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DYRKIA > 2: AGTTCTGGGTATTCCACCTGCTCA (SEQ ID NO: 10)

DYRKIA 7> F¥ > % TGAAGTTTACGGGTTCCTGGTGGT (SEQ ID NO: 11);
DYRK2 * > *: TCCACCTTCTAGCTCAGCTTCCAA (SEQ ID NO: 12),

DYRK2 7 v F+ » *: TGGCAACACTGTCCTCTGCTGAAT (SEQ ID NO: 13);
DYRKIB > *: GCCAGCTCCATCTCCAGTTCT (SEQ ID NO: 14),

DYRKIB 7 ¥+ *: CACAATATCGGTTGCTGTAGCGGT (SEQ ID NO: 15);

DYRK3 + > 2: TGCAATCCTTCTGAACCACCTCCA (SEQ ID NO: 16),

DYRK3 7 L F+ o *: GCTGTTCTACCTTCATCTCACCTCCA (SEQ ID NO: 17);
DYRK4 > 2: AGGCTGTCATCACTCGAGCAGAAA (SEQ ID NO: 18),

DYRK4 7 o F+ o 2: AGTCCTGCTGATCACCTGAATGCT (SEQ ID NO: 19);

DYRKS > 2: GCCGATGAGCATATGGCAAACACA (SEQ ID NO: 20),

DYRKG 7 v F+ o A TACCCACTGCAGAAGGCTGGTTTA (SEQ ID NO: 21),
O0O0O0OO0O0OO0OONFATOOOOOOO0OOOoOoOooOooooooooooooooooodg
ORAIL(NM_0327900 SEQ ID NO:1)OJ O O O
OODOOOOONFATO O OOODDODODODOOO0OOOODOOOOO0ODO0DOORAIZOO OO O
(BC0692700 SEQ ID NO:2)O O O O
OOOONFATO OO OOGOGOGoOao
(NM_1522880 SEQ ID NO:3)O O O
OO0O0000ONFATO OO OO0OOO0
O O (NM_0013960 SEQ ID NO:4)0O

UOdO0OO0OO0OONATD O OOODOAO
O

ooocoboODDbODOO0oOoOoooorRAIBDIOOODO

0 O DYRK1IAO O O

O 0Ooo0ooOoao
O
O
O
O
O
O
O
O
O
O
O
O

ugogobobooooobboodoobbi1ib-10d

00
00

00

00

00

00

00
OOODOOONATDODOOODOOCOOOOOOOODOOODOOOOODYRKIBOODOO O
0 O (NM_0047140 SEQ ID NO:5)0 0 O O
DO0OOOOONATOOOOODOOODOODOOODOOOOOOOOOODYRK20O0DOO O
0 O (NM_0035830 SEQ ID NO:6)0 O O O
OOOOOONATOOOOODOOODODOCOODOOOOOOOCOOODYRK3DO OO O
0 O (NM_0035820 SEQ ID NO:7)0 0 O O
O0DOOOONATOOOOODOOODOOOOOOOOOOOOOODYRKAOO OO O
0 O (NM_0038450 SEQ ID N0:8)0 O O O
DO0O0DO0OOOOONATODOODOOODOODOCOOOOOOOOOOOODODYRKED OO
00 OO0 (NM_0057340 SEQ ID N0:9)J O O O
O0O0DO0OO0OO0OOONATODODOOODODOOODODOOOOOOOODODOO111-10 O
000

0Do0O0O0O00O0O0O0O0O0O

0000

oooooo
DOOOOOONATODOOODOODOOODOOOODOODOOODODOODO(SOCE)D00DOODO

NFATOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOC Ca?*00a0
Ca**(CRAC)I D0 00DDDODONDNDDODONONDDODODDDOODDDONFATO O
gTduoobObOUONATD D OO ODDODDOOOouoooooooobooooobooooao
UOOONATOD O OODOoOooOooODbOOO0ODO0oooooobbbbooooooobooooboao
gooboooo0obbO0o00b0DDbDO0OONATDD OO ODDDOOOGODODOOoO0bDDDOO
uooboboooobboooobbooooobbooobobbooOo0ooONATODODDODOO
ooooboboooooooooobobbobooooooobobboboooboooobooooboao

