JP 2005-502368 A 2005.1.27

(19) BFEHFEF(P) WARRBITFLEAN (1) S HBARES
$5R2005-502368
(P2005-502368A)
43 &xEB FERITEIRA278 (2005.1.27)
(51) Int.CL." Fl F—va—F (3%
c12Q 1/68 C12Q 1/88 ZNAA 2G045
AO1K 67/027 AO1K 67/027 4B024
A61K 45/00 AB61K 45/00 4B0O63
CO7K 14/47 CO7K 14/47 4B0O64
CO7K 16/18 CO7K 16/18 4C084
EERER KR THEZHER B (£81H BREEICHES
@) HEES 5 ER2003-527425 (P2003-527425) | (71) EEA 504087411
(86) (22) HEEE SERL14E9A 7H (2002.9.7) I 4Fvs Za—mHALLIVA HF
85) BIFRTIZEE  FER16%E3IAS5H (2004.3.5) ELT+T7h Iwh Ria2lLyFFL
86) HRELESS  PCT/EP2002/010057 NI
87 ERLMES  W02003/023405 FAVEREME 22525 Ny Fu
87 BREAMBE SRR I5E3A 208 (2003. 3. 20) s vatwbyIANY— 114
31) BEBIBES 01121442.6 (74) fLEE A 110000109
(32) ®5%H SER134E98 7H (2001.9.7) IS RTEE NSHBBAY A 2 2
33) BEREEEREE  BWHSHT EP) TOREAE 74> TN AHrv— NPV

FAVvEBHEME 22607 7T

F UIANEIEwLFAYa bT—E

67—

RB—=F— FN—FA

FAWVEREME 22175

2 2O ATFv—2 11
BEEIIMK S

(72) 3EH&
NT I

(54) [READER] TAYNnAT—RELTHET 2 HEEEEEDLHOF —Ry 7 AEEOBHIE L TER

mIfEA

GnHOoooo
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00oooooo

Verification of Differentlal Expression
of FBL2 by Quantitative RT-PCR

Fluorescence

Fluorescence

Cycles !



I e e e e A R [ |

(2) JP 2005-502368 A 2005.1.27

oooooooao

ogoogano
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboobobooboboobogoboobobooobooboooboogobon
i0do0bogooooooooooooooooooooogoooobDpoooooooooao
ooooao
iigdo0ooo0oo0oo0og0ogoooooobooooo0ooooooboooboooOooooobDoDOoOon
goodgano
iijoooo0o0ooooooooobOooooboooooboooooboDooooboao

1
oooobooobooboobooobobooboobooobooobooboobooobobooboodnb
ooooooooooooooooooobooooooooooobobooboooOoOoan
goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooobobooboobooooobaoodan

ooooao
goooobooboboobobooboboobobooobooboboooboboDbao
i0o0bo0oooooooooooooooooooooooooobooooobooooao
ooooao
iijoo0ooogoooooooopoogoooooooooDoooooDoooooooo
ooooao

inijgogooooboocoo0oO0ogOoooooooobobogogoooooooboooooOoo
gboooboobooboobobobooboobooooobooboooboooboobooboodnb
oooooooboooooooooooooboooooOoooooboobooobooOogoao
gooobooboboogobooboobonb

goodgano
ooooooooooooooooooobooooOooooooboboboooOoOodo
i0do0oooooooooooooooooooooDogooooDoooooDpooooao
ooooao
iigdo0oo0o0oo0o00ogooooooboogog0og0oQooooobooooooOooooobobDobooOoon
googano
iijoo0ooooooooooooboooooboooooboooooboooooboao
g goooboooboboobooboooboogoboooboobooobooDbodnb
ugbobooboobooboboobooboboboobooboooboooboooboadnb
oooooooooao

oooooooooooooooooooooboooooooooooao
obooobooboobooboooan obooboobooboooboooboaoobooboad

oooooooboboOoooooooooboboooboo
oboooboobobooboonn goooboobooboobad

[

O

i
O
O
O
O
O
O
O
O
O
O
O ooooooooboooooooooobboooooooooobobooobod
O

O

O

OO0 oooooogogoooo
OO0 Do oooogooooaog
OO0 0o oDooogoggQgogoooao
OO0 ooooooogoooooao

O

O

O

O

O

O

(]

O

O

O

O

oooobooboboogobooboooooboobao

(HhDooooooooooooopoDooooobDboooooDooooDoOpoDOoooooooo

O

ooogao

gyHoogoooooooobooogoooooobooboo0oo0oo0oOoooooooobooooOoo

O

good

(mpHooooooooogooobbooobbboooboboooobooobooDbDOO

O

obooobooboboobooboboboobooboooboooboobooboooboonan

10

20

30

40

50



(3) JP 2005-502368 A 2005.1.27

OoooooogQgoo
Oooooggoao
Oo0ooogoQgogao
OooooooQgoao
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 0Ooo0oooao
O 0Ooo0oooo
O Ooogoooo
O Ooogooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooogoooao
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oogooao
O 0Oo0ooOooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O 0OooOooo

ooooooobobooooogogao
ooooboobobooboooboooboobooobooobooboooboooboobooboao 10
ooooao
(gpHoooooooooo0o0ogogoooooobooob0og0oU0oOoOooooooooooogoao
gooagao
(mpooooooooogooobbooobbboooboboooboboopboDbDOO

A OO oOoO0ooOooooao

O
O
O
O
O
O
O
O
O

1)

ooano goboooboogobooboboobobobooboobobobobooboboboao
ood
gooooboooboobobooboobooboobooboobooboaoadan
ood
gooooboogoboooboobogoboboobooboobobobbobooboboboo 20
g oo
ooad
goboooboogobooboboobobobooboobobobobooboboboao
gogboooboouoboobobooboobooboobooboobooboobooaa
ooogoagd

i0do0o0doooooooooooooopooooooDoooooooooooDoO
oobooooobOoooooowmooobOoOoooDbODOoooooboboooooDoDOoo
gooooboogoboooboobogoboboobooboobobobbobooboboboo

0000000000000 0000000000000000000000 30
000
(ii)O
000
000
000

O 0OoO0oo0ooao
O 0Ooo0goooao
O 0OooQgoooo
O Ooogooo
O Ooogogooao
OO oQgogoao
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
OO oOgoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
OO oOooo
O 0Ooo0ooo
O Ooooo
O 0Oo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo

40

OOoo0oooo
OOoo0oooo
O0Oo0oooao
O 0OoO0Oo0ooaog
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0Oo0ooog
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
OOoo0oooao
O 0Oo0oooao
O 0Oo0Oooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

0000000000000 D0000O0O0000000000000 (i)
0000000000000 000000000000000000(ii)
0000000000000 D00D00O0O0O0O0O0O0O0O0Oo0oOO0ONoooooan
(iil)J 0000000000000 O0D000D0OO0O0O0O0OO0O0ONO0OOO0O0O0oaO
00000 (v)()D(@inNIDOD0DDDDND0D0DDNDONONoDoDNONONoooNoooooao
0000000000000 D000O0D0O0O0O0OO0OD0OoOOO0O0O0DOoOoOoOooooOg 50

OoOooogooodao
OoOoo0o0oooo0odoano

e e e [ s [ Y ) [ Y I
oo ooooooogodg

Ooo0ooooOooo o0 oo oooo0 o oD oDooo o0 oo oDoo oo ooooog
OoOo0ooooooo0 oD ooDoooo00 oo oDooooD oo oDoDooo0ooooodg
OoOo0ooooooooooooo00 oo oDooooo oo oDoDoooooooodg



4)

JP 2005-502368 A 2005.1.27

ooooooooooooooooooooboooooooooooao
ooooooao

[ 21 I I A R i

inDdboogooooooooOogOogooooooooboogoOooooooooobooogoo

O

OoooooOooo o0 oo oDoooo0o o0 oo oooogogoo

(vioooooooooooooooooooao

O

Ooooooo0ooooooo0ooDooooogoooao
OO0 o0ooDoooo0ooDooooooUooDoDooogogoooao

O

O

OooDoooooogogood

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(i
O
O
00
O
O
O
O
O
O

N I

gooao

Oooooooooogogoo
oo oooooogogogoo

O

g
O
g
g
O
g

O

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

oad
Ood

O

O

O

0

0D(@ii) 0000000000000 000000000000000000
0000000 (iv)(i)0(@ii)0000000000000000000000

gooboooboooboboboboobooboobooobobooboonb

ood

goooao
ubooobooobooobooobooboooboooboooooboooboooboagadnb

od
od

gooooooboaoadan

(ii)o O
0000
0000
0000
0000

ooooao
ooogoaod

O

O
g
u

O
O

000
Giii)

000
000

ood
ood

0DooO0O0000O0O0O0O
0oooo0O00O0O0O0O0O00
000 (iv)@i)Do (iii)d o
oooOoOoO0O0O0O0O0OO0O

oooooooooooan
oooooooooooao

(h)bboooooogoooooobobooooooao

ugoad
ood
ooano
uod

0 (i)
O (i)

i)0000000000000000000000000000000000
00000 (v)()I(iiII00D0DDO00D0D0DDDNDO0D0O0ONONooooooaon
0000000000000 00000000000000000000000

ooooooooooooooooooboboooooooooobobooobond

O

ooooooooboOooooooooobbooooooooobobDoobond
goooooboooboobooobooboooboooboobooboooboboDbDao
(HhoooooooopopoooopooooobboooooOoOoooDoOpboDOoooooooo
oagdad
(iybooooooooooooooopooooopoooooo
(mnHooooooobo0oooobobooooboobboooooDboo
(ivyooooooboooooogoooobboooooo

(wi))boooooooooboobooooobOoooobOooooDbbOoooobObooooDbDOo
gooooboobobod
(vinoow)oooooooopoooooooooooooooobopooooooooo

goooooobooooooouooooobooboooooooooboobobooogoao
gbooobooooobooboobooboobooboobobboobooboobao

Oo0oooooooOodg
OooooooogoQgdg
OoooooogoQgg
O Ooo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao

O

O

O

gooobooogobao

ooooooooooooooooobobooooooooobobobooond
ooooooobooooOogao

oooooobooooooooooobobooooOooooobDboooo
oooooooboooooogoo

10

30

40

50



(5) JP 2005-502368 A 2005.1.27

0Doooooo

() IODO0DD00DD0DO0DC0OO0OD0DO0OD0DODO0DOOODOONOODODOODODNDOODODOOODOOGoO
(i00000O00DO0DO00O0O0OO0O0DO0ODO0DOODONONDOODOONONOODOOODOOooOaOn
00000

(iii)0 000000000000 00O00000O0DO0C0O0D0O0O0DO0O0DO0DOO0OoOOoGod
Ooooooao

(iv)(i)O (iil)0 0000000000000 0DODODOOODOOO
0000000000000 O0O0O00D0O0O0O0DO0O0DO0O0D0OO0O0O0OODODOODOOoOoOan
0000000000000 0000O000O0D0O0O00O0O0O0O00O0O00O00O0O0O0O0an
D00o0O000O000

()0 000000000000 O0000
(b)(i)I(iv)0ODODDODODDODODODODODODODODDOODODODOODODOODODOOODOO
()00 D0D0D0DDO0DC0OO0ODO0NDDODONDOODOOO(@)I(@Gv)DDODD0DDO0DO0DODODOoDoDooao
0000000000000 O0O0O0O0O0O0O0O0O0O00

()0 D (DODODDDDO0DDDONDODDODONODODDODONODODODONDODODOONDOOOO
0000000000000 O0O0O00O0O0O0O0O0O0O00O00
000000000000 O00000O000O00O000O00000O000O0n
0o0O0oO0O0o

() I0DO0DD0D0DO0DO0D0OO0D0OD0O0O0DO0DO0OOO0OO0OO0O0DO0OODODOODOONONDOODODOOODOOGod
(iND00D000D00DO0O0D0OO0ODOONDO0ODODOONDONONOONODOONOoOONDODOONDOoOooOaOn
00000

(iii)0 000000000000 000000000000000O000O0000O0d
0o0ooo0ao

(V()O (i) D 0000000000000 00O000O0000
0000000000000 0000O000O00O000O00000O0000000
0000000000000 O0O0O0O0O0DO0OOO0O0DODO0OOOOO0ONDOO0OOOan
0Dooooao

O

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

O
O
O O
O d
O d

(a)(i)I(iv) 00D DO00D0ODO0O0OODO0ODO0ODOODODODOOOODODOOOOODOODOOO0O
0000000000000 0000D00000000000000000000000
000000000000 O000
(b)()I(iv)0OODODDODODDODODDODODODODODODODODODODOOODODOOOOOO
(c)()I(iv)0DOOD0ODODDODO0O00OO0D0DO0000O00000O0000000000000
0000000000000 000000000000000000000000000
0000000000000 0000D0000000000000000 ()0 (3v)00
0000000000000 000000000000000000

()OO0 ()DODD(c)D0D0D0DND0DDODONODODNDNDNONODDNDNONOOOONDONDOOODDOan
0000000000000 0000D00000000000000000000000
0000000000000 00000000000000

ooooooo

0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 O0000D00000D000000000000000000
0oo0O00O000O000on

oooo0ooo

0000000000000 0000D00000000000000000000000
0000000000000 0000D00000000000000000000000
0000000000000 D00000O000000

(HhooooooooooooobopooooobboooooOooooDoOpboDoooooooo
ooooooooobooooooooooboboooooOooooboDbooOon
(mHbooooooooooooooopooooDOoUooooODOoDogooobooooooDOo

10

20

30

40

50



(6) JP 2005-502368 A 2005.1.27

oooooooboboooogd
(inHooooooooooooopDOoooooDboooooDoDoOooDoODoDOoOooDooOoOoo
oooao

(ivy ioooooopooooogogoooooobooogogogogooooopooooogogoao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooobooooooooooboboooooodo
(vooooooooooooboboooogooooobooobooogoooobDbooo

ugboooboobooooobooboboobooboobooboboouobooboobad
oooooooao

(wvh) booooooooopooooooooooDbDOoUoooooogoooobooooooDoo
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooooboobobod

obooobooboad

ooooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
oooooooobOooooooooobobooooooOoao
(HDooooooooopOoooopoDooooobDOoooooDoDoooDoDoDOoooooooo

ooooooooooooooooooboboooooooooboobooon
(gpHioooooooooO0o0ogogooooooboooo0og0o0ogoOoooooooooooOoao
ucbooobooooobooobooboobooboooobooboooboooboooboaodn
(mpHooooooooboooobobbooobobbooooobooooDbODbOO0oOooDbDDboO0ooo
gooobooobooboooboobobooboboobooboobobobooboobobn
uobooboobobooboaoobood
(ivyoooooooooobooooobooooboooobboogoooboogoooDbDao
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooao
vooooooooooobbooOoOoogouooobpooobooogoooobDbooo
gbooobooboooboooboobobooboooobooboobooobooboobad
oad

gooooboobao

ugoooaoobadod
(HhoooooooooooooboobooooobobbOooooobODbOOoDOooDoODDbODO0oDOooDoODDbOO0oDOoo
a ocoooooooOoooooDoo@pboboooooooooooooo
ooooooooooao

ocooooobooOOoooobDooooobDooooD @G booooooono
oooooooobooooogoo

OOoooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oo0ooao

g
O
g
ubooobooobooobooobooboooboooboooooboooboooboagadnb
O
g
u

oooooooooooooooooooboooooooooooboooooOogoao
ocoopoooooD@gHpoooooooobooooooDOoooooDooooooooao

gboooboobooobooboobooooobaoodan

oooooobooooooooooobobooooOooooobDboooo
oooooooobooooooooooobooboooooooobDoDOoOonDo

Oooooooooo~ooooogogog
OO oDooooooNY~Yooooogoao

OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oo0ooao

g
a
O
ooooboobobooobooboooboobognn
u
O
g

10

20

30

40

50



o
A [ s e e e e e e e Y [

Ooo0oo0ooewooUoooUoooUooooUooooUoUoooUoUoooooooooQoao
e e e e s [

O

O

OO0 o0ooODooo4o0 oo oDoDooo oo UoOooDoDooogooooao
e s e e s e Y I o A
oo ooooooo oo o ooo o0 oo oDoooo0oooooo

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

O

O 0OO0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O OoOo0ooooao
O 0Ooo0ooooao
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O 0O0OoOo©woao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OooQooooao
O O0OoQgooooao
O 0O O0ooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao

) JP 2005-502368 A 2005.1.27

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

Ooo0oooogoQgoo
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O

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

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

O0Ooo0oooao
O Ooooo
O Ooooo
O OooOooo
O O ogo
O O0ooo
O O0ooo
O Oooo
O Oooo

O

O

(]

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O o0Oooo
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

goodado
ooogag
gooaao

O

O Oooo

oooaod

ooocoo* O
gooogaoad
googooaad
Oooooao
(deficits)O
Ooooogao

g
u
O
g
O
gooooogao

O
O

O
O

O O0Oo0goooao
OO oOooOoooao

oooooooboooboooooooooooboooboooooooao

O
O
O
O
O
O

O
O
O
O
O
OJ

0Oo0oo0D0o0oo0OO0oD0OdoooD0oDooooDoDooooDOoDooooDOooooao
(modulating agents)J 00O DO 0OOO
00000000000 ooD0oDo0ooooDoDooooDOoDooooDOooooao

ODoDoooooODOooooao
OoDO0oOooooDooooao
O0D00oooDOooDooao
O0000O0d(Vickers)
(Progress in Neurobiology) 20000 60:13
0o0ooDo0ooooDo0Do0DoooDOoDoDo0ooDoDoDOoooODoDoDoDooOoDooDoooOao

Oooooao
Oo0o0ogoao
Oo00oooao
(profound)Od
Oo0o0o0ooo
O0o0oooao
O (vulnerabi

lity))ooooooooooooooooooooopooooopoogooooooooao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan

OooooooooDbDoO0o0oo0oO0oooooboboOoOO0oO0oO0oO0oooO0oon(Terry)d O Annals of

Neurology 19810 10:1840 1920 O

O

OO0O0Oo0oo0oooao
O 0Ooooo

O

O

O Ooogoooao
O Ooogooao
O O0Oogogoao

O

0

O

goboooooboboobooboooboobooobooboobooobooboooban
(ante-mortem)0 0O ODODOOOOCODDOOOOODOOOODOODODODODOO
goobooobooobobobgoboobobogoboobobooboooboobono
uoboooboooboboboobooboobooobooboobooobooboobdad
ooooooooobooooooooooboboboooooooooobODbOOo0ond

O000oo0oo0oo0oo0DbDDbD0oO0O0O0oO00oo0oo0oo0ooboDbDOD0OD00OOOIlate-onset spora

dicbOoooooooooooooooooooobobooooooDpoooooooooao
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ocoooooooOoooo(@ooh)OopooooOoODUOooOoOoDbDOoDOoOoDOoDODOoOoDDOO

10

20

30

40

50



Ooooooooogoogogoao

3002.1-3002.7;
gy) 19990 9:1177-1179;

OO0 oooooogooQgodg

OOoo0ooooao

O

Oo0o0oo0oogao
therapeutic
ooao
Ooo

O

O

OoOoo0oo0ogao
OOooo0ogao

O

0

O

g
O
g
u
O

O

g
u
O
g

a
u
O
a

(8)

JP 2005-502368 A 2005.1.27

Oo0DO0OOCGnsight) D00 O0O0OO0ODOO0DOOODOODOODODDOOODODO
intervention0 0 000 0O0OO0OOCDODODOOOCDODOOOOODODOODODOO

oooooooobooocooouoooooooooooooooao
oooooooobooogogogooooooooboooogoooao

0O F-box proteins0 000 0000000000000 OOO
0000000000000 000O0D0D000D0O0D0O0O0O0O0an
0000000000 (Bai)I O OO (Cell) 1996,
0000000000000 0O00O0O0O0DO0OO0O0O0O0DOoOoOOoan

oo
ooaod

oo
u o
oad
g o

86:263-2740

O Oooo

(Kipreos)D O OO O O (Pagano)d OO0 OO OODOODOO (Genome Biology) 20000 1:

OO0O0000(Cenciarelli) DO OO0OO0OOOOODODODDO (Current Biolo
OO0Oo0DoOoD0DOoOWinston)DOODODODODOODOODOOO (Current B

iology) 199900 9:1180-11820 0 0 00D DOO0ODOODDODODODOODDOOODOODOOODOGDOD
ooooooooobooooogogoooooooob0og0oOoOooooooDobDOoObOOoodeprol
ine-reachO000O0O0OOCODODOOOODODODOOODODODODOOODDOODOODODOODOGO

Oo0D0ODOoooooan
Oo0o0ODoOoOoooaoao
kinase-associated

O

Oooooooo

O

OOoo0ooood
OOoo0ooood
O0Ooo0ooood

O

O

O

O

O

goooooobooooooooooooboooboooooooooao
oooDOoOooooDOoO0OooDOoOo(@UoOoOooDoDOoOoooan((S-phase
protein)0 )00 0O0C0ODOOOOCODOOOOOOOOOODOOO

