobDDoODOO0OO0OO0O0oO0O0oO0DbOHHulFRG 6810 000C0O0O0O0OO0OODODODDOOO
UododooINF-oDOOOOOOOOOOODDOOOOOOOOOODDODODOOOOOHU
IFRG 68.10 0 O O DO SEQ.ID.No.20 DO O0OO0O0DODODDODOOSEQ.ID.N0.4O0OOODO
oooooooooooao

gooogobao

OOooooo0oo0oboODDOOO0OHUulFRG 681000 00O0DO0DOOOCOOOOOOOODODODO
Oooooo0oo0oboODbODD0ODOCOO0OO0OO0O0OHdHuIFRG 68.1000000OCO0OO0O0O0OOODODODO
gooobooobooboooboobobooboboobooboobobobooboobobn
cooOo/00000000C0CODOOODODODOO

oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban



gd
ood

ood
0oodd
od ood
Od 0oodad
oooooao
Burns et al.
oooooao
oooooao
oooooao
oooooao

OooOood

Oo0oooooooOodg
OO0 oooooogooQgodg

gooobooan
gooaogoboad

HulFG 68.10 0 0 00 000DO0DO0OCOO0O0OOAOSEQ.ID.No.20 O O SEQ.ID.
O000D0SEQ.ID.No.20 O O SEQ.ID.No. 40 DO ODOODOOOSEQ.ID.

O O oo
I O [
O Ooo0ooo

O
g
O
g
a

O

O

oooao
oo0oao
gagd O p
oooao
oooao

, Proc. Natl. Ac
oooooooao
oooooooao
OO O Tovey et al., Nature, 271, 622-625, 19780 0O O

O00O0O0o0oo0ooooadgadMosmann, T., J. Immunol.
3, 19830 0 00000000 OO0OO0DO0O0OO00O00O0OO00DOOAOMHCO OO

(7 JP

ooooooobooooano
oodvoMmuLv O OO DO OGO
ol 0 O0OCDODDOOODODOO
goooobooobobooboag
gooooboooboaoobod

ad. Sci. USA 84, 5232-52360 O O

goobooobooobobooboag
gobooobooobdoaood

2004-531238

Oowoo
0Do00Qo
0Dooo
Dooo
pVSV-GO

gooao
gooad

OOoooooogd
OOo0oodood
OOoooooogd
Ooo0o0ooogoogoo

O

2004.10.

(=Y
o

OOooooogd
Ooo0o0ooogoogogo

OOoo0ooogoogao
OOo0oodood

O

O

Methods, 65, 55-6
I0o0oCcoonooao

No.40O O O

No.20O O O SEQ.ID

No.dDOOOODO20000000000030C 0000000001000 0O0O0DO0CO00A0C
ID.No.20 O O SEQ.ID.No. 40D DO OOOOOO0ODODOGD®G0®O O 70%
ooosoyooooooooeowoooooobooboooooooao
ooooooesYuooooooooooooooboobooooad

OooooooDnDaDoSEQ.

gooooboooan

g o

010200 00300100200003000000000000D000
goboooboobooboobooboboo200b00000000
oo ooooooooobooboooooooooboboDbooond

goboboboooboooboooboogoboobobobonb
0 500 600 700 800 1000 1500 O O 2000 0 O O OO
oooooooobooooooooooboboooood
goboobooobooboboogogboobobooboonb

95%0 O O O 0O O 97%0 O
ocoooooooooooooan

oooodao

boooooooooao

ocoooooooood

cooodooooodd

00

[

[

LR Atk GAP
[

[ ILV
[

[ it — A CSTM
[

L }IQ

[

: itk — % DE
[

: KR
[

E I HFWY
O

oooooao

ocooooooo0ooooooooan
OoooooooOoz2000000

000000 000O00HUIFG 68.10
ocoooooooodoooooad
cooodoooodooboodooooodoooooooobooaooodd
oooooo

000 -HulFG 68

A0 00000000000 o0bobDbOOoO0ODb00O0000HUlFG 68.10 0

10

20

30

40

50



Oooooooo0ooooooo0o oo oDooooooDoDooooooooao
Oo0ooooooo oo oooo0o oD oDoDooo oo oDoDooooooooao
OO0oooooooooDoooo0 oD oo oDoooooooDoDoDoooooooao

O Ooogoo
O O0OoOgoogo
O 0Ooo0ooOoo
O 0Oooo

O

O
O
O

IZII:II:IIIZII:II:I
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao

Ooo0oo0oood
Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
Oooo0oood
Oo0o0ooood
OoOoo0oooogod

O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Oooooao

O
O
O

OO0 o0ooODooo4o0 oo oDoDooo oo UoOooDoDooogooooao
O
O
O

oo oOoo0o oo oo o oo ooooooooooogogood
O oo ooooo oo oo ooUo0oooooo=o000o0dg

O Oooo
O OO

O Oooo
= i (O

O

O

O O

O O0O0O0O0095%0

g
a

googao
googogoaao

(8)

JP 2004-531238 A 2004.10.14

OooooooobobOoOoO0oo0o0oO0ooo0o0ob0DbD0H HUlFG 68.10 00O
oooooooao

gooooboogoboooboobobogobooboobooobooboban
ooooooooOo/00o0ooOoO0O0oobooOooooooooao
/000cCc-0 00000000 ObDO0oO0DOooOOobOO0DOoOobODOoOnn
gooooogobooboooboTtT7vobboboooboobooboobao
ubbooboobooboooboood

g

O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo
O 0OooQgogoog
Y [ Y
O 0Ooo0ooo
O 0Ooo0gooo
O 0OooOgooo
O Ooogoog
Y [ Y
Y [ Y
O 0Ooo0gooo
O o0Ooooo
I [

[
(I [ N

O O O
O 0Oooo

O

uo

O
O

O Oooo

u o

O oOood
Ooo0oo0ogno

O

O
O

O Oooo

O O o
O 0O ogo
O 0Ooo0ooo
O Ooooo
O OooOooo
O OooOooo
O OooOooo
OO oOooo

O

gooado

O

OJ
O
O
O
O
O
O

O

8%0 O O 99%0

oooao
ogooao
gooad
oooao
gooao

u o

Ooo0oo0ogano
Ooo0Ooo0ogno

ooooooooobooooooogoao

gooooboaod

125 p3%°so o0

O
O

obooboobooboooboooboaoobooboad
oooooooobooOooooogao
oooobooboboooboboboo

O
O
O

O O0ooo

O 0Oooo

O Oooo

/00000000 DO0O0oo0ooocooooooooooao
ooooooboOooogogao

oooooooooooogoao
goopoooooboooboo
ocoo/0c00O0OoooDbDOO
oooooooooooogoao
gboobooobooobobooboao

gbooboooooboooag
NaBH, O O OO ODOOOOOO
gboboobooboogobobooboo

gboobooobooobobooboao
gboobooooboaooobod
oooooooboooooogao
ooooooobDoobooogaogoo

OO0O0O0OO0O0OHulFRG 68.10 0 00 000O0OOO0O0OODODDOOCOOOOOOODODODDOOODGO
gooobooobooboooboobobooboboobooboobobobooboobobn
DNAO O O DNAO O O cDNAO O ODNAO O ORNAD IO O OO DO2000000DO0D0C0COO0O0OO
ooooooooObDNAODODDDOOOOOOOOcONADDO O OOO

O

OooooooogoQodg

ogoogano

ooooooooooooouooooobooooooooobobobooooodo
ald SEQ.ID.No.1O OO SEQ.ID.No.30 DO DDODOCOOOODOOODODO/ODODODODODODAO

googano

bOODODODODODODODODODODDODODOOODODDODODODODODODODODODDOODODODO

googao

cbbDa0OO0OOObPOODDODODODODODODODODODODODODODODODODDODODODODDODDOOD

od

d0Da000ObODDOOOOcOOODODDODODODDODDOODODOeEMWODODOOODODOO

10

20

30

40

50



ooagogao

O

9 JP 2004-531238 A 2004.10.14

00000 o0o0o0DDoDoDO0oDO0oO0O0oo0oo0oooDDoDOoDO0OO0OO0OOdOgoaoansambrook et al. (1989)
Molecular Cloning: A Laboratory Manual, 2"% edition, Cold Spring Harbor Laborat

o
-
<

O

Oooooooooooooodg
Ooooooooooooogdg
OO0 ooDoogogoooooogdg
OO0 oDoDooggoooooogd
Oooooooooooood

e O [ I Y

OO oo ooeooogogoooQg:

m
O

ogoogao
gooagao

(2T

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

O 0Ooo0oo0ooao
OOoo0ooood

O

.10 0 O SEQ.1
o0 boDoOooooOooOOOOOUOoOooooobobDobocboooooooan

O
g
u
O
g

O0Ooo0o0oood
© 0O

O o0Oooo
O 0Ooo0ooao

O

ID No.1O O

oo
g o

95%0 O O 97%0

3000 00
oodaod

ooagogao
ooogao
ooooao

oboooboobobooboboobo2sb0oobooo3boooboobognn
WO OOooOoOoOooooooooo40000000000DDO0ODODOoo0%O

ooogoogao
googao
goodaano
ooagogao
googao

oo

O
Ood
oad

oad
g

uo
oad
g

PressDODOO0O0D0OO0ODODOODODOOOODOODOOOODOODODOODOOGO

obobooboobobooboobooboobobnn
ubooboobooooboobooboobdd
os/0005"0000CDODOO0OO0OODODOOODODOGO
obooobooboboboobooboobobnn
oooogao

D[:J(*-:DD
O 0Ooo0ooo

SEQ.ID.No.10 O O SEQ.1
0Doooo 0o0o
00000 000
00 00000 OO0
cDNAO O O O Dooooao cDNAD
SEQ.ID.No.10 O SEQ.ID.No0.30 000
0O0O0O0O0O0O0O0O0O0O0OoOaon OO0
No.30 00 O0D0D0D0D0C0O0DO 000

.3

O Oooo

[ o R |

[ B R |

O 0Ooo0ooo
O Oooo

O Oooo

O 0OooOooo
O 0Oo0ooog
O 0ooo
OoOoo0Ogogoao
Oooooooog

m
= e o B sl s

0 No
O O
O O
O O
O O
O O
O O
D. O

OooOoo0oooogoo
|

o

O oo oooog
O oo oooog
O Ooooogoaag
O=—0Oo00o0ooog

D.
O
g
u
O
a
O
g

O 0Ooo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
O O0Oogoooao

w
N

p
ooao
oagad
udad
ooao
0600

oooooooooOoOoooooooooobooboooooOooao
go.3mMoonooobDoOoDbDOoo.o3MbDOODOODODOODA40D O
ooooooo.3aMooooonoDbDOOo.o3MOOODODODOODODADO
oooooooooboooopoo.03MOODODDODDOOOOO.03 MODO
ooooboobobad

Ooo0oo0ogano

OOSEQ ID No:3DODODODODDODDOODODLDOODODOI1I0O20 0 030

golo0cooooooooobODOOOoUooooooobDOoooooOogoan
os0o00O00O0DC0ODOODOODOOODODOODODODODDOOODODODOO
goooobooboboobobDSEQ ID NO:1O O DO SEQ ID No:30O OO
cooooooooooobooboo/00000b0ObODbO/00010000D0DO0O0O
ooooooooooao

g0 o0oo0o0o0o0ouooooboooOoOoOooOoOobDNAOOOOO0ODO0ODORDDNADODO
gooobooboboobobobobooboobobooboboo
o0 0 00o0oDoODOoOOoOOoOosoooonoecwoooooooooooooan
oooooobooooooooooooboboz20c00oooobo0OOOn
gboo40b0 6000010000000 D0O0OODOO0OODDODOOOODODOODODRDO

oooooooooooooooooooobobooooOooao
oooooooboooooooooooooboooooooano

O 0o oo
O Oooo
O Oooo
O Oooo
O oOood
O

ooooooooboocooooooooao

ugbooobooboboobdooboboobooboooboaoodan
oooooooboooOooooooooobobooboooogoao
oooobooboboobooboobooboobooboobooobooag

O
O
O O
O O
O O
O O

10

20

30

40

50



(10) JP 2004-531238 A 2004.10.14
uweccO U oDpDODUOoOoOoOoOODU0DUOO0DO0ODDODODUOODODODUODUOODDDODODOODDODDODOOOGOD
O0O0O0O0000ODBESTFITO DO OO O OOOOOODevereux et al. (1984) Nucleic Ac
ids Research 12, 387-3950 O O O O Altschul S.F. (1993) J. Mol. Evol. 36, 290-300
; Altschul, S.F. et al. (1990) J. Mol. Biol. 215, 403-100 0 0000 000O0DOO0OOO
PILEUPO OBLASTO O O ODODDODODOODODDODODODODODODODODDODDODODODOOODOOODODGDO
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
ooooad

Oo0Do0oooao

BLASTO ODODOODOODOOODOAO OAORDNational Center for Biotechnology Informati
on (http://www.ncbi.nlm.nih.gov/) 00000000 0OODDODOOOOOOOOOORDO

oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooooboooTtToboboobooboobobooobwhobobogobooboboobao
ooooooooHspOO0OODOOOOOOOOOOTOOOODDODOOOOOOOOO
Altschul et al., 0 0 0000000COD0OO0OOCDODDOOOOODOOODOHRSPODODOO

gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
oooooooobooooooooooooboobooooooXxoooooi1loooooooao
oboooboooboobooobooboobooboobooboooboboboboobaodnbsL
ASTOODOOOOGOOOoOoOw,0TOOXOOOOoOoOoOODOOOOOOooosLASTOOORO

00000000 D0oD0O00O0OwWDOOo110BLOSUMB20 0 0 0 00O O O OO DO O Henikof
f and Henikoff (1992) Proc. Natl. Acad. Sci. USA 89, 10915-109190 0 0D 0 O 0O OB
OD05000000EO0DO100O0M=50N=400000000D0O0O0O00OO

O0Do0oogao

BLASTO OO 0ODDODOODODODODODDODODODODODODODOODDODDODOODODODOOODORKarlin

and Altschul (1993) Proc. Natl. Acad. Sci. USA 90: 5873-57870 0O O O BLASTO O O
ocoooooooOoooooOoooooDoOooooDoUooooPN)OODODODOGOODOO
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
goooobobooobooboogobooboboogobooboboobo0olnbooboboogo
JAOoobooooogogoooboo.oibobooouooooobDbDOoObDo.0OIDODODODOOOOO
ooooooooooobooooooooao

googobao
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
coooooobobooooooooooobopooo/0ooobpOooooooo/00goooO
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
obooobooboboobobog

ugboodagbad
ooooooobobOoooOoouooNOGOOOoobobobooOoOOoooooobobDbDbDoond
gbooobooboooboooobpNAODOOoDbooooboobgooboboobobnoao
oooooooooboooi1ocboboocooooooooobooooooooooboboDbooond
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
O O 0O Sambrook et al.,1989 (0 O0)0O0O0CODOOOOCODOOOOODODOOODODOOO
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
obooboobooobooboobooboobooobooboobooobobobobooOobaddnnHP

10

20

30

40

50



(11

JP 2004-531238 A 2004.10.14

vOo OOOOHPYV-1600HPYV-180 00000000 DODDOOOCOOOOOOODDODOODGO
gooad
ooooooooooooooooooooooooooooooDbDobooooOoOoao
0000000 DOO0OO0OO0oO0O0ooo0oooODbDOoOOO0OO0OO0OOoOooOooOS. cerevisiae GAL4
ADHO OO DO O OO S.pombe nmtlO QD adhODOOOOOOCDODOOOOCDODOOODODOO

ooooooooOoooooooooboobano
B -O00000O0O0O0DbDbODDODOb0OODOsv40000TO
uboobooboobooboado
ooooooobobooooogao
MMLY LTRO OO ODODOOOOOADO
CvvO IEDODOOCOCOOOOHPYO
goooboobobooboao

OO0 oooooooooooooooooooo

Oooooooooo0ooDooooo0 oo ooooogogooao

c
I e I s e I R [ [ [

Oooooo®o0ooDoooogoguoooDooogogoao

s s e o [ s e s e s e o S e e s s o o [
O O0Oo0oooao

O

OO0 oDooDooogoooooooggg

O

Ooooooooooooooooogog

Oooooooooooooooooogoaog

[o)]

oo ooooooooooooao

O 0Ooo0goooao
O 0OooQgoooo
O Ooogooo
O Ooogogooao
OO oQgogoao
O 0Ooo0oo0ooao
O 0Ooo0goooo
O 0Ooo0oooao
O OooQgooo
O Ooogogooao
O O0OoQgogoao
O 0Ooo0gooOooao
O 0Ooogoooo
O 0OooQoooo
O OooQgooao
O Ooogogooao
OO oQgogoao
O 0OooO0ooOooo
O 0Ooo0oooo
O 0OooQgooo
O Ooogooao
O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0OooQoooo
O Ooogooo
O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0goooo
O 0OooQgoooo
O 0OooQgooao
O Ooogooo
OO oQgogoao

O

O

gbobooodaano
goooooao
O RSVO LTRO O
ooooooano
DNADO OO OoOoOOoobooboboghD

ooooooobooooano
ooooooooooDoao
oooooooobooooan
oooooooboooao
oooooooooDboao
OHPVO OO O OO O URRO