OoOoooooo0oooooo0 oo oooo0oooDoDooooooogdg
OOo0o0ooDooUo0ooooo4dUoooDooDoUoDUoooDoDoogogoooao



(16) JP 2014-128267 A 2014.7.10

oooobDbOO00ooan
gooobooao
NFATDO O OOooOooOooggoano

0 NFAT(nuclear factor of activated T cells) D 0 0000 0O O O O O O NFAT1O NFAT2
ONFATSUOUOONFATAO OO ODODODODDUODODDODOOODODDUODODDUOOODODODODODDODOO
0000000000000 00D00D0DU00D0D0000O0D000D0O0ONFATODODOOO
OO0O000O000000D00OO0ONATDODDODOOODODODO0DODDODODODOODODODDODODO
O0O0000000D0O0O00OONFATIONFAT20 00 ONFATA0 DD O OO ODOOODOTO
O0O000000000o00O00000DU0o00D0O00O00U0O0ODOO0OO0OO0NFATO O OO
00000000 ooDooo0Do0oDo0ooDooDoODOoo0OO0ooaoIL-20 1L-30 1L-40 TNF-a O
OCOOIFN-y OO0 O0ODODOOQOODODODOODOO

Oooooo

ONFATODO DO OO OGOOoOoOOoODODDOo30000000000ONATONDOODODDODDDDOOOOO

NFAT AU D O OoOooooOoooobobodd
UOOODODONFATID D OO OOGOGOoOoOO
0oobDoO0ooo0obDONAT2000000

o0 0000 OooOoOo370 0000000
ooDooDi1o00000D0D000O00390 00
JoooooDooooi1o6e00000000OO
4130 00 00 00000000ONFAT200 0000000000 DODOOOO0980 000
OoOoopo4000 0 0000000D00O0OCONFATI0D 00D 00D0O0OODOODOODOOODAI0
200 000000040400 00000000000 0O0O0ONFAT4A0 00O DODDOOOOO
ooooDDOoOoo7y0000oo0O0ODDO4180 00000000 0O0ODODODDOODOOOOOO
O NFATO O O O O O NFAT1O NFAT20 NFAT3D O O ONFATAD OO DO OO OODODODDOOOO
ocooooooU0oooDOoooooOoooDUOooDoODO0ooOoO0ooDUoDDUOooDoDooDUooDUODoDaOo
OODNAO OODDOD((MOUOONFATIO OO DD OO O OO 3980 06800 0 0 ONFAT1O O O
OO0O0000D039006780 00 0ONFAT20 000 000 0O0 DO 4140 O 6960 O O O NFAT2
b0 ODODODODDODODODODO4010 06830 0 OONFAT3 D 0D OO OO DOODDOA4050 0 6860 00O
ODOOOONFATAD O DD O OO OGO O419007000)000ONOODODDDOOOOOODO
Oooooo

OoooOooDoDoooooao

OSOCCED D D00 oooooDoDoDooooao
000000000 0O0O0O0cCa2*'0000
0000000000 Ca? 0000000
O[Ca”2™]i0 D000 DD OO 700 100nMO
ooooioo2mMO D00 O0OO0OOO0OOOO0 0000000000000 0ca2"
oooooDoooooDOoooooDoood O(@1OO00cCd20o0o0o0oon
1,4,5-0 000 (IP3) D 000000000 D0ODERIODDODOODDOOODDOOCa?
0000000000000 000000000D00DO0DO0DO0D0O0O0oDo0oDOoDoDOoDOoDoOooOoao
0000000Ca®0 0000000000000 000O0O0o0o0O0O0oooooooan
00O0Ca2*'0 0000000000000 000Ca2 0 0000000000n0oononan
00000000000 Ca*000000000Ca2* 0 000000000N0ooooonan
OCa?2*(CRAC)D 00D 0DO0DNDONDONDNDDONODODODODODODDODOCa2* 00000
00000000 (Parekh and Puntney, Jr. 2005, Physiol Rev 85:757)0