(ubiquitin-tagged)O
OooooooDooo
Ooo0oooooDooo
OooooooDooo

O

OooooooQoogoao

OooooooogoQgog
oo o oooooogoQgg
OO0 o ooooogogog

9)0
00 O O O (repeats)Od
OooooooDooo
Ooo0oooooDooo
OooooooDooo

0000000000 ooDo0o0ooooDo0DU0o0ooooDo0Do0ooooDoooooDoOOad
00D00oo0DoDOo0o0oooDoDo0DoDoooDoDo0Do0ooDoDoDoDo0oooOoDoDoooDoDoOo
0o000oo0ooD0O0ooooDO0o0ooooODoDU0oo0ooDoDoDOoDOooDoOoDooooDoDOooOo
0000000000000 0O0O00o0o0o0DDDDODOO0d (Hershko)Od O OO
O 0000 (Nature Medicine) 20000 6:1073-1081; OO O O O O (Joazeiro)O
00 0OHunterO OO OO DO DO (Science) 20000 289:2061; O OO O (Pickart)O
O0O0O0O0O0ooooDoao(Nature Cell Biology) 20000 2:139-1410 000 0 0O
00000 o0DoD0O0ooooDo0ooooDoDU0oo0ooDoDoDO0Do0ooDoOoDoDoooDoDOooOo
0000000000 ooDo0o0ooooDo0DU0o0ooooDo0Do0ooooDoooooDoOOad
0Oo0o0o0ooDoDOoooooDoDooooDoDooooDoDooooooOog
00000 ooODO0o0ooooODoDO0oooooDoooooDooooooo
0000000000 ooDoDoo0ooooDoDooooDooooooOoao
O 000 (Alves-Rodrigues)d O Trends Neurosci 19980 21:516-52
pbooDO0oOoOooQoDO0DU0UO0OOoOODODU0U0OODODODU0DUOO0DDODDO0DUODODDODDODOODODDODOOOGOD
0000000000 o0D0Do0Do0oo0DoDo0Do0o0oDoDoDo0DO0oooOoDoDoooDoDOoOo
00000 o0DoD0O0ooooDo0ooooDoDU0oo0ooDoDoDO0Do0ooDoOoDoDoooDoDOooOo
0000000000 ooDo0o0ooooDo0DU0o0ooooDo0Do0ooooDoooooDoOOad
00D00oo0DoDOo0o0oooDoDo0DoDoooDoDo0Do0ooDoDoDoDo0oooOoDoDoooDoDoOo
0o000oo0ooD0O0ooooDO0o0ooooODoDU0oo0ooDoDoDOoDOooDoOoDooooDoDOooOo
0000000000000 oooDo0DU0o0ooDo0Do0Do0oooDoDoDooooDoOoOao
(Deshaies)d Annu Rev Cell Dev Biol 19990 15:435-4670 0 0 0 000 ODO0O
0o0oo0oooD00ooooDO0oooooDoDU0oooooDOoDOooDoOooDUoooooDooOo
0000000000 o0D0Do0Do0oo0DoDo0Do0o0oDoDoDo0DO0oooOoDoDoooDoDOoOo
OD0D0O0C.0D0000dC (elegans)D 000 0ODOOOOSel-1000 0000 (homolo
000000 0o0DDD0DO0oDD0DO0OO0O0000nwo 00753280 O Sel-1000 0 0O O WD-4
0Oo0o0o0ooDoDOoooooDoDooooDoDooooDoDooooooOog
0oo0oooooODOoO0o* ooODO” JoooDOoooooDooooooao
0000000000 ooDoDoo0ooooDoDooooDooooooOoao
OO0 Winston)DODOODODOODOOOOOORDO (Current Biology) 199
oo 000" O0oooooDOOoooooDoUoooooooooooo

90 9:1180-11820 O O
ooooooooao

10

20

30

40

50



9 JP 2005-502368 A 2005.1.27

oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
O“ Fbl” OOOOCODODOOOODOOOOO
goooooooooooooooooooao

F-box and leucine-rich repeat proteins(
Ooo0D0oooooODOoooooDoooooOoo
O000000D0DD00D0 (Harper)DUOODODODOO (Elledge)0 000000, W09918989;
O000O0O0OD0 (Chaiur)d 0O W00012679; O O O (Zhang)Od O W000751840 0 0 0 0 00O OO
O0D0D0O0DD0D0DD0D00O00ODO0OODOONCBI ODDODOODODOCGenbank) OO O OOCODOOO
OO0O0oo(@OoOggd: NM_012157 (0O DO DDODO O (curated)D O 0O O O )O AF1765180 0O
O AF174589 (OO0 OODODOO)YOOQODODODODODODODUODODODODDODOODODDOOOODOOO
NCBID O OO OO (Genbank)D O OO DODDODDDODOONP_036289(0 0000 OOOOOGO
O)OODODOOOC(referenced) D000 000D 0DOODODODODODOODODOOODOGODRO(entr

ies)0 ONCBIO OO DO O O (Genbank)O O O O AAF045100 O O AAF031280 00 0 OO0 OO
0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
O0DO00O0OO0O0O0O0OC(Ilyin)0 O FEBS Lett 19990 459:75-790 0 0 0 0000 OOOO
ooo0o0ooooo0oDU0odooOoOoDU0oo0ooooDoUoooDOoDU0UOooDDODO0oDUoDOooDoODOoDUoooDoDOO
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano
0oo00oooOo0D00dooDoD0oo0ooooDOo0o0oooDOoDU0UOooDOoDoDoooDoDooOooDoOOo
0000000000000 0o0o0o0Do0DoDoDooO0O0O0Oooo0oo0Dou-208000
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
Oo0O00O0OoO((feci) D0DODDODODODDODDOOOO

O0Do0oogao
0oo00oooOo0D0oo0ooDo0D0oo0oooDoDo0ooDOoDU0ooo0DOoDoDooDoDoOoDooOooDoOOo
ooo0o0ooooo0oDU0odooOoOoDU0oo0ooooDoUoooDOoDU0UOooDDODO0oDUoDOooDoODOoDUoooDoDOO
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano
00000 ooO0D0o0oooDoDooooDoDooao

Oo00oo0oogao

ocoooooooOoooooooooooooooso” o 0oo”oooo* ooaoe
O0O0OODOOD0OODO (unless the context dictates otherwise)D OO O OO ODOO
OO0 OO Caecell) DO0DO0DO0DODO0DO0ODODDODDODDODODODODODODODODODODDODDODODODOOOO
0000000 000000 d¢C(and/or)” 000D O0DODO0DODODODODODOODODODOO
O (alternatives) 0O OO O0DO0OOOCDODODODODDODDODDODODOOODDODODODODODODOOO® O
00000000000 oDo0O0o” 00D O0DO0oDoDDO0DU0DO0oOo0DDO0Do0DO0Oo0DDoDOoODOoDOooDOoOOo
I e A o o o e R A A B W A I R R A AR B
0000000000000 o0oo0oooDo0DO0oooDO0oDUoooOoDo0DoDOoooDoDooOooooOao
0000000000000 (gage)DOOOOC(@Mmeasure)D 0000000 OODODOOO
ocoooooooO* 00" 0D0oo0ooooDO0DO0oooDO0DU0UOooDOoDUoDOoooODOoDOooOooDoOOOo
oooooooOo0o0odooDo0DUoUoooDoDUoo0oooDoDoDooooDoooooDoooooao:
00" 0oooOo00oodoooODoo0ooooDoDoooDOoDooooDOoDoDoo* oDoog” ooao
ocooO0o* 0O 0odooOODO0oO0oOooDOoDUO0oDOoODO0DU0UOoDOoODODO0ODUoDOooODODODOoOooODOoODOO
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano
0oo00oooOo0D00dooDoD0oo0ooooDOo0o0oooDOoDU0UOooDOoDoDoooDoDooOooDoOOo
0000000000000 o0oo0oooDo0DO0oooDO0oDUoooOoDo0DoDOoooDoDooOooooOao
0oo0oooooo0Do0ooooDoDoooooDoooooDoDooooDOoDoDoO* oDooOo” oooao
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
0000000000000 o0o0U0o0o0DoDo0Do0D00O00o0o0o0o0DDDD0DDO0OOdregula

tory elementsD 000 O0OCO0OO0O* OODOO” OOOOOODODODOOODOOODOGDO
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
goooboooboooooboobooboo**ooboobo”bOboboboobooboobao



(10) JP 2005-502368 A 2005.1.27

Ooo0D0o0ooO0O00O0oo0ObOO0O0o0o0ODO0DO0O0oDODODO0O0O0OD0DODDbODO0OOD0ODODDaO (otherwise
cleaved) D0 OO QODOOOODOCDOODODODODODODODDODODDODODODODDOOODDODO" O

O0” 000000000 Mmutant) D OO OOODODOO(RNA-edited) DD OO OOOOO
0000000000000 o0oo0oooDo0DO0oooDO0oDUoooOoDo0DoDOoooDoDooOooooOao
0ooooooDo0Do0ooooDoDoooooDoooooDoDo0o0Y 000" ooDoDoooooOoao
0000000000000 0DU0o0DO0oDO0DO0oOooODODO0O0O0OO0aOoO(ipidation)D 00000
0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
0oo00oooOo0D0oo0ooDo0D0oo0oooDoDo0ooDOoDU0ooo0DOoDoDooDoDoOoDooOooDoOOo
ooo0o0ooooo0oDU0odooOoOoDU0oo0ooooDoUoooDOoDU0UOooDDODO0oDUoDOooDoODOoDUoooDoDOO
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano
0oo00oooOo0D00dooDoD0oo0ooooDOo0o0oooDOoDU0UOooDOoDoDoooDoDooOooDoOOo
0000000 ooDoDooDoO0* 000000 0O0modulatorD” D OOOOOODODOAO

0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
oooooooOoDo0oodooOoDU0oo0oooDOoOooDo*" 0D0Do0oooDOoDo” ooOooooooo
0000000 o0DDoDoDoo0O0o0o0o0o0oooDoDoDooDo0oo00oooooaon(modulation)d O
0oo00oooOo0D0oo0ooDo0D0oo0oooDoDo0ooDOoDU0ooo0DOoDoDooDoDoOoDooOooDoOOo
ooo0o0ooooo0oDU0odooOoOoDU0oo0ooooDoUoooDOoDU0UOooDDODO0oDUoDOooDoODOoDUoooDoDOO
O“ 00 (agent)” O“ 0O 0O (reagent)” O OOO" OOO (compound)” D OOOOOOAO
0oo00oooOo0D00dooDoD0oo0ooooDOo0o0oooDOoDU0UOooDOoDoDoooDoDooOooDoOOo
OO0O0O0oo0oo0o0o000within the context of)D 00000 OCOOOOOOOODODODO

0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
O000O0ODOO0O0OD00Od (agonists)D 000 0O0O0DOOO (antagonists)D 000 O0O0O0OODOOO

0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
0oo00oooOo0D0oo0ooDo0D0oo0oooDoDo0ooDOoDU0ooo0DOoDoDooDoDoOoDooOooDoOOo
ooo0o0ooooo0oDU0odooOoOoDU0oo0ooooDoUoooDOoDU0UOooDDODO0oDUoDOooDoODOoDUoooDoDOO
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano
oooooooOOoDo0ooooDoODOoOo0* 0DoDo0o0ooDOoDUoOooOoDOoDOoO” ooDo Oooooao
" 0000000000000 oo0o0Do0o0oo0oo0Do0o0oo0ooDo0Do0Do0ooooDoDooooDoO0Oad
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
OD0DO0OO0O(prime)D0D00O0OCQODDODODODODODODOODODODODODDODODODOODDODODOOO

ocooooooOOoDU0odooOoOoDU0oOooooD* 0o o0DOD” UooDOoDoDoooDoDoooooOo
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano
0oo00oooOo0D00dooDoD0oo0ooooDOo0o0oooDOoDU0UOooDOoDoDoooDoDooOooDoOOo
0oo0oo0ooooo0O0o* O0DO0O0O” 00oDO0DO0OoDOoODO0ODU0OOOoOOoODO0ODOoDOOoOOoODOoODOoOooOoooOao
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
Oo0DOo0D0ooDoOoO0ogdg* oo0O(ariant)” 000D OO0OODODODODODOQOODOODOOOOOO

0000000 o0DDoDoDoo0oO0o0ooooooDoDOo(native)D 00D ODO0DODODODOOOOOAO
0oo00oooOo0D0oo0ooDo0D0oo0oooDoDo0ooDOoDU0ooo0DOoDoDooDoDoOoDooOooDoOOo
ooo0o0ooooo0oDU0odooOoOoDU0oo0ooooDoUoooDOoDU0UOooDDODO0oDUoDOooDoODOoDUoooDoDOO
0000000000000 oo0ooDoDo0Do0ooDoDDOoDo0DOooD*" 000" oDoDoDooooOoao
0oo00oooo0D0odoooDooooDOoo0ooDOoDUooooDOoDoDoooDoDoOo* oDoOao
" 0000000000000 oo0o0Do0o0oo0oo0Do0o0oo0ooDo0Do0Do0ooooDoDooooDoO0Oad
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
oooooooOoDo0oodooOoDUoooooDOooooDOoDU0ooooDOoDo0 ocoo” ooooo
0000000 0DD0DDO ((conservative)DODOODODODODODODODODODODODODDODODODOOOoOO
0oo0oo0DoooODo0Do0oodoo*" 0D0o0oo0DoDoDOoooDOoDO0O” OoDOoooooDoODoooooOao
ooo0o0ooooo0oDU0odooOoOoDU0oo0ooooDoUoooDOoDU0UOooDDODO0oDUoDOooDoODOoDUoooDoDOO
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano



O 0Ooo0ooOoo
Ooooooogd

Ooooooogd
O OooOooo

OO0 o0ooOo°e oooooOoooogoo

OO oooge® Oo0ooooooadg

O 0Ooo0gooo

O
O O
O O
nto-temp
ocooao
rophy)O
ies)d O
oo0oa0o
ooood
O

O

O
O

O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao
OO0Oo0oooao
O0Ooo0oo0ooao
O Ooooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O Ooooo

r

O0Ooo0oooao
O0Ooo0oooo

oooDoooooao
OooDoooooao
oooDoooooao
(susceptibility)”

OooDoooooao
oooDoooooao

ooooooobooooand
oooooobooooand

O

g
a
O
a

O

g
a
O
g

I dementia)d OO O0OO

O0Ooo0oo0ooao

u
O
a

(11) JP 2005-502368 A 2005.1.27

ocooD0ooooOooOO0oOooooODoOO0oooboDboOoonno
ocooooooo(@oooooooooooon)
ocoooooooooooo* OO0 (risk)” O
OO0 00 (predisposition) »” 000000
ocoooooooOoOooooooooobooooo
ooo0oO0oogoao
ocooooobooOoOooooooooobooooo

0000000000000 00000000(fro
(progressive nuclear palsy) D OO0 QO gdggoano

O (cerebro-vascular dementia)d OO OO0 OO (multiple system at
(argyrophilic grain dementia)J 000 0O 0ODOODO OO (tauopath
O0000(mild-cognitive impairment)D 0000 O0OO0OO0ODOO

goooao

O

O

O

O

O

ooooooooOoooooooooobooboooooao
ooooooooooo0ooogoooooobooboooooao

O
O
0
O
O

O

obooobooboboboobooboobobnn

(increased)D 00D O0DOODOOOODOOODO

g
g
O

oooooooobooiwoooboooboogoooao
ocooo0ooooOoOoooooOoOonocooooo
ocoo0Do0ooooOO0O0O0oooODDOO0oOooDoODDO0OODiai

idoogoooooooooogogooooooobooboooooooooboooboogoo

Ooooooooooooooogoogoog

ene

Ooo0oooooo o0 ooDooooo0 oo oooogoooao
Oo0ooooooo0ooDoooooDooDooooQgoooao
Oo0ooooooooe booo0 oo ooooooooogao
OOo0oooDoooQg 2 0o0oo0oooU0ooooooogogoooao

Oooo0ooogogogoo
Ooo0oo0Oo0oooboonoad

O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoo
OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo

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

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

OooooooooogogooQg
oo ooooooogogooQg
oo oooooogogoo-g
Oooooooogogogooao

O

O

O

mutations(Od
Oo0000ano
onoao

O
O

O

O

O

OoOooooooooooogoogoaog

oo ooooooooooooog
oo ooooooooooooog
OO0 oo oDoooooooooog
OO0 o0ooDoooooooooog
OO0 oo oDooogoggogooooog

OoOoooooooooooogoogoaog

Ooooooooooooood
OooDooooooooooodg
Oooooooooooooodg
Oooooooooooooodg
OO0 oDoDooogogogoooood
OO0 o0oDooogooooood
Ooooooooooooood
OooDooooooooooodg
Oooooooooooooodg
Ooooooooooooood
OO0 oDoooogogogoooood
OOo0oooooooooooood
Oooooooooooooodg
Oooooooooooooodg
Ooooooooooooood
Ooooooooooooood
OO0 oDoDooogogogoooood
Oo0oooooooooooood
Ooooooooooooood
Ooooooooooooood
Ooooooooooooood
OO0 oooooogogooooood
OO0 oDoDooogogooooood

O

gboooboobodahb
oooooooooaon
oooobooboganb
O

ooooooooooooooooobooboand

ij0goooooobDooo0oo0ooooooooooo

u
O
g

cooooWni0cooooooooooooooao
ocooooooOoO0oooniobooboooooao
obooobooboboboobooboobobnn

10

20

30

40

50



(12) JP 2005-502368 A 2005.1.27

ooooooooboooooooooobboooooooooobobooobod
oooooooobobooooooooobDbooo
O

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

uoboooboobooboooboooboobooooad
i00o0ooooOo0oooooOooooobooooao

ii gooooboooogobao
iHi00o0oooo0ood

O oooogao
gooooand
oooooano

Ooooooog
Ooooooog
O oo oooog
O Oo0oooooog
OO0 oooooog
Ooooooooo
Ooooooooog
Ooooooog
O oo oooog
O O0ooooog
OO0 ooooog
O 0Ooo0gooOooao
O 0Ooogoooo
O 0OooQoooo
O OooQgooao
O Ooogogooao
OO oQgogoao
OoOoooooo=-
O 0Ooo0oooao
O 0OooQoooao
O Ooogooao
O Ooogogooao
O 0Oo0oo0ooao

O
O
O
O

O Ooogoo
I [ [y

0
a g
O 0
g g

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

oooooao
oooogao

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

Oooooooooooooogoogoao
O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O

OoOoooOoooDooooooooogoog

O

ooooobaoao
ooooooooao
AF1765180 AF1745890
gbooboobaooan
00000NP_0362890
goooao

O0D00oooDOooDooao
(Genbank)d O O O O NM_01
oooao 0o
NCBIO (Gen
o0 O

OOo0ooDoooooooooogogogoooao

(@]

ooooooooo o
Oooooogogoogo
oo ooooooogogg

Ooo0oooooogoQgooao

gl
ODOo0oDooooNv~MiOOooooooooDoooooooooooaog

Ooo0oo0oOoood
Ooooogoood

o OoONOOoOODOoODoOoOoDooooooooooooao

QD

k

OooooooogoQgog
Ooooooogogog
oo o0 ooooog=0d
oo o oooooggg
oo o0 oooooggg
OOoooooogogg
OOoo0ooooOodg
OoOoo0o0oood

O Ooooo

O 0OooQoooo
O0Ooo0oooaog
Ooooooogdg
Ooooooooogdg
Oooooooogdg
oo ooooogdg
oo ooooooggdg

O O0Oo0ooooao

OO oQgogoao

oo gooao o
NCBIO O O O O (Genbank)O EMBLO O O O O O
ooogao oooaod oo oooao FBL1 (Skp2)D U337610 FLR1O AF1424810 FBL3O A
F1862730 AK0012710 FBL3al AF1295320 FBL3b0O AF1295330 FBL40O AF1745900 AF1766990 A
F1994200 FBL50 AF1745910 AF1767000 AF1993550 BC0306560 FBL60 AF1745920 AF199356
O FBL70O AF1745930 FBL9O AF1767010 FBL10O AK0276920 FBL110O BC0012030 O O O FBLS
O0O0O0o0000DaDAKO021400 OO OFRBLI2Z000 00O DODODODO AKO001950 BC001586
O AK027004; OO O O 43.3 kba O 0O O O AL1336020 P45SKP2-0 O 0O O O AF1573230 cDNA
FLJ201460 AKOOO1530 cDNA FLJ105760 AK0014380 FLJ001150 O O O AK0245050 cDNA FLJ2
28880 AK0265410 O O 0O O O BA18114.40 AL1219280

Oooooooz2oOovoDoooooooooooooooogooog

Oo0oooooogogQgooao
Oo0oooooogQgogogoao
OO0 ooooooggogoao
OO0 oooooogogogogogoao
Oo0oooooooooooao

OOoo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0oo0oooaoo
OoOoooooao
O Ooo0oooao
OO0o0Oo0oooogod
O 0Oo0oooao
O 0Ooo0oo0oo0oao
OOoo0oood

O0oDO0oooo

0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
0oo00oooOo0D0oo0ooDo0D0oo0oooDoDo0ooDOoDU0ooo0DOoDoDooDoDoOoDooOooDoOOo
O0000ODOOO0O(differential expression)J 00 0D0D0O00O0DOOODDOODOODODODOOAO
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano
0oo00oooOo0D00dooDoD0oo0ooooDOo0o0oooDOoDU0UOooDOoDoDoooDoDooOooDoOOo
0000000000000 o0oo0oooDo0DO0oooDO0oDUoooOoDo0DoDOoooDoDooOooooOao
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
0oo0Do0oooo0D0Do0ooDoDooooDoDoooooOoo