HulFRG 68.10 D O OO ODOOOOOODODODDODOOOOOOOODODODDOOODGO
goboooboooboboboboobooboboobob0obOobO0OO0nDHUIFRG
ugboobobooouobooboboobooooboobooboooboooboaadno

ooooooooao
ooooooooao
ooooooooao

HEK293TO CHODO

goooooboooad
oooooooao

O

OooDoDooOo®ooDdoooooooooaQ

O
O
O
O

O O
O O
O O
O O

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

oooao
oooag
gooad
ooogao
oooa

|

O O

Ooo0oo0ogao

O
O
O

O O
O O
O O

O
O
O

HelLalO

O
O

O
O

O
O
O
O
O
O

O

SEQ

O
O
O

O
O
O

oooooooobooooooooobobDbood
gobooobooobooboooooboobooooboodab
oooooooobooooooooooboboDboooo
costoooooobOoooboDooboooboboboobao

goboooboooboobooooobooboobooboagadab

ooooag

O O
O O
O O
O O
O O

O O o
O O o
O OO
O OO
O OO

ID No.2O0 O 0O O O O O SEQ

O

|
[

0

oooogao
ooogogao

googao
gooaao
oooogao

oooooooobooooan
oooooooboooao

gooobooobobooag
goodbadodRNADOODO
ooooao

ID No. 4O OO ODOOOADO

oooooooobooooooooobobDbood
oooooooobbooboooooooobDbooo
oooooooobooooooooooboboDboooo

gooobooobooboobooboboobooobooboognb

oooooooboboOoODOoOOoOOoOcDNAODODODDODODOOOOOOOOO
goboDobopCREODDODOODODODDODODOODOODODOO
ubobooboouobdooboboobooboooboooboooadnb
Uo0o0oooooobODOOCcDNAODOORNOOOOOODODODODAO
goooobobooboboboobooboobooobooobobooboaodnb

10

20

30

40

50



Iy e ) e [ R
Iy e sy [ e e R

ooogad
gooad
oooao
goood
gooad

(12) JP 2004-531238 A 2004.10.14

l0o0oo0oooooboboboOobooo0ouooooboDbOO0IFN-ad
gboobooboobooboooboobobooboooboaoadnb
ooooooooocooooooooobooooooooao
googboNADODODOODODOOOOoDboobooobobao

OO0O0ODO0O0O0OO0ODODO0OO0OO0OO0DO0O0OEP-B 0476014 and 0619321

V. and Nature Genetics Supplement January 1999 entit

"The Chipping Forecast"O O 0O 0O O

ooooooooobooooouooooobilocbooooooan
2000000000 O02k0D00000300000D0DD0D00D04000
000000400 500600700100000150000000000

oo

OHUlFRG 68.10 0 0 000 0D00COOO0OO0O0O00O0O0OGDGORDODOAOSNP

O

gooboooboooboooboooboogoboooboodan

Uooo0oo0ob0DbOO0OO0OO0OO0O0O0O000OHulFRG 681000000000
ooooooooooooooooooboboobobooooooooooD

ioooooooooooobooooooooooboobooooooboogv/

o/00000000O0OOODDODDODOOOOOOoOoODODDDOOOO
ljgbooboooboobooboooboobooboobadddOmRNADO
OO0O0ooO0oO00ODHulFRG 68.10 0 0000000 0O0DOO0OC10O
gooboooboooboboboboobooboobooobobooboonb

O

oo ooooooodg

O
O
O
O

O 0Oooo
I [ |
I [ O |
O Ooogogog
OO oQgogog

O

O

O
O
O
O

ocooooooao
OooDooooao
OO0 0O 0O mRNAD O
oooDooooao
oooDooooao
Affymax Technologies N.
oooao
ooooooooao
1500000000
oooDoooooao
ooooooooao
oooao
ooooooooao
Ooooooooao
oooao
oooDoDoooo
Oo0ooDoooo

O O HulFRG 68.
ooooooooao
0000 HUlFRG 68.
ooooooooao
Ooooooooao
oooao
oooDoooooao
ooooooooao
oooDoooooao
ooooooooao
Ooooooooao
oooDoooooao
ooooooooao
OooDoooooao
oooDoooooao
ooooooooao
000

oooao

000
oooDoooooao
ooooooooao
OooDoooooao
oooDoooooao
ooooooooao
oooDoooooao
ooooooooao
Ooooooooao
oooDoooooao
ooooooooao
OooDoooooao

OooooooooOgoogoao

O

O
O
O
O

O Ooogogog
I Y

oooogoao
googao
gooagao
ooogao
HulFRG 68.

O

O
0
4
O
O

ooooooooboboOooooooooobDboooo
gooooboooboobooboogogboobooboboo
uoboooboobooboooboooboobooooad
oooooooboboOoooooooooboboooboo
iooooboooboooboobooboobobao

uboboobooboobobooobooboaoobooad
ooooooobobooooooooobDboooboo
goobooobooobooboobooobooooobooao
ooooooooboboOooooooooobDboooo
gooooboooboobooboogogboobooboboo
uboboobooboobobooobooboaoobooad
ooooooobobooooooooobDboooboo
goobooobooobooboobooobooooobooao
ooooooooboboOooooooooobDboooo
gooooboooboobooboogogboobooboboo

/000000C0C0OO0O0O0oooboO0oooboooooooooo
oooao
oooag
gooad
oogao
oooag

oooooooboboOoooooooooboboooboo
goboooboooboobooboogobooboboo
uboboobooboobobooobooboaoobooad
ooooooobobooooooooobDboooboo
goobooobooobooboobooobooooobooao

10

20

30

40

50



(13)

JP 2004-531238 A 2004.10.14

uoo-cooooooooboboobooo0o0ooooobobooooooooobDbOoon

a
O
g
a
O

«Q
I e e e I A R

= S e [ s e s e S s e e s o o [ o
Ooooooooooooogoooao

ooooao

gbooobooobooboogobogoboonn
gboooboobooobooboobaoaodanb
/00000000 DO0DODDO0O0DO0O0O0ODOO0
a

OO oQgogoao
O 0OoO0oo0ooao
I [y |
I [ |
O Ooogogoog
OO ogogog
Y Y
I [y |
Iy |
I [ |
I [ O |
O Ooogogog
OO oQgogog
I [y |
I [y |
[ |
O Ooogogoog
|
Y Y |
I [ [ |
I [ |
I [ |
O Ooogogoog
OO ogogog
O 0Oo0oo0oo
I [y |
I |
I [ |
O Ooogogoog
OO ogogog
O 0O o0ooo
I [ [ Iy |
I [ |
[ |
O Ooogogog
OO ogogog

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

oooOooo
oooooo
ooooogo
O oooDO0ooo
g/kgD 000 00O0.1 mg/kg O
mghd 02 g0 Od00O0OO

O Oooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo

Oooooooooooooogogdg
O Ooooo

OoooDooo4ogooooooggg

OTT 0000 oo oo oDoDoooDogogeooo0ooOooooOgooao

ODOe Jogooooooooooooooo

2 Do o0ooooogoog

O
O
a

g
O
g
a
O
/
5

OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OOoooooaog
OO0Oo0ooooog
OoOoo0oo0oooao
OoOoo0ooooaog
OOoo0ooooogo
OOoo0ooooaog
OOoo0ooooaog
O0O0o0ooooog
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaog
OOoooooaog

O 0Ooo0oooao
O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao

O 0Ooooo
O 0Ooo0oooo

O

DSDDDDDDDDDDDDDDDD

iooooobooobooboobao

O
g
a

NO:20

g
u
O
a

oad
oo
g o

oo
guo
O

ogoogano

OooOoo0oOodgaDo
OoOoo0oOogaDo

ooooooooooOooOi10p g

oooD0OaOo
oooood
ooooaod
ooDO0OaO
10 mg/kgO

g
O
g
u
O
g
4

O0Ooo0ooooaog
= Oo0Oo0oo0ooog
S O0O0o0oogao

«Q
OoOoooooao

gbooobooooboobonb
ocooOo/000000000OOC

O OooOooo
O Ooogoog
O Ooogogog
O 0Ooo0ooo
O 0Ooo0ooo

O
g
a
O
g

OOoo0ooooao
O, 0O0o0o0oog

HulFRG 68.10 D DO DODOODODODOOOODDDODODODOO

ooooooooao
gboooboooag
1gbooobooaoan
ooooooooao
oooooboogilo

O O0Oogogoao

= [ Y i
O 0Oo0ooooaog
OoOooOooooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooaog

O Ooogooao

= O 0Oo0Ooog

O

ooooooooobooooooooooobobi1oooooooooooooao
gooooboobobogolooooboogobooobooboooboooobog
OOOHUlFRG 68.10 0 000 D0D00COOOO0OOO0OO0OODODOOOOAOSEQ ID
SEQ IDNO:4O OO OOOOOOODODDOOOOOOOOOOOMNADOOOOO
gooboobooilooobobooboobooboobooboobooboboDboo
UOIFN-c OO OO0 IFN-ac DO 0ODO0OO0DODO0OO0OO0OO0OO0OOODOO0OOOOOODOO

10

20

30

40

50



(14) JP 2004-531238 A 2004.10.14

gooooooooooodoooilocooooooobooooooooooooboDboi1oan
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboepeMcobonong

googano
oooooooooOoocooooooooooooooogoeeMcoOOOlI00OO
oooooooooboooi1o0bD110,000 Iu/mID0O0O0ODOOCOOODOOODODODODDGO
oooooooooocoooooooooboyobosgooooooobooboooooooan
oooooooooooooooooooeeMOOooooobobDOOOOoOOoOOoooOoano
oooobooboobooboboobooboboobobobooboobi1oobad
oooooooboooOoooooooobi1oooooooobooooOooo0oo0nIFN-a
OO00o0oo0oo0o0DDoOOO0OO0OO0OO0OooOoo0oonaDePeBMCO Ficoll-HypaqueD OO OO OOQOQOAO
uobooobooboboobobooboobilcobooboobooboooboooDbao
oooooobooboOoocooooooos3sgooooooan

googao

oooooboboboDoDoOOoo0oooooobobobDoOOoOOO0O0OO0O000n0HulFRG 68.100 0

R e I R e I A Iy

0000000000000 00000O000D0O0000O000DOOHUIFRG 68.10 O
O00000O00O0D0O0O00O0O0O0C0OO0OO0O0ODO0DOODO0OOCDI0O0O0O0O0oDOoOaon
D00000O000D0O0000O0000O000DOOHUIFRG 68.10 000000000
O0000O0O000O0O0OO0OC0OOmMNAODOOOODOODOOODOOOCODOOOCODOOOODOO
OmRNAO OO OmRNAD 00O DOOCDOODOCODODOOCODOOOCODOOOODOOODOOO
OmMRNAO DD 0O0D0DO0O0OO0DODOOODODOOODODOOODOOODOOOODOOOODO
O00000O00C0D0O00C00O00C0OO0O00C0OD0OO0OO0C0OOmMRNAODOOOCODOOOODOO
O00000O000D0O0O0C0O0OOmRNADDOODODOOODOOODOOOCODOOODO
0000000000000 D0D000DO0O0D0DO0O0O0DO0DOO0NDOOODOoOOOoDoDaO
10 0000000000000 00D0DD00O00IN-a 000000000000 DOD0OD
0O00000000D0O0000O0000O000D0O0000O0000O000MNAODODODO
0000000000000 O0O00OO0OO0O0O0D0OO0DO0OO0DOO0DO0OO0OODO0DOOoOoOoOoooaQ
Ooo00o
OO0O0O00D0DO0O00D0DO0O0OO0D0DaO
Ooo00o
1
0000000000000 0000O0DOsS 00000000000 00P20000
0O0000D0O000D0O000D0O0O00DOD0O0O0DO0DO0O0DODO0O0NDOOOoOoOoOooaOn
00000000 D0O0O0O0000000O0O0ODDODODODODO3000000000000
OoDoD0'®1-00000001FN-0 1-80000000000000000000O00OO
0000000000000 0O000D0O0O00DO0O0O0OD0DO0O0OoDOoOoOoODaO
OoDo0o0oo

60 0O O DBA/20 O O O Life Technologies IncO 000 O0O0OO0ODODOODODODOOOODOO
Oo OIFNa 0O100,000 IO ODODODODOOOCDODOOODODODOGOUOProtein Institute IncO
000oo0oooooDoDoOoOO0oO0OoOoooilsolIL-150010p g0 00 0D000ODOO0O0OOBSA
ODO1lo0p g/mlO00OPBSO D0 O0OOCDODOODODODDODDODODODODODODOODDS8SOODDODOOO
0000000000000 o0oo0oooDo0DO0oooDO0oDUoooOoDo0DoDOoooDoDooOooooOao
-800 O OO O O O RNAO Chomczynski and Sacchil 1987(Anal. Biochem. 162, 156-159)
0000000000000 O0DU0OO0OOmMmNAO0OODDODODODODQODODODODODDODOOOLang,
P. and Pardee, A.B., Science, 257, 967-9710 0 00 0 0O O

Oo0Do0oooao

Ooo0o0oooDoDooooDooooao

000O000O00DDDODD0OO0OO0O0OOOaOAOGenHunter Corporationd "Message Clean"O O "R

10

20

30

40

50



(15) JP 2004-531238 A 2004.10.14

NA image"00D0O0O0ODOCDODDODOOOODOOOODODODODODODODDODODODODOOODODOR
NAORNAO OO DO OOOCOCODNADDOOODODODOODODODOIpgO100p 1IDOOCDODOOODO
ocoo3x0o10oo0ooooobo-dn)booobDA0C,0D0O0GOHIDODODODODODDODOODODOGO
OO0OO0O0OO0O0OO0ORNAOODOOD O20000000-(dT)0 OO0 OO AAD CCO GGO ACO CADO GA
ogAGOcCcOGCO IO OODOoODODOOOOOoOoooOoooODoDOOOOoOooooOooboDbDDDOoOOD
OoOo0D0o0oooO0O0O0o0o0ODbOO00oo0O0ODODO0DO0O0ODDID00D0DD000OTag DNADD OO
0D0000a -**PdATPO 3,000 Ci/mmoled O O O op 1IDO0O0O0O0DODDODODOOOOOOOS
o0 O0S"000HAPOD D DODOOCOOOODOODODRDOAHTILIO AD CO GO AAO CCO GGO ACO CAO G
AOAGOD CGOD O OGCOOOODDODDODOOOOOOOoOoOooODODODOODOOOOoooovyoooOonn
oooobooboooboobooboooaoadao gobooooobooooobooboaodanb
ooooooooooboooooooooooao oooooooooboooooogdgilIN
FOOODOODODODODOOOIL-150000000 UoooobO0oO0bDORNADDOODOORD
gboooboobooooooboooboooaoadao gooaoand

oooooao

gooooboobobod
OCooO0ooooOO0O00ooODbDO0oO0oO0oOoCoODO0DO0O0OOoODODDOO0O0OO0DODOODADODpPCR-Script SK
(1)O00D0O0O0OStratagene0 OSfr 10000000000 cDNADOODODDODDODODODODOO
OO0 0O cDNAO pCR3D O OO DO O InvitrogenD OO TAD O OO ODODOOODODOAOODNAO

O 0o oo

ooooao

OcDNAO 34110 00D 0O0OD0O0O0DO0O0OO0ODODO0OODODODOODODOODOODOODOODOOnD
OOdcOINAODOOODODDODOOOOOOOODODODDOOOOOOOOSEQ ID Noz3ODDODOOODO
OcODNAD O D DDODO 0124 kbal 10980 OO DO OO DOODOSEQ ID Noz:4D O DO ODODO 32
97 bpU O OO D ODODODODOOODOORFO O95-33910 00000 00O0DOSEQ ID No:30O
Oo0ooooo0oo0oO0ODSEQ ID NozlODOOOOOODODODDODOOOOOOOROSEQ ID No:20O
HulFRG 68.10 0 000000 O0DOO0OOOODOOO0ODOOOOODODODO

gooaogoboad

o2

IFN-a DO OD0O0O00

O DBA/20 O O O Life Technology Inc. 0000 O0OO0O0ODOOOOIFN-a O100,000000
200p IODPBSODODOOOODODOOOOODOODOOODOOOPBSOODODODOOOOSOODOO
Ooo0DO0O0oooOOo000ooDO0oO0O0oQoCoODO0O0O0oOOD0OOOnaoOaDRNAO Chomezynski and S

O0D0D0O0OD0OO0OO0O0O0O0O0DO0OO0OOdOPerkindEImer ABI PRISM 3770 0000 00C0O0O0O0
Ooao

Oo0D0oooao

O O cDNAO O O
0o0o0ooooooDoDooo00o0oo0ooooDoDoDoDoo0oU0o0ooDooDoDoDoDoDooOgogga3”
O 0O0O0OdUnited States National Center for Biotechnology Information (NCBI) O Gen
Bank'"O dbESTO O D DD ODDODOODOOODODOODODOODOOESTOODODOOOD
0o0o0ooooooDoDoOoDoU0OoooooDoDoDoDooDoU0oOoOoooOooEeESTOOOODODODOO
0000000000000 00dOO0cbNADODODODDODDODODODODODODODODODDODOODODOO
OO0O0OdcNAOD DD DOR21750 0 0000000000000 0O0ODODDODOOOOOIFN-a O
00000000000 ooDo0Do0ooooDo0Do0DooDoDoDoDoooDoDe8DoDOooDOoooDOoOd
Ooo0D0o0oooOoD0oooooDoooooDoooooao

O0Do0oogao
O0DO00O0OcDNAODOODODODODODODODODODDODDODODODOODDODDODOODODOOOS" 00
30 0 0000000000000 D0D0D0O0DO0DO0OO0OO0DOOPBLOOOODODOOMRNAD
OO0O0ooooooPCROODDODDDODNADO DD DOODOOOODOODDDODOTCEDNAODODOO
0000000000000 0D0O0DO0DO0OO0O0OD0DODO0SEQ.-ID.No.1O DO OO OO cbDNAO O
0000068.45 kba 6050 0 0 O OO DO DODOOSEQ. ID. No. 20000 0O O O 1818 bp
00000000000 O0D0OORFO O 42-1890 0 000 O0O0OOO

O

O

10

20

30

40

50



(16) JP 2004-531238 A 2004.10.14

acci (Anal. Biochem. (1987) 162, 156-159)0 0 000000 00O 0O OO0 0O DO ORNAD 10
opog0D0O0DOO0ODO0ODODOOODOOOODOOOODDODODandoy-Dron et al. (J. Bi
ol. Chem.(1998) 273, 7691-7697)0 00000 O00CDO0O0O0ODOHUIFRG 68.1 mRNAO O O

OceDNAODDOODOODOOODOODDODOODODODOODOODOODDODODOODODOO
OCOO0OO0O0OO0OO0OO0OO00O0O0DO0ROPhospholmager0 0D 00 O0O0DOOOOCOCDOOOOCOODOOO
OO0O0O0O0O00D0HuUlFRG 68.10 0 00O mMRNAO O OO DODODOOI0000OIRN-0a OODOOOO
oooDobOO0oOobORNAODDODODOODOO

ugboodagbad

O3

oboooboobooloboobooooobooobaodan

O 0O Daudil JurkatO O O HeLaO OO OO ODOOOPBSOOODODO110,000 00000000
FN-o 20 00000 -0000C00000A0D0DO0O0OOODODOPBSODODODOODOOOS8ODO
000000800 xg 10000000 DOODOODOOORDODOOORNAO Chomeczynski and Sacchi
0000000000000 0DU0O0DO0DO0DO0OO0OO0ODOUORNADLI0.OpgODDODODODODODOGO
0000000000000 U0O00U020000000000HUIFRG 68.1 mRNADO OO O c
DNAD D OODODODOD100 0 ODOHUIFRG 68.10 0 000 000DOODNADDOODODOODO
O0DO0D0O0OD0O0OPBSODODOIODODOOODODOIOHUIFRG 68.100 0 0 0 0O O O mRNAO O
O0O0O0O005000IFN-0 O0ODaudiD O D0OHeLaO DO OOOOORNAODOODODODODODAO
OPBSO DO ODODOODDODODODODODOHUIFRG 68.10 00000000 OMmMRNAD OO ODOO
05000 1FN-a O0ODaudid OO JurkatD D OO ODODOORNAD OO OOQOQOOQOAO
ooooad

I e o o == o A B W A
00000000000 ooDoooooDooooDoDOoDooooao

ooooaod

O Ooo0ooOoo.o

o4

HulFRG 68.10 O O mRNAO O O

HulFRG 68.10 DO OO OOOOOO0ODODDOOOCOHUIFRG 68.100 O mRNAD OO O OOOO
oooobo0oo0bo0ob0oO0bO0O0DHUIFRG 681000000000 0ODOOODOODLOO
ucbooobooboooogobooboooooboooad

10

20



(17) JP 2004-531238 A 2004.10.14

oooooooooooano

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

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

(19) World Intell I Property O
Internalional Bureau

(43) Tnternational Publication Date

6 September 2002 (06.09.2002) PCT

I O 0 Y

(10) International Publication Number

WO 02/068470 A2

(51) International Patent Classification”: CO7K 14/555
(21) International Application Number: PC1/GB02/00830
(22) International Filing Date: 26 1'ebruary 2002 (26.02.2002)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

0104706.7
0200619.5

26 Tebruary 2001 (26.02.2001)  GB
11 January 2002 (11.01.2002)  GB

(71) Applicant (for all designated States except USh
PHARMA PACIFIC PTY LTD [AU/AU]; 103-105
Pipe Road, Laverton North, Victoria 3026 (AU).

(72) Tnventors; and

(75) luventors/Applicants (for US only):  MERITET,
Jean-Francois |'R/IR|; 62, rue de Picpus, 1°-75012 Paris
(I'R). DRON, Michel |I'R/I'R]; 22, avenue des Collages,
F-92340 Bourg la Reine (FR). TOVEY, Michael, Gerard
[GB/ER]; 7, rue Lagrange, F-75005 Paris (FR).

(74) Agents: IRVINE, Jonquil, Claire elal.; LA, Kemp & Co.,
14 South Square, Gray’s Inn, London WCIR 517 (GB).

(81) Designated States (narional): AL, AG, AL, AM, AL, ALl
A7, BA,BB, BG, BR, BY, BZ, CA, CII, CN, CO, CR, CUJ,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GII,
GM, [IR, [1U, ID, 1L, IN, 18, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, M7, NO, N7, OM, PH. PL., PT, RO, RU, 813, SIi, SG.
ST, 8K, 8T, TI, TM, TN, TR, TT, T7. UA, UG, US, UZ,
VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARTPO patent (GH, GM,
KE, 1S, MW, M7, SD. SL. 87, TZ, UG, 7M., 7ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Luropean patent (AL, BL, CH, CY, DL, DK, IS, Il I'R,
GB, GR, [I5, I, LU, MC, NI, PT, SLi, TR), OAP] patent
(BT, B, CTL CG, CI, CM, GA, GN, GQ, GW, M1, MR,
NE, SN, TD. TG).

Published:
without international search report and to 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 at the begin-
ning of each regular issue of the PCT Gazette.

g as having utility in predicting responsivene:

<

=3

~

<

R

o

© (54) Title: INTERITRON-ALPHA INDUCED GIINIE

ol

S (57) Abstract: ‘The present invention relates fa id of a gene d by interferon-ct administration corresponding to
QO the ¢DNA sequence set forth in SEQ. ID. No. 1 and SEQ. TD. No. 3. Delermination of expression products of this gene s proposed

1o (reatment with interferon-e and othe interlerons which act at the Type 1 interferon

receptor. Therapeutic use of the protein encoded by the same gene is also envisaged.



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

25

(18)

WO 02/068470 PCT/GB02/00830

1

INTERFERON-ALPHA INDUCED GENE

Field of the Invention

The present invention relates to identification of a human gene upregulated by
interferon-o (IFN-c) administration, the coding sequence of which is believed to be
previously unknown. Detection of expression products of this gene may find use in
predicting responsiveness to IFN-a and other interferons which act at the Type 1
interferon receptor. Therapeutic use of the isolated novel protein encoded by the same

gene is also envisaged.

Background of the Invention

TFN-a is widely used for the treatment of a number of disorders. Disorders
which may be treated using IFN-o: include neoplastic diseases such as leukemia,
lymphomas, and solid tumours, AIDS-related Kaposi's sarcoma and viral infections such
as chronic hepatitis. IFN-a has also been proposed for administration via the oromucosal
route for the treatment of autoimmune, mycobacterial, neurodegenerative, parasitic and
viral disease. In particular, IFN-o has been proposed, for example, for the freatment of
multiple sclerosis, leprosy, tuberculosis, encephalitis, malaria, cervical cancer, genital
herpes, hepatitis B and C, HIV, HPV and HSV-1 and 2. It has also been suggested for the
treatment of arthritis, lupus and diabetes. Neoplastic diseases such as multiple myeloma,
hairy cell leukemia, chronic myelogenous leukemia, low grade lymphoma, cutaneous T-
cell lymphoma, carcinoid tumours, cervical cancer, sarcomas including Kaposi's
sarcoma, kidney tumours, carcinomas including renal cell carcinoma, hepatic cellular
carcinoma, nasopharyngeal carcinoma, haematological malignancies, colorectal cancer,
glioblastoma, laryngeal papillomas, lung cancer, colon cancer, malignant melanoma and
brain tumours are also suggested as being treatable by administration of IFN-¢; via the

oromucosal route, i.e. the oral route or the nasal route.

JP 2004-531238 A 2004.10.14
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IFN-ct is a member of the Type 1 interferon family, which exert their
characteristic biological activities through interaction with the Type 1 interferon

receptor. Other Type 1 interferons include IFN-f, IFN-w and IFN-t.

Unfortunately, not all potential patients for treatment with a Type | interferon
such as interferon-c, particularly, for example, patients suffering from chronic viral
hepatitis, neoplastic disease and relapsing remitting multiple sclerosis, respond
favourably to Type 1 interferon therapy and only a fraction of those who do respond
exhibit long-term benefit. The inability of the physician to confidently predict the
therapeutic outcome of Type 1 interferon treatment raises serious concerns as to the cost-
benefit ratio of such treatment, not only in terms of wastage of an expensive
biopharmaceutical and lost time in therapy, but also in terms of the serious side effects to
which the patient is exposed. Furthermore, abnormal production of IFN-a; has been
shown to be associated with a number of autoimmune diseases. For these reasons, there
is much interest in identifying Type | interferon responsive genes since Typel
interferons exert their therapeutic action by modulating the expression of a number of
genes. Indeed, it is the specific pattern of gene expression induced by Type 1 interferon
treatment that determines whether a patient will respond favourably or not to the
treatment.

Summary of the Invention

A human gene cDNA has now been identified as corresponding to a mouse gene
upregulated by administration of IFN-a by an oromucosal route or intraperitoneally and
is believed to represent 2 novel DNA. The corresponding human gene is thus now also

designated an IFN-a upregulated gene.

The protein encoded by the same gene is referred to below as HulFRG 68.1
protein. This protein, and functional variants thereof, are now envisaged as therapeutic
agents, in particular for use as an anti-viral, anti-tumour or immunomodulatory agent.
For example, they may be used in the treatment of autoimmune, mycobacterial,

neurodegencrative, parasitic or viral disease, arthritis, diabetes, lupus, multiple sclerosis,

JP 2004-531238 A 2004.10.14
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leprosy, tuberculosis, encephalitis, malaria, cervical cancer, genital herpes, hepatitis B or
C, HIV, HPV, HSV-1 or 2, or neoplastic disease such as multiple myeloma, hairy cell
leukemia, chronic myelogenous leukemia, low grade lymphoma, cutaneous T-cell
Lymphoma, carcinoid tumours, cervical cancer, sarcomas including Kaposi’s sarcoma,
kidney tumours, carcinomas including renal cell carcinoma, hepatic cellular carcinoma,
nasopharyngeal carcinoma, haematological malignancies, colorectal cancer,
glioblastoma, laryngeal papillomas, lung cancer, colon cancer, malignant melanoma or
brain tumours. In other words, such a protein may find use in treating any Type 1

interferon treatable disease.

Determination of the level of HulFRG 68.1 protein or a naturally-occurring
variant thereof; or the corresponding mRNA, in cell samples of Type 1 interferon-treated
patients, e.g. patients treated with IFN-c, e.g. such as by the oromucosal route or
intravenously, may also be used to predict responsiveness to such treatment. It has
additionally been found that alternatively, and more preferably, such responsiveness may
be judged, for example, by treating a sample of human peripheral blood mononuclear
cells in vitro with a Type 1 interferon and looking for upregulation or downregulation of

an expression product, preferably mRNA, corresponding to the HulFRG 68.1 gene.

According to a first aspect of the invention, there is thus provided an isolated

polypeptide comprising;

@ the amino acid sequence of SEQ ID NO: 2;

(ii)  a variant thereof having substantially similar function, e.g. an
immunomodulatory activity and/or an anti-viral activity and/or an anti-
tumour activity; or

(i)  a fragment of (i) or (if) which retains substantially similar function, e.g. an
immunomodulatory activity and/or an anti-viral activity and/or an anti-
tumour activity.

In a preferred embodiment of the first aspect of the invention, such an isolated

polypeptide may comprise:

@) the amino acid sequence of SEQ ID NO: 4;

(i)  avariant thereof having substantially similar function; or

JP 2004-531238 A 2004.10.14
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(iii)  a fragment of (i) or (if) which retains substantially similar function.
The invention also provides such a protein for use in therapeutic treatment of a human or
non-human animal, more particularly for use as an anti-viral, anti-tumour or
immunomodulatory agent. As indicated above, such use may extend to any Type 1

interferon treatable disease.

According to another aspect of the invention, there is provided an isolated
polynucleotide encoding a polypeptide of the invention as defined above ora
complement thereof. Such a polynucleotide will typically include a sequence comprising:

(@ the nucleic acid of SEQ. ID. No. 1 or the coding sequence thereof and/or
a sequence complementary thereto;

(b) a sequence which hybridises, e.g. under stringent conditions, to a
sequence complementary to a sequence as defined in (a);

(© a sequence which is degenerate as a result of the genetic code to a
sequence as defined in (a) or (b);

@ a sequence having at least 60% identity to a sequence as defined in (a), (b)
or (c).

In a preferred embodiment, such a polynucleotide will include a sequence

comprising:

(a)  the nucleic acid of SEQ ID No: 3 or the coding sequence thereof and/or a
sequence complementary thereto;

(b) a sequence which hybridises, e.g. under stringent conditions, to a
sequence complementary to a sequence complementary to a sequence as
defined in (a);

©) a sequence which is degenerate as a result of the genetic code to a
sequence as defined in (a) or (b); or

(@ a sequence having at least 60% identity to a sequence as defined on (a),
(b) or (c).

The invention also provides;

- an expression vector which comprises a polynucleotide of the invention
and which is capable of expressing a polypeptide of the invention;

- a host cell containing an expression vector of the invention;

- an antibody specific for a polypeptide of the invention;

JP 2004-531238 A 2004.10.14
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amethod of treating a subject having a Type 1 interferon treatable
disease, which method comprises administering to the said patient an
effective amount of HulFRG 68.1 protein or a functional variant thereof
use of such a polypeptide in the manufacture of a medicament for use in
therapy as an anti-viral or anti-tumour or immunomodulatory agent, more
particularly for use in treatment of a Type 1 interferon treatable disease;

a pharmaceutical composition comprising a polypeptide of the invention
and a pharmaceutically a;:ceptable carrier or diluent;

amethod of producing a polypeptide of the invention, which method
comprises maintaining host cells of the invention under conditions
suitable for obtaining expression of the polypeptide and isolating the said
polypeptide;

a polynucleotide of the invention, e.g. in the form of an expression vector,
which directs expression in vivo of a polypeptide as defined above for use
in therapeutic treatment of a human or non-human animal, more
particularly for use as an anti-viral, anti-tumour or immunomodulatory
agent;

a pharmaceutical composition comprising such a polyluucleotide and a
pharmaceutically acceptable carrier or diluent;

a method of treating a subject having a Type 1 interferon treatable disease,
which method comprises administering to said patient an effective amount
of such a polynucleotide;

use of such a polynucleotide in the manufacture of a medicament, e.g. a
vector preparation, for use in therapy as an anti-viral, anti-tumour or
immunomodulatory agent, more particularly for use in treating a Type 1
interferon treatable disease; and

amethod of identifying a compound having immunomodulatory activity
and/or anti-viral activity and/or anti~tumour activity comprising providing
a cell capable of expressing HuIFRG 68.1 protein or a naturally occurring
variant thereof, incubating said cell with a compound under test and

monitoring for upregulation of HulFRG 68.1 gene expression.

JP 2004-531238 A 2004.10.14
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In a still further aspect, the invention provides a method of predicting
responsiveness of a patient to treatment with a Type 1 interferon, e.g. IFN-&
treatment (such as IFN- treatment by the oromucosal route or a parenteral route,
for example, intravenously, subcutaneously, or intramuscularly), which
comprises determining the level of HulFRG 68.1 protein or a naturally-occuuring
variant thereof; e.g. an allelic variant, or the corresponding mRNA, in a cell
sample from said patient, e.g. & blood sample, wherein said sample is obtained
from said patient following administration of a Type 1 interferon, e.g. IFN-c by
an oromucosal route or intravenously, or is treated prior to said determining with
a Type 1 interferon such as IFN-a in vifro. The invention also extends to kits for

carrying out such testing.

Brief description of the S

SEQ. ID. No.1 is the amino acid sequence of human protein HulFRG 68.1 and its
encoding cDNA.

SEQ. ID. No.2 is the amino acid sequence alone of HuIFRG 68.1 protein.

SEQ. ID. No. 3 is the amino acid sequence of a variant of HulFRG 68.1 which is
extended at the amino terminus, and its coding sequence.

SEQ. ID. No. 4 is the amino acid sequence alone of a variant of HulFRG 68.1

protein which is extended at the amino terminus.

Detailed Description of the Invention

As indicated above, human protein HulFRG 68.1 and functional variants thereof
are now envisaged as therapeutically useful agents, more particularly for use as an anti-

viral, anti-tumour or immunomodulatory agent.