OoDo0oooo

0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano



Oo0oooooo0oooDoooo0ooDoooooooDooogdg

I O Y [ s [ i e Y |
oo ooooogooQgodg

O

w)d

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
M
O

OooooogogaQg

O

O
g
O
g
u
O
g
u
O
g
O
g
u
O
g
u
O
g
O
g
u
O
g
u
O
g
O
0

OooooooDoooDoooOoo oo oooooooogao
OoooOoooboooobooo0ooObooQgoano

O 0Ooo0oo0ooao
OOoo0ooood

0

O
g
O
g
g
O
g

O
O

O

ooogao
oooa
oooao
oooaog
ogooad

[ I o Iy

oogogao
gooagao
ooooao
googao
gooaao

O0oo0ogao

(13)

JP 2005-502368 A 2005.1.27

0oo0o0ooooOoDo0oodoooDoooooDooooao
000000000 o0ooDDoDoooooDooooao
000 ((ex corpore)D 00 D0O0O0ODOOODOODOOO
0000000000 ooDoDOoooooDooooao

O

goooboooboboobooboooboogoboooboobooobooDbodnb
i00o0ooooo0ooooboOoooobDOoooooooooobooooooDO
ocooooowiOboooobooooobOOooooboboOooooboooobooo

O
O

O0Ooo0oo0ooao

O

goooooaoaano

O

OOoo0oooo

O

OOoo0oooo

O Ooo0oooo
O O0Oo0oooao
O O0Oo0gooao

O

O

O0Oo0oooao

O

0

OoOoo0oo0odao

0

oooooano

O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0Oo0ooog

O 0Ooo0ooao

O 0Ooo0oooao
O Ooooo

O Ooooo

O O0Oo0oooao
O O0Oo0oooao
Oo0Ooo0o0oood
O0Ooo0oood
OoOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
O 0Oo0Oo0oood

O 00
(Sambrook)O

O

O0Ooo0oo0oo0oao

O

O0Ooo0oooao

O

O0Ooo0oooo

gboboooaoao

O

OOoo0oooao

O
O

O 0Oo0oooao

O
O

OoOoo0oo0ogano

oooooooobobDobooooogao
ooooooooobooooooogoao

O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0OoOooogoaog
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

O 0Ooo0oo0ooao
O oOoooo
O Ooooo
O 0Ooooo
O 0OooOooo

O 0Ooo0oo0ooao

O 0Ooo0oo0ooao

O 0Ooo0oooo

O Ooo0oooo

O Ooo0oooo

O Oo0ogooao

O O0Oo0oo0ooao

O 0Ooo0oo0ooao

O 0Ooo0oooo

O Ooo0oooo

O Oooooao

O O0Oo0oooao

ooogoao
(Russelh) OO OO ODODDOOODODOO

lecular Cloning)D0 0O DODOOOOOOOOO (A Laboratory Manual)d 00 OO

00000000 OoD0DO0oO0o0DO0O00ODaGOo((Cold Spring Harbor Laboratory Press

Ooooooooogood
OoOooooooogoodg

oratory

O

OOoo0oo0oooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo

O

O

Oooo0ogoood

Oooo0oooogoad
Oooooooogdg

O

00199900000

O

O
g
u
O
g

O

OOoo0ooooao

OO0Ooo0ooooao

O 0Oo0ooooao
OOoooooogd
Oooo0oooQgoao
Ooo0oooogoQgoo
Ooo0oooogogQgoao
OooooogoQgoo
Oooooogogoao
Oo0ooogoQgogao
OoooooogoQgoo

O

O

O

(Lane)Od

ogooad

oooag
gooad
ooogao
oooa

O

O 0Oood

gooooand

gooagao
goodaao
oogogao
gooagao

O O0ood

Oooooooogd

OOo0oo0ooooao
OOoo0ooooao

O

O

gobooobogao

gooad

gooao
ugooad
oooagd
gooad

O0ODO0DO0O0OO0OD0ODD0OO0O0OO0O0ODOO0OO(Cold Spring Harbor)J O OO O OO DO 2000000

ooopo0DoooobODO0oooooDooooao
0o0ooDo0Do0oooDo0oD0oo0oooDoDOooooao
oo0ooDo0Do0ooooDoODOoooooDooooao
oooo0DoooooDoooooDooooao
chromodynamicO O 0D OO0 OGO OOODOO

ooopooooooDO0oOooooDooooao
oo0oDo0Do0oooooDooooDoDooooao
0O0DO0D0O0O0D0DO0ODO0OO0OO0DOOO0Od (Harlo
(Antibodies)D 000 OQODOOOODODOC(CA Lab
Manual) D O ODODOOOODOOODODODDODDDODOOODOOOOOOORO(Cold Sprin
g Harbor Laboratory Press)D 00000 OOOODOOODOOTDO (Cold Spring Harbor)O

0
u

O Oooo

g
O

O o0ood

oboboobooboooobogobao
obooboobooboooooboonn

oooobooboboooboboboo
ubbooboobooboooboood
ooooooooboboooooogao
oboooboobooboooboboboag

10

20

30

40

50



Oooooooogod
Ooooooogd
OoooooogQgoo
Oooooogd
OOooooogd
OooooooQgoao
Oooooooogdg
OoooooogogQgoo

od gd

O
O
O
O
O
O
O
O
O O
2

11)0 19970 910 221

01751450 0O
oooooao
oad

o
0 =h

oonf

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
I [ |

oogad
oood

Oooo0oogooogoogo
OooobOooobooon

O

Oo0o0oDooo4o0oooooo oo oDoDoooogooooodg

OoOoOoooooOoooOooooooogogoodg

oo ooooooooooooogdg
oo o oooooooooooog
OO0 oo ooooooooooog
OO0 o0 ooDoooooooooog
OO0 oo oDooogogogoooooodg
OO0 Do oDooogogoooooog
oo ooooooooooooogdg
oo o oo oooooooooog
OO0 oo oDoooooooooog
OO0 o ooDoooooooooog
OO0 oo oDooogoggogooooog
OO0 Do oDoooggogooooodg
Ooooooooooooooog
oo ooooooooooooog
OO0 oo oDoooooooooog
OO0 o ooDoooooooooog
OO0 Do oDooogogogoooooodg

OoooooooooDoooooDooDoDooooooooodg
OO0 o0 ooDooogogg

I R e A sy [ |
I e s e e e s A

oo

ooogoogao
googao
goodaano
ooagogao
googao

O

O
g
O
g
u
O
g
U
O
O

O
O

OoooDoooogood

O
O

Ooo0oooooooodg
oo oooooogooOog
AODODOoOO0OoOooooaoo

O
O

O
O

O
O

w

‘DDI:II:IIZII:II:IDI:ID
"DDDDDDDDD

O
O

O
O

O
O

OooooooQgoao
Ooo0oooogoQgoo
OoooooogogQgoo

O 0OJ Bio

O
O

O
O

(14)

O
O

OOoooooogd

O

O
O

O
O
O
O
O
O
O
0
O
I

O
O

O
O
O
O
O
O
O
O
O
C

O
O

O 0Oood
O o0ood

WDDDDDDDDD
DDDDDDDDDD
OO0 o0oooogoQgdg

o

h

O
O

O
O
O
0
O
O
O
O
O
(
O

O
O

a
O
g
a
O
g
u
O
a
r
g

gboooboobobooboobooobooobaoodab
time)DDODODODOODOODOODOOODODODODOINO

O

O
O

a
O
g
a
O
g
u
O
a

= [ Y Y o [

[ee)

O oo oooog

O
O

Oooooogogdg

O

JP 2005-502368 A 2005.1.27

OO0 oooooogogdg

O oo oooog

0
O

Ooooooggdg

O

O
O
O
O
O
O
O
O
O
2

OoooOoooooo

O
O

OooOoo0oooodgadg
O 0Ooo0ooao
O 0Ooo0oooo

O

O
O
O
O
O
O
O
O
O
3

Oooooooo
I |
O Ooogoo

O
O

A O OO0O0oOooooao

O

OOoo0ooooao
OO0Oo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
Oooooooogd
Oooooooogd
Ooooooogd
OOooooogd
O O0Oo0Oooooao

O

O

10

O
O

O
O

ugoad U

Feldman)d O O O (Ce
0 14090 US59768490 WO

O (over a period
oooooooao
Oooooooao
Ooooiaiigoog
oooDooooao
OoooDooooao
oooDooooao
oooOogo
oooDooooao

propensityd O O

predispositiond O 00 0O0QC0ODOOOO0OOOOOODODOOOODODOO
i000o0ooo0ooO0oooobOOoooooboo0oooooooooboboDboooooODoDO
ocooooooowmgoooDOooooooDOoooooDoooooDoooooo
oooooooooboooooooooooobooooooooooooboDboOOobond

ooooooooooan
ooooooobooooano

gbooboooboobdaobdd

Ooo0DoDooooooo
(instruction)

O

O

O

reversible)O
ooooan
geting) D O ODDODDODODODOODDODODODODODODODOODODDODODODODDODDODOODODOOODOGDO

O

O

O oo ooooog

gooaod

O oo oooog
O oo ooooog
Ooooooooo
Oooooooo
oo ooooooQgodg
OO0 oooooogodg
OoOooooogdg
OOoooooogdg

(tar

cooooooOoOoOoooobooooobOoOoooDbDOoooobboooooDOo
O0O0O0O0o0o0o0DDOD0O0O00O00O0((therapeutic treatment)D 00O OO0
ocooooooooooao

gbobooobobooboboooboobobooboboooboobooboobdd

10

20

30

40

50



(15) JP 2005-502368 A 2005.1.27

(H)00D0D0D0D0D00O0O0O0O000D0000000000000
(ii) 000000000000 00000000000000
00O (iii)00000000000000000000
000 iv)(i)O (iii)O
oooooo

Oooooooogoooogoao
Oooooooogogood

(
O
O
O
O
O
O
O
O

Ooooooooo
Ooooooog
Ooooooog
OO0 oooooogdg
OO0 oooooogogdg
O 0Ooo0oo0oooao

O 0Ooo0ooooao

OO0 oooao

OoOoooooog
O OoQgooooao

OoOooooood

OooooooogoQo™g
OoooooooogoQgodg
Ooo0oooooogooQgodg
OOo0oooooogogdg
OO0 ooooooggg
OoOo0oooooooOog
Oooooooooog
Ooo0oooooogoQgodg
Oo0oooooogoQgodg
OOo0oooooogogdg
OO0 oooooogogg

O oooao Oo00oooao
or antisense orientation)J 000 0OO0OODOAO
0o0ooDoDooooDOoDooooDOooooao

O 0oo0ooooooooogoao

O OoOoogoooooogoao

@
O = O0o0oooogogooao

OO0 ooooooooooooao

oo oo ooooogooooooo

OO0 oDooooogogoooooo

OO0 oDooDoooggogooooao

OoNDooDooogogogoooao
(%)

O o000 ooogooogoao

oagdd
ooaod

oooooooobooooooooobobDbood
gobooobooobooboooooboobooooboodab
ooagd (mutated)D 0O O0O0ODOOOOODOOOOOODOOO
oono goboboboooboooboooboogoboobobobonb
a g o Ooo0O0ooooOO0o0O0ooOooDOoOoooooOooooOO0OaOdBehr)
hem Res 19930 26:274-2780 0 00 0O OO (Mulligan)D OO O O O (Science)d 19
926-9310 000000 ODOO0OODOODNADODDODOODODODODOOORD
ubobooboouobobobobooboobobooboobooboboobooboodad
gooooooooooooouoooooooboooboooooooooao
goNAD O OO OoDOOOoboobobooboobobooboobooboag
ooooooooooocoouooooooboooobocooooooooao
g
a
0

O 0o oo
O Ooooo
O Ooogoo
O O oo
O O o0goo

OOo0oooooooooooooogooooao
I [ I [y

OooOoooOo0ooDooogoooooogoog
OoooOoocooocooooooooooOoooad

>
o

oCc Qo0 o0ooUooooooooooooooogooQoao
[ e s e e e e e s L JY [ e o s e A e e e e Y s O |

w

[ep]
'hI:JDDDDD?ODDDDDDDDDDDDDDDDDDDDD

-h

0D0D000DO0OD0ODO0OO0ODO0OO0ODODOOOCcell membrane pertubationOd
oo0ooDoDooooDoDOooooDOoDoDoooDOoDoDooDoOD(@oOooDOooOoan
pin Neurobiol 19930 3:743-7480 0O O )O

OOoo0ooooao
O Ooo0ooOoo
cC OO oodg

q
S Oo0o0oo

~
=
O
(@}

00000000 DoDDoODOOO0oU0O0oOgoooooDaoritical)d0ooDOOO
oooooooobooDooOO0oO0oOoOoooobDbooooOoOoooooboboooo
OO0O0O0oooooao((down-regulation)1 0000000 OCOOOOOOO

OO0O0O0O0O0O0D0ODOODOO0O0OOOOCGillespie)d DN&P 199200 5:389-395
O (Agrawal)d O O O O 0O O (Akhtar)Od Trends Biotechnol 19950 130 197-1
(Crooke)O O O00O0O0D0Od(Biotechnology) 19920 100 882-60 O O O

oogogao ooooooooobobooogooooao ooao
ood 0ooooooooooooooao
(Science) 19930 2620 1512-15140
oooooooooao ooooao
0ooooooooao
oooooooooao
(Cell penetration)O
oooooao oooooooooao
(targeted)d O
0ooadod ooooooooao
otechnolOd 19920 100 281-2870
ooooooobobooooogo
oo0oooooooooooogao

OoooooooOodg

OO oQgogoao

O 0Ooo0oo0oooao

Ooooooog
Ooooooogogogogoog

g
4
O
oon
O
g

OOoo0ooooaoo
Ooooooogod
O O0Oo0ooooao
OOoo0oo0oo0ooao
Oooooooogdg
Oooooooogod
Ooooooogodg
O0o0ooooogd
oD ooooood

OooooooooooooogQgdg
O Ooo0ooooao

Ooooooo /oo oooboogoood
OO0 oD ooOoo0Oo0o o000 o0o0DoDoooN~oooooo

O 0Ooooo

ooooooood
(Wickstrom)O Trends
Ooooooooooo
ooooooooood
Ooooooooooo

O oo ooDoooooewoooooooogogoogao

Oo0oooooogoogodg
OoooooogoQgdg
OoooooogQgog
OO0 oooooggg
OooooooogQgodg

O O0OoOgoaog
Ooo0oogao
O 0Ooo0ooo
O 0Ooooo
O OooOgooo
O Ooogoo
I Iy
Oo0oodao
O O0Ooo0oo0oo



Oo0ooooooo oo oooo0o oD oDoDooo oo oDoDooooooooao
OO0oooooooooDoooo0 oD oo oDoooooooDoDoDoooooooao
OO0oooooo0ooooDooogg oo oDoDooooUoooDoDooogogogoooao
e e e e s e e e s e e e e Y A

Oo0ooooooooDooDooooooooooooooooaoo

OoOoo0oo0oooao
Ooooooogdg
OO0 oooooogodg

O

I ey e e e Iy

O

O

0

oooooooao
Oo0Doooooao
(RNAT)OD OO OO
Oooooooao
0 O (Hannon)O

O

O

OoooooooogogoQgoog
OoooooooogoQgdg
OooooooogoQgog
OOooooooogogg
OO0 ooooogogg
OoOoooooooOodg
Ooooooooogogog
OooooooogoQgog
OooooooogoQgg
OOooooooogogg
OO0 ooooogogg
OoOooooooogogodg
OoooooooogoQgog
OoooooooogoQgg
Oooooooogogg
OOo0ooooogogg
OO0 ooooogogg
OoOoooooooOodg
OooooooogoQgog
OoooooooogoQgg

OooooooogoQgg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
oo ooooogoQgg
OoooooogoQgg
OoooooogQgdg
OO0 ooooogogdg
OoooooooQgodg
OooooooogooQgdg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OO0 ooooogogdg
Oooooooogoodg
OooooooogoQgg
OooooooogoQgg

O

(directed)O

O

OOooooogdg

O

Medicine) 19990 90
oooao
O (grafting and
Oooooooao
ocooooooao
Opin.
ocooooooao
Ooo0O0O0ooo

O
O
O
O

OO ooooooNM™oOoooaog
Ooooooood
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao

O
O
O
O

o
>
O O

ooao
ooao
ooao
ooaog
Curr.

O

0

Ooooooood

O 0Oooo

g
a

O (Drug Discovery World) 20010 7

Pharmacol.

Oooo0oogoood

O

OOoo0oooOod

O

O

Ooo0oooQgodg

O

O OooOooo
I R |
O O g

Ooooooogdg
O o0 oooooogdg

O

(16)

JP 2005-502368 A 2005.1.27

(ex vivo) OO OOQODODODODODDODODDODODOODODDODODOOO
0O00000D0D00D0O0OOd((procedurally)D0ogoooano

Ooooooogdg
O 0Ooo0ooooao
O O0Oo0ooOoooao
OOoo0oo0oo0ooao

OooooooQgodg

O

OO0 ooooogdg
OO0 oooooogdg
Oooooooodg
oo ooooooQgodg
oo oooooogdg

0

O

Ooooooogogogdg
OO0 ooooogogdg
Oooooooood
Ooooooooodg
oo ooooooQgg
oo ooooooQgog
Ooooooogoogdg
OO0 ooooogogdg
OoooooooOodg
Ooooooooodg
oo oooooQgdg
oo ooooogooQgdg
Oo0oooooogoogdg
OO0 oooooggg

Oooooogogdg

g
u
O
g
u
O
t
O

Oooooogdg

0000000000000 O0O0O0O0O0O0O0O0O0O00
0000000000000 O00OO0O0OO0O0O0O0O0OoO
O (Nature) 20020 4180 244-2510 O

Ooooooggdg
OooOoo0oooodgadg
OoooooogoQgdg
OoooooogoQgdg
OoooooogoQgg
OooooogQgdg
Ooooooggdg
OooOoooooQgdg
Ooo0oooooQgdg
OoooooogoQgdg
Oo0oooogoQgdg
Ooooooggdg
Ooooooggg

oooooooooogoao
(embryonic germ cell)O O
ooopoooooDooooao
oooDoooooOoogoao
(HDoooDoooooooog
oooDoooooDooooao
oooDoooooDOooooao
oooDoooooDooooao

(Lanza)D OO OOOODODDOODODO (Nature

9759770 OO0 O0COOU0OOOoOooOOODDODOOOOoOoOoooooOaD

ooogaod

OOooo0oOooO0ooO0 i) DoO0O00Oo0aOo((expansion)d O
transplantation)O

oooooooao
oooooooao

O
O

20020 20 34-42)0O

oooooooao
oooooooao

O
O

g
u
O
g
O
g
a

obooobooboboobogobao
ubooboobooboooboobad
oooooooboooooogoooao
gooooobooobognnb

ogoao

oad
oo
o

o OO0 ood

oono
uon
oagad

gooooboobobogan

O(iii)D00O000O00000

O0O(@ODbO0OO0OD0 (Peterson
O0oo0DooooDoooooao
oooDoooooDooooao

(Colman A ) DO OO OOOOOO
6-710 O

gboboooboobooboonn
gbooboobooboaodd
oooooooOooogogao

10

20

30

40

50



Ooo0oooooo NOoooooooooooDoooo oo oDooooDooDoDooo4oooooo

> @

N X

O 0Ooo0oo0ooao

(17) JP 2005-502368 A 2005.1.27

0(G)D000O000O00DO0D0D0OODOOODONONOOOO
0O(@i)D 0000000000000 O000
000000 (ii) 00000000000
000000000000 (iv)@i)O (iii)d
0000000000000 O00O00O000
0000000000000 0O0O0O0O0O0O0

O 0Ooo0oooao
O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0OoOgooo
O 0Oogoo
O 0Ooogoo
O 0Ooogogog
O 0Ooo0ooo
O oOooo

O
O
O

0000000000000 D00000000000
0000000000000 O0O0O0O0
00000000000 (vehicle)O

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

O
O
O
O
O
O
O
O

000
000
000
000
O (iii)O
0000
0000

() Dooooo
(ii)Dooooo
00000 (ii)
Doo0DO0O0OoOoo
0oo0O0OoOooOo
Dooo0oooo

< OO0 ooOoooDooOooOoooooogoogoao
O 0o d

o’

O 0Ooo0oo0ooao

O O0Oo0gooao
O 0Ooo0oooao
O Ooo0oooo
O Oooooao
O O0Oo0oooao
O O0Oo0gooao
O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0ooOooao
O 0Ooo0oooo
O Ooo0oooo

O
O
O
O

)
O
O

O0Ooo0o0oood
OOoo0ooood
OOoo0ooood
OOooooodg
OO0Oo0ooood

0000000000000 000000000000000000000
(H)IDDO0D0D0OO0DO0DO0DODOD0O00O0O0O0ODOO0O00OO0OONODODOOOoOoOO
(i)0DD00D00D0O0DDD000O0O0O
000 (iii) 0000000 o0OO0O
000000 (iv)(@i)d (iii)o
000
000