A variant of HulFRG 68.1 protein for this purpose may be a naturally occurring
variant, either an allelic variant or species variant, which has substantially the same
functional activity as HulFRG 68.1 protein and is also upregulated in response to
administration of IFN-q. Altematively, a variant of HulFRG 68.1 protein for therapeutic

JP 2004-531238 A 2004.10.14
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use may comprise a sequence which varies from SEQ. ID. No. 2 or from SEQ. ID. No. 4

but which is a non-natural mutant.

The term " functional variant" refers to a polypeptide which has the same
essential character or basic function of HulFRG 68.1 protein. The essential character of
HuIFRG 68.1 protein may be deemed to be as an immunomodulatory peptide. A
functional variant polypeptide may show additionally or alternatively anti-viral activity

and/or anti-tumour activity.

Desired anti-viral activity may, for example, be tested or monitored as follows. A
sequence enceding a variant to be tested is cloned into a retroviral vector such as a
retroviral vector derived from the Moloney murine Jeukemia virus (MoMuL V)
containing the viral packaging signal v, and a drug-resistance marker. A pantropic
packaging cell line containing the viral gag, and pol, genes is then co-transfected with
the recombinant retroviral vector and a plasmid, pVSV-G, containing the vesicular
stomatitis virus envelope glycoprotein in order to produce high-titre infectious
replication incompetent virus (Burns ef al., Proc. Natl. Acad. Sci. USA 84, 5232-5236).
The infectious recombinant virus is then used to transfect interferon sensitive fibroblasts
or lymphoblastoid cells and cell lines that stably express the variant protein are then
selected and tested for resistance to virus infection in a standard interferon bio-assay
(Tovey et al., Nature, 271, 622-625, 1978). Growth inhibition using a standard
proliferation assay (Mosmanu, T., J. Immunol. Methods, 65, 55-63, 1983) and expression

of MHC class I and class II antigens using standard techniques may also be determined.

A desired functional variant of HulFRG 68.1 may consist essentially of the
sequence of SEQ. ID. No. 2 or of SEQ. ID. No. 4. A functional variant of SEQ. ID. No.2
or of SEQ. ID. No. 4 may be a polypeptide which has a least 60% to 70% identity,
preferably at least 80% or at least 90% and particularly preferably at least 95%, at least
97% or at least 99% identity with the amino acid sequence of SEQ. ID. No. 2 or of SEQ.
ID. No. 4 over aregion of at least 20, preferably at least 30, for instance at least 100
contiguous amino acids or over the full length of SEQ. ID. No. 2 or of SEQ. ID. No. 4.
Methods of measuring protein identity are well known in the art.
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Amino acid substitutions may be made, for example from 1, 2 or 3 to 10, 20 or 30
substitutions. Conservative substitutions may be made, for example according to the
following Table. Amino acids in the same block in the second column and preferably in

the same line in the third column may be substituted for each other.

ALIPHATIC Non-polar GAP

ILV

Polar-uncharged CSTM

NQ

Polar-charged DE

KR

AROMATIC HFWY

Variant polypeptide sequences for therapeutic use in accordance with the
invention may be shorter polypeptide sequences, for example, a peptide of at least 20
amino acids or up to 50, 60, 70, 80, 100, 150 or 200 amino acids in length is considered
to fall within the scope of the invention provided it retains appropriate biological activity
of HulFRG 68.1 protein. In particular, but not exclusively, this aspect of the invention
encompasses the situation when the variant is a fragment of a complete natural naturally-

oceurring protein sequence.

Also encompassed by the invention are modified forms of HuIFRG 68.1 protein
and fragments thereof which can be used to raise anti-HulFRG 68.1 protein antibodies.
Such variants will comprise an epitope of the HulFRG 68.1 protein.

Polypeptides of the invention may be chemically modified, e.g. post-
translationally modified. For example, they may be glycosylated and/or comprise
modified amino acid residues. They may also be modified by the addition of a sequence

at the N-terminus and/or C-tetminus, for example by provision of histidine residues or a

JP 2004-531238 A 2004.10.14
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T7 tag to assist their purification or by the addition of a signal sequence to promote
insertion into the cell membrane. Such modified polypeptides fall within the scope of

the term "polypeptide" of the invention.

A polypeptide of the invention may be labelled with a revealing label. The
revealing label may be any suitable label which allows the polypeptide to be detected.
Suitable labels include radioisotopes such as I, S or enzymes, antibodies,
polynucleotides and linkers such as biotin. Labelled polypeptides of the invention may
be nsed in assays. In such assays it may be preferred to provide the polypeptide attached
to a solid support. The present invention also relates to such labelled and/or immobilised
polypeptides packaged in the form of a kit in a container. The kit may optionally contain

other suitable reagent(s), control(s) or instructions and the like.

The polypeptides of the invention may be made synthetically or by recombinant
means. Such polypeptides of the invention may be modified to include non-naturally
occurring amino acids, e.g. D amino acids. Variant polypeptides of the invention may
have modifications to increase stability in vifro and/or in vivo. When the polypeptides are
produced by synthetic means, such modifications may be introduced during production.
The polypeptides may also be modified following either synthetic or recombinant

production.

A number of side chain modifications are known in the protein modification art
and may be present in polypeptides of the invention. Such modifications include, for
example, modifications of amino acids by reductive alkylation by reaction with an
aldehyde followed by reduction with NaBH,, amidination with methylacetimidate or

acylation with acetic anhydride.

Polypeptides of the invention will be in substantially isolated form. It will be
understood that the polypeptides may be mixed with carriers or diluents which will not
interfere with the intended purpose of the polypeptide and still be regarded as
substantially isolated. A polypeptide of the invention may also be in substantially

purified form, in which case it will generally comprise the polypeptide in a preparation in
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which more than 90%, for example more than 95%, 98% or 99%, by weight of
polypeptide in the preparation is a polypeptide of the invention.

Polynucleotides

The invention also includes isolated nucleotide sequences that encode HulFRG
68.1 protein or a variant thereof as well as isolated nucleotide sequences which are
complementary thereto. The nucleotide sequence may be DNA or RNA, single or double
stranded, including genomic DNA, synthetic DNA or cDNA. Preferably the nucleotide

sequence is a DNA sequence and most preferably, a cDNA sequence.

As indicated above, such a polynucleotide will typically include a sequence
comprising:

(a) the nucleic acid of SEQ. ID. No. 1 or SEQ. ID. No. 3 or the coding sequence
thereof and/or a sequence complementary thereto;

(b) asequence which hybridises, e.g. under stringent conditions, to a sequence
complementary to a sequence as defined in (a);

(¢} asequence which is degenerate as a result of the genetic code to a sequence
as defined in (a) or (b);

(d) asequence having at least 60% identity to a sequence as defined in (a),

(b) or (c).

Polynucleotides comprising an appropriate coding sequence can be isolated from
human cells or synthesised according to methods well known in the art, as described by
way of example in Sambrook ez al. (1989) Molecular Cloning: A Laboratory Manuel, ond
edition, Cold Spring Harbor Laboratory Press.

Polynucleotides of the invention may include within them synthetic or modified
nucleotides. A number of different types of modification to polynucleotides are known
in the art. These include methylphosphonate and phosphothioate backbones, addition of
acridine or polylysine chains at the 3' and/or 5' ends of the molecule. Such modifications
may be carried out in order to enhance the in vivo activity or lifespan of polynucleotides

of the invention.
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Typically a polynucleotide of the invention will include a sequence of
nucleotides, which may preferably be a contiguous sequence of nucleotides, which is
capable of hybridising under selective conditions to the coding sequence or the
complement of the coding sequence of SEQ. ID. No. 1 or SEQ. ID. No. 3. Such
hybridisation will occur at a level significantly above background. Background
hybridisation may occur, for example, because of other cDNAs present in a cDNA
library. The signal level generated by the interaction between a polynucleotide of the
invention and the coding sequence or complement of the coding sequence of SEQ. ID.
No. 1 or SEQ. ID. No. 3 will typically be at least 10 fold, preferably at least 100 fold, as
intense as interactions between other polynucleotides and the coding sequence of SEQ.
ID. No. 1 or SEQ. ID. No. 3. The intensity of interaction may be measured, for example,
by radiolabelling the probe, e.g. with ’P. Selective hybridisation may typically be
achieved using conditions of low stringency (0.3M sodium chloride and 0.03M sodium
citrate at about 40°C), medium stringency (for example, 0.3M sodium chloride and
0.03M sodium citrate at about 50°C) or high stringency (for example, 0.03M sodium
chloride and 0.03M sodium citrate at about 60°C).

The coding sequence of SEQ ID No: 1 or SEQ ID No: 3 may be modified by
nueleotide substitutions, for example from 1, 2 or 3 to 10, 25, 50 or 100 substitutions.
Degenerate substitutions may be made and/or substitutions may be made which would
result in a conservative amino acid substitution when the modified sequence is translated,
for example as shown in the table above. The coding sequence of SEQ ID NO: 1 or SEQ
1D No: 3 may alternatively or additionally be modified by one or more insertions and/or

deletions and/or by an extension at either or both ends.

A polynucleotide of the invention capable of selectively hybridising to a DNA
sequence selected from SEQ. ID No.1 or 3, the coding sequence thereof and DNA
sequences complementary thereto will be generally at least 70%, preferably at least 80 or
90% and more preferably at least 95% or 97%, homologous to the target sequence. This
homology may typically be over a region of at least 20, preferably at least 30, for

instance at least 40, 60 or 100 or more contiguous nucleotides.
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Any combination of the above mentioned degrees of homology and minimum
sized may be used to define polynucleotides of the invention, with the more stringent
combinations (i.e. higher homology over longer lengths) being preferred. Thus for
example a polynucleotide which is at least 80% homelogous over 25, preferably over 30
nucleotides forms may be found suitable, as may be a pelynucleotide which is at least

90% homologous over 40 nucleotides.

Homologues of polynucieotide or protein sequences as referred to herein may be
determined in accordance with well-known means of homology calculation, e.g. protein
homology may be calculated on the basis of amino acid identity (sometimes referred to
as “hard homology”). For example the UWGCG Package provides the BESTFIT
program which can be used to calculate homology, for example used on its default
settings, (Devereux ez al. (1984) Nucleic Acids Research 12, 387-395). The PILEUP
and BLAST algorithms can be used to calculate homology or line up sequences or to
identify equivalent or corresponding sequences, typically used on their default settings,
for example as described in Altschul S. F. (1993) J. Mol. Evel. 36,290-300; Altschul, S.
F. et al. (1990) J. Mol. Biol. 215,403-10.

Software for performing BLAST analyses is publicly available through the
National Center for Biotechnology Information (http://www.ncbi.nlm.nih.gov/). This
algorithm involves first identifying high scoring sequence pairs (HSPs) by identifying
short words of length W in the query sequence that either match or satisfy some positive-
valued threshold score T when aligned with a word of the same length in a database
sequence. T is referred to as the neighbourhood word score threshold (Alischul er al.,
supra). These initial neighbourhood word hits act as seeds for initiating searches to find
HSPs containing them. The word hits are extended in both directions along each
sequence for as far as the cumulative alignment score can be increased. Extensions for
the word hits in each direction are halted when: the cumulative alignment score falls off
by the quantity X from its maximum. achieved value; the cumulative score goes to zero
or below, due to the accumulation of one or more negative-scoring residue alignments;

or the end of either sequence is reached. The BLAST algorithm parameters W, T and X
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determine the sensitivity and speed of the alignment. The BLAST program uses as
defaults a word length (W) of 11, the BLOSUMG62 scoring mairix (see Henikoff and
Henikoff (1992) Proc. Natl. Acad. Sci. USA 89,10915-10919) alignments (B) of 50,
expectation (E) of 10, M=5, N=4, and a comparison of both strands.

The BLAST algorithm performs a statistical analysis of the similarity between
two sequences; see e.g., Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 90:
5873-5787. One measure of similarity provided by the BLAST algorithm is the smallest
sum probability (P(N)), which provides an indication of the probability by which a match
between two nucleotide or amino acid sequences would occur by chance. For example, a
sequence is considered similar to another sequence if the smallest sum probability in
comparison of the first sequence to the second sequence is less than about 1, preferably
less than about 0.1, more preferably less than about 0.01, and most preferably less than
about 0.001.

Polynucleotides according to the invention have utility in production of the
proteins according to the invention, which may take place in vitro, in vivo or ex vivo. In
such a polynucleotide, the coding sequence for the desired protein of the invention will
be operably-linked to a promoter sequence which is capable of directing expression of
the desired protein in the chosen host cell. Such a polynucleotide will generally be in the
form of an expression vector. Polynucleotides of the invention, e.g. in the form of an
expression vector, which direct expression irz vive of a polypeptide of the invention
having immunomodulatory activity and/or anti-viral activity and/or anti-tumour activity

may also be used as a therapeutic agent.

Expression vectors for such purposes may be constructed in accordance with
conventional practices in the art of recombinant DNA technology. They may, for
example, involve the use of plasmid DNA. They may be provided with an origin of
replication. Such a vector may contain one or more selectable marker genes, for example
an ampicillin resistance gene in the case of a bacterial plasmid. Other features of vectors
of the invention may include appropriate initiators, enhancers and other elements, such

as for example polyadenylation signals which may be desirable, and which are
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positioned in the correct orientation, in order to allow for protein expression. Other
suitable non-plasmid vectors would be apparent to persons skilled in the art. By way of
further example in this regard reference is made again to Sambrook et al., 1989 (supra).
Such vectors additionally include, for example, viral vectors. Examples of suitable viral
vectors include herpes simplex viral vectors, replication-defective retroviruses, including
lentiviruses, adenoviruses, adeno-associated virus, HPV viruses (such as HPV-16 and

HPV-18) and attenuated influenza virus vectors.

Promoters and other expression regulation signals may be selected to be
compatible with the host cell for which expression is designed. For example, yeast
promoters include S. cerevisiae GAL4 and ADH promoters, S. pombe nitl and adh
promoter, Mammalian promoters include the metallothionein promoter which can be
induced in response to heavy metals such as cadmium and B-actin promoters. Viral
promoters such as the SV40 large T antigen promoter or adenovirus promoters may also
be used. Other examples of viral promoters which may be employed include the
Moloney murine leukemia virus long terminal repeat (MMLV LTR), the rous sarcoma
virus (RSV) LTR promoter, the human cytomegalovirus (CMV) IE promoter, and HPV
promoters, particularly the HPV upstream regulatory region (URR). Other suitable

promoters will be well-known to those skilled in the recombinant DNA art.

An expression vector of the invention may further include sequences flanking the
coding sequence for the desired polypeptide of the invention providing sequences
homologous to eukaryotic genomic sequences, preferably mammalian genomic
sequences, or viral genomic sequences. This will allow the introduction of such
polynucleotides of the invention into the genome of eukaryotic cells or viruses by
homologous recombination. In particular, a plasmid vector comprising the expression
cassette flanked by viral sequences can be used to prepare a viral vector suitable for

delivering the polynucleotides of the invention to a mammalian cell.

The invention also includes cells in vitro, for example prokaryotic or eukaryotic
cells, which have been modified to express the HUulFRG 68.1 protein or a variant thereof.
Such cells include stable, e.g. eukaryotic, cell lines wherein a polynucleotide encoding

HuIFRG 68.1 protein or a variant thereof is incorporated into the host genome. Host cells
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of the invention may be mammalian cells or insect cells, lower eukaryotic cells, such as
yeast or prokaryotic cells such as bacterial cells. Particular examples of cells which may
be modified by insertion of vectors encoding for a polypeptide according to the invention
include mammalian HEK293T, CHO, HeLa and COS cells. Preferably a cell line may
be chosen which is not only stable, but also allows for mature glycosylation of a

polypeptide. Expression may, for example, be achieved in transformed oocytes.

A polypeptide of the invention may be expressed in cells of a transgenic non-
human animal, preferably a mouse. A transgenic non-human animal capable of

expressing a polypeptide of the invention is included within the scope of the invention.

Polynucleotides according to the invention may also be inserted into vectors as
described above in an antisense orientation in order to provide for the production of
antisense sequences. Antisense RNA or other antisense polynucieotides may also be

produced by synthetic means.

A polynucleotide, e.g. in the form of an expression vector, capable of expressing
in vivo an antisense sequence to a coding sequence for the amino acid sequence defined
by SEQ. ID. No. 2, or a naturally-occurring variant thereof, for example that defined by
SEQ ID No. 4, for use in therapeutic treatment of a human or non-human animal is also
envisaged as constituting an additional aspect of the invention. Such a polynucleolide-
will find use in treatment of diseases associated with upregulation of HulFRG 68.1

protein.

Polynucleotides of the invention extend to sets of primers for nucleic acid
amplification which target sequences within the cDNA for a polypeptide of the
invention, e.g. pairs of primers for PCR amplification. The invention also provides
probes suitable for targeting a sequence within a cDNA or RNA for a polypeptide of the
invention which may be labelled with a revealing label, e.g. a radioactive label or a non-
radioactive label such as an enzyme or biotin. Such probes may be attached to a solid
support. Such a solid support may be a micro-array (also commonly referred to as
nucleic acid, probe or DNA chip) carrying probes for further nucleic acids, e.g. mRNAs

or amplification products thereof corresponding to other Type 1 interferon upregulated
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genes, ¢.g. such genes identified as upregulated in response to oromucosal or intravenous
administration of IFN-c.. Methods for constructing such micro-arrays are well-known
(see, for example, EP-B 0476014 and 0619321 of Affymax Technologies N.V. and
Nature Genetics Supplement January 1999 entitled “The Chipping Forecast”).

The nucleic acid sequence of such a primer or probe will preferably be at least
10, prefetably at least 15 or at least 20, for example at least 25, at least 30 or at least 40
nucleotides in length. It may, however, be up to 40, 50, 60, 70, 100 or 150 nucleotides in
length or even longer.

Another aspect of the invention is the use of probes or primers of the invention to
identify mutations in HulFRG 68.1 genes, for example single nucleotide polymorphisms

(SNPs).

As indicated above, in a still further aspect the present invention provides a
method of identifying a compound having immunomodulatory activity and/or antiviral
activity and/or anti-tumour activity comprising providing a cell capable of expressing
HulFRG 68.1 protein or a naturally-occurring variant thereof, incubating said cell with a
compound under test and monitoring for upregulation of HulFRG 68.1 gene expression.
Such monitoring may be by probing for mRNA encoding HulFRG 68.1 protein or a
naturally-occurring variant thereof. Alternatively antibodies or antibody fragments
capable of specifically binding one or more of HulFRG 68.1 and naturally-occurring

variants thereof may be employed.
Antibodies

According to another aspect, the present invention also relates to antibodies (for
example polyclonal or preferably monoclonal antibodies, chimeric antibodies,
humanised antibodies and fragments thereof which retain antigen-binding capability)
which have been obtained by conventional techniques and are specific for a polypeptide
of the invention. Such antibodies could, for example, be useful in purification, isolation

or screening methods involving immunoprecipitation and may be used as tools to further
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elucidate the function of HulFRG 68.1 protein or a variant thereof. They may be
therapeutic agents in their own right. Such antibodies may be raised against specific
epitopes of proteins according to the invention. An antibody specifically binds to a
protein when it binds with high affinity to the protein for which it is specific but does not
bind or binds with only low affinity to other proteins. A variety of protocols for
competitive binding or immunoradiometric assays to determine the specific binding

capability of an antibody are well-known.

Pharmaceutical cornpositions

A polypeptide of the invention is typically formulated for administration with a
pharmaceutically acceptable cartier or diluent. The pharmaceutical cartier or diluent
may be, for example, an isotonic solution. For example, solid oral forms may contain,
together with the active compound, dilvents, e.g. lactose, dextrose, saccharese, cellulose,
com starch or potato starch; lubricants, e.g. silica, talc, stearic acid, magnesium or
calcium stearate, and/or polyethylene glycols; binding agents; e.g. starches, arabic gums,
gelatin, methy] cellulose, carboxymethylcellulose or polyvinyl pyrrolidone;
desegregating agents, e.g. starch, alginic acid, alginates or sodium starch glycolate;
effervescing mixtures; dyestuffs; sweeteners; wetting agents, such as lecithin,
polysorbates, laurylsulphates; and, in general, non-toxic and pharmacologically inactive
substances used in pharmaceutical formulations. Such pharmaceutical preparations may
be manufactured in known manner, for example, by means of mixing, granulating,

tableting, sugar-coating, or film coating processes.

Liquid dispersions for oral administration may be syrups, emulsions and
suspensions. The syrups may contain as carriers, for example, saccharose or saccharose

with glycerine and/or mannitol and/or sorbitol.

Suspensions and emulsions may contain as carrier, for example a natural gum,
agar, sodium alginate, pectin, methyl cellulose, carboxymethylcellulose, or polyvinyl
alcohol. The suspensions or solutions for intramuscular injections may contain, together

with the active compound, a pharmaceutically acceptable carrier, e.g. sterile water, olive
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oil, ethyl oleate, glycols, e.g. propylene glycol, and if desired, a suitable amount of

lidocaine hydrochloride.

Solutions for intravenous administration or infusions may contain as cartier, for
example, sterile water or preferably they may be in the form of sterile, aqueous, isotonic

saline solutions.

A suitable dose of HulFRG 68.1 protein or a functional analogue thereof for use
in accordance with the invention may be determined according to various parameters,
especially according to the substance used; the age, weight and condition of the patient to
be treated; the route of administration; and the required regimen. Again, a physician will
be able to determine the required route of administration and dosage for any particular
patient. A typical daily dose may be from about 0.1 to 50 mg per kg, preferably from
about 0.1mg/kg to 10mg/kg of body weight, according to the activity of the specific
inhibitor, the age, weight and condition of the subject to be treated, and the frequency
and route of administration. Preferably, daily dosage levels may be from S mg to 2 g.

A polynucleotide of the invention suitable for therapeutic use will also typically
be formulated for administration with a pharmaceutically acceptable carrier or diluent.
Such a polynucleotide may be administered by any known technique whereby expression
of the desired polypeptide can be attained in vivo. For example, the polynucleotide may
be introduced by injection, preferably intradermally, subcutaneously or intramuscularly.
Alternatively, the nucleic acid may be delivered directly across the skin using a particle-
mediated delivery device. A polynucleotide of the invention suitable for therapeutic
nucleic acid may alternatively be administered to the oromucosal surface for example by

intranasal or oral administration.

A non-viral vector of the invention suitable for therapeutic use may, for example,
be packaged into liposomes or into surfactant containing vector delivery particles.
Uptake of nucleic acid constructs of the invention may be enhanced by several known
transfection techniques, for example those including the use of transfection agents.

Examples of these agents include cationic agents, for example calcium phosphate and
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DEAE dextran and lipofectants, for example lipophectam and transfectam. The dosage
of the nucleic acid to be administered can be varied. Typically, the nucleic acid will be
administered in the range of from 1pg to 1mg, preferably from 1pg to 10ug nucleic acid
for particle-mediated gene delivery and from 10ug to 1 mg for other routes.

Prediction of Type 1 interferon responsiveness

As also indicated above, in a still further aspect the present invention provides a
method of predicting responsiveness of a patient to treatment with a Type 1 interferon,
e.g. IFN-u treatment such as IFN-¢ treatment by an oromucosal route or intravenously,
which comprises determining the level of HuIFRG 68.1 protein or a naturally-occurring
variant thereof, for example a protein having the amino acid sequence of SEQ ID NO: 2
or SEQ ID NO: 4, or the corresponding mRNA, in a cell sample from said patient,
wherein said sample is taken from said patient following administration of a Type 1

interferon or is treated prior to said determining with a Type 1 interferon in vitro.

Preferably, the Type 1 interferon for testing responsiveness will be the Type 1
interferon selected for treatment. It may be administered by the proposed treatment route
and at the proposed treatment dose. Preferably, the subsequent sample analysed may be,
for example, a blood sample or a sample of peripheral blood mononuclear cells (PBMCs)

isolated from a blood sample.

More conveniently and preferably, a sample obtained from the patient
comprising PBMCs isolated from blood may be treated inz vitro with a Type 1 interferon,
e.g. at a dosage range of about 1 to 10,000 IU/mi. Such freatment may be for a period of
hours, e.g. about 7 to 8 hours. Preferred treatment conditions for such ir vitro testing
may be determined by testing PBMCs taken from normal donors with the same
interferon and looking for upregulation of an appropriate expression product. Again, the
Type 1 interferon employed will preferably be the Type 1 interferon proposed for
treatment of the patient, e.g. recombinant JFN-&. PBMCs for such testing may be

isolated in conventional manner from a blood sample using Ficoll-Hypaque density
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gradients. An example of a suitable protocol for such iz vitre testing of Type 1 interferon

responsiveness is provided in Example 3 below.

The sample, if appropriate after in vifro treatment with a Type 1 interferon, may
be analysed for the level of HulFRG 68.1 protein or a naturally-occurring variant thereof.
This may be done using an antibody or antibodies capable of specifically binding one or
more of HUIFRG 68.1 protein and naturally-occurring variants thereof, e.g. allelic
variants thereof. Preferably, however, the sample will be analysed for mRNA encoding
HulFRG 68.1 protein or a naturally-occurring variant thereof. Such mRNA analysis may
employ any of the techniques known for detection of mRNAs, e.g. Northern blot
detection or mRNA differential display. A variety of known nucleic acid amplification
protocols may be employed to amplify any mRNA of interest present in the sample, or a
portion thereof, prior to detection. The mRNA of interest, or a corresponding amplified
nucleic acid, may be probed for using a nucleic acid probe attached to a solid support.
Such a solid support may be a micro-array as previously discussed above carrying
probes to determine the level of further mRNAs or amplification products thereof
corresponding to Type 1 interferon upregulated genes, e.g. such genes identified as

upregulated in response to oromucosal or intravenous administration of IFN-c.

The following examples illustrate the invention:

Examples
Example 1

Previous experiments had shown that the application of 5 pl of crystal violet to
each nosiril of a normal adult mouse using a P20 Eppendorf micropipette resulted in an
almost immediate distribution of the dye over the whole surface of the oropharyngeal
cavity. Staining of the oropharyngeal cavity was still apparent some 30 minutes after
application of the dye. These results were confirmed by using 2] fabelled recombinant
human IFN-a1-8 applied in the same manner. The same method of administration was

employed to effect oromucosal administration in the studies which are described below.



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

20

25

(38)

WO 02/068470 PCT/GB02/00830

21

Six week old, male DBA/2 mice were treated with either 100,000 U of
recombinant murine interferon o, (IFN o) purchased from Life Technologies Inc, in
phosphate buffered saline (PBS), 10ug of recombinant human interleukin 15 (IL-15)
purchased from Protein Institute Inc, PBS containing 100 pg/ml of bovine serum
albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by cervical
dislocation and the lymphoid tissue was removed surgically from the oropharyngeal
cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA was extracted from
the lymphoid tissue by the method of Chomezynski and Sacchi 1987, (Anal. Biochem.
162, 156-159) and subjected to mRNA Differential Display Analysis (Lang, P. and
Pardee, A.B., Science, 257, 967-971).

Differential Display Analysis

Differential display analysis was carried out using the "Message Clean" and
“RNA image" kits of the GenHunter Corporation essentially as described by the
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 pg was reverse-
transcribed in 100 pl of reaction buffer using either one or the other of the three one-base
anchored oligo-(dT) primers A, C, or G. RNA was also reverse-transcribed using one or
the other of the 9 two-base anchored oligo-(dT) primers AA, CC, GG, AC, CA, GA, AG,
CG, GC. All the samples to be compared were reverse transcribed in the same
experiment, separated into aliquots and frozen. The amplification was performed with
only 1 ul of the reverse transcription sample in 10 pl of amplification mixture containing
Tag DNA polymerase and a- **P dATP (3,000 Ci/mmole). Eighty 5' end (HAP) random
sequence primers were used in combination with each of the (HT11) A, C, G, AA, CC,
GG, AC, CA, GA, AG, CG or GC primers. Samples were then run on 7% denaturing
polyacrylamide gels and exposed to authoradiography. Putative differentially expressed
bands were cut out, reamplified according to the instructions of the supplier, and further
used as probes to hybridize Northern blots of RNA extracted from the oropharyngeal
cavity of IFN treated, IL-15 treated, and excipient treated animals.

Cloning and Sequencing

Re-amplified bands from the differential display screen were cloned in the
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Sf 1 site of the pPCR-Script SK(+) plasmid (Stratagene) and cDNAs amplified from the
rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 plasmid
(Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer (Perkin Elmer
ABI PRISM 377).

Isolation of Human ¢cDNA

Differentially expressed murine 3' sequences identified from the differential
display screen were compared with random human expressed sequence tags (EST)
present in the dbEST database of GenBank™ of the United States National Center for
Biotechnology Information (NCBI). The sequences potentially related to the murine
EST isolated from the differential display screen were combined in a contig and used to
construct a human consensus sequence corresponding to a putative cDNA. One such
c¢DNA was found to be 2175 nucleotides in length. This corresponded to a mouse gene
whose expression was found to be enhanced approximately 8-fold in the lymphoid tissue

of the oral cavity of mice following oromucosal administration of IFN-¢.

In order to establish that this putative cDNA corresponded to an authentic human
gene, primers derived from the 5" and 3' ends of the consensus sequence were used to
synthesise cDNA from mRNA extracted from human peripheral blood leukoeytes (PBL)
by specitic reverse transcription and PCR amplification. A unique cDNA fragment of
the predicted size was obtained, cloned and sequenced (SEQ. ID. No.1). This human
cDNA contains an open reading frame (ORF) of 1818 bp in length at positions 42-1859
encoding a protein of 605 amino acids with a deduced molecular weight of 68.45 kDa
(SEQ.ID. No. 2).

A second cDNA was found to be 3411 nucleotides in length. As described
above, a unique cDNA fragment of the predicted size was obtained, cloned and
sequenced (SEQ ID No: 3). This human ¢cDNA contains an open reading frame (ORF)
0f 3297 bp in length at positions 95 to 3391 encoding a protein of 1098 amino acids with
deduced molecular weight of 124 kDa (SEQ ID No: 4). The nucleotide sequence of SEQ
ID No: 3 is a longer form of the nucleotide sequence of SEQ ID No: 1 and encodes a

JP 2004-531238 A 2004.10.14
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vatiant of the HulFRG 68.1 protein of SEQ ID No: 2 which is extended at the amino

terminus.

Example 2
Intravenous administration of IFN-o

Male DBA/2 mice were injected intraperitoneally with 100,000 IU of
recombinant murine IFN-o purchased from Life Technologies Inc. in 200 pl of PBS or
treated with an equal volume of PBS alone. Eight hours later, the animals were sacrificed
by cervical dislocation and the spleen was removed using conventional procedures. Total
RNA was extracted by the method of Chomezynski and Sacchi (Anal. Biochem. (1987)
162,156-159) and 10.0 pg of total RNA per sample was subjected to Northemn blotting in
the presence of glyoxal and hybridised with a cDNA probe for HulFRG 68.1 mRNA as
described by Dandoy-Dron et al.(J. Biol. Chem. (1998) 273, 7691-7697). The blots were
first exposed to autoradiography and then quantified using a Phospholmager according to
the manufacturer’s instructions. Enhanced levels of mRNA for HUIFRG 68.1 protein
(approximately 10 fold) were detected in samples of RNA extracted from spleens of

[FN-q treated animals relative to animals treated with excipient alone.

Example 3

Testing Type 1 interferon responsiveness ix vitro

Human Daudi, Jurkat or HeLa cells were treated in vitro with 10,000 IU of
recombinant human IFN-x2 (Intron A from Schexing-Plough) in PBS or with an equal
volume of PBS alone. Eight hours later the cells were centrifuged (800 x g for 10
minutes) and the cell pellet recovered. Total RNA was extracted from the cell pellet by
the method of Chomezynski and Sacchi and 10.0 pg of total RNA per sample was
subjected to Northern blotting in the presence of glyoxal and hybridised with a cDNA
probe for HUIFRG 68.1 mRNA as previously described in Example 2 above and an
equivalent cDNA probe for the HuIFRG 68.1 variant described in Example 1. Enhanced
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levels of mRNA for HulFRG 68.1 protein (approximately 5-fold) were detected in
samples of RNA extracted from IFN-¢: treated Daudi or HeLa cells compared to samples
treated with PBS alone. Enhanced levels of mRNA for HulFRG 68.1 variant protein
(approximately 5-fold) were detected in samples of RNA extracted from IFN-o; treated

Daudi or Jurkat cells compared to samples treated with PBS alone.

The same procedure may be used to predict Type 1 interferon responsiveness

using PBMCs taken from a patient proposed to be treated with a Type 1 interferon.

Example 4

Expression of HulFRG 68.1 variant mRNA

The HulFRG 68.1 variant coding sequence was amplified and used as a probe to
determine the tissue distribution of HulFRG 68.1 variant mRNA. HulFRG 68.1 variant
expression was assessed in a wide variety of tissues and was found to be widely

expressed.

JP 2004-531238 A 2004.10.14
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1. An isolated polypeptide comprising

@ the amino acid sequence of SEQ ID NO: 2 or SEQ ID NO: 4;

(i)  avariant thereof having substantially similar function selected
from immunomodulatory activity and/or anti-viral activity and/or
anti-tumour activity; or

(iii)  a fragment of (i) or (ii) which retains substantially similar function
selected from immunomodulatory activity and/or anti-viral
activity and/or anti-tumour activity.

2. A variant or fragment of the polypeptide defined by the amino acid sequence set

forth in SEQ. ID. No. 2 or SEQ ID No: 4 suitable for raising specific antibodies

for said polypeptide and/or a naturally-occurring variant thereof.

3. A polynucleotide encoding a polypeptide as claimed in claim 1 or 2.

4. A polynucleotide as claimed in claim 3 which is a cDNA.

s. A polynucleotide encoding a polypeptide as claimed in claim 1, which

polynucleotide comprises:

(a)

®
©

@

the nucleic acid sequence of SEQ ID NO: 1 or SEQ ID NO. 3 or
the coding sequence thereof and/or a sequence complementary
thereto;

a sequence which hybridises to a sequence as defined in (a);

a sequence that is degenerate as a result of the genetic code to a
sequence as defined in (a) or (b); or

a sequence having at least 60% identity to a sequence as defined in

(@), (b) or (©)-

JP 2004-531238 A 2004.10.14
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11.

12.

15.
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An expression vector comprising a polynucleotide sequence as claimed in any
one of claims 3 to 5, which is capable of expressing a polypeptide according to

claim 1 or 2.