O 0Ooogo
O O0ooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O O0oogo
O 0Oooo

oogd oooooooao
ood oooooooao

O OooOooo
O 0Ooo

O OooOooo
O Ooogoo
O Ooogoo
Oo0oogao
O 0Oo0ooo
O 0Ooooo
O Ooooo
O Ooogoo

oogdad
ooaod
ooad

O
O
O
O
OJ

ood
oooooooooaon

O
O
OJ

uoboooboobooboooboooboobooooad
oooogao

OoOooooooooo0 oo oDoo oo oo oooo0oooooooogog
O

OOoooooo4odoooooodoODoDoooooogooooogogoao
OO0 Do oDoogog4gooooaog

oooogooooooOooOoOoUoOgUooooDooDoooUogooooooDoooo
(non-native)D OO ODOODOOODDODDODDOOOOOOOODDODDDODODODOOOOO
gooooooDoDooo0o0ooooooDoDoooUoo0ooooooDooDooOooao
googooooooooOoUOoOdgUoUooooDooOoUoUOoUgUooooobooooogoo
(oo ooDoooo0oO00o0oooDoDoDoDooDOo0Oo0oooooOGIi)ODooDoan
gooogooooooooooog@avybooooogogoooooooooodd
(vOOOOUOOOODODDODOOAUO (develop to term)DDOOCOO(i)OOO
O0d 000o0oo0oo00oomodification)D OO ODODOOOGOAO
Od (vinOo(wnHhoooooopoooouogogoooooao
00O ooooooooOOooOO0oOoOogooooooboboooooao
od 0000 (mis-expressed)D 000 O0OOOOOODO (under-
ed)O (over-expressed)J OO0 OO OODOODOOODO (alteratio
Oad 00o0o0oo0oDoDoDooo0oO0o0o0o0oooooDoDoooooood
Od oooooooooDooOoOoU0googoooooooooOoood
oood O (Capecchi)O O OO O O (Science)d 19890 2440 1288-12920 O
(Hogan)O 019940 0 0D DO D O O O (Manipulating the Mouse Embryo)d O 0O 0O O
0O00O0dC(A Laboratory Manual) DO OO OO OOQOoOoOoOODDODOODOOOGOOO
O 0O (Cold Spring Harbor Laboratory Press)0 0D 000 O0DOODOOOOORDO
Spring Harbor) DO OO ODODOOODODODODODODODDDOOODODOOOOODODODGO

OO0oooooooooDoooo0 oD oo oDoooooooDoDoDoooooooao

res

e O e e e [ [

OoOoo0ooooao

OOoo0ooooao
Oooooogoogdg
Ooooooggdg

O O0Oo0ooooao

OoOoo0ooo0ooaoo

O 0Ooo0goooo

O 0Ooogoooo

cC OooOooooge®o0oOoooogoodg

e OO0 o0oooge oooooao

~
O



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

O
O
O
O

O
O
O
O

Ooooooooooooaoo
OoooooooQogooooaoo
Ooooooo4Qgooooao

oo o oooooooooooog
OO0 oo ooooooooooog
OO0 o0 ooDoooooooooog
OO0 oo oDooogogogoooooodg
OO0 Do oDooogogoooooog
oo ooooooooooooogdg
oo o oo oooooooooog
OO0 oo oDoooooooooog
OO0 o ooDoooooooooog
OO0 oo oDooogoggogooooog

Oooo0oooogoo

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

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

O
O
O
O

O
O
O
O

OOooooooogogg

(d)O O (b)D
000000

O

O O
O a

OO0 oooooogdg
OoOoooooooOodg
Ooooooooogogog

O

oo

O O
O O

O O
O O

oad

O O
O O

,\
o
—
~
~
OooOooo0oo0ooooogooaO

(18)

JP 2005-502368 A 2005.1.27

ooooobooooooooooobooooogdd

ooooooooOoooooooooobooboooooan
ooooooooooOoOoOogooooobooboooooao

(H)yooooooooooooboobooooooooooo

(ii)O
00
00
00

O

Ooo0oo0ogogoo

~

a

O O

aad
0o
aad
aad
iv)D
aad
aad
00
aad
0o

OooooosO0Oo0oo0ooOooao

O

OO oDooooooNv~™ooooogoaog

oo ooooooQgodg

a
O
g

[ |
[ |
[ |

O

OooooogQgogoao
Oooooogogogaog

O

g
O
g

O
O

O
O
O

O

0Do00O
0Do0oo
0Do00o
0Do0oo
0000000000000 O0O0O0O0O0D0O0O00n
0000000000000 O0OO0O0O0O0O0OO
O(b)(i)I(iv) DO OOODOODODDOOODODOO
0000O0()I0O0O00DO0DO0DO0O0DO0OO0OOnaO
0000000000000 O0O0O0O0O0O0O0O
(natched)D D0 ODOODDOODOOOOOOOO

O

g
O
g

0o0ooo
O (iii)

OOo0oododoogoood

O

Oo0ooooooooOooOooao
Oooooooogoogogoao

Oooooogdg

O

Ooooooogdg

000000000000 000O0
0000000000000 00
(iv(HD (iD0000o0o0oo

0000000000000
0000000000000
00()IODOOO0OO0O00O
0000000000000
(c)0DDODDODDOODOO
0000000000000
0000000000000
0000000000000
oooooo

(HODDOD0O0OO0OO0OODODD0O0OOOOOOOO
(ii)o O

0000000000000 O00O000
O(iii) 0000000000000
0000000 (iv)(i)D (iii)D 000
0000000000000 O00O000
0000000000000 O0O0O0O0O0

()OO ()0DODO(c)D0DO00O0D0DO
0000000000000 O0O000O0
0000000000000 0000

O
O

oo

oooooooobooOooooogao
oooobooboboooboboboo
ubbooboobooboooboood

(HDooooooooooooooboooopobbooooao
ooooooo@gHpboooooooobobooooooao
gbooboboobooboobooobooboooboooagadnb

oo

O

ugboobooboboobodoobooboobooboadnb
goooooooOobooooooooobobooogooao
gboobooboobooboooboobobooboooboaoadnb

10

20

30

40

50



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

Ooo0oooooooo0 oo oooo o0 oo oo oo o000 oD oDoooo0ooDoDooooooooood

(19) JP 2005-502368 A 2005.1.27

oodd
goano
ood
ooano
uoano

0000000000000 000000
000000 O
ooooooao
(iii)Do0 0O
0ooo0O0O0O0O
ooooooo
0000000
oooooo0O0O0oO0OoO

OO

-
-
o’

~
<
~
O
OooDooooo0oooooooooooogg,

O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0goooao
O Ooogooao

O

O

O
~

\'

~
<

~
|

oo oooooooooooooooq oo
O
O

~
Ooooocooooooooogooooao

OO0 o0DoDoogg4doooDoooggUooooooogd
Ooooocoooooooooooooooodg
Ooooooooooooooooooooogodg
Oooooooo0ooooooooooooogdg
Ooooooo4oooDooooogoooooogdg

Oooooooooooooooooogogooogoo
bbb ooooooooooooooooond

(]

i)
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OooDoDoooo4o0ooDoDooog4ogoooooaog
OO0 o0DoDoogog4ddooDoDooogogUooooooaog
Ooooooooooooooooooooao.o
Oooooooo0ooDooooooooooao
OooDooooo0ooDooooooooooao
OoDooDoooo0ooDooooooooooaog
OO0 oDoDoogogooooogd

OoooooooooooooN~oooogooaog
Ooooooooooooogod

Oooooooooooogdg

Ooooooogoogoooao
OoooooogQgogooao

Oooooooggogoao
Ooooocoooooooogd

Oooooooooooogd
Oooooooooooogdg
Ooooooooooooogdg
OoDooDooogoooooogdg

Oo0oooooo4o0ooDooooooooooogodg
OO0 oDoDooogoooooogod

Oo0ooooooooooDooogogogooooooogd

Ooooooooooooooodg
Oo0ooooooooooooodg

ooooooooboboooboooogao
gobooooobooooobooboaodanb
ooooooooboobooooooogoao
gooooooboooboooboogobod
gobooooobooooobooboaoadab
ooooooooboooooooooao
gobooooobobooobooboogonb
(o ooogooobogoooooo
ooooooooboboooboooogao
gobooooobooooobooboaodanb
oooooobooboooooooooao
goobooobooobooboogoboobonb
gbooobooboboobooboooboogdab
oooooooobooOooooogao
oooobooboboooboboboo
ubbooboobooboooboood
ooooooooboboooooogao
oboooboobooboooboboboag

Do oDoooo0DoDs<sS oo0ooooooogoo-g
:DDDDD

O oD oooooo~soOgoo
Y Y Y O O

~
Oooooooooooooooooogogoaog

O0Ooo0oo0oo0oao

oo ooooooogogogoo
O OooQoooo

~

\'

Ooooooooooooooogoooao
Ooooooooooooooogoooao
Ooooooooooooooogoooao
OO0 ooDooo4oooooogogogoooao
OO0 O0DoDoogogUoooDooogogogoooao
Ooooocoooooooooogoooao
Ooooooooooooooogoooao
Ooooooooooooooooooao
Oooooooodm~oOoooogogogoooao
DDDDDDVDDDDDD’\IDDDDD

O0Ooo0oooo
OOoo0oooao
O 0Oo0oooao
O 0Oo0Oooo

(HDoooooooooboooooooooooao
Ooo0D0oooO0O0oO0ooobODoOOooooODbDOano
obobooboobobooboobooboobobnn
gbooboobobaoaoan

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

oboooboooboooboooboooboooboooboooooboooboooboaodnb



(20) JP 2005-502368 A 2005.1.27
ooo0o0ooooo0oDU0odooOoOoDU0oo0ooooDoUoooDOoDU0UOooDDODO0oDUoDOooDoODOoDUoooDoDOO
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano
Ooooooooooooao
Oo00oo0oogao
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
oooao
Oo0Do0oooao
ooo0o0ooooo0oDU0odooOoOoDU0oo0ooooDoUoooDOoDU0UOooDDODO0oDUoDOooDoODOoDUoooDoDOO
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano
0oo00oooOo0D00dooDoD0oo0ooooDOo0o0oooDOoDU0UOooDOoDoDoooDoDooOooDoOOo
Oo00ooad
Oo0D0oooao
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
0oo00oooOo0D0oo0ooDo0D0oo0oooDoDo0ooDOoDU0ooo0DOoDoDooDoDoOoDooOooDoOOo
ooo00oooOO0D0doooDU0oo0ooooDOoUooooDOoDUooooDOoOooo
O0D0o0ooo
0oo00oooOo0D00dooDoD0oo0ooooDOo0o0oooDOoDU0UOooDOoDoDoooDoDooOooDoOOo
0000000000000 o0oo0oooDo0DO0oooDO0oDUoooOoDo0DoDOoooDoDooOooooOao
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
0oo0Do0oooDo0Do0odoooDoo0oooDo0DooooODOo0Do0Doo0DoDoDoDooDoDoDoDoooaO(H
arlow)J 00O 00O ODOO (Antibodies)D ODOODOODOOODOOAO (A Laboratory Manu
al) D00 D0DD0D0OO0OO0OO0DO0OO0O0O0DO0DO0DDODDOOOO0OO0OOO0OO00Oan(Cold Spring Harbor Lab
oratory Press)D 000 0OO0OD0OODOOODOODODOAOC(Cold Spring Harbor)O O ODO OO O
0oo0oo0ooooo0Do0oodooDoDoooo* 00" 0oDOoDUoooOoDOoDoOoooDoDooOooooOoao
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
0000000000 ooDo0D0oo0oooDoDoDoooDoDoDooooDOooooao
OoDo0oooo
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano
0oo00oooOo0D00dooDoD0oo0ooooDOo0o0oooDOoDU0UOooDOoDoDoooDoDooOooDoOOo
0000000000000 o0oo0oooDo0DO0oooDO0oDUoooOoDo0DoDOoooDoDooOooooOao
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
0oo00oooOo0D0oo0ooDo0D0oo0oooDoDo0ooDOoDU0ooo0DOoDoDooDoDoOoDooOooDoOOo
O0D0D0O0OD0OD0ODD0ODO0O0OO0OD0ODOO (organelles)I 000000 0O0CDODODODODODODODOODDOO
O (topological distribution)J 000 000OC0OO0OOOOODODODODDDODODODOOOOOO
Oo0o00o0oooOoD0oo0ooooDoooooDoooooao
Oo00oo0oogao
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
O
Oo0Do0oooao
ooo0o0ooooo0oDU0odooOoOoDU0oo0ooooDoUoooDOoDU0UOooDDODO0oDUoDOooDoODOoDUoooDoDOO
OOo0o0oooooood(nferiorn)D0ODDODDOOOODODODODODODODDDODODODODOOOOO

10

20

30

40

50



(21) JP 2005-502368 A 2005.1.27

00000000000 O0DO0OO0OO0O0O((Terry)d O Annals of Neurology 19810 100 184
-1920 0 00000000 oDDoDOoDOoOOo0DOo0U0O0U0U0oo0DoDoDoDoODoODOoDOoO0ooooDDDoDOoOOoOO
0oo00oooOo0D00dooDoD0oo0ooooDOo0o0oooDOoDU0UOooDOoDoDoooDoDooOooDoOOo
0000000000000 o0o0o0o0o0DoDoDoDo0o0O0o0ooo0DoDoDoDoDOoDOoOOo0OgOag((a
ge-matched) D D 0D DD ODOODDODODODODODDODODODODDODDODODODODDODDODODODODOOODOGDO

oooDOo0o0ooo0ooDO0DUooooDOoDo0DOoooDOoDU0DO0OoDoODODO0DO0oo0DoODODOoDOoOooODoDOoOO
(Strange) D 000000 O0DDO0ODOOO0DODODODODODODODDODOODODODOOOOOO

00000 (Brain Biochemistry and Brain Disorders)D 000 O0O0OOOODOO

O

~~ooooobooooooooooooooooboooboooonan

O
a
u
O
a
O
O
a
O
a
u
O
a
O
O
a
O
a
u
O
a
O
O
a
O
a
u
O
O
O
0
)

O

I e ) s e e s e sy s [ |
OO0 o0ooODooo4o0 oo oDoDooo oo UoOooDoDooogooooao
e s e e s e Y I o A

ogooad

oo ooooooogodg
oo ooooooogdg
OO0 ooooooogg
OO0 ooooooogdg
OO0 oo ooooogdg
ADDDDDDDDD
'UIZII:II:II:II:IDI:II:II:I

ooogao
ooogoao
oooao

Oooooooooooooogogooooao

oooag
gooad
ooogao
oooa

O
O
O
O
ooooao
O

oboooboonboad

oooooooooao
oooooooooao

goodaano

Molecular Cloning)0O
OooDooooDOooo
OooooooDooo
Oooooooooao
OooooooDooo

O

O
O
O

Oo0oo0ogao
Oo0ooo0goano

O
O

O

O
O
0
O

O

O

"I:II:II:II:II:II:II:II:II:II:I

t
O
g
u
O
g
O
g
t
O
egu

O 0O 0O (Oxford University Press)D 000 0O OO O (Oxford)d 19920 p.40 O

ooooooooooooooooooboboooooooooobobooobond
(LightCycler)J 000 O0O0ODODOOOOO0OOOODODODDDODODOOOOO

gboobooooobooboocoooboobooood
ooooooboOoocoooooooooboobooogogao
gboobooooboobooogobooboboog
ugboobooouoboobooboouobooboood
gooooobOoocoooooooooboobooogogao
gboobooooboobooooobooboooboodd
O (kinetics)DODODOOODODODODOOODODDODOODDOGO
gboooboobodg oboooobooboobognob
gboobooooobooboocoooboobooood
ooooooboOoocoooooooooboobooogogao
ul

ation)D 00 O0O0O00O0ODO

ooooooooao
ooooooooao
ooooooooao

O
O

oad
Ood

O Ooooo
O OooOooo
OO oOgoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Ooo
O 0Oooo

O
O

O 00d (Sambrook)O

ooogao
gooad
oooao
gooao
gooad

g o

O

reciprocal valuesO OO QOO

O Ooooo

O oOooo

O

od ooooooooboboooooogao
oo oooao
oooooooooooooooooooao

|

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

O
O
O
O

O0D00D0 Qiagen) D 00O O0DOOOO
ooooooooooooooooooao
(Russell)D D DO0DOO0ODOODOODOODO(
O 0O (A Laboratory Manual)d 0O O O0O0O0O
(Cold Spring Harbor Laboratory Press)O

O OO

Spring Harbor)O O OO O OO O200000 00O
Oo0o0D0o0ooooDooooooDoooooooad
O0000 (Agilent) 2100 OO OO O OODOOC(
Bioanalyzer)(OOODOODOODOOORDOOO (Agilent Technologies))O O OO ODNA OO
OO0Od((LabChip)D O D O0O0DDODDODDODODODODODODODODDDODDODODODOODODODODDDDODODODO

0oo00oooOo0D0oo0ooDo0D0oo0oooDoDo0ooDOoDU0ooo0DOoDoDooDoDoOoDooOooDoOOo
ooo0o0ooooo0oDU0odooOoOoDU0oo0ooooDoUoooDOoDU0UOooDDODO0oDUoDOooDoODOoDUoooDoDOO
O(Roche) D OODODODODODODDODDDDODDODODUODOOODODODDDDODOO OGO ((LightCycler)O O

10

20

30

40

50



Ooooooooooooao
ooogoao
(iN0DO0D0DO00D0O0OD0ODD0DO0ODO0O0DDODODDODODOO0DO ODRDOADOsuppressive subtractive
hybridizationO O O 0O O

O

OO0 o0o0oo0ooQgogoooo

x
Oooooooooooooogoooao

OooooooooooDoooogogooooao

OoooooogoQgdg

O

-HCI

O

oooDooooao
ODO0Ooooao
(Proc Natl Ac
00000 0

Ooo0oo0oogoood

O O0ooo

O

OOo0ooooooooooooogd
OO0 oooooogogdg
OooooooQgoao
Ooo0oooogooQgoo
OoooooogogQgoo
Ooo0oooogoQgoo
OooooooggogaoQg

0
O
ad
0
O

gboboobooboboogoboobooobobao
oboooboobooboboobooboooboao
OO0OO0OO0O0OO0OO0OD0OO0OO0O0O0D(biatchenko)O
USA 19960 930 6025-30)0 0 00000
uobooobooboobobooboaoooboa
OO0 (subtracted)D DO ODOOOOODOO

Sci

(22) JP 2005-502368 A 2005.1.27

googao

a
O
g
u

O Oooo
O 0Oooo

u
O
g
u

O 0Ooo0ooo
O 0Oo0ooo
O0Oo0oooaoo
O 0Oo0ooo

ggooao

PCR-Select cDNA subtraction kitO O O OO O O O (Clontech)

O

O

O
g
a
O
a

O

O
g
a
O
g

O

O

O Ooooo
OOoogoooo=

ClontechO
OO0oOooeedndn
(nested)PCRUOD 00 D0DDODDODOOCOOOOOODDODDODDODOOOOOOOOOOO

O012000000RsalO000D0DODODODODODDODODODOODDODODOO
00000 oUoooDoDooOoUU0oUUUoUoDoDoODoDOoOOoOOoUOOoUoUoOooDDODODDOOO

O

O ocooDooooao ODoDOo0DOooooDooooao
RsalD D OO GQOOoooQooao
O0oDo0DooooDooooao
Ooooooooooo
Ooo0ooooooooao
Advantage Polymerase M
OO0O0O0O00D0DOD0OAO0PCRO

LSO00o0Dooobooogoad

OO0 o0ooooogod
OOoo0oo0oooao
Oooooooodg
OOoo0ooooao
O 0Ooo0ooooao
O O0Oo0Oooooao
O 0Oo0ooOoooao
N O o0Ooooo
OOoooooao
OOoo0ooooao
O 0OooOooooao
O Oo0ooooogod
= O 00O

2

(Subtracted)D O DO0OO0O0ODOODOODOOODODOE.coli INVaF’ OO0 (OO
OO (Invitrogen)) D OOODDODOOOOODOOOoOOODDODOODODOOOOoOooOOOO

oooOOoOooooOoOoOoooOOooooooOoOooppDbOO
oobOo0oO0ooooODOoOooobOOoo0DoooODDbOOoOoooODoO
pH 9.00 1.5 mM MgCI, O 50 mM KCIO 200p M dNTPO 0.5p
oco(@oOooooobooooboobobooo)bl1.5000TaqOd O
0O 0000 (Pharmacia Biotech))D OO D 1p IDOOOOOO
ocoooooooOoOooooooooobooooooooooao
cooptoOODODODODDODDODDODODODODODOpODODOOOD ODODODDODOO
Ficoll))DOOOooooOoODOoOOOOoOooooppwbbDbOOOODOOoooonono
O (Roche)0 O OODODODOOOODODODODDODDODDODOOODDODDODOODODDODDOOD
OD00O (duplicate)D 000 O00D0OO0O0OODODDODOOOODODODODOODOOD
ential) D 00000000 OOODOOODODODOOOODODOODODDODDOOO

Oup Oooooao
O0010 mM Tris
oooooooao
(0DoODboooodad
Oo0duwOoooao
oooooooao
ooogoo(
oodgaog
oooogao
O 0 (differ
oodgogao

OOooooao
O OooOoooo
O OooOgooo

Oo0ooOg=0od

Oo0oo0ogao

0000000000000 D0000O0D00O00O0D00000000000O00 (Wang)O O
00000 (Brown)O Proc Natl Acad Sci USA 19910 880 11505-90 0 0 O O O O O (Clon
tech)yDOOODOODODOODOODODOOODOOODOOOOOODOOOOOOOOOOOOOOO
0000000000000 O0O00O0DIGDNAODODODODGODO (Labeling Kit)(D OO (
Roche)) D00 0D0OOODODDOOODODDOOOODODOOOOOODIG OOOO (Easy) HYB
(00O (Roche)) DD DDOODODDOODODODODDOODOODODOODOODOODODOOOODOO
000000000002 xSSC/0.5%SDS00000 0D0O0O00OO0OODO0O0O0OOOoO.
1 xSSC / 0.5% SDSOOODDODOOOODIGDNAODDOCODOODOOO (Detection Kit)(
000 (Roche)) DD DDOODOOOD

O CDP-StarQd
0 O Kodak BiomaxO
ooooao
ooogoao
ooooao
ooooao

v OOgooo

goooboobganb

MR O OO0

OooooooDooo
Oooooooooo
ODEMBL O ODODODODDODODOOODDODODOODODODODOODODODODOODODOOO

O000O0DO0OO0D0DO0OO0ODODOORD(the University of Wisconsin Genetic
Computer Group)(GCO) DO DD O UOOODODODDDODDODDODODODUOODODODODDDODDODDODOOO

O0D0O0O0O00O00-DIG-AP OO O (conjugates)O O
O00D0oo0o0oDO0DooooDoDoooooDoooooao
OO0O0OOD0OO0O00Od (chemiluminescent film)Od O O
00D0O0ooDoDO0oooooODOoooooDoDoooooo
000000 o0oo0ooDDoDOoDDO0oOO0O0OoooaoNeBr O

10

20

30

40

50



oagdad
oood

(ii)0

O 0Ooo0ooOoo

O

O
a
O
a
u
O

O

O Ooooo

O

OOoo0ooogooogao
OOo0oogogoodgdao

O

O

(23)

JP 2005-502368 A 2005.1.27

ooooaod

O

OooooooooDoDoooooooao

0O 00O (LightCycler) DO ODODDDO((Roche)DOOOOOODODODDDODODDODOO

O 000O00D0O0OPositive corroboration0 000D O00ODO0ODOODOOOOODOAO

0o0oo0oooooDoDoDooo0O0o0ooo0oDoDoDoDooo0Oo0o0oooOooDoDDoDOoOOO

0o0dooooooDooo0oU0UoUooUooUooDoDoDooUoUoUooOooUooUooDoDoDOoOOoOad

0o0odoooooDoDoDooOoU0OoUUoDoDoDoDoOOoOOoDOoOOooOoooOooDoDODDoDOOO

0o0o0o0ooooDoDoDooo00o0o0oo0DoDoDoDooo0Oo0o0ooooDoDoDoOOaO

Oo0doo0oDoo0oDoo0ooDooDoo0oDo0o0ooDooDoDooDoooDoDoOs -TACT
GGGTGGAGCAGGGTCTT-3" O O O 5" -GGTCCCTGGAGGTGTATATGACA-3' O 0O DODODOOOOO(L

ightcycler)-DNA-O O

O 0O (Master)-SYBR-O O OO OOOO (Green mix)(Tag DNAO O O

OCoOO0DO0O0OO0OO0OO0OO0OO0O0OdTTP DO O OOdUTP OO OdNTPO OO O (mix)d SYBRO O O

O (Green)

oo ooooooogodg
oo ooooogooQgodg
oo ooooogooQgg

O

O
O

ubooboobooboooboobooboobooooad
ooooooooOboOoooooooooboDboooad
ooooboooboobs

31
O
a

OOoo0oo0oooao

O

O
O
O

O

TCTCATCAAGCGTCAGCAGTTC-3" O

O

Oooooogogdg

O

OoOOgeeoQgood

O

1 0000001 mM MgCl,O OO 0O (Roche)D O O)3J 00O 3 mM MgCl,O0.5
UM OODOODDO0.16p 1 TagStart 00O OO OO OO (Clontech)D OO OO 1y 10 cDN
ADDDODOODODO (400200100500 001 ng OO0 OO CcDNAD OO O OO O (Clontech))

000000000000 000000000000000000000000000
0000000000000 O0OO0O00DO0DOO0DO0ONDOO0DOOODOODODOODOOoOoOaOn
0000000000000 00O00O000O00000000O00O0 (LabChip)D O (OO
000 (Agilent) 2100 00 OO OO O OO (Bioanalyzer)D OO OO DOOODOOODOODO
(Agilent Technologies))D 0D ODOCOODOOOOOOCOODOODODCOOOOOOODOOO

oooooobobooOoooao
g
gooboobooboaooodghb
ooooooobbooooao
gooobooboooboogan
-ACTGAAGCACTACGGGCCTG-3’
goooooboobobood
goooboobooood
oooooooobooooan
oooboobooboboog
u

O Ooo0ooo

O

OooooooogoQgaQg
OooooooQgogoaoQg
OooooogogaoQg
OO O0oooeooOod

uobooboooboobooobooboadnb
ooooooooboboooboooogao
gobooooobooooobooboaodanb

-AGCCGTTGGTGTCTTTGCC-3" O O OO O
,0o0ooooogoboooooboognob
gobooooobooooobooboaoadab
oooooooobobooobooogogoao
5" -GGTCAAATTTACCCTGGCCA-3' O O OS5
ugboboboobdooboooobadd

,Jooobooocod0ouooooobooboboboogooooooboboobooooooooaon

gboboobooboboobooboobooobao
ooooooooooocooooooooooao
AAGGTGACA-3' O 0O O5 -GGCAAGGGACTTCCTGTAA-3' O
g

O

-CGTCATGGGTGTGAACCATG-3’
ubouobooboboobooboooboobooooboobooboouoboobaa

gboboobooboooooand
Ooooo6o005 -TGGAACGGTG
goooboobobogno
gboooboobooboooad
ooooooOoooogogao
5

O
O
O
O
O
g -GCTAAGCAGTTGGTGGTGCAG-

O 0Ooo0oogooo
O OooQgoogooao

oooooooboooooooogoooooboooooOooooooboboDobobooOoOoao
obooobooboobooboobooboobooboobooobooboooboooboaas

-GTCGCTGGTCAGTTCGTGATT-3’

oogogs

-AGCAGTTGGCTGTTGTACCTCTC-3' O OOOOOO

goooboooobogoboboogobooboboooboobooboobooDbonb
gboooboobooboobobobooboobooooobooboooboooboobooboodnb

googao
ugboouobooboboobobobooboobooooobooboboooboobooadnb
coooooooooooo.o0OO0OO0OOoOoooOoODbODDOOOOOOOOoOoDbODbDDOODOO

oooobooobooboobooobobooboobooobooobooboobooobobooboodnb

10

20

30

40

50



O 0Ooo0ooo

L e T e T e R |

[

Oooooooooooooogooao

Oooooooo0oooooogogooao

OO0 oooooo4gogooooog

O
O
O
O

O
O
O
O
O

OO0 oooooogoggogooooaog

OooooooDoooogooogo

Oo0ooooooooooooa.o

OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
OooooogoQgogaoQg

O O

(24) JP 2005-502368 A 2005.1.27

ooooooooboooooooooooboooooooooooonD,
oooooooooooooooooooobobooooOooao

E- okR) / EE ) [ng £ X cDNA]

ubouobd ooouobooboooboobooboooboooboobadnb
oooooooooaon

FBL2 @& [ngl / Y4074 2B fE [ng]

FBL2 ®i5&E[ng] /Y44 O74')>B H®HiZE [ng]

OOo0Dooooogod
Ooooooood
Oooooooodg
Oooooooodg
OoOoo0oooogod
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
OO0 o0oooogod
OooOoo0oood
Oo0o0oood
OoOoooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0Ooood
OooOoo0oood
Ooo0oo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0ooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod

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

10

20

30



(25) JP 2005-502368 A 2005.1.27

ogooao Ooooao
2 A N
S N N =1:
= N N
i £ +
E
& -
‘*e“ _ o A (f8)
.
R N EE 1 (#16) 1.98
g e £E 2 (#10) 5.44
T / =3 (#11) 2.23
& w £ 4 (#14) 1.84
e
" x#8 1 (#10) 0.97
) ) XER 2 (#11) 0.94
T X E T x = X 3 (# 5) 1.45
SR 4 (# 4) 0.67



JP 2005-502368 A 2005.1.27

(26)

ooogao

ZEOEIEQ L EECIFEOE —2 N1 L L



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

27)

oooooooooooano

WO 03/023405 Al

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

19) World Intellectual P: ty O izati
O vt e " L e

(43) International Publication Date (10) International Publication Number

20 March 2003 (20.03.2003) PCT WO 03/023405 Al

{51) Tnternational Patent Classification”: GOIN 33/68  (74) Agents: MEYERS, Hans-Wilhelm el al.; Postfach 10 22
41, 50462 Kéln (DE).
{21) International Application Number: PCT/EP02/10057

22) International Filing Date: (81) Designated States (national): Ali, AG, AL, AM, AT, AU,

o o 7 September 2002 (07.09.2002) A7, BA, BB, BG, BR, BY, BZ, CA, CII, CN, CO, CR, CU,
€z, DE, DK, DM, DZ, EC, EE. ES, FI, GB, GD, GE, GII,

(25) Filing Language: English GM, 1IR, 11U, ID, IL, IN, I8, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, II, LU, LV, MA, MDD, MG, MK, MN, MW,

(26) Publication Language: inglish MX, M7, NO, N7, OM, PH, PT, PT, RO, RU, SD, ST, SG.
ST, SK, ST, TI, TM, TN, TR, TT, TZ, UA, UG, US, UZ,

(30) Priority Data: VC, VN, YU, ZA, ZM, ZW.

011214426 7 Scplember 2001 (07.09.2001)  EP

(84) Designated States (regionall: ARLPO patent (GIL, GM,
KL, LS, MW, MZ, SD, SL, 82, 1Z, UG, ZM, ZW),
Viurasian patent (AM, A%, BY, KG, KZ, MDD, RU,I7, TM),
Furopean patent (AT, BE, BG, CT1, CY, €7, DE, DK, EE,

{71) Applicant (for ail designated States except {1S): EVOTEC
NEUROSCIENCES GMBH [DE/DE]; Schnackenbur-
gallee 114, 22525 ITamburg (DE).

(72) Inventors; and ES, FL, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
(75) luventors/Applicants (for US onfy): VON DER KAM- “LR), OAPI patent (B, BI, CI, CG, CL, CM, GA, GN, GQ,
MER, Heinz [DE/DE]; Verbindungssirasse 6d, 22607 GW, ML, MR, NI, SN, D, TG).

Ilamburg (DE). POHLNER, Johannes [DE/DE]: Quit-
tenweg 11, 22175 Ilamburg (DE). HIPFEL, Rainer Published:
|DL/DL; Albert-1rinkel-Str. 6, 69126 Heidelberg (DL). with infernational search report

[Continued on next page]

{54) Title: DTAGNOSTIC AND THERAPEUTIC USE OF F-BOX PROTEINS FOR AT.ZHEITMER'S DISEASE AND RELATED
NEUROCDEGENERATIVE DISORDERS

Verification of Differentlal Expression
of FBL2 by Quantitative RT-PCR

Fluorescence

Cycles
b)

Fluorescence

Cycles

(57) Abstract: The present invention discloses the dilTerential expression of the gene coding for T-hox and leucine-rich repeat pro-
tein FBL2 in specilic brain regions of Alcheimer’s disease patients. Based on this finding, the invention provides a method for
di; ing or icating Alzhcimer’s discase in a subject, or for determining whether a subjeet is at increased risk of devel-
oping Alzheimer” s discase. l'urthermore, the invention provides therapeutic and prophylactic methods for trearing or preventing
Alzheimer’s disease and related neurodegenerative disarders using a gene coding for an li-box and lencine-rich repeat protein, in
particular FBL.2. A method of screening for ing agents o ive diseases is also disclosed.

JP 2005-502368 A 2005.1.27



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

WO 03/023405 Al

(28)

0 0 O A0 00 AR

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

JP 2005-502368 A 2005.1.27



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

(29)

WO 03/023405 PCT/EP02/10057

DIAGNOSTIC AND THERAPEUTIC USE OF F-BOX PROTEINS FOR
ALZHEIMER’S DISEASE AND RELATED NEURODEGENERATIVE
DISORDERS

The present invention relates to methods of diagnosing, prognosticating and
monitoring the progression of neurodegenerative diseases in a subject.
Furthermore, methods of therapy control and screening for modulating agents
of neurodegenerative diseases are provided. The invention also discloses

pharmaceutical compositions, kits and recombinant animal models.

Neurodegenerative diseases, in particular Alzheimer's disease (AD), have a
severely debilitating impact on a patient’s life. Furthermore, these diseases
constitute an enormous health, social, and economic burden. AD is the most
common age-related neurodegenerative condition affecting about 10 % of the
population over 65 years of age and up to 45 % over age 85 (for a recent
review see Vickers et al., Progress in Neurobiology 2000, 60:139-165).
Presently, this amounts to an estimated 12 million cases in the US, Europe,
and Japan. This situation will inevitably worsen with the demographic
increase in the number of old people (“aging of the baby boomers®) in
developed countries. The neuropathological hallmarks that occur in the brains
of individuals suffering from AD are senile plaques, composed of amyloid-p
protein, and profound cytoskeletal changes coinciding with the appearance of
abnormal filamentous structures and the formation of neurofibrillary tangles.
AD is a progressive disease that is associated with early deficits in memory
formation and ultimately leads to the complete erosion of higher cognitive
function. A characteristic feature of the pathogenesis of AD is the selective
vulnerability of particular brain regions and subpopulations of nerve cells to
the degenerative process. Specifically, the temporal lobe region and the
hippocampus are affected early and more severely during the progression of
the disease. On the other hand, neurons within the frontal cortex, occipital
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cortex, and the cerebellum remain largely intact and are protected from
neurodegeneration (Terry et al., Annals of Neurology 1981, 10:184-192).

Currently, there is no cure for AD, nor is there an effective treatment to halt
the progression of AD or even a method to diagnose AD ante-mortem with
high probability. Several risk factors have been identified that predispose an
individual to develop AD, among them most prominently the epsilon4 allele of
apolipoprotein E (ApoE). Although there are rare examples of early-onset AD
which have been attributed to genetic defects in the genes for APP,
presenilin-1, and presenilin-2, the prevalent form of late-onset sporadic AD is
of hitherto unknown etiologic origin. The late onset and complex pathogenesis
of neurodegenerative disorders pose a formidable challenge to the
development of therapeutic and diagnostic agents. It is crucial to expand the
pool of potential drug targets and diagnostic markers. It is therefore an object
of the present invention to provide insight into the pathogenesis of
neurodegenerative diseases and to provide methods, materials, and animal
models which are suited inter alia for the diagnosis, identification of
compounds useful for therapeutic intervention, and development and
monitoring of a treatment of these diseases. This object has been solved by
the features of the independent claims of the present invention. The

subclaims define preferred embodiments.

F-box proteins constitute a family of proteins characterized by an
approximately 40 amino-acid motif called the F-box. The F-box motif was first
recognized in the cyclin F protein (Bai et al., Cell 1996, 86:263-274). In
subsequent studies, at least 38 human F-box proteins have been identified
(Kipreos and Pagano, Genome Biology 2000, 1:3002.1-3002.7; Cenciarelli, et
al., Current Biology 1999, 9:1177-1179; Winston et al., Current Biology 1999,
9:1180-1182). Frequently, F-box proteins may contain further secondary
motifs such as leucine zippers, zinc and ring fingers, cyclin domains, and
proline-reach regions. Functionally, the F-box is a peptide module acting as a
site of protein-protein interactions. In specific examples, the F-box domain

allows proteins to enter into a complex with Skp1 (S-phase kinase-associated
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protein 1). F-box proteins have been implicated in the control of degradation
of cellular regulatory proteins via the ubiquitin-proteasome pathway. Protein
degradation by the ubiquitin-proteasome pathway is an essential cellular
process of selective removal of proteins from the cell and plays a major role
in many cellular processes including signal transduction, transcription and the
control of the cell cycle (Hershko et al., Nature Medicine 2000, 6:1073-1081;
Joazeiro and Hunter, Science 2000, 289:2061; Pickart, Nature Cell Biology
2000, 2:139-141). A key feature of the ubiquitin-proteasome pathway is the
covalent attachment of ubiquitin {ubiquitination) by an enzyme complex to a
protein destined for removal. Thereby, the ubiquitin-tagged protein is targeted
to the 268 proteasome where it becomes proteolytically degraded. In the
central nervous system, proteasome-mediated protein degradation is critical
for the breakdown and removal of damaged or misfolded cellular proteins
(Alves-Rodrigues et al., Trends Neurosci 1998, 21:5616-520). The linkage of
ubiquitin to a substrate is carried out by the ubiquitin ligase complex,
generally comprising three classes of enzymes in a sequential reaction.
Ubiquitin activating enzymes (E1) activate ubiquitin by forming a thioester
bond between the E1 enzyme and ubiquitin. Subsequently, a trans-
esterification to a member of the E2 class of enzymes (ubiquitin conjugating
enzyme) is carried out. Finally, ubiquitin is transferred from the E2 enzyme to
the substrate protein with the assistance of a (E3) ubiquitin ligase. E3
ubiquitin ligases are made up of several components. Specifically, F-box
proteins are one of the four components of ubiquitin protein ligases
(Deshaies, Annu Rev Cell Dev Biol 1999, 15:435-467). The function of F-box
proteins within the ubiquitin protein ligase complex may be to specifically
recruit substrates for ubiquitin conjugation thus conferring substrate
specificity to the degradation process. A possible involvement of the human
homolog of the C.elegans F-box protein Sel-10 in Alzheimer's disease has
been disclosed recently (WO 0075328). Sel-10 belongs to a subfamily of F-
box proteins which is characterized by multiple WD-40 repeats. This subfamily
of F-box proteins is referred to as "Fbw" (for a detailed discussion of the

domain structure of F-box proteins, giving rise to altogether three subfamilies
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of F-box proteins, refer to Winston et al., Current Biology 1999, 9:1180-1182).
The subfamily referred to as "Fbx" lacks known protein-interaction domains.

A clearly distinguishable subfamily of F-box proteins contains a C-terminal
leucine-rich repeat region in addition to the N-terminally situated F-box motif.
Members of this subfamily of the F-box proteins are referred to as F-box and
leucine-rich repeat proteins, "Fbl". The gene coding for the human F-box and
leucine-repeat protein FBL2 was independently identified by several groups
(patent applications by Harper and Elledge, W09918989; Chaiur et al.,
WO00012679; Zhang et al., WO0075184). Examplary nucleotide sequences of
the human FBL2 gene have been deposited in the NCBI Genbank database
(accession numbers: NM_012157 (curated version), AF176518 and AF174589
(previous versions)). An examplary amino acid sequence of the corresponding
FBL2 protein is referenced in the NCBI Genbank database under the
accession number NP_036289 (curated version). Further entries into the
database for the FBL2 protein can be found under the NCBI Genbank
accession numbers AAF04510 and AAF03128. The rat homolog of the human
FBL2 gene exhibits a high degree of similarity to its human counterpart on the
amino-acid sequence level (llyin et al., FEBS Lett 1999, 459:75-79). The rat
FBL2 gene is expressed ubiquitously but with varying amounts among
different adult rat tissues. Three different sizes of rat mRNA transcripts were
revealed by Northern blot analysis. Whereas the low-sized transcript was
predominantly expressed in spleen, thymus and testis, the high molecular
weight transcripts were preferably expressed in skeletal muscle, heart and
brain. A GFP fusion protein of rat FBL2 expressed in human osteosarcoma U-
208 cells could be localized to punctuate foci in the cytoplasm mainly in the
vicinity of the nucleus.

To date, no experiments have been disclosed that demonstrate a relationship
between the dysregulation of expression of a gene coding for an F-box and
leucine-rich repeat protein, in particular FBL2, and the pathology of
neurodegenerative diseases, in particular AD. Such a link, as disclosed in the
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present invention, offers new ways, inter alia, for the diagnosis and treatment
of these diseases.