A host cell containing an expression vector according to claim 6.

An antibody specific for a polypeptide as claimed in claim 1 or claim 2.

An isolated polynucleotide which directs expression in vivo of a polypeptide as

claimed in claim 1.

A polypeptide as claimed in claim 1 or a polynucleotide as claimed in claim 9 for

use in therapeutic treatment of a human or non-human animal.

A pharmaceutical composition comprising a polypeptide as claimed in claim 1 or
a polynucleotide as claimed in claim 9 and a pharmaceutically acceptable carrier

or diluent.

Use of a polypeptide as claimed in claim 1 or a polynucleotide as claimed in
claim 9 in the preparation of medicament for use in therapy as an anti-viral, anti-

tumour or immmomodulatory agent.

A method of treating a patient having a Type 1 interferon treatable disease, which
comprises administering to said patient an effective amount of a polypeptide as

claimed in claim 1 or a polynucleotide as claimed in claim 9.

A method of producing a polypeptide according to claim 1 or 2, which method
comprises culturing host cells as claimed in claim 7 under conditions suitable for

obtaining expression of the polypeptide and isolating the said polypeptide.

A method of identifying a compound having immunomodulatory activity and/or

anti-viral activity and/or anti-tumour activity comprising providing a cell capable
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27
of expressing the polypeptide of SEQ. ID. No. 2 or SEQ. ID. No: 4 or a naturally-
occurring variant thereof, incubating said cell with a compound under test and

monitoring for upregulation of the gene encoding said polypeptide or variant.

A polynucleotide capable of expressing i vivo an antisense sequence to a coding
sequence for the amino acid sequence defined by SEQ. ID. No.2 or SEQ. ID. No.
4 or a naturally-oceurring variant of said coding sequence for use in therapeutic

treatment of a human or non-human animal.

An antibody as claimed in claim 8 for use in therapeutic treatment.

A set of primers for nucleic acid amplification which target sequences within a

¢DNA as claimed in claim 4.

A nucleic acid probe derived from a polynucleotide as claimed in any one of

claims 3 to 5.

A probe as claimed in claim 19 which is attached to a solid support.

A method of predicting responsiveness of a patient to treatment with a Type 1
interferon, which comprises determining the level of the protein defined by the
amino acid sequence set forth in SEQ. ID. No. 2 or SEQ. ID. No. 4 or a naturally-
occurring variant thereof, or the corresponding mRNA, in a cell sample from said
patient, wherein said sample is obtained from said patient following
administration of a Type 1 interferon or is treated prior to said determining with a

Type 1 interferon in vitro.

A method as claimed in claim 21 wherein the interferon administered prior to
obtaining said sample or used to treat said sample i vitro is the interferon

proposed for treatment of said patient.
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23. A method as claimed in claim 21 or claim 22 wherein a sample comprising
peripheral blood mononuclear cells isolated from a blood sample of the patient is

treated with a Type 1 interferon in vitro.

24. A method as claimed in any one of claims 21 to 23 wherein said determining
comprises determining the level of mRNA encoding the protein defined by the
sequence set forth in SEQ. ID. No. 2 or SEQ. ID. No. 4 or a naturally-occurring

variant of said protein.

25. A non-human transgenic animal capable of expressing a polypeptide that is

claimed in claim 1.

JP 2004-531238 A 2004.10.14
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SEQUENCE LISTING

<110> PHARMA PACIFIC PTY. LTD.
<120> INTERFERON-ALPHA INDUCED GENE
<130> N.81785B JCI

<160> 4

<170> PatentIn version 3.1
<210> 1

<211> 2175

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222> (42)..(1859)

<223>

<400> 1

tcaggtatgt gogcaaagac tattctgetg ctcaggaatt a atg gaa gat gag atg
Met Glu Asp Glu Met

aag gaa tat tac agt aag aat cct aag atc aca
Lys Glu Tyr Tyr Ser Lys Asn Pro Lys Tle Thr
10 15

aat gtt ggg cag ttg ctg geec gta aat gee gag
Asn Val Gly Gln Leu Leu Ala Val Asn Ala Glu
25 30

cgg gca cag gtc atc tca aca gaa gag aac aaa
Arg Ala Gln Val ITe Ser Thr Glu GTu Asn Lys
40 45

gtt gac tat ggt ttt agt gaa aat gtt gaa aaa
Val Asp Tyr Gly Phe Ser Glu Asn Val GTu Lys
55 60

tta aac ccg aag ttt tgt tea cte tca ttt caa
Leu Ash Pro Lys Phe Cys Ser Leu Ser Phe Gin
70 75 80

ctt gca ggc ttg gaa gtc cta age gat gac cct
Leu Ala Gly Leu Glu Val Leu Ser Asp Asp Pro
90 95

1 5

cca gte cag get gtg
Pro Val GIn Ala Val
20

gag gac gcc tgg tta
Glu Asp Ala Trp Leu
35

ata aag gta tgc tat
Ile Lys Val Cys Tyr
50

agc aaa gea tac aaa
Ser Lys Ala Tyr Lys
65

get aca aaa tgt aag
Ala Thr Lys Cys Lys
85

gat cta gtg aag gtg
Asp Leu Val Lys Val
100

(46)
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56

104

152

200

248

296

344
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gtt gaa tct tta act tgt gga
Val Glu Ser Leu Thr Cys Gly Lys Ile

aaa gct

gac

105

att

cca ctt gtt

Lys Ala Asp Ile Pro Leu Val

gat atc
Asp Ite
135

cta gag
Leu Glu
150

act aat
Thr Asn

ggt ctg
Gly Leu

cat tgc
His Cys

ggg aaa
Gly Lys
215

atc aca
Ile Thr
230

tct gge
Ser Gly

cct cgg
Pro Arg

tgc tot
Cys Cys

120

aat
Asn

gtt
Val

att
Ile

aac
Asn

aag
Lys
200

ate
Ile

aat
Asn

act
Thr

ttt
Phe

tta
Leu
280

ate
Ile

cac
His

tge
Cys

aag
Lys
185

cac
His

tge
Cys

gtt
val

atg
Val

cta
Leu
265

gca
Ala

aat gece ace
Asn Ala Thr
140

ctg cag gtt
Leu GIn Val
155

tct gat ggg
Ser Asp G1y
170

ctc agt gac
Leu Ser Asp

atg acc tct
Met Thr Ser

cte tte cat
Leu Phe His
220

cac agc agc
His Ser Ser
235

aca tct gta
Thr Ser Val
250

caa gaa atg

Gin Glu Met

gat ctt cca
Asp Leu Pro

aag ate
110

gtt ctg
Val Leu
125

tgc ttg
Cys Leu

gac gce
Asp Ala

aca ctc
Thr Leu

ctt cta
Leu Leu
190

gag tgc
Glu Cys
205

tgc aaa
Cys Lys

cgg get
Arg Ala

aaa gtg
Lys Val

att gea
Ile Ala
270

caa tct
GIn Ser
285

ttt gea gtg
Phe Ala Val

tac gat acc
Tyr Asp Thr

aag gct ata
Lys Ala Ile
145

atg tac aca
Met Tyr Thr
160

tac tgc cag
Tyr Cys GIn
175

cgt aag ata
Arg Lys Ile

ttt gtt teca
Phe Val Ser

gga aaa tgg
Gly Lys Trp
225

ctt gat gtt
Leu Asp Val
240

tea gag cte
Ser Glu Leu
255

ata cca cct

Ite Pro Pro

att ggc atg
Ile GTy Met

gaa
Glu

tea
Ser
130

tgt
Cys

aat
Asn

gtg
Val

gag
Glu

tta
Leu
210

tta

Leu

cag
@n

agg
Arg

cag
Gln

ata ctt gac
Tle Leu Asp

115

gga
Gly

gac
Asp

gtc
Val

cct
Pro

gac
Asp
195

cee
Pro

cga
Arg

ttc
Phe

gaa
Glu

gee
Ala
275

gaa
Glu

aag
Lys

aaa
Lys

tgt
Cys
180

tac
Tyr

tte
Phe

gta
Val

ctg
Leu

att
Ile
260

att
Ile

tgg aca cca
Trp Thr Pro Asp

290

gat
Asp

tca
Ser

gta
Val
165

aag

Lys

ttc
Phe

tgt
Cys

gag
Glu

gac
Asp
245

cca
Pro

aag
Lys

gat

(47)
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488

536

584

632

680

728

776

824

872

920
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gea gtg
Ala val
295

att aag
Tie Lys
310

tta ttt
Leu Phe

cag att
GIn ITe

agt gee
Ser Ala

atg ccc
Met Pro
375

gat gtc
Asp Yal
390

gag gaa
Glu Glu

gat gtg
Asp Val

cct tgg
Pra Trp

cta tat
Leu Tyr
455

caa gtg
GIn Val
470

ctg
Leu

gtt
Vai

ace
Thr

aca
Thr

ata
Ile
360

atg
Met

atc
Ile

ctg
Leu

tat
Tyr

cag
GIn
440

tac

Tyr

tat
Tyr

tag
Trp

aca
Thr

cct
Pro

aat
Asn
345

tee
Ser

teg
Ser

aaa
Lys

cca
Pro

gtg
Val
425

gag
Glu

age
Ser

gct
Ala

tta aga gat tct
Leu Arg Asp Ser
300

aaa gtg gat gaa
Lys Val Asp Glu
315

aag aac tic cct
Lys Asn Phe Pro
330

gca gac ttg tgg
Ala Asp Leu Trp

agt gga gct gac
Ser Gly Ala Asp
365

ggc aac act gga
Gly Asn Thr @ly
380

aag tecc atg gtg
Lys Ser Met Val
395

cct cct gtc cac
Pro Pro Val His
410

cct gtg gee tgt
Pro Val Ala Cys

ata cat aag ttg
ITe His Lys Leu
445

gtg tct gaa gag
Val Ser Glu Glu
460

gca aaa gtg gaa

gtt
Val

acc
Thr

gac
Asp

aag
Lys
350

tet

Ser

gag
Glu

gac
Asp

tta
Leu

cac
His
430

gaa
Glu

cgc
Arg

aat

3

ttg aat tgc tcg gac tgt age
Leu Asn Cys Ser Asp Cys Ser

305

aga ggg atc gca
Arg Gly ITe Ala
320

cct cat cge agt
Pro His Arg Ser
335

cat cag aag gat
His GTn Lys Asp

ccc aac age aaa
Pro Asn Ser Lys
370

aat ttc aga aag
Asn Phe Arg Lys
385

cat acg age get
His Thr Ser Ala
400

tca aag cca ggg
Ser Lys Pro Gly
415

cca ggc tac ttc
Pro Gly Tyr Phe

gtt ctg atg gaa
Val Leu Met Glu
450

cac ata gca gtg
His Ile Ala Val
465

aag tgg cac agg

cat
His

att
Ile

gty
Val
355

aat

Asn

aac
Asn

tte
Phe

gaa
Glu

gtc
Val
435

gag
Glu

gag
Glu

gtg

Ala Lys Val Glu Asn Lys Trp His Arg Val

475

480

gtt tat
Val Tyr
325

aat cgc
Asn Arg
340

ttt ttg
Phe Leu

ggc aac
Gly Asn

ctc aca
Leu Thr

tee aca
Ser Thr
405

cac atg
His Met
420

atc cag
Ile GIn

atg att
Met Ile

aaa gac
Lys Asp

ctt tta
Leu Leu
485

(48)
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968

1016

1064

1112

1160

1208

1256

1304

1352

1400

1448

1496
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aaa
Lys

ggc
Gly

atg
Het

gtg
Val

cat
His
550
aat
Asn

tcg
Ser

ctyg
Leu

acaactaatt cagatttttt agcaataaca aaatgtagta ggcttaaaaa aaatcttaac
tctgctacat ggctetgact getgtggggg attgaaaaga atatgcttat gtttgatgaa
agatatttaa caagttttgt tttaacagag ttgacttttc aaagaaaatt gtacttgaat

tattactata atattagaat aaamaatgttt atcaatataa aaasaaaaaa aaaaaaactc

gga ate
Gly Ile

aaa cac
Lys His

tte cga
Phe Arg
520

aag tgc
Lys Cys
535

gtg gag
Val Glu

gct aac
Ala Asn

ttg cca
Leu Pro

ata gag
Ile Glu
600

ctg acc aat gga ctg
Leu Thr Asn Gly Leu
490

gaa tta gtc aac ata
Glu Leu Val Asn Ile
505

aag ctg ccc ttc caa
Lys Leu Pro Phe GIn
525

aac cag tgg tct gag
Asn G1n Trp Ser Glu
540

aag aaa cct ctg gtg
Lys Lys Pro Leu Yal
555

cct tgg gac cgg aaa
Pro Trp Asp Arg Lys
570

gac acc gat acc tgg
Asp Thr Asp Thr Trp
585

ctt tca aaa gtt aat
Leu Ser Lys Val Asn
605

gta
Val

aga
Arg
510

gca
Ala

gag
Glu

gca
Ala

gta
Val

att
e
590

4

tet gty
Ser Val
495

aaa gta
Lys Val

gtc aca
Val Thr

gct tect
Ala Ser

ctg gtg
Leu Val
560

gtg gtc
Val Val
575

cat gat
His Asp

tat
Tyr

cag
Gln

get
Ala

atg
Met
545

cag
Gin

tac
Tyr

ttt
Phe

gag
Glu

cee
Pro

caa
Gln
530

gtg
Val

aca
Thr

tta
Leu

atg
Met

ctg gat tat
Leu Asp Tyr
500

cta gtg gac
Leu Val Asp
515

ctt gca gga
Leu Ala Gly

ttt cga aat
Phe Arg Asn

gtc att gaa
Val Ile Glu
565

gtg gac aca
Val Asp Thr
580

tca gag tat
Ser Glu Tyr
595

taa tgactgeete tgaaacctty

gaggggggge ccgggaccca attcgeccta tagggagteg ttttacaatt cactgg

<210> 2
<211> 605
<212> PRT
<213> Homo

<400> 2

sapiens

(49)
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1592
1640
1688
1736
1784
1832
1879
1939
1999
2059

2119

2175
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Met Glu
1

Asp Glu

5

5

10

Met Lys Glu Tyr Tyr Ser Lys Asn Pro Lys Ile Thr
15

Pro Val GIn Ala Val Asn Val Gly GIn Leu Leu Ala Val Asn Ala Glu
25

Glu Asp

Ile Lys
50

Ser Lys
65

Ala Thr

Asp Leu

Val Glu

Thr Ser
130

Ile Cys
145

Thr Asn

Gln Val

Ile Glu

Ser Leu

210

Trp Leu
225

val GIn

Leu Arg

30

Ala Trp Leu Arg Ala GIn Val Ile Ser Thr Glu Glu Asn Lys

35

40

Val Cys Tyr Val Asp Tyr Gly Phe Ser
55

Ala Tyr

Lys Cys

Val Lys

100

Ile Leu

Gly Glu

Asp Lys

Val Lys

Pro Cys

180

Asp Tyr

Pro Phe

Arg Val

Phe Leu

Glu Ile
260

Lys

Lys

85

Val

Asp

Asp

Ser

Val

165

Phe

P

Cy:
Glu
Asp

245

Pro

Leu Asn Pro Lys Phe Cys
70 75

Leu ATa Gly Leu Glu Val
90
Val Glu Ser Leu Thr Cys
105

Lys Ala Asp I7e Pro Leu
120

Asp Ile Asn ITe Asn Ala
135

Leu GTu Val His Leu GIn
150 155

Thr Asn Ile Cys Ser Asp
170

Gly Leu Asn Lys Leu Ser
185

His Cys Lys His Met Thr
200

Gly Lys Ile Cys Leu Phe
215

Ile Thr Ash Val His Ser

230 235

Ser Gly Thr Val Thr Ser
250

Pro Arg Phe Leu G1n Glu
265

Glu Asn Val Glu Lys
60

Ser Leu Ser Phe GIn
80

Leu Ser Asp Asp Pro
95

Gly Lys ITe Phe Ala
110

Val Val Leu Tyr Asp
25

Thr Cys Leu Lys Ala

140

Val Asp Ala Met Tyr
160

Gly Thr Leu Tyr Cys
175

Asp Leu Leu Arg Lys
190

Ser Glu Cys Phe val
205

His Cys Lys Gly Lys
220

Ser Arg Ala Leu Asp
240

val Lys Val Ser Glu
255

Met 11e Ala Ile Pro
270
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Pro GIn