The singular forms "a", "an", and "the" as used herein and in the claims
include plural reference unless the context dictates otherwise. For example,
"a cell" means as well a plurality of cells, and so forth. The term “and/or” as
used in the present specification and in the claims implies that the phrases
before and after this term are to be considered either as alternatives or in
combination. For instance, the wording “determination of a level and/or an
activity” means that either only a level, or only an activity, or both a level and
an activity are determined. The term “level” as used herein is meant to
comprise a gage of, or a measure of the amount of, or a concentration of a
transcription product, for instance an mRNA, or a translation product, for
instance a protein or polypeptide. The term “activity” as used herein shall be
understood as a measure for the ability of a transcription product or a
translation product to produce a biological effect or a measure for a level of
biologically active molecules. The term “activity” also refers to enzymatic
activity. The terms “level” and/or “activity” as used herein further refer to gene
expression levels or gene activity. Gene expression can be defined as the
utilization of the information contained in a gene by transcription and
translation leading to the production of a gene product. A gene product
comprises either RNA or protein and is the result of expression of a gene. The
amount of a gene product can be used to measure how active a gene is. The
term “gene” as used in the present specification and in the claims comprises
both coding regions (exons) as well as non-coding regions (e.g. non-coding
regulatory elements such as promoters or enhancers, introns, leader and
trailer sequences). The term "regulatory elements" shall comprise inducible
and non-inducible promoters, enhancers, operators, and other elements that
drive and regulate gene expression. The term “fragment” as used herein is
meant to comprise e.g. an alternatively spliced, or truncated, or otherwise
cleaved transcription product or translation product. The term “derivative” as
used herein refers to a mutant, or an RNA-edited, or a chemically modified, or

otherwise altered transcription product, or to a mutant, or chemically madified,
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or otherwise altered translation product. For instance, a “derivative” may be
generated by processes such as altered phosphorylation, or glycosylation, or
lipidation, or by altered signal peptide cleavage or other types of maturation
cleavage. These processes may occur post-translationally. Fragments,
derivatives, or variants of the F-box and leucine-rich repeat protein FBL2 may
include, but are not limited to, a functional F-box domain or other functional
modules, such as leucine-repeat modules, contained within the polypeptide
sequence of FBL2. The term “modulator” as used in the present invention and
in the claims refers to a molecule capable of changing or altering the level
and/or the activity of a gene, or a transcription product of a gene, or a
translation product of a gene. Preferably, a “modulator’ is capable of
changing or altering the biological activity of a transcription product or a
translation product of a gene. Said modulation, for instance, may be an
increase or a decrease in enzyme activity, a change in binding
characteristics, or any other change or alteration in the biological, functional,
or immunological properties of said translation product of a gene. The terms
"agent", ‘“reagent", or "compound" refer to any substance, chemical,
composition, or extract that have a positive or negative biological effect on a
cell, tissue, body fluid, or within the context of any biological system, or any
assay system examined. They can be agonists, antagonists, partial agonists
or inverse agonists of a target. Such agents, reagents, or compounds may be
nucleic acids, natural or synthetic peptides or protein complexes, or fusion
proteins. They may also be antibodies, organic or anorganic molecules or
compositions, small molecules, drugs and any combinations of any of said
agents above. They may be used for testing, for diagnostic or for therapeutic
purposes. The terms "oligonucleotide primer" or "primer” refer to short nucleic
acid sequences which can anneal to a given target polynucleotide by
hybridization of the complementary base pairs and can be extended by a
polymerase. They may be chosen to be specific to a particular sequence or
they may be randomly selected, e.g. they will prime all possible sequences in
a mix. The length of primers used herein may vary from 10 nucleotides to 80
nucleotides. "Probes" are short nucleic acid sequences of the nucleic acid
sequences described and disclosed herein or sequences complementary
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therewith. They may comprise full length sequences, or fragments,
derivatives, isoforms, or variants of a given sequence. The identification of
hybridization complexes between a "probe™ and an assayed sample allows the
detection of the presence of other similar sequences within that sample. The
term "variant” as used herein refers to any polypeptide or protein, in reference
to polypeptides and proteins disclosed in the present invention, in which one
or more amino acids are added and/or substituted and/or deleted and/or
inserted at the N-terminus, and/or the C-terminus, and/or within the native
amino acid sequences of the native polypeptides or proteins of the present
invention. Furthermore, the term "variant” shall include any shorter or longer
version of a polypeptide or protein. "Variants” shall also comprise a sequence
that has at least about 80% sequence identity, more preferably at least about
90% sequence identity, and most preferably at least about 95% sequence
identity with the amino acid sequences of an F-box and leucine-rich repeat
protein, in particular FBL2. "Variants" include, for example, proteins with
conservative amino acid substitutions in highly conservative regions.
“Proteins and polypeptides” of the present invention include variants,
fragments and chemical derivatives of the protein comprising the amino acid
sequences of FBL2. They can include proteins and polypeptides which can be
isolated from nature or be produced by recombinant and/or synthetic means.
Native proteins or polypeptides refer to naturally-occurring truncated or
secreted forms, naturally occurring variant forms (e.g. splice-variants) and
naturally occurring allefic variants. In the present invention, the terms "risk",
"susceptibility”, and "predisposition" are tantamount and are used with respect
to the probability of developing a neurodegenerative disease, preferably

Alzheimer's disease. The term ‘AD’ shall mean Alzheimer's disease.

Neurodegenerative diseases or disorders according to the present invention
comprise Alzheimer's disease, Parkinson's disease, Huntington's disease,
amyotrophic lateral sclerosis, Pick's disease, fronto-temporal dementia,
progressive nuclear palsy, corticobasal degeneration, cerebro-vascular
dementia, multiple system atrophy, argyrophilic grain dementia and other

tauopathies, and mild-cognitive impairment. Further conditions involving
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neurodegenerative processes are, for instance, ischemic stroke, age-related

macular degeneration, narcolepsy, motor neuron di , prion di .

traumatic nerve injury and repair, and multiple sclerosis.

In one aspect, the invention features a method of diagnosing or
prognosticating a neurodegenerative disease in a subject, or determining
whether a subject is at increased risk of developing said disease. The method
comprises: determining a level, or an activity, or both said level and said
activity of (i) a transcription product of a gene coding for an F-box and
leucine-rich repeat protein, and/or of (ii) a translation product of a gene
coding for an F-box and leucine-rich repeat protein, and/or of (iii) a fragment,
or derivative, or variant of said transcription or translation product in a sample
from said subject and comparing said level, and/or said activity to a reference
value representing a known disease or health status, thereby diagnosing or
prognosticating said neurodegenerative disease in said subject, or
determining whether said subject is at increased risk of developing said

neurodegenerative disease.

The invention also relates to the construction and the use of primers and
probes which are unique to the nucleic acid sequences, or fragments, or
derivatives, or variants thereof, as disclosed in the present invention.
Oligonuclectide primers and/or probes can be labeled specifically with
fluorescent, bioluminescent, magnetic, or radioactive substances. The
invention further relates to the detection and the production of said nucleic
acid sequences, or fragments, or derivatives, or variants thereof, using said
specific oligonucleotide primers in appropriate combinations. PCR-analysis, a
method well known to those skilled in the art, can be performed with said
primer combinations to amplify said gene specific nucleic acid sequences
from a sample containing nucleic acids. Such sample may be derived either
from healthy or diseased subjects. Whether an amplification results in a
specific nucleic acid product or not, and whether a fragment of different length
can be obtained or not, may be indicative for a neurodegenerative disease, in

particular Alzheimer's disease. Thus, the invention provides nucleic acid
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sequences, oligonucleotide primers, and probes of at least 10 bases in length
up to the entire coding and gene sequences, useful for the detection of gene
mutations and single nucleotide polymorphisms in a given sample comprising
nucleic acid sequences to be examined, which may be associated with
neurodegenerative diseases, in particular Alzheimers disease. This feature
has utility for developing rapid DNA-based diagnostic tests, preferably also in

the format of a kit.

In a further aspect, the invention features a method of monitoring the
progression of a neurodegenerative disease in a subject. A level, or an
activity, or both said level and said activity, of (i) a transcription product of a
gene coding for an F-box and leucine-rich repeat protein, and/or of (ii) a
translation product of a gene coding for an F-box and leucine-rich repeat
protein, and/or of (iii) a fragment, or derivative, or variant of said transcription
or translation product in a sample from said subject is determined. Said level
and/or said activity is compared to a reference value representing a known
disease or health status. Thereby, the progression of said neurodegenerative
disease in said subject is monitored.

In still a further aspect, the invention features a method of evaluating a
treatment for a neurodegenerative disease, comprising determining a level, or
an activity, or both said level and said activity of (i) a transcription product of
a gene coding for an F-box and leucine-rich repeat protein, and/or of (ii) a
translation product of a gene coding for an F-box and leucine-rich repeat
protein, and/or of (iii) a fragment, or derivative, or variant of said transcription
or translation product in a sample obtained from a subject being treated for
said disease. Said level, or said activity, or both said level and said activity
are compared to a reference value representing a known disease or health

status, thereby evaluating the treatment for said neurodegenerative disease.

In a preferred embodiment of the herein and hereinafter claimed methods,
kits, recombinant animals, molecules, assays, and uses of the instant
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invention, said neurodegenerative disease or disorder is Alzheimer's disease,

and said subjects suffer from Alzheimer's disease.

In the present invention, it is particularly preferred that said gene coding for
an F-box and leucine-rich repeat protein is the gene coding for FBL2
(comprising nucleotide sequences referenced under NCB! Genbank accession
numbers: NM_012157, AF176518, AF174589), and that said F-box and
leucine-rich repeat protein is FBL2 (comprising amino acid sequences
referenced under NCB! Genbank accession number: NP_036289). It should
be understood that, within the scope of the instant invention, the referenced
nucleotide and amino acid sequences are of examplary nature, and that a
gene coding for FBL2, and the corresponding translation products thereof,
also comprise fragments, derivatives, and variants of said nucleotide and
amino acid sequences. Further currently known members of the subfamily of
human genes coding for F-box and leucine-rich repeat proteins and/or
members of the subfamily of human F-box and leucine-rich repeat proteins,
and/or fragments thereof, are listed in the following with examplary
referencing of their corresponding NCBI Genbank / EMBL accession numbers:
FBL1 (Skp2), U33761; FLR1, AF142481, FBL3, AF186273, AK001271;
FBL3a, AF129532, FBL3b, AF129533; FBL4, AF174590, AF176699,
AF199420; FBL5, AF174591, AF176700, AF199355, BCO030656; FBL6,
AF174592, AF199356; FBL7, AF174593; FBL9, AF176701; FBL10,
AK027692; FBL11, BC001203; human homolog to mouse FBL8, AK002140;
human homolog to mouse FBL12, AKO000195, BCO001586, AK027004;
hypothetical 43.3 kDa protein, AL133602; P45SKP2-like protein, AF157323;
cDNA FLJ20146, AK000153; cDNA FLJ10576, AK001438; FLJ00115 protein,
AK024505; cDNA FLLJ22888, AK026541; novel protein BA18114.4, AL121928.

The present invention discloses the detection, differential expression and
regulation of a gene coding for an F-box and leucine-rich repeat protein, in
particular the F-box and leucine-rich repeat protein FBL2, in specific brain
regions of AD patients. Consequently, a gene coding for an F-box and
leucine-rich repeat protein and its corresponding gene products may have a
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causative role in the regional selective neuronal degeneration typically
observed in AD. Alternatively, a gene coding for an F-box and leucine-rich
repeat protein and its corresponding gene products may confer a
neuroprotective function to the remaining surviving nerve cells. Based on
these disclosures, the present invention has utility for the diagnostic
evaluation and prognosis as well as for the identification of a predisposition to
a neurodegenerative disease, in particular AD. Furthermore, the present
invention provides methods for the diagnostic monitoring of patients

undergoing treatment for such a disease.

It is preferred that the sample to be analyzed and determined is selected from
the group comprising brain tissue or other body cells. The sample can also
comprise cerebrospinal fluid or other body fluids including saliva, urine, serum
plasma, or mucus. Preferably, the methods of diagnosis, prognosis,
monitoring the progression or evaluating a treatment for a neurodegenerative
disease, according to the instant invention, can be pacticed ex corpore, and
such methods preferably relate to samples, for instance, body fluids or cells,
removed, collected, or isolated from a subject or patient.

In further preferred embodiments, said reference value is that of a level, or an
activity, or both said level and said activity of (i) a transcription product of a
gene coding for an F-box and leucine-rich repeat protein, and/or of (ii) a
translation product of a gene coding for an F-box and leucine-rich repeat
protein, and/or of (iii) a fragment, or derivative, or variant of said transcription
or translation product in a sample from a subject not suffering from said

neurodegenerative disease.

In preferred embodiments, an alteration in the level and/or activity of a
transcription product of a gene coding for an F-box and leucine-rich repeat
protein and/or a translation product of a gene coding for an F-box and
leucine-rich repeat protein and/or a fragment, or derivative, or variant thereof,
in a sample cell, or tissue, or fluid, from said subject relative to a reference

value representing a known health status indicates a diagnosis, or prognosis,
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or increased risk of becoming diseased with a neurodegenerative disease,
particularly Alzheimer's disease.

In preferred embodiments, measurement of a level of transcription products of
a gene coding for an F-box and leucine-rich repeat protein is performed in a
sample from a subject using a quantitative PCR-analysis with primer
combinations to amplify said gene-specific sequences from cDNA obtained by
reverse transcription of RNA extracted from a sample of a subject. A Northern
blot with probes specific for said gene can also be applied. It might further be
preferred to measure transcription products by means of chip-based micro-
array technologies. These techniques are known to those of ordinary sKkill in
the art (see Sambrook and Russell, Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York, 2000).

Furthermore, a level and/or activity of a translation product of a gene coding
for an F-box and leucine-rich repeat protein, and/or fragment, or derivative, or
variant of said translation product, can be detected using an immunoassay, an
activity assay, and/or binding assay. These assays can measure the amount
of binding between said translation product and an anti-protein antibody by
the use of enzymatic, chromodynamic, radioactive, magnetic, or luminescent
labels which are attached to either the anti-protein antibody or a secondary
antibody which binds the anti-protein antibody. In addition, other high affinity
ligands may be used. Immunoassays which can be used include e.g. ELISAs,
Western blots and other techniques known to those of ordinary skill in the art
(see Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York, 1999). All these detection
techniques may also be employed in the format of microarrays, protein-arrays,
antibody microarrays, or protein-chip based technologies.

In one embodiment of the present invention, it might be preferred to
determine an enzymatic activity of a translation product of a gene coding for
an F-box and leucine-rich repeat protein, and/or a fragment, or derivative, or
variant of said translation product. Specifically, due to an association of F-box
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and leucine-rich repeat proteins with the ubiquitin-conjugating system, it might
be preferred to determine an enzymatic activity of a translation product of a
gene coding for an F-box and leucine-rich repeat protein, and/or a fragment,
or derivative, or variant of said translation product in an assay for ubiquitin-
conjugating enzyme activity, specifically in an assay for E3 ubiquitin-ligase
activity. E3 ubiquitin-ligase assays are well known. For instance, such an
activity can be determined in a reconstituted system in yeast or in cell-free
systems comprising purified or isolated E1 enzyme, E2 enzyme, a translation
product of a gene coding for an F-box and leucine-rich repeat protein, and/or
a fragment, or derivative, or variant of said translation product, ubiquitin, and
an ATP regenerating system (Feldman et al., Cell, 1997; 91:221, Sears et al.,
J Biol Chem, 1998, 273:1409; US5976849, W0O0175145).

In a preferred embodiment, the level, or the activity, or both said level and
said activity of (i) a transcription product of a gene coding for an F-box and
leucine-rich repeat protein, and/or of (ii) a translation product of a gene
coding for an F-box and leucine-rich repeat protein, and/or of (iii) a fragment,
or derivative, or variant of said transcription or translation product in a series
of samples taken from said subject over a period of time is compared, in order
to monitor the progression of said disease. In further preferred embodiments,
said subject receives a treatment prior to one or more of said sample
gatherings. In yet another preferred embodiment, said level and/or activity is
determined before and after said treatment of said subject.

In another aspect, the invention features a kit for diagnosing or
prognosticating neurodegenerative diseases, in particular AD, in a subject, or
determining the propensity or predisposition of a subject to develop a
neurodegenerative disease, in particular AD, said kit comprising:

(a) at least one reagent which is selected from the group consisting of (i}
reagents that selectively detect a transcription product of a gene coding for an
F-box and leucine-rich repeat protein (ii) reagents that selectively detect a
translation product of a gene coding for an F-box and leucine-rich repeat
protein; and
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(b) instruction for diagnosing, or prognosticating a neurodegenerative
disease, in particular AD, or determining the propensity or predisposition of a
subject to develop such a disease by

- detecting a level, or an activity, or both said level and said activity, of said
transcription product and/or said translation product of a gene coding for an
F-box and leucine-rich repeat protein, in a sample from said subject; and

- diagnosing or prognosticating a neurodegenerative disease, in particular AD,
ar determining the propensity or predisposition of said subject to develop
such a disease, wherein a varied level, or activity, or both said level and said
activity, of said transcription product and/or said translation product compared
to a reference value representing a known health status; or a level, or activity,
or both said level and said activity, of said transcription product and/or said
translation product similar or equal to a reference value representing a known
disease status, indicates a diagnosis or prognosis of a neurodegenerative
disease, in particular AD, or an increased propensity or predisposition of
developing such a disease. The kit, according to the present invention, may
be particularly useful for the identification of individuals that are at risk of
developing a neurodegenerative disease, in particular AD. Consequently, the
kit, according to the present invention, may serve as a means for targeting
identified individuals for early preventive measures or therapeutic intervention
prior to disease onset, before irreversible damage in the course of the
disease has been inflicted. Furthermore, in preferred embodiments, the kit
featured in the invention is useful for monitoring a progression of a
neurodegenerative disease, in particular AD in a subject, as well as
monitoring success or failure of therapeutic treatment for such a disease of
said subject.

In another aspect, the invention features a method of treating or preventing a
neurodegenerative disease, in particular Alzheimer's disease, in a subject
comprising the administration to said subject in a therapeutically or
prophylactically effective amount of an agent or agents which directly or
indirectly affect a level, or an activity, or both said level and said activity, of (i)
a gene coding for an F-box and leucine-rich repeat protein, and/or (ii) a
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transcription product of a gene coding for an F-box and leucine-rich repeat
protein, and/or (iii) a translation product of a gene coding for an F-box and
leucine-rich repeat protein, and/or (iv) a fragment, or derivative, or variant of
(i) to (iii). Said agent may comprise a small molecule, or it may also comprise
a peptide, an oligopeptide, or a polypeptide. Said peptide, oligopeptide, or
polypeptide may comprise an amino acid sequence of a translation product of
a gene coding for an F-box and leucine-rich repeat protein, or a fragment, or
derivative, or variant thereof. An agent for treating or preventing a
neurodegenerative disease, in particular AD, according to the instant
invention, may also consist of a nucleotide, an oligonucleotide, or a
polynucleotide. Said oligonucleotide or polynucleotide may comprise a
nucleotide sequence of a gene coding for an F-box and leucine-rich repeat

protein, either in sense or in antisense orientation.

In preferred embodiments, the method comprises the application of per se
known methods of gene therapy and/or antisense nucleic acid technology to
administer said agent or agents. In general, gene therapy comprises several
approaches: molecular replacement of a mutated gene, addition of a new
gene resulting in the synthesis of a therapeutic protein, and modulation of
endogenous cellular gene expression by recombinant expression methods or
by drugs. Gene-transfer techniques are described in detail (see e.g. Behr, Acc
Chem Res 1993, 26:274-278 and Mulligan, Science, 1993, 260: 926-931) and
include direct gene-transfer techniques such as mechanical microinjection of
DNA into a cell as well as indirect techniques employing biological vectors
(like recombinant viruses, especially retroviruses) or model liposomes, or
techniques based on transfection with DNA coprecipitation with polycations,
cell membrane pertubation by chemical (solvents, detergents, polymers,
enzymes) or physical means (mechanic, osmotic, thermic, electric shocks).
The postnatal gene transfer into the central nervous system has been
described in detail (see e.g. Wolff, Curr Opin Neurobiol 1993, 3:743-748).

In particular, the invention features a method of treating or preventing a
neurodegenerative disease by means of antisense nucleic acid therapy, i.e.
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the down-regulation of an inappropriately expressed or defective gene by the
introduction of antisense nucleic acids or derivatives thereof into certain
critical cells (see e.g. Gillespie, DN&P 1992, 5:389-395; Agrawal and Akhtar,
Trends Biotechnol 1895, 13:197-199; Crooke, Biotechnology 1992, 10:882-6).
Apart from hybridization strategies, the application of ribozymes, i.e. RNA
molecules that act as enzymes, destroying RNA that carries the message of
disease has also been described (see e.g. Barinaga, Science 1993,
262:1512-1514). In preferred embodiments, the subject to be treated is a
human, and therapeutic antisense nucleic acids or derivatives thereof are
directed against a human F-box and leucine-rich repeat protein gene,
particularly the FBL2 gene. It is preferred that cells of the central nervous
system, preferably the brain, of a subject are treated in such a way. Cell
penetration can be performed by known strategies such as coupling of
antisense nucleic acids and derivatives thereof to carrier particles, or the
above described techniques. Strategies for administering targeted therapeutic
oligodeoxynucleotides are known to those of skill in the art (see e.g.
Wickstrom, Trends Biotechnol, 1992, 10: 281-287). In some cases, delivery
can be performed by mere topical application. Further approaches are
directed to intracellular expression of antisense RNA. In this strategy, cells
are transformed ex vivo with a recombinant gene that directs the synthesis of
an RNA that is complementary to a region of target nucleic acid.
Therapeutical use of intracellularly expressed antisense RNA is procedurally
similar to gene therapy. A recently developed method of regulating the
intracellular expression of genes by the use of double-stranded RNA, known
variously as RNA interference (RNAi), can be another effective approach for
nucleic acid therapy (Hannon, Nature 2002, 418:244-251).

In further preferred embodiments, the method of treatment comprises grafting
donor cells into the central nervous system, preferably the brain, of said
subject, or donor cells preferably treated so as to minimize or reduce graft
rejection, wherein said donor cells are genetically modified by insertion of at
least one transgene encoding said agent or agents. Said transgene might be
carried by a viral vector, in particular a retroviral vector. The transgene can be
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inserted into the donor cells by a nonviral physical transfection of DNA
encoding a transgene, in particular by microinjection. Insertion of the
transgene can also be performed by electroporation, chemically mediated
transfection, in particular calcium phosphate transfection or liposomal

mediated transfection.

In preferred embodiments, said agent for treating and preventing a
neurodegenerative disease, in particular AD, is a therapeutic protein which
can be administered to said subject, preferably a human, by a process
comprising introducing subject cells into said subject, said subject cells
having been treated in vitro to inset a DNA segment encoding said
therapeutic protein, said subject cells expressing in vivo in said subject a
therapeutically effective amount of said therapeutic protein. Said DNA
segment can be inserted into said cells in vitro by a viral vector, in particular a
retroviral vector. Said agent, particularly a therapeutic protein, can further be
administered to said subject by a process comprising the injection or the
systemic administration of a fusion protein, said fusion protein being a fusion

of a protein transduction domain with said agent.

Methods of treatment, according to the present invention, comprise the
application of therapeutic cloning, transplantation, and stem cell therapy using
embryonic stem cells or embryonic germ cells and neuronal adult stem cells,
combined with any of the previously described cell- and gene therapeutic
methods. Stem cells may be totipotent or pluripotent. They may also be
organ-specific. Strategies for repairing diseased and/or damaged brain cells
or tissue comprise (i) taking donor cells from an adult tissue. Nuclei of those
cells are transplanted into unfertilized egg cells from which the genetic
material has been removed. Embryonic stem cells are isolated from the
blastocyst stage of the cells which underwent somatic cell nuclear transfer.
Use of differentiation factors then leads to a directed development of the stem
cells to specialized cell types, preferably neuronal cells (Lanza et al., Nature
Medicine 1999, 9. 975-977), or (ii) purifying adult stem cells, isolated from the
central nervous system, or from bone marrow (mesenchymal stem cells), for
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in vitro expansion and subsequent grafting and transplantation, or (iii) directly
inducing endogenous neural stem cells to proliferate, migrate, and
differentiate into functional neurons (Peterson DA, Curr. Opin. Pharmacol.
2002, 2: 34-42). Adult neural stem cells are of great potential for repairing
damaged or diseased brain tissues, as the germinal centers of the adult brain
are free of neuronal damage or dysfunction (Colman A, Drug Discovery World
2001, 7: 66-71).

In preferred embodiments, the subject for treatment or prevention, according
to the present invention, can be a human, an experimental animal, e.g. a
mammal, a mouse, a rat, a fish, a fly, or a worm; a domestic animal, or a non-
human primate. The experimental animal can be an animal model for a
neurodegenerative disorder, e.g. a transgenic mouse with an AD-type

neuropathology.

In a further aspect, the invention features a modulator of an activity, or a
level, or both said activity and said level of at least one substance which is
selected from the group consisting of (i) a gene coding for an F-box and
leucine-rich repeat protein, and/or (ii) a transcription product of a gene coding
for an F-box and leucine-rich repeat protein, and/or (iii) a translation product
of a gene coding for an F-box and leucine-rich repeat protein, and/or (iv) a
fragment, or derivative, or variant of (i} to (iii).

In an additional aspect, the invention features a pharmaceutical composition
comprising said modulator and preferably a pharmaceutical carrier. Said
carrier refers to a diluent, adjuvant, excipient, or vehicle with which the
modulator is administered.

In a further aspect, the invention features a modulator of an activity, or a
level, or both said activity and said level of at least one substance which is
selected from the group consisting of (i} a gene coding for an F-box and
leucine-rich repeat protein, and/or (ii) a transcription product of a gene coding
for an F-box and leucine-rich repeat protein, and/or (iii) a transiation product
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of a gene coding for an F-box and leucine-rich repeat protein, and/or (iv) a
fragment, or derivative, or variant of (i) to (iii) for use in a pharmaceutical

composition.

In another aspect, the invention provides for the use of a modulator of an
activity, or a level, or both said activity and said level of at least one
substance which is selected from the group consisting of (i) a gene coding for
an F-box and leucine-rich repeat protein, and/or (ii) a transcription product of
a gene coding for an F-box and leucine-rich repeat protein, and/or (i) a
translation product of a gene coding for an F-box and leucine-rich repeat
protein, and/or (iv) a fragment, or derivative, or variant of (i) to (iii) for a
preparation of a medicament for treating or preventing a neurodegenerative

disease, in particular AD.

In one aspect, the present invention also provides a kit comprising one or
more containers filled with a therapeutically or prophylactically effective
amount of said pharmaceutical composition.

In a further aspect, the invention features a recombinant, non-human animal
comprising a non-native gene sequence coding for an F-box and leucine-rich
repeat protein, or a fragment, or a derivative, or a variant thereof. The
generation of said recombinant, non-human animal comprises (i) providing a
gene targeting construct containing said gene sequence and a selectable
marker sequence, and (ji) introducing said targeting construct into a stem cell
of a non-human animal, and (iii) introducing said non-human animal stem cell
into a non-human embryo, and (iv) transplanting said embryo into a
pseudopregnant non-human animal, and (v) allowing said embryo to develop
to term, and (vi) identifying a genetically altered non-human animal whose
genome comprises a modification of said gene sequence in both alleles, and
(vii) breeding the genetically altered non-human animal of step (vi) to obtain a
genetically altered non-human animal whose genome comprises a
modification of said endogenous gene, wherein said gene is mis-expressed,
or under-expressed, or over-expressed, and wherein said disruption or
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alteration results in said non-human animal exhibiting a predisposition to
developing symptoms of a neurodegenerative disease, in particular AD.
Strategies and techniques for the generation and construction of such an
animal are known to those of ordinary skill in the art (see e.g. Capecchi,
Science, 1989, 244:1288-1292 and Hogan et al., 1994, Manipulating the
Mouse Embryo: A Laboratory Manual, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, New York). it is preferred to make use of such a
recombinant non-human animal as an animal model for investigating

neurodegenerative diseases, in particular AD.

In preferred embodiments, said recombinant, non-human animal comprises a
non-native gene sequence coding for the F-box and leucine-rich repeat
protein FBL2, or a fragment, or derivative, or variant thereof.

In another aspect, the invention features an assay for screening for a
modulator of neurodegenerative diseases, in particular AD, or related
diseases and disorders of one or more substances selected from the group
consisting of (i) a gene coding for an F-box and leucine-rich repeat protein,
and/or (i) a transcription product of a gene coding for an F-box and leucine-
rich repeat protein, and/or (iii) a translation product of a gene coding for an F-
box and leucine-rich repeat protein, and/or (iv) a fragment, or derivative, or
variant of (i) to (iii). This screening method comprises (a) contacting a cell
with a test compound, and (b) measuring the level, or the activity, or both the
level and the activity of one or more substances recited in (i) to (iv), and (c)
measuring the level, or the activity, or both the level and the activity of said
substances in a control cell not contacted with said test compound, and (d)
comparing the levels of the substance in the cells of step (b} and (c), wherein
an alteration in the level and/or activity of said substances in the contacted
cells indicates that the test compound is a modulator of said diseases and

disorders.

In one further aspect, the invention features a screening assay for a

modulator of neurodegenerative diseases, in particular AD, or related
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diseases and disorders of one or more substances selected from the group
consisting of (i) a gene coding for an F-box and leucine-rich repeat protein,
and/or (ii) a transcription product of a gene coding for an F-box and leucine-
rich repeat protein, and/or (iii) a transiation product of a gene coding for an F-
box and leucine-rich repeat protein, and/or (iv} a fragment, or derivative, or
variant of (i) to (iii), comprising (a) administering a test compound to a test
animal which is predisposed to developing or has already developed
symptoms of a neurodegenerative disease or related diseases or disorders,
and (b) measuring the level and/or activity of one or more substances recited
in (i) to (iv), and (c) measuring the level and/or activity of said substances in a
matched control animal which is equally predisposed to developing or has
already developed said symptoms of a neurodegenerative disease, and to
which animal no such test compound has been administered, and (d)
comparing the level and/or activity of the substance in the animals of step (b)
and (c), wherein an alteration in the level and/or activity of substances in the
test animal indicates that the test compound is a modulator of said diseases

and disorders.

In a preferred embodiment, said test animal and/or said control animal is a
recombinant, non-human animal which expresses an F-box and leucine-rich
repeat protein, in particular FBL2, or a fragment, or a derivative, or a variant
thereof, under the control of a transcriptional regulatory element which is not
the native gene transcriptional control regulatory element.

In another embodiment, the present invention provides a method for
producing a medicament comprising the steps of (i) identifying a modulator of
neurodegenerative diseases by a method of the aforementioned screening
assays and (ii) admixing the modulator with a pharmaceutical carrier. Said
modulator may also be identifiable by other assays of screening.

In another aspect, the present invention provides for an assay for testing a
compound, preferably for screening a plurality of compounds, for inhibition of

binding between a ligand and an F-box and leucine-rich repeat protein, or a
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fragment, or derivative, or variant thereof. Said screening assay comprises
the steps of (i) adding a liquid suspension of said F-box and leucine-rich
repeat protein, or a fragment, or derivative, or variant thereof, to a plurality of
containers, and (i) adding a compound, preferably a plurality of compounds,
to be screened for said inhibition to said plurality of containers, and (iii)
adding detectable ligand, preferably fluorescently detectable ligand, to said
containers, and (iv) incubating the liquid suspension of said F-box and
leucine-rich repeat protein, or said fragment, or derivative, or variant thereof,
and said compounds, and said detectable ligand, and (v) measuring the
amounts of detectable ligand or fluorescence associated with said F-box and
leucine-rich repeat protein, or with said fragment, or derivative, or variant
thereof, and (vi) determining the degree of inhibition by one or more of said
compounds of binding of said ligand to said F-box and leucine-rich repeat
protein, or said fragment, or derivative, or variant thereof. Instead of utilizing
a fluorescently detectable label, it might in some aspects be preferred to use
any other detectable label known to the person skilled in the art, e.g.
radioactive label, and detect it accordingly. Said method may be useful for the
identification of novel compounds as well as for evaluating compounds which
have been improved or otherwise optimized in their ability to inhibit the
binding of a ligand to an F-box and leucine-rich repeat protein, or a fragment,
or derivative, or variant thereof. In one further embodiment, the present
invention provides a method for producing a medicament comprising the steps
of (i} identifying a compound as an inhibitor of binding between a ligand and a
gene product of the gene coding for an F-box and leucine-rich repeat protein
by the aforementioned method of inhibitory binding assay and (ii) admixing
the compound with a pharmaceutical carrier. Said compound may also be

identifiable by other types of screening assays.

In another aspect, the invention features an assay for testing a compound,
preferably for screening a plurality of compounds, to determine the degree of
binding of said compound or compounds to an F-box and leucine-rich repeat
protein, or to a fragment, or derivative, or variant thereof. Said screening
assay comprises the steps of (i) adding a liquid suspension of said F-box and
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leucine-rich repeat protein, or a fragment, or derivative, or variant thereof, to
a plurality of containers, and (ii) adding a detectable compound, preferably a
plurality of detectable compounds, in particular fluorescently detectable
compounds, to be screened for said binding to said plurality of containers,
and (jii) incubating the liquid suspension of said F-box and leucine-rich repeat
protein, or said fragment, or derivative, or variant thereof, and said detectable
compound, preferably said plurality of detectable compounds, and (iv)
measuring the amounts of detectable compound or fluorescence associated
with said F-box and leucine-rich repeat protein, or with said fragment, or
derivative, or variant thereof, and (v) determining the degree of binding by
one or more of said compounds to said F-box and leucine-rich repeat protein,
or said fragment, or derivative, or variant thereof. In this type of assay it might
be preferred to use a fluorescent label. However, any other type of detectable
label might also be employed. Said method may be useful for the
identification of novel compounds as well as for evaluating compounds which
have been improved or otherwise optimized in their ability to bind to an F-box

and leucine-rich repeat protein.

In one further embodiment, the present invention provides a method for
producing a medicament comprising the steps of (i) identifying a compound as
a binder to an F-box and leucine-rich repeat protein by the aforementioned
binding assays and (ii) admixing the compound with a pharmaceutical carrier.

Said compound may also be identifiable by other types of screening assays.

In another embodiment, the present invention provides for a medicament
obtainable by any of the methods according to the herein claimed screening
assays. In one further embodiment, the instant invention provides for a
medicament obtained by any of the methods according to the herein claimed

screening assays.

In all types of assays disclosed herein it is preferred to study and conduct
screening assays with the F-box and leucine-rich repeat protein FBL2.
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The present invention features a protein molecule, said protein molecule
being a translation product of a gene coding for an F-box and leucine-rich
repeat protein, or a fragment, or derivative, or variant thereof, for use as a
diagnostic target for detecting a neurodegenerative disease, in particular

Alzheimer's disease.

The present invention further features a protein molecule, said protein
molecule being a translation product of the gene coding for an F-box and
leucine-rich repeat protein, or a fragment, or derivative, or variant thereof, for
use as a screening target for reagents or compounds preventing, or treating,
or ameliorating a neurodegenerative disease, in particular Alzheimer's

disease.

The present invention features an antibody which s specifically
immunoreactive with an immunogen, wherein said immunogen is a translation
product of a gene coding for an F-box and leucine-rich repeat protein, or a
fragment, or derivative, or variant thereof. The immunogen may comprise
immunogenic or antigenic epitopes or portions of a translation product of said
gene, wherein said immunogenic or antigenic portion of a translation product
is a polypeptide, and wherein said polypeptide elicits an antibody response in
an animal, and wherein said polypeptide is immunospecifically bound by said
antibody. Methods for generating antibodies are well known in the art (see
Harlow et al.,, Antibodies, A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York). The term “antibody”, as
employed in the present invention, encompasses all forms of antibodies
known in the art, such as polyclonal, monoclonal, chimeric, recombinatorial,
anti-idiotypic, humanized, or single chain antibodies, as well as fragments
thereof. Antibodies of the present invention are useful, for instance, in a
variety of diagnostic and therapeutic methods involving detecting translation

products of a gene coding for an F-box and leucine-rich repeat protein.
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In a preferred embodiment of the present invention, said antibodies can be
used for detecting the pathological state of a cell in a sample from a subject,
comprising immunocytochemical staining of said cell with said antibody,
wherein an altered degree of staining, or an altered staining pattern in said
cell compared to a cell representing a known health status indicates a
pathological state of said cell. Preferably, the pathological state relates to a
neurodegenerative disease, in particular to AD. Immunocytochemical staining
of a cell can be carried out by a number of different experimental methods
well known in the art. It might be preferred, however, to apply an automated
method for the detection of antibody binding, wherein the determination of the
degree of staining of a cell, or the determination of the cellular or subcellular
staining pattern of a cell, or the topological distribution of an antigen on the
cell surface or among organelles and other subcellular structures within the
cell, are carried out according to the method described in US patent 6150173.

Other features and advantages of the invention will be apparent from the
following description of figures and examples which are illustrative only and
not intended to limit the remainder of the disclosure in any way.

Figure 1 depicts the brain regions with selective vulnerability to neuronal loss
and degeneration in AD. Primarily, neurons within the inferior temporal lobe,
the entorhinal cortex, the hippocampus, and the amygdala are subject to
degenerative processes in AD (Terry et al., Annals of Neurology 1981,
10:184-192). These brain regions are mostly involved in the processing of
learning and memory functions. in contrast, neurons within the frontal cortex,
the occipital cortex, and the cerebelium remain largely intact and preserved
from neurodegenerative processes in AD. Brain tissues from the frontal cortex
(F) and the temporal cortex (T) of AD patients and healthy, age-matched
control individuals were used for the herein disclosed examples. For
illustrative purposes, the image of a normal healthy brain was taken from a
publication by Strange (Brain Biochemistry and Brain Disorders, Oxford
University Press, Oxford, 1992, p.4).
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Figure 2 illustrates the verification of the differential expression of the FBL2
gene by quantitative RT-PCR analysis. Quantification of RT-PCR products
from RNA samples collected from the frontal cortex (F) and temporal cortex
(T) of healthy, age-matched controi individuals (Fig 2a) and AD patients (Fig
2b) was performed by the LightCycler rapid thermal cycling technique. The
data were normalized to the combined average values of a set of standard
genes which showed no significant differences in their gene expression
levels. Said set of standard genes consisted of genes for the ribosomal
protein 89, the transferrin receptor, GAPDH, and beta-actin. The figure
depicts the kinetics of amplification by plotting the cycle number against the
amount of amplified material as measured by its fluorescence. The
amplification kinetics of FBL2 cDNA from both the frontal and temporal
cortices of a normal control individual during the exponential phase of the
reaction overlap, whereas in Alzheimer's disease there is a significant
separation of the curves for the samples derived from frontal and temporal
cortex, which is indicative of an up-regulation of FBL2 gene expression in

frontal cortex relative to temporal cortex.

Table 1 lists the gene expression levels in the frontal cortex relative to the
temporal cortex for the FBL2 gene in four AD patients (1.84 to 5.44 fold) and
four healthy, age-matched control individuals (0.67 to 1.45 fold). The values
shown are reciprocal values according to the formula described in present

invention.

EXAMPLE I:

Brain tissue dissection from patients with Alzheimer’s disease:

Brain tissues from AD patients and age-matched control subjects were
collected on average within 5 hours post-mortem and immediately frozen on
dry ice. Sample sections from each tissue were fixed in paraformaldehyde for
subsequent histopathological confirmation of the diagnosis. Brain areas for
differential expression analysis were identified (see Fig. 1) and stored at

minus 80°C until RNA extractions were performed.
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(i) Isolation of total mRNA:
Total RNA was extracted from post-mortem brain tissue by using the RNeasy

- kit (Qiagen) according to the manufacturer's protocol. The quality of the

prepared RNA was determined by formaldehyde agarose gel electrophoresis
and Northern blotting according to standard procedures (Sambrook and
Russell, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York, 2000). The accurate RNA
concentration and RNA quality were also determined with the DNA LabChip
system using the Agilent 2100 Bioanalyzer (Agilent Technologies). For
additional quality testing of the prepared RNA, i.e. testing for partial
degradation and genomic DNA contamination, specifically designed intronic
GAPDH oligonucleotides and genomic DNA as reference control were utilized
to generate a melting curve with the LightCycler technology as described in

the protocol supplied by the manufacturer (Roche).