Met Trp
290

Ala
275

Thr

Pro

Cys Ser Asp Cys

305

Ile Ala

Arg Ser

Lys Asp

Ser Lys

370

Arg Lys
385

Ser Ala
Pro Gly
Tyr Phe
Met Glu

450
Ala Val
465
His Arg

Tyr &lu

GIn Pro

His

Ite

Val

355

Asn

Phe

Glu

Val

435

Glu

Glu

Val

Val

Asn
340

Ser

His

420

Met

Lys

Leu

Lys Cys Cys Leu Ala Asp Leu Pro GIn Ser

280

285

Asp Ala Val Leu frp Leu Arg Asp Ser Val
295 3

Ser Ile Lys Val Thr Lys Val Asp

310

315

Tyr Leu Phe Thr Pro Lys Asn Phe

325

Arg GIn Ile Thr Asn
345

leu Ser Ala Ile Ser

330

Ala

Ser

Asp Leu

Gly Ala

Asn Met Pro Met Ser Gly Asn Thr

375
Thr Asp Val Ile Lys
Thr Glu Glu Leu Pro
405

Met Asp Val Tyr Val
425

GTn Pro Trp Gin Giu
440

Ile Leu Tyr Tyr Ser
455

Asp GIn Val Tyr Ala
470

485

Lys

Pro

410

Pro

Ile

Val

Ala

380

Ser Met
395

Pro Val

Val Ala

His Lys

Ser Glu

460

Lys val
475

Leu Lys Gly Ile Leu Thr Asn Gly
490

Leu Asp Tyr Gly Lys His @1u Leu Val Asn

500

505

Leu Val Asp Met Phe Arg Lys Leu Pro Phe

515

520

Glu Thr

Pro Asp

Trp Lys
350

Asp Ser
365

Gly Glu

Val Asp

His Leu

Cys His
430

Leu Glu
445

GTu Arg
Glu Asn
Leu Val
Ile Arg

510

Gn Ala
525

Ile Gly

Leu Asn

Arg Gly
320

Pro His
335

His GIn

Pro Asn

Asn Phe

His Thr

400

Ser Lys
415

Pro Gly

Val Leu

His Ile

Lys Trp

480

Ser Val
495

Lys Val

val Thr
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7

Ala GIn Leu Ala Gly Val Lys Cys Asn GIn Trp Ser Giu Glu Ala Ser
530 535 540

Met Val Phe Arg Asn His Val Glu Lys Lys Pro Leu Val Ala Leu Val
545 550 555 560

GIn Thr Val ITle Glu Asn Ala Asn Pro Trp Asp Arg Lys Val Val Val
565 570 575

Tyr Leu Val Asp Thr Ser Leu Pro Asp Thr Asp Thr Trp ITe His Asp

580 585 590
Phe Met Ser Glu Tyr Leu Ile Glu Leu Ser Lys Val Asn
60 605
<210> 3
<211> 3411
<212> DNA

<213> Homo Sapiens

<220>
<221> (DS
<222> (95)..(3391)

<223>

<400> 3
ccggeggeag gagetgggee cctggeggag acggeggeag gagetgggee cagagacgeg

gggacgggee gtgggeccee ggaacgagge aaag atg ctg gaa gga gat ctg gtt
Met Leu Glu Gly Asp Leu Val
1 5

ica aag atyg cta cga get gt ctg cag tct cat aag aat gga gta gea
Ser Lys Met Leu Arg Ala Val Leu GIn Ser His Lys Asn Gly Val Ala
10 15 20

tta ccc cgg ctc caa gga gag tac aga tec ttg act gga gac tgg atc
Leu Pro Arg Leu GIn Gly Glu Tyr Arg Ser Leu Thr Gly Asp Trp Ile
25 30 35

(52)
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cce tte
Pro Phe
40

gtg cca
Val Pro

tgc tat
Cys Tyr

get cgt
Ala Arg

cag atg
Gn Met
105

aaa gca
Lys Ala
120

aaa aaa
Lys Lys

gtt aag
Val Lys

gga aat
Gly Asn

tee ace
Ser Thr
185

aaa
Lys

gca
Ala

gcc
Ala

caa
Gln
90

aga
Arg

acc
Thr

cct
Pro

cct
Pro

gaa
Glu
170

aac
Asn

cag atg cat

GIn Met
200

His

aat cag act
Asn GIn Thr

cag
Gln

gtg
Val

atg
Met
75

agy
Arg

gtg
Val

cte
Leu

aat
Asn

gat
Asp
155

gea
Ala

aac
Asn

cte
Leu

gtt
val

cta ggt ttc
Leu Gly Phe

gtc
Val
60

gce
Ala

agt
Ser

aag
Lys

aga
Arg

cca
Pro
140

gct
Ala

ttc
Phe

aqg
Arg

teca
Ser

gaa
Glu
220

45

agg
Arg

tge
Cys

tet
Ser

aaa
Lys

caa
Gin
125

gca

Ala

gaa
Glu

aaa
Lys

ttt
Phe

aga
Arg
205

aaa

ata
ile

aca
Thr

aaa

acce
Thr
110

cca

Pro

ccg
Pro

atg
Met

gac
Asp

age
Ser
190

acce
Thr

cce

cct
Pro

gag
Glu

gaa
Glu

agg
Arg
95

atg
Met

gga
Gly

tta
Leu

tct
Ser

att
Ite
175

cca
Pro

tet
Ser

aat

Lys Pro Asn

aca cta
Thr Leu

act rgt
Thr Xaa
65

act gea
Thr Ala
80

aaa acc
Lys Thr

cca ttt
Pro Phe

ttt get
Phe Ala

aga gac
Arg Asp
145

cct tat
Pro Tyr
160

cca gtg
Pro Val

aag geg
Lys Ala

act aag
Thr Lys

gtc aag
Val Lys
225

8

gaa gcc tat
Glu Ala Tyr
50

aga tct gga
Arg Ser Gly

aga att gct
Arg Ile Ala

ggg cgt caa
Gly Arg GIn
100

ttt cta gaa
Phe Leu Glu
115

tca aat ttt
Ser Asn Phe
130

aaa gga aac
Lys Gly Asn

atg cta cac
Met Leu His

caa agg cat
GIn Arg His
180

tee ctt caa
Ser Leu Gln
195

gaa atg agt
Glu Met Ser
210

cct cct gee
Pro Pro Ala

ctg aga
Leu Arg

gag att
GTu Ile
70

cag ctt
GIn Leu
85

gtt aat
Val Asn

gga aaa
Gly Lys

tct git
Ser Val

tet gtt
Ser Val
150

aca act
Thr Thr
165

gtg acc
val Thr

cca cct
Pro Pro

gat aat
Asp Asn

tet tac
Ser Tyr
230

agt
Ser
55

acc
Thr

gtg
Val

tgt
Cys

cca
Pro

ggc
Gly
135

gga
Gly

ctt
Leu

atg
Met

ttg
Leu

tta
Leu
215

act
Thr

(53)

PCT/GB02/00830

259

307

355

403

451

499

547

595

643

691

739

787

JP 2004-531238 A 2004.10.14



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

WO 02/068470

tat aaa atg
Tyr Lys Met

cat aac aat
His Asn Asn
250

tta tat aaa
Leu Tyr Lys
265

tgg cct cat
Trp Pro His
280

tta ctt ctt
Leu Leu Leu

gat act gag
Asp Thr Glu

cca ccg ttg
Pro Pro Leu
330

aaa gtg gca
Lys Val Ala
345

gca ctt ccg
Ala Leu Pro
360

gat gce tta
Asp Ala Leu

tac att tct
Tyr Ile Ser

ttg ccc act
Leu Pro Thr
410

gat
Asp
235

gge
Gly

gaa
Glu

att
Ile

tat
Tyr

aaa
Lys
315

aaa
Lys

gac
Asp

aaa
Lys

aaa
Lys

gga
Gly
395

gac
Asp

gag
Glu

att
Ile

gac
Asp

tgc
Cys

cca
Pro
300

gta
Val

999
Gly

ctg
Leu

gca
Ala

aat
Asn
380

aat
Asn

aaa
Lys

gtt
Val

tgg
Trp

ctt
Leu

acg
Thr
285

gct
Ala

cct
Pro

tgt
Cys

ctg
Leu

ttt
Phe
365

Leu

cce
Pro

atc
ITe

caa aat
GIn Asn

ata tet
Tle Ser
255

aat caa
Asn @ln
270

gtg gag
Val Glu

aag aga
Lys Arg

cta tec
Leu Ser

cca aca
Pro Thr
335

gty aaa
Val Lys
350

gag gaa
Glu GTu

gcc tea
Ala Ser

cag aag
GlIn Lys

caa aag
Gln Lys
415

cge ata aag
Arg Ile Lys
240

aag ctt cca
Lys Leu Pro

gga att tta
Gly Ile Leu

aaa cct tge
Lys Pro Cys
290

aag cag ctt
Lys GIn Leu
305

cca cta cct
Pro Leu Pro
320

gtt atg gca
Val Met Ala

tac aca agt
Tyr Thr Ser

atg tac aaa
Met Tyr Lys
370

ctt tct gat
Leu Ser Asp
385

gce att cte
Ala Tle Leu
400

gat gca ggg

gaa
Glu

cat
His

caa
GIn
275

agt

Ser

ttg
Leu

ggt
Gly

9g9a
Gly

gge
Gly
355

gtg
Val

gta
Val

tat
Tyr

Caa

Asp Ala Gly GIn

ata
Ie

ttt
Phe
260

cag
Gn

ggt
Gly

aga
Arg

cce
Pro

gac
Asp
340

ctt
Leu

aaa
Lys

tge
Cys

gct
Ala

gca
Ala
420

cta
Leu
245

tac

aac
Asn

aaa

aag
Lys

gagd

Tyr Lys Glu

ttt
Phe

ggc

gaa
Glu

caa

cac
His

gat

Gly Gin Asp

agt
Ser

aaa
Lys
325

ttt
Phe

tgg
Trp

tte
Phe

agc
Ser

aaa
Lys
405

cat
His

gaa
Glu
310

caa

GIn

aaa
Lys

gce
Ala

cct
Pro

ata
Ile
390

ctt
Leu

ggt

295
ctg
Leu

aca
Thr

gaa
Glu

agt
Ser

gag
Glu
375

gac
Asp

cca
Pro

gat

Gly Asp

(54)
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aat gat
Asn Asp
425

agc att
Ser Ile
440

cct tta
Pro Leu

ctg age
Leu Ser

tet get
Ser Ala

aag aat
Lys Asn
505

ctg gcc
Leu Ala
520

tca aca
Ser Thr

agt gaa
Ser Glu

tgt tca
Cys Ser

gtc cta
Val Leu
585

tgt gga
Cys Gly
600

atc aag
Ile Lys

gct gaa
Ala Glu

atg att
Met Tle

aac aca
Asn Thr
475

gct cag
Ala Gln
490

cct aag
Pro Lys

gta aat
Val Asn

gaa gag
Glu Glu

aat gtt
Asn Val
555

cte teca
Leu Ser
570

agc gat

gct atg gtt
Ala Met Val

agt
Ser

cca
Pro
460

aat

Asn

gaa
Glu

atc
Ile

gce
Ala

aac
Asn
540

gaa
Glu

ttt
Phe

gac

gct
Ala
445

act

Thr

gaa
Glu

tta
Leu

aca
Thr

gag
Glu
525

aaa
Lys

aaa
Lys

caa
Gln

cct

Ser Asp Asp Pro

aag atc ttt gca
Lys ITe Phe Ala

605

430

aat
Asn

gaa
GTu

gtg
Val

atg
Met

cca
Pro
510

gag
Glu

ata
Ile

agc
Ser

get
Ala

gat
Asp
590

gtg
Val

10

gaa caa gag tat ttg cag gta

Glu GIn Glu Tyr

acc ttt atg gag
Thr Phe Met Glu
450

gca tca cca tet
Ala Ser Pro Ser
465

gtt atc agg tat
Val Ile Arg Tyr
480

gaa gat gag atg
Glu Asp Glu Met
495

gtc cag get gtg
Val G1n Ala Val

gac gcc tgg tta
Asp Ala Trp Leu
530

aag gta tgc tat
Lys Val Cys Tyr
545

aaa gca tac aaa
Lys Ala Tyr Lys
560

aca aaa tgt aag
Thr Lys Cys Lys
575

cta gty aag gty
Leu Val Lys Val

gaa ata ctt gac
Glu ITe Leu Asp
610

Leu GIn
435

gac ata
Asp Ile

gta ttg
Val Leu

gtg ggc
val Gly

aag gaa
Lys Glu
500

aat gtt
Asn Val
515

cgg gca
Arg Ala

gtt gac
Val Asp

tta aac
Leu Asn

ctt gca
Leu Ala
580

gtt gaa
Val Glu
595

aaa gct

Val

aca
Thr

gtg
Val
aaa
Lys
485
tat

Tyr

999
Gly

cag
Gin

tat
Tyr

ccg
Pro
565

gg¢
Gly

tct
Ser

gac

gaa
Glu

gtt
Val

gtt
Val
470

gac

Asp

tac
Tyr

cag
GIn

gte
Val

ggt
Gly
550

aag
Lys

ttg
Leu

tta
Leu

att

Lys Ala Asp Ile

gaa
Glu

cct
Pro
455

gaa
Glu

tat
Tyr

agt
Ser

ttg
Leu

ate
Ile
535

ttt
Phe

ttt
Phe

gaa
Glu

act
Thr

cca
Pro
615

(55)

PCT/GB02/00830

1411

1459

1507

1555

1603

1651

1699

1747

1795

1843

1891

1939

JP 2004-531238 A 2004.10.14



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

WO 02/068470

ctt gtt gtt ctg
Leu Val Val Leu

gce acc tge ttg
Ala Thr Cys Leu
635

cag gtt gac gecc
GIn Val Asp Ala
650

gat ggg aca cte
Asp Gly Thr Leu
665

agt gac ctt cta
Ser Asp Leu Leu
680

acc tct gag tge
Thr Ser Glu Cys

ttc cat tgc aaa
Phe His Cys Lys
715

agc agc cgg get
Ser Ser Arg Ala
730

tet gta aaa gtg
Ser Val Lys Val
745

gaa atg att gca
Glu Met Tle Ala
760

ctt cca caa tct
Leu Pro GIn Ser

aga gat tct gtt
Arg Asp Ser Val
795

tac
Tyr
620

aag
Lys

atg
Met

tac
Tyr

cgt
Arg

ttt
Phe
700

gga
Gly

ctt
Leu

tea
Ser

ata
Tle

att
Ile
780

ttg
Leu

gat
Asp

gct
Ala

tac
Tyr

tgc
Cys

aag
Lys
685

gtt
Val

aaa
Lys

gat
Asp

9ag
Glu

cca
Pro
765

ggc
Gly

aat
Asn

acc
Thr

ata
Iie

aca
Thr

cag
GIn
670

ata
Ile

tca
Ser

tgg
Trp

gtt
Val

cte
Leu
750

cct

Pro

atg
Met

tgc
Cys

11

ter gga gea gat gat atc
Xaa Gly Glu Asp Asp Ile
625

tat gac aag tca cta gag
Cys Asp Lys Ser Leu Glu
640

aat gtc aaa gta act aat
Asn Val Lys Val Thr Asn
655 660

gtg cct tgt aag ggt ctg
Val Pro Cys Lys Gly Leu
675

gag gac tac ttc cat tgc
Glu Asp Tyr Phe His Cys
690

tta ccc tte tgt ggg aaa
Leu Pro Phe Cys Gly Lys
705

tta cga gta gag atc aca
Leu Arg Val Glu Ile Thr
720

cag tte ctg gac tet gge
G1n Phe Leu Asp Ser Gly
735 740

agg gaa att cca cct cgg
Arg Glu Ile Pro Pro Arg
755

cag gee att aag tgc tgt
Gln Ala Ile Lys Cys Cys
770

tgg aca cca gat gca gtg
Trp Thr Pro Asp Ala Val
785

tcg gac tgt age att aag
Ser Asp Cys Ser Ile Lys
800

aat
Asn

gtt
Val
645

att
ITe

aac
Asn

aag
Lys

ate
Ie

aat
Asn
725

act
Thr

ttt
Phe

tta
Leu

ctg
Leu

gtt

atc
Ile
630

cac
His

tgc
Cys

aag
Lys

cac
His

tge
Cys
710

gtt
Val

gtg
val

cta
Leu

gca
Ala

tgg
Trp
790

aca

aat
Ash

ctg
Leu

tet
Ser

cte
Leu

atg
Met
695

cte

Leu

cac
His

aca
Thr

caa
Gln

gat
Asp
775

tta
Leu

aaa

val Thr Lys

805
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gtg
Val

aac
Ash

gac
Asp
840

99a
Gly

aac
Asn

tee
Ser

cct
Pro

gtg
Val
920

cat

His

tet
Ser

aaa
Lys

aat
Asn

gat gaa acc
Asp Glu Thr
810

ttc cet gac
Phe Pro Asp
825

ttg tgg aag
Leu Trp Lys

gct gac tct
Ala Asp Ser

act gga gag
Thr Gly Glu
875

atg gtg gac
Met Val Asp
890

gtc cac tta
Val His Leu
905

gce tgt cac
Ala Cys His

aag ttg gaa
Lys Leu Glu

gaa gag cgc
Glu Glu Arg
955

gtg gaa aat
Val Glu Asn
970

gga ctg gta
Gly Leu Yal
985

aga ggg atc gca
Arg Gly ITe Ala

cct
Pro

cat
His

cce
Pro
860

aat
Asn

cat
His

tca
Ser

cca
Pro

gtt
Val
940

cac

His

aag
Lys

tet
Ser

cat
His

cag
Gln
845

aac
Asn

tte
Phe

acg
Thr

aag
Lys

ggc
Gly
925

ctg

Leu

ata
Ile

tgg
Trp

gtg
Val

cge
Arg
830

aag
Lys

age
Ser

aga
Arg

age
Ser

cca
Pro
910

tac
Tyr

atg
Met

gca
Ala

cac
His

tat
Tyr
990

815

agt
Ser

gat
Asp

aaa
Lys

aag
Lys

gct
Ala
895

999
Gly

tte
Phe

gaa
Glu

gtg
Val

agg
Arg
975

gag
Glu

cat
His

att
Ile

gtg
Val

aat
Asn

aac
Asn
880

tte
Phe

gaa
Glu

gtc
Val

gag
Glu

gag
Glu
960

gtg
Val

gtt
Val

aat
Asn

ttt
Phe

gg¢
Gly
865

cte
Leu

tee
Ser

cac
His

atc
Ile

atg
Met
945

aaa

Lys

ctt
Leu

12

tat tta ttt acc
Tyr Leu Phe Thr
820

cge cag att aca
Arg GIn Ile Thr
835

tty agt gcc ata
Leu Ser Ala Ile
850

aac atg ccc atg
Asn Met Pro Met

aca gat gtc atc
Thr Asp Val Ile
885

aca gag gaa ctg
Thr Glu Glu Leu
900

atg gat gtg tat
Met Asp Val Tyr
915

cag cct tgg cag
Gln Pro Trp GIn
930

att cta tat tac
Ite Leu Tyr Tyr

gac caa gtg tat

cct
Pro

aat
Asn

tee
Ser

teg
Ser
870

aaa
Lys

cca
Pro

gtg
Val

gag
Glu

agc
Ser
950

gct

Asp GIn Val Tyr Ala

965

tta aaa gga atc
Leu Lys Gly Ile
980

ctg gat tat ggc aaa cac
Leu Asp Tyr Gly Lys His

995

ctg
Leu

gaa
Glu

aag
Lys

gca
Ala

agt
Ser
855

ggc
Gly

aag
Lys

cct
Pro

cct
Pro

ata
Ile
935

gtg
Val

gca
Ala

acc
Thr

tta
Leu
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gtc aac
Val Asn
1600