(iii) cDNA synthesis and identification of differentially expressed genes by
suppressive subtractive hybridization: This technique compares two
populations of mRNA and provides clones of genes that are expressed in one
population but not in the other. The applied technique was described in detail
by Diatchenko et al. (Proc Nat/ Acad Sci USA 1996, 93:6025-30). In the
present invention, mRNA populations derived from different brain regions of
AD patients were compared. Specifically, mRNA of the frontal cortex was
subtracted from mRNA of the inferior temporal cortex. The necessary
reagents were taken from the PCR-Select cDNA subtraction kit (Clontech),
and all steps were performed as described in the manufacturer’s protocol.
Specifically, 2ug mRNA each were used for first-strand and second-strand
cDNA synthesis. After Rsal-digestion and adaptor ligation, hybridization of
tester and driver was performed for 8 hours (first hybridization) and 15 hours
(second hybridization) at 68°C. Two PCR steps were performed to amplify
differentially expressed genes (first PCR: 27 cycles of 94°C and 30 sec, 66°C
and 30 sec, and 72°C and 1.5 min; nested PCR: 12 cycles of 94°C and 30
sec, 66°C and 30 sec, and 72°C and 1.5 min) using adaptor specific primers
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(included in the subtraction kit) and 50x Advantage Polymerase Mix
(Clontech). Efficiencies of Rsal-digestions, adaptor ligations and subtractive
hybridizations were checked as recommended in the kit. Subtracted cDNAs
were inserted into the pCR-vector and transformed into E.coli INVaF™ cells
(Invitrogen). To isolate individual cDNAs of the subtracted library, single
bacterial transformants were incubated in 100 pl LB (with 50 pg/ml ampicillin)
at 37°C for at least 4 hours. Inserts were PCR amplified (95°C and 30 sec,
68°C and 3 min for 30 cycles) in a volume of 20 pl containing 10 mM Tris-HCI
pH 9.0, 1.5 mM MgCl,, 50 mM KCI, 200 uM dNTP, 0.5 pM adaptor specific
primers (included in the subtraction kit), 1.5 Units Taq polymerase (Pharmacia
Biotech), and 1ul of bacterial culture. An aliquot of the mixture (1.5 ul)
containing 3 pl PCR amplified inserts and 2 pl 0.3 N NaOH / 16% Ficoll were
spotted onto a positively charged nylon membrane (Roche). In this way,
hundreds of spots were arrayed on duplicate filters for subsequent
hybridization. The differential screening step consisted of hybridizations of the
subtracted library with itself to minimize background (Wang and Brown, Proc
Natl Acad Sci USA 1991, 88:11505-9). The probes were made of the nested
PCR product of the subtraction following the instructions of the Clontech
subtraction kit. Labeling with digoxigenin was performed with the DIG DNA
Labeling Kit (Roche). Hybridizations were carried out overnight in DIG Easy
HYB (Roche) at 43°C. The filters were washed twice in 2 x SSC/ 0.5 % SDS
at 68°C for 15 min and twice in 0.1 x SSC / 0.5 % SDS at 68°C for 15 min,
and subjected to detection using anti-DIG-AP conjugates and CDP-Star as
chemiluminescent substrate according to the instructions of the DIG DNA
Detection Kit (Roche). Blots were exposed to Kodak Biomax MR
chemiluminescent film at room temperature for several minutes. The
nucleotide sequences of clones of interest were obtained using methods well
known to those skilled in the art. For nucleotide sequence analysis,
alignments, and homology searches, computer algorithms of the University of
Wisconsin Genetics Computer Group (GCG) in conjunction with publicly
available nucleotide and protein sequence information (NCBI Genbank and
EMBL databases) were employed.
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{ii)  Confirmation of differential expression by quantitative RT-PCR:

Positive corroboration of differential expression of the FBL2 gene was
performed using the LightCycler technology (Roche). This technique features
rapid thermal cyling for the polymerase chain reaction as well as real-time
measurement of fluorescent signals during amplification and therefore allows
for highly accurate quantification of RT-PCR products by using a kinetic rather
than an endpoint approach. The ratio of FBL2 ¢cDNA from the frontal cortex
versus temporal cortex was determined (relative quantification). First, a
standard curve was generated to determine the efficiency of the PCR with
specific primers for FBL2 (5'-TACTGGGTGGAGCAGGGTCTT-3' and 5'-
GGTCCCTGGAGGTGTATATGACA-3'). PCR amplification (95°C and 1 sec,
56°C and 5 sec, and 72°C and 5 sec) was performed in a volume of 20 ul
containing Lightcycler-DNA-Master-SYBR-Green mix (containing Taq DNA
polymerase, reaction buffer, dNTP mix with dUTP instead of dTTP, SYBR
Green | dye, and 1 mM MgCl;, Roche), additionally containing 3 mM MgCla,
0,5 pM primers, 0,16 pl TaqStart antibody (Clontech), and 1 ul of a cDNA
dilution series (40, 20, 10, 5, and 1 ng human total brain cDNA, Clontech).
Melting curve analysis revealed a single peak at approximately 83°C with no
visible primer dimers. Quality and size of the PCR product were determined
by agarose gel electrophoresis and DNA LabChip analysis (Agilent 2100
Bioanalyzer, Agilent Technologies). A single band of the expected size 66 bp
was observed.

in an analogous manner, the above described PCR protocol (with indicated
exceptions) was applied to determine the PCR efficiency of a set of reference
genes which were selected as a reference standard for quantification. In the
present invention, the mean value of five such reference genes was
determined: (1) cyclophilin B, wusing the specific primers &'-
ACTGAAGCACTACGGGCCTG-3' and 5-AGCCGTTGGTGTCTTTGCC-3,
(exception: an additional 1 mM MgCl; was added instead of 3 mM). Melting
curve analysis revealed a single peak at approximately 87 °C with no visible
primer dimers. Agarose gel analysis of the PCR product showed one single
band of the expected size (62 bp). (2) Ribosomal protein 89 (RPS9), using
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the specific primers 5'-GGTCAAATTTACCCTGGCCA-3' and 5'-
TCTCATCAAGCGTCAGCAGTTC-3' (exception: an additional 1 mM MgClz
was added instead of 3 mM). Melting curve analysis revealed a single peak at
approximately 85°C with no visible primer dimers. Agarose gel analysis of the
PCR product showed one single band with the expected size (62 bp). (3)
beta-actin, using the specific primers 5- TGGAACGGTGAAGGTGACA-3' and
5'- GGCAAGGGACTTCCTGTAA-3'. Melting curve analysis revealed a single
peak at approximately 87°C with no visible primer dimers. Agarose gel
analysis of the PCR product showed one single band with the expected size
(142 bp). (4) GAPDH, using the specific primers 5'-
CGTCATGGGTGTGAACCATG-3' and 5-GCTAAGCAGTTGGTGGTGCAG-3'.
Melting curve analysis revealed a single peak at approximately 83°C with no
visible primer dimers. Agarose gel analysis of the PCR product showed one
single band with the expected size (81 bp). (5) Transferrin receptor TRR,

'using the specific primers 5- GTCGCTGGTCAGTTCGTGATT-3' and 5'-

AGCAGTTGGCTGTTGTACCTCTC-3'. Melting curve analysis revealed a
single peak at approximately 83°C with no visible primer dimers. Agarose gel
analysis of the PCR product showed one single band with the expected size
(80 bp).

For calculation of the values, first the logarithm of the cDNA concentration
was plotted against the threshold cycle number C; for FBL2 and the five
reference standard genes. The slopes and the intercepts of the standard
curves (i.e. linear regressions) were calculated for all genes. In a second
step, cDNAs from temporal cortex and frontal cortex were analyzed in parallel
and normalized to cyclophilin B. The C; values were measured and converted

to ng total brain cDNA using the corresponding standard curves:

10 * { (C¢ value - intercept) / slope ) [ng total brain cDNA]

The values of temporal and frontal cortex FBL2 cDNAs were normalized to

cyclophilin B, and the ratio was calculated using the following formula:
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FBL2 temporal [ng] / cyclophilin B temporal [ng]
Ratio =

FBL2 frontal [ng] / cyclophilin B frontal [ng]

In a third step, the set of reference standard genes was analyzed in parallel to
determine the mean average value of the temporal to frontal ratios of
expression levels of the reference standard genes for each individual brain
sample. As cyclophilin B was analyzed in step 2 and step 3, and the ratio from
one gene to another gene remained constant in different runs, it was possible
to normalize FBL2 to the mean average value of the set of reference standard
genes instead of normalizing to one single gene alone. The calculation was
performed by dividing the ratio shown above by the deviation of cyclophilin B
from the mean value of all housekeeping genes. The results of one such
quantitative RT-PCR analysis for the FBL2 gene are shown in Fig. 2.
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CLAIMS
1. A method of diagnosing or prognosticating a neurodegenerative disease

in a subject, or determining whether a subject is at increased risk of

developing said disease, comprising determining a level and/or an activity of

®

(i)

(iif)

a transcription product of a gene coding for an F-box and leucine-
rich repeat protein, and/or
a translation product of a gene coding for an F-box and leucine-
rich repeat protein, and/or
a fragment, or derivative, or variant of said transcription or

translation product,

in a sample from said subject and comparing said level and/or said activity to

a reference value representing a known disease or health status, thereby

diagnosing or prognosticating said neurodegenerative disease in said subject,

or determining whether said subject is at increased risk of developing said

neurodegenerative disease.

2. A method of monitoring the progression of a neurodegenerative disease

in a subject, comprising determining a level and/or an activity of

®

(i)

(iii)

a transcription product of a gene coding for an F-box and leucine-
rich repeat protein, and/or

a translation product of a gene coding for an F-box and leucine-
rich repeat protein, and/or

a fragment, or derivative, or variant of said transcription or
translation product,

in a sample from said subject and comparing said level and/or said activity to

a reference value representing a known disease or health status, thereby

monitoring the progression of said neurodegenerative disease in said subject.

3. A method of evaluating a treatment for a neurodegenerative disease,

comprising determining a level and/or an activity of
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(i) a transcription product of a gene coding for an F-box and leucine-rich
repeat protein, and/or

(ii) a translation product of a gene coding for an F-box and leucine-rich
repeat protein, and/or

(i) a fragment, or derivative, or variant of said transcription or translation
product,

in a sample from a subject being treated for said disease and comparing said

level and/or said activity to a reference value representing a known disease or

health status, thereby evaluating said treatment for said neurodegenerative

disease.

4. The method according to any of claims 1 to 3 wherein said

neurodegenerative disease is Alzheimer’s disease.

5. The method according to any of claims 1 to 4 wherein said gene coding
for an F-box and leucine-rich repeat protein is the gene coding for FBL2, and
wherein said translation product of a gene coding for an F-box and leucine-

rich repeat protein is the FBL2 protein.

6. The method according to any of claims 1 to 5 wherein said sample

comprises a cell, or a tissue, or a body fluid, in particular cerebrospinal fluid.

7. The method according to any of claims 1 to 6 wherein said reference

value is that of a level and/or an activity of

(i) a transcription product of a gene coding for an F-box and leucine-rich
repeat protein, and/or

(i) a translation product of a gene coding for an F-box and leucine-rich
repeat protein, and/or

(iii) a fragment, or derivative, or variant of said transcription or translation
product,

in a sample from a subject not suffering from said neurodegenerative disease.
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8. The method according to any of claims 1 to 7 wherein an alteration in
the level and/or activity of a transcription product of a gene coding for an F-
box and leucine-rich repeat protein and/or a translation product of a gene
coding for an F-box and leucine-rich repeat protein and/or a fragment, or
derivative, or variant thereof, in a sample cell, or tissue, or body fluid, in
particutar cerebrospinal fluid, from said subject relative to a reference value
representing a known health status indicates a diagnosis, or prognosis, or
increased risk of Alzheimer’s disease in said subject.

9. The method according to any of claims 1 to 8, further comprising

comparing a level and/or an activity of

(i) a transcription product of a gene coding for an F-box and leucine-rich
repeat protein, and/or

(i)  a translation product of a gene coding for an F-box and leucine-rich
repeat protein, and/or

(iiiy a fragment, or derivative, or variant of said transcription or translation
product,

in a series of samples taken from said subject over a period of time.

10. The method according to claim 9 wherein said subject receives a

treatment prior to one or more of said sample gatherings.

11. The method according to claim 10 wherein said level and/or activity is

determined before and after said treatment of said subject.

12. A kit for diagnosing or prognosticating a neurodegenerative disease, in
particular Alzheimer's disease, in a subject, or determining the propensity or
predisposition of a subject to develop such a disease, said kit comprising:

(a) at least one reagent which is selected from the group consisting of (i)
reagents that selectively detect a transcription product of a gene coding
for an F-box and leucine-rich repeat protein and (ii) reagents that
selectively detect a transiation product of a gene coding for an F-box
and leucine-rich repeat protein, and
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(b) an instruction for diagnosing or prognosticating a neurodegenerative
disease, in particular Alzheimer's disease, or determining the
propensity or predisposition of a subject to develop such a disease by
(i) detecting a level, or an activity, or both said level and said activity, of
said transcription product and/or said translation product of a gene
coding for an F-box and leucine-rich repeat protein in a sample from
said subject; and (ii) diagnosing or prognosticating a neurodegenerative
disease, in particular Alzheimer's disease, or determining the
propensity or predisposition of said subject to develop such a disease,
wherein a varied level, or activity, or both said level and said activity, of
said transcription product and/or said translation product compared to a
reference value representing a known health status; or a level, or
activity, or both said level and said activity, of said transcription product
and/or said transiation product similar or equal to a reference value
representing a known disease status indicates a diagnosis or prognosis
of a neurodegenerative disease, in particular Alzheimer's disease, or an

increased propensity or predisposition of developing such a disease.

13. A method of treating or preventing a neurodegenerative disease, in
particular Alzheimer’'s disease, in a subject comprising administering to said
subject in a therapeutically or prophylactically effective amount an agent or
agents which directly or indirectly affect an activity and/or a level of (i) a gene
coding for an F-box and leucine-rich repeat protein, and/or (ii} a transcription
product of a gene coding for an F-box and leucine-rich repeat protein, and/or
(iii) a translation product of a gene coding for an F-box and leucine-rich

repeat protein, and/or (iv) a fragment, or derivative, or variant of (i) to (iii).

14. A modulator of an activity and/or of a level of at least one substance
which is selected from the group consisting of (i) a gene coding for an F-box
and leucine-rich repeat protein, and/or (ii) a transcription product of a gene
coding for an F-box and leucine-rich repeat protein, and/or (iii) a translation
product of a gene coding for an F-box and leucine-rich repeat protein, and/or
(iv) a fragment, or derivative, or variant of (i} to (iii).
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15. A pharmaceutical composition comprising a modulator according to
claim 14.

16. A modulator of an activity and/or of a level of at least one substance
which is selected from the group consisting of (i) a gene coding for an F-box
and leucine-rich repeat protein, and/or (ii) a transcription product of a gene
coding for an F-box and leucine-rich repeat protein, and/or (iii) a translation
product of a gene coding for an F-box and leucine-rich repeat protein, and/or
(iv) a fragment, or derivative, or variant of (i) to (iii) for use in a

pharmaceutical composition.

17. Use of a modulator of an activity and/or of a level of at least one
substance which is selected from the group consisting of (i) a gene coding for
an F-box and leucine-rich repeat protein, and/or (ii) a transcription product of
a gene coding for an F-box and leucine-rich repeat protein, and/or (iii) a
translation product of a gene coding for an F-box and leucine-rich repeat
protein, and/or (iv) a fragment, or derivative, or variant of (i) to (iii) for a
preparation of a medicament for treating or preventing a neurodegenerative

disease, in particular Alzheimer’s disease.

18. A kit, comprising in one or more containers, a therapeutically or
prophylactically effective amount of the pharmaceutical composition of claim
15.

19. A recombinant, non-human animal comprising a non-native gene

sequence coding for an F-box and leucine-rich repeat protein, or a fragment,

or a derivative, or a variant thereof, said animal being obtainable by:

(i) providing a gene targeting construct comprising said gene sequence
and a selectable marker sequence, and

(i) introducing said targeting construct into a stem cell of a non-human

animal, and
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(iiiy

(iv)

)
(vi)

(vii)

20.

37

introducing said non-human animal stem cell into a non-human embryo,
and

transplanting said embryo into a pseudopregnant non-human animal,
and

allowing said embryo to develop to term, and

identifying a genetically altered non-human animal whose genome
comprises a modification of said gene sequence in both alleles, and
breeding the genetically altered non-human anima! of step (vi) to obtain
a genetically altered non-human animal whose genome comprises a
modification of said endogenous gene, wherein said disruption results
in said non-human animal exhibiting a predisposition to developing
symptoms of a neurodegenerative disease or related disease or
disorders.

The animal according to claim 19 wherein said gene coding for an F-

box and leucine-rich repeat protein is the gene coding for FBL2.

21.

Use of the recombinant, non-human animal according to claims 19 or 20

as an animal model for investigating neurodegenerative diseases, in particular

Alzheimer’s disease.

22.

An assay for screening for a modulator of neurodegenerative diseases,

in particular Alzheimer's disease, or related diseases or disorders of one or

more substances selected from the group consisting of

(M)
(it

(iii)

(iv)

a gene coding for an F-box and leucine-rich repeat protein, and/or

a transcription product of a gene coding for an F-box and leucine-rich
repeat protein, and/or

a translation product of a gene coding for an F-box and leucine-rich
repeat protein, and/or

a fragment, or derivative, or variant of (i) to (iii),

said method comprising:

(a)

contacting a cell with a test compound;

JP 2005-502368 A 2005.1.27



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

(66)

WO 03/023405 PCT/EP02/10057
38

(b) measuring the activity and/or level of one or more substances recited
in (i) to (iv);

(c) measuring the activity and/or level of one or more substances recited
in (i) to (iv) in a control cell not contacted with said test compound;
and

(d) comparing the levels and/or activities of the substance in the cells of
step (b) and (c), wherein an alteration in the activity and/or level of
substances in the contacted cells indicates that the test compound is a

modulator of said diseases or disorders.

23. A method of screening for a modulator of neurodegenerative diseases,
in particular Alzheimer’'s disease, or related diseases or disorders of one or
more substances selected from the group consisting of

(i) a gene coding for an F-box and leucine-rich repeat protein, and/or

(ii) a transcription product of a gene coding for an F-box and leucine-rich
repeat protein, and/or

(iii) a translation product of a gene coding for an F-box and leucine-rich
repeat protein, and/or

(v) a fragment, or derivative, or variant of (i) to (iii),

said method comprising:

(a) administering a test compound to a test animal which is predisposed
to developing or has already developed symptoms of a
neurodegenerative disease or related diseases or disorders in respect
of the substances recited in (i) to (iv);

(b) measuring the activity and/or level of one or more substances recited
in (i) to (iv);

(c) measuring the activity and/or level of one or more substances recited
in (i) or {iv) in a matched control animal which is predisposed to
developing or has already developed symptoms of a
neurodegenerative disease or related diseases or disorders in respect
to the substances recited in (i) to (iv) and to which animal no such test

compound has been administered;
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(d) comparing the activity and/or level of the substance in the animals of
step (b) and (c), wherein an alteration in the activity and/or level of
substances in the test animal indicates that the test compound is a

modulator of said diseases or disorders.

24. The method according to claim 23 wherein said test animal and/or said
control animal is a recombinant animal which expresses an F-box and
leucine-rich repeat protein, in particular FBL2, or a fragment, or derivative, or
variant thereof, under the control of a transcriptional control element which is

not the native gene transcriptional control element.

25, A method of testing a compound, preferably of screening a plurality of

compounds, for inhibition of binding between a ligand and an F-box and

leucine-rich repeat protein, or a fragment, or derivative, or variant thereof,
said method comprising the steps of:

(i) adding a liquid suspension of said F-box and leucine-rich repeat
protein, or a fragment, or derivative, or variant thereof, to a plurality of
containers;

(ii) adding a compound, preferably a plurality of compounds, to be
screened for said inhibition of binding to said plurality of containers;

{iii) adding a detectable ligand, in particular a fluorescently detectable
ligand, to said containers;

(iv) incubating the liquid supension of said F-box and leucine-rich repeat
protein, or said fragment, or derivative, or variant thereof, and said
compound, preferably said plurality of compounds, and said ligand;

(v) measuring amounts of detectable ligand or fluorescence associated
with said F-box and leucine-rich repeat protein, or with said fragment,
or derivative, or variant thereof; and

(vi) determining the degree of inhibition by one or more of said compounds
of binding of said ligand to said F-box and leucine-rich repeat protein,

or said fragment, or derivative, or variant thereof.
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26. A method of testing a compound, preferably of screening a plurality of

compounds, to determine the degree of binding of said compound or

compounds to an F-box and leucine-rich repeat protein, or to a fragment, or
derivative, or variant thereof, said method comprising the steps of:

(i) adding a liquid suspension of said F-box and leucine-rich repeat
protein, or a fragment, or derivative, or variant thereof, to a plurality of
containers;

(ii) adding a detectable compound, preferably a plurality of detectable
compounds, in particular fluorescently detectable compounds, to be
screened for said binding to said plurality of containers;

(iii) incubating the liquid suspension of said F-box and leucine-rich repeat
protein, or said fragment, or derivative, or variant thereof, and said
compound, preferably said plurality of compounds;

(iv) measuring amounts of detectable compound or fluorescence
associated with said F-box and leucine-rich repeat protein, or with said
fragment, or derivative, or variant thereof; and

{v) determining the degree of binding by one or more of said compounds
to said F-box and leucine-rich repeat protein, or said fragment, or

derivative, or variant thereof.

27. A method for producing a medicament comprising the steps of (i)
identifying a modulator of neurodegenerative diseases, in particular
Alzheimer’'s disease, by a method according to any of claims 22 to 24 and (ii)

admixing the modulator with a pharmaceutical carrier.

28. A method for producing a medicament comprising the steps of (i)
identifying a compound as an inhibitor of binding between a ligand and an F-
box and leucine-rich repeat protein by a method according to claim 25 and (ii)

admixing the compound with a pharmaceutical carrier.
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29. A method for producing a medicament comprising the steps of (i)
identifying a compound as a binder to an F-box protein by a method according

to claim 26 and (ii) admixing the compound with a pharmaceutical carrier.

30. A medicament obtainable by any of the methods according to claim 27 to 29.

31. A medicament obtained by any of the methods according to claim 27 to 29.

32. A protein molecule, said protein molecule being a translation product of
a gene coding for an F-box and leucine-rich repeat protein, or a fragment, or
derivative, or variant thereof, for use as a diagnostic target for detecting a
neurodegenerative disease, preferably Alzheimer's disease.

33. A protein molecule, said protein molecule being a translation product of
a gene coding for an F-box and leucine-rich repeat protein, or a fragment, or
derivative, or variant thereof, for use as a screening target for reagents or
compounds preventing, or treating, or ameliorating a neurodegenerative

disease, preferably Alzheimer's disease.

34. An antibody specifically immunoreactive with an immunogen, wherein
said immunogen is a translation product of a gene coding for an F-box and

leucine-rich repeat protein, or a fragment, or derivative, or variant thereof.

35. Use of an antibody of claim 34 for detecting the pathological state of a
cell in a sample from a subject, comprising immunocytochemical staining of
said cell with said antibody, wherein an altered degree of staining, or an
altered staining pattern in said cell compared to a cell representing a known
health status indicates a pathological state of said cell.
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Table 1:
SAMPLE A (fold)
patient 1 (#16) 1.98
patient 2 (#10) 5.44
patient 3 (#11) 2.23
patient 4 (#14) 1.84
control 1 (#10) 0.97
control 2 (#11) 0.94
control 3 (# 5) 1.45
control 4 (# 4) 0.67
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