ctg cce
Leu Pro
1015

aac cag
Asn  GIn
1030

gag aag
Glu Lys
1045

gct  aac
Ala Asn
1060

tcg ttg
Ser Leu
1075

tat ctg

Tyr Leu
1090

<210>

ata aga
Ile Arg

ttc caa
Phe GIn

tgg tct
Trp Ser

aaa cct
Lys Pro

cct tgg
Pro Trp

cca gac
Pro Asp

ata gag
1le Glu

4
<211> 1098
<212> PRT
<213> Homo sapiens

<220>

aaa gta
Lys Val
1005

gca gtc
Ala Val
1020

gag gag
Glu Glu
1035

ctg gty
Leu Val
1050

gac cgg
Asp Arg
1065

acc gat
Thr Asp
1080

ctt tea
Leu Ser
1095

<221> wmisc_feature

<222> (65)..(65)
'<223> The 'Xaa' at location 65 stands for Gly, or Ser.

<220>

<221> misc_feature
<222> (623)..(623)
<223> The 'Xaa' at location 623 stands for Ser.

<400> 4

1

cag ccc
GIn Pro

aca gct
Thr Ala

gct tet
Ala Ser

gca ctg
Ala Leu

aaa gta
Lys Val

acc tgg
Thr Trp

aaa gtt
Lys Val

cta
Leu

caa
GTn

atg
Met

gtg
Val

gtg
Val

att
Ile

aat
Asn

13

gtg gac atg ttc cga aag
Val Asp Met Phe Arg Lys
1010

ctt gca gga gtg aag tgc
Leu Ala Gly Val Lys Cys
1025

gtg ttt cga aat cat gtg
Val Phe Arg Asn His Val
1040

cag aca gtc att gaa aat
GIn Thr Val Ile Glu Asn
1055

gtc tac tta gtg gac aca
Val Tyr Leu Val Asp Thr
1070

cat gat ttt atg tca gag
His Asp Phe Met Ser Glu
1085

taa tgactgecte tgaaaccttg

Met Leu Glu Gly Asp Leu Val Ser Lys Met Leu Arg Ala Val Leu GIn
5 15

10
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Ser His Lys Asn
20

Ser Leu Thr Gly
35

Leu Glu Ala Tyr
50
Xaa Arg Ser Gly
65
Ala Arg Ile Ala
Thr Gly Arg GlIn
100

Phe Phe Leu Glu
115

Ala Ser Asn Phe
Asp Lys Gly Asn
145

Tyr Met Leu His
Val GIn Arg His

Ala Ser Leu Gln
195

Lys Glu Met Ser

Lys Pro Pro Ala

225

ITe Lys Glu Ile

Leu Pro His Phe
260

Ile Leu G1n GIn
275

Gly val

Asp Trp

Leu Arg

Glu ITe
70

Gin Leu
85

Val Asn

Gly Lys

Ser Val

Ser Val
150

Thr Thr
165

Val Thr
Pro Pro
Asp Asn
Ser Tyr

230

Leu Asn
245

Tyr Lys

Phe Glu

Ser
55
Thr

Val

Leu

Leu

215

Thr

Lys

Glu

His

Leu

Pro
40

=

Va

Cys

Ala

Gl

=

Lys
120

Ser

Gln

200

Asn

Tyr

His

Leu

14

25

Pro Arg Leu Gln Gly Glu Tyr Arg
30

Phe Lys G1n Leu Gly Phe Pro Thr

45

Pro Ala Val Val Arg Ile Glu Thr
0

Tyr Ala Met Ala Cys Thr
75

Arg Gln Arg Ser Ser Lys
90

Met Arg Val Lys Lys Thr
105 110

Ala Thr Leu Arg G1n Pro
125

Lys Pro Asn Pro Ala Pro
140

Lys Pro Asp Ala Glu Met
155

Asn Glu Ala Phe Lys Asp
170

Thr Asn Asn Arg Phe Ser
185 190

Met His Leu Ser Arg Thr
205

QlIn Thr Val Glu Lys Pro
220

Lys Met Asp Glu Val GIn
235

Asn Asn Gly ITe Trp Ile
250

Tyr Lys Glu Asp Leu Asn
265 270

Glu Thr
80

Arg Lys
95

Met Pro

Gly Phe

Leu Arg

Ser Pro
160

Ile Pro
175

Pro Lys

Ser Thr

Asn Val

Asn Arg
240

Ser Lys
255

Gln Gly

Trp Pro His Ile Cys Thr Val Glu Lys

285
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Pro Cys Ser Gly Gly GIn
290

GIn Leu Leu Arg Ser Glu
305 310

Leu Pro Gly Pro Lys Gln
325

Met Ala Gly Asp Phe Ly:
340

@

Thr Ser Gly Leu Trp Ala
355

Tyr Lys Val Lys Phe Pro
370

Ser Asp Val Cys Ser Ile
385 390

Ile Leu Tyr Ala Lys
405

—

eu
Ala Gly GIn Ala His Gly
420

Glu Tyr Leu GIn Val Glu
435

Met Giu Asp Ile Thr Val
450

Pro Ser Val Leu Val Val
465 470

Arg Tyr Val Gly Lys Asp
485

Glu Met Lys Glu Tyr Tyr
500
Ala Val Asn Val Gly GIn
515

Trp Leu Arg Ala Gin Val
530

15

Asp Leu Leu Leu Tyr Pro Ala Lys
295 300

Leu Asp Thr Glu Lys Val Pro Leu
Thr Pro Pro Leu Lys Gly Cys Pro
330

Glu Lys Val Ala Asp Leu Leu Val
345 350

Ser Ala Leu Pro Lys Ala Phe Glu
360 365

Glu Asp Ala Leu Lys Asn Leu Ala
375 380

Asp Tyr Ile Ser Gly Ash Pro Gln
395

Pro Leu Pro Thr Asp Lys Ile GIn
410

Asp Asn Asp ITe Lys Ala Met Val
425 430

Glu Ser ITe Ala Glu Ser Ala Asn
440 445

Pro Pro Leu Met ITe Pro Thr Glu
455 460

Glu Leu Ser Ash Thr Asn Glu Val
Tyr Ser Ala Ala GIn Glu Leu Met
490

Ser Lys Asn Pro Lys Ile Thr Pro
505 510

Leu Leu Ala Val Asn Ala Glu Glu
520 525

Ile Ser Thr Glu Glu Asn Lys Ite
535 540

Arg

Ser

Thr
335

Lys
Pro
320
Val
Tyr
Met
Leu
Ala

400

Asp

Ile
480

Asp
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Cys
545

Tyr

Cys

@

Ly;

Leu

Tyr Val Asp Tyr Gly Phe
550

Lys Leu Asn Pro Lys Phe
56!
Lys Leu Ala Gly Leu Glu
580

Val Val Glu Ser Leu Thr
595

Asp Lys Ala Asp Ile Pro
610 615

Cys
600

Leu

Glu Asp Asp ITe Asn Ile Asn Ala

625

Lys

Lys

Cys

Tyr

Phe

705

Val

Leu

Ile

Ile

Pro

785

Cys

630

Ser Leu Glu Val His Leu
645

Val Thr Asn Ile Cys Ser
660

Lys Gly Leu Asn Lys Leu
675

Phe His Cys Lys His Met
690 695

Cys Gly Lys Ile Cys Leu
710
Glu Ile Thr Asn Val His
Asp Ser Gly Thr Val Thr
740

Pro Pro Arg Phe Leu Gln

Lys Cys Cys Leu Ala Asp
770 775

Asp Ala Val Leu Trp Leu Arg Asp Ser Val
0

791

Gn

Asp

Ser

680

Thr

Phe

Glu
760

Leu

16

Glu Asn Val
555

Ser leu Ser
570

Leu Ser Asp
585

Gly Lys Ile
Val Val Leu
Thr Cys Leu

635

Val Asp Ala
650

Gly Thr Leu
665

Asp Leu Leu
Ser Glu Cys
His Cys Lys

715

Ser Arg Ala
730

Val Lys Val
745
Met Ile Ala

Pro GIn Ser

795

Glu Lys Ser
Phe GTn Ala
Asp Pro Asp

590

Phe Ala Val
605

Tyr Asp Thr
620

Lys Ala ITe
Met Tyr Thr
Tyr Cys GIn

670

Arg Lys Ile
685

Phe Val Ser
700

Gly Lys Trp
Leu Asp Val
Ser Glu Leu

750

Ile Pro Pro
765

Ile Gly Met
780

Leu Asn Cys

Lys Ala
560

Thr Lys
575

Leu Val

Glu ITe

Xaa @ly

Cys Asp

640

Asn Val
655

Val Pro
Glu Asp
Leu Pro
Leu Arg

720

Gln Phe
735

Arg Glu
GIn Ala

Trp Thr

Ser Asp
800

Ser Ile Lys Val Thr Lys Val Asp Glu Thr Arg Gly Ile Ala His

815
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17
Val Tyr Leu Phe Thr Pro Lys Asn Phe Pro Asp Pro His Arg Ser Ile
0 825 830

Asn Arg GIn Ile Thr Asn Ala Asp Leu Trp Lys His GIn Lys Asp Val
835 840 845

Phe Leu Ser Ala ITe Ser Ser Gly Ala Asp Ser Pro Asn Ser Lys Asn
850 855 860

Gly Asn Met Pro Met Ser Gly Asn Thr Gly Glu Asn Phe Arg Lys Asn
865 870 875 880

Leu Thr Asp Val ITe Lys Lys Ser Met Val Asp His Thr Ser Ala Phe
885 8!

Ser Thr Glu Glu Leu Pra Pro Pre Val His Leu Ser Lys Pre Gly Glu
900 905 910

His Met Asp Val Tyr Val Pro Val Ala Cys His Pro Gly Tyr Phe Val
915 920 925

Ile @In Pro Trp GIn Glu Tle His Lys Leu Glu Val Leu Met Glu Glu
930 935

Met ITe Leu Tyr Tyr Ser Val Ser Glu Glu Arg His Ile Ala Val Glu
945 950 955 960

Lys A

7Y

p GIn Val Tyr Ala Ala Lys Val Glu Asn Lys Trp His Arg Val
965 970 975

Leu Leu Lys Gly Ile Leu Thr Asn Gly Leu Val Ser Val Tyr Glu Leu
980 985 990

Asp Tyr Gly Lys His Glu Leu Val Asn ITe Arg Lys Val GIn Pro Leu
1005

995 1000

Val Asp Met Phe Arg Lys Leu Pro Phe GIn Ala Val Thr Ala Gin
1010 1015 1020

Leu Ala Gly Val Lys Cys Asn GIn Trp Ser Glu Glu Ala Ser Met
1025 1030 1035

val Phe Arg Asn His Val Glu Lys Lys Pro Leu Val Ala Leu Val
1040 1045 1050

GIn Thr Val ITe Glu Asn Ala Asn Pro Trp Asp Arg Lys Val Val
1055 1065
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Val Tyr Leu Yal Asp Thr Ser Leu Pro Asp Thr Asp Thr Trp Ile
1070 1075 1080

His Asp Phe Met Ser Glu Tyr Leu ITe Glu Leu Ser Lys Val Asn
1085 1090 1095
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0000 OO 4B064 AGOL CAL9 CC24 DAOL DAIL3

0000 OO 4B065 AAO3Y ABOL AC14 BAO2 CA24 CA44 CA46

0000 OO 4C084 AM02 AAL3 BAOL BAOS BA22 BA23 CAS3 ZAOL ZASO ZA96

0oooo OO0 ZBO7 Z7B11 ZB26 ZB33 ZB35 ZB37 ZB38 ZC35

0000 OO 4C085 AAL3 AAl4 BB31 CC21 DD88 EEO1

0000 OO 4H045 AALO AALL BALO CA40 DA76 EA20 EASO FA74
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JP2004531238A RF(REH) A 2004-10-14
JP2002567980 FER 2002-02-26
REFHARRLAER

XVFDY>2T77297
rRO>E> I
RITARATILZIS—R

XDF, D% -T7Z29D
RO, 22T
RJITA, 4TI, 2T5—R

A01K67/027 A61K38/00 A61K39/395 A61K48/00 A61P3/10 A61P11/00 A61P19/02 A61P25/00 A61P31
/04 A61P31/12 A61P31/18 A61P31/20 A61P31/22 A61P33/00 A61P35/00 A61P35/02 A61P37/02
CO07K14/47 CO7K16/18 C12N1/15 C12N1/19 C12N1/21 C12N5/10 C12N15/09 C12N15/12 C12P21/02
C12Q1/02 C12Q1/68 GO1N33/53 GO1N33/566

A01K2217/05 A61K38/00 A61P3/10 A61P11/00 A61P19/02 A61P25/00 A61P31/04 A61P31/12 A61P31
/18 A61P31/20 A61P31/22 A61P33/00 A61P35/00 A61P35/02 A61P37/02 CO07K14/4718

C12N15/00.A A01K67/027 A61K39/395.D A61K39/395.N A61K48/00 A61P3/10 A61P11/00 A61P19/02
AB61P25/00 A61P31/04 A61P31/12 A61P31/18 A61P31/20 A61P31/22 A61P33/00 A61P35/00 A61P35
/02 A61P37/02 CO7K14/47.ZNA C07K16/18 C12N1/15 C12N1/19 C12N1/21 C12P21/02.C C12Q1/02
C12Q1/68.A GO1N33/53.M GO1N33/566 C12N5/00.A A61K37/02

4B024/AA01 4B024/AA11 4B024/BA80 4B024/CA01 4B024/GA11 4B024/HA12 4B063/QA01 4B063
/QA18 4B063/QQ08 4B063/QQ53 4B063/QQ91 4B063/QR08 4B063/QR32 4B063/QR42 4B063/QR55
4B063/QR62 4B063/QR77 4B063/QS24 4B063/QS25 4B063/QS34 4B063/QS36 4B063/QX02 4B064
/AGO01 4B064/CA19 4B064/CC24 4B064/DA01 4B064/DA13 4B065/AA93Y 4B065/AB01 4B065/AC14
4B065/BA02 4B065/CA24 4B065/CA44 4B065/CA46 4C084/AA02 4C084/AA13 4C084/BA01 4C084
/BAO8 4C084/BA22 4C084/BA23 4C084/CAS53 4C084/ZA01 4C084/ZA59 4C084/ZA96 4C084/ZB07
4C084/Z2B11 4C084/2B26 4C084/ZB33 4C084/ZB35 4C084/ZB37 4C084/ZB38 4C084/2C35 4C085
/AA13 4C085/AA14 4C085/BB31 4C085/CC21 4C085/DD88 4CO85/EE01 4H045/AA10 4HO45/AA11
4H045/BA10 4H045/CA40 4H045/DA76 4H045/EA20 4HO45/EAS0 4HO45/FAT4

St =

2001004706 2001-02-26 GB
2002000619 2002-01-11 GB

Espacenet

REBEFRSSEQID NO : 1FTREIcDNARFIMEFT REBE FitR-ae Am E AN ERNEE. ID. 15HMSEQ., ID. No.3, 2
HTHREZERREIFYNSGE , TATRNNERF 12 TRESANTRENEMTHRENEAT RN, B8 THERERE

BHEBRET FR.


https://share-analytics.zhihuiya.com/view/371ae6fe-3935-4ce9-8023-970a45fda373
https://worldwide.espacenet.com/patent/search/family/026245764/publication/JP2004531238A?q=JP2004531238A
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