Oooooo

Ca2*0 0 0 0O 0O Ca?*(CRACYD O O O
OCRACOOODDODUDODDODDODODODODODDUODDODDODODODODODDUODODDODODODODODODODOODO
0000000000000 00000000000([Ca2 ]i000000nnnoiIP3d
OO0IPA0cGMPO DO CcAMPO D 0D 00D O0DO0D0O0O0DODOOCa2 00000000
000DDODO0O000o0oo0o0DDO0D0O0O0O0UoOCRACODODDODODODODOoODODODDODOOgCCP
arekh and Penner, 1997, Physiol Rev. 77:9001)0 0 00000 OOCRACOOODODODOAO
O00D0DDO0DO0OO0OODODOOERCa® 000000000000 DOO0O0DODDOOODODDO(Cs™
ONaD)ODODDDODOCa2' 0000000000000 00D00D000D0D0D0O0D0D0O0ODaGO

a
u
O
g
a
O

000Ca2*00 ([Ca*]id)D 000

0000000000000 o00a0
0000000000000 000
000 ca2*0 00 ([Ca®*]ex)d 104

OOoo0oooo
OOooooao
OoOoo0oo0ogao
OOoo0oooaoo

O O0Oogoog

10

20

30

40

50



) JP 2014-128267 A 2014.7.10

0000000000000 000N-VO0OODODODOO0ODO0ODDOOLa®0 00 2-APB(A00u M)
00o0D0DD0D0000O0o0o0D0DDO0OD0DO0O000O0ooDoDDDO00O0OQao (Parekh and Putney
, Jr. 2005, Physiol Rev 85:757; Lewis, 2001, Annu Rev Immunol 19:497)0
Oooooo

SOCED O OCRACOD DD DOODOODO

OCRACOD DD ODODO0DUOODODDDDODODODODOUODODDODDDDOODODODODDDDDROCRACOO
000o0Do0O0o0oo0ooDoDOoOoooDoDOoOoo0o0oooadrosophila)d 00 O TRP(Transient Re
ceptor Potential(U O OO QOODDOOOOO))ODOOD=2s0000000000000¢0
OCOo0O000ooOooOoOTRPOUDODODODOODOOODODODODOODODODODODODOOOODOO
0000000000 ooo0o0o0Do0oDo0oDo0DO0o00OooDo0DOoODoDOoOOoOCRACODODDOODOO
0000000000000 O0DU0OOo0O0DO0OO0O0O0ODOoaOad Clapham, 2003. Nature 426
B1HO0 0D D0DU0DO0DOTRPVEO D DD ODDODODODDODODDODDODODODOCRACOCODODODDODODODDODDOO
O0DO0DO0ODOCRACO 0D 0DDODDDODODOOCRACOO OO TRPVED Ca2*0 0000 0ODO
OO0OOO0OO0ODOCRACOCODODODODODODDUODDOODODODDUODODDODODDODODODODDODOO
RNAIO ODODOTRPVEO 000D O DODOOODODDODODODDOOOODOTRPV6-/-00O00OOTODO
O00D0DDO0OD00DO00O0OO0O0OOTRPVEO O DD OO OOOSOCED OO ICRACODDODOOOOO
000000 (Kahr, et al. 2004. J Physiol 557:121; Kepplinger, et al. CaTid TRPC
30 0 00000TOODDODODOCRACOCOODODODDOOODODO)Y OODODOOTRPYVED OO OO
O0O0OD0DDOSOCCEDDOCRACOD DD D00 O0UOQOOODDDODODODOOODDODOD
Oooooo

SOCED D OCRACO 00 DODODOODDODODO
OCRACODOOOODDDODODDNODDNODODODDODODOOOODDDOCa2*00 00000 CRACO
0000000000000 O0O0OO0OO0OEROOOOOOOOCA2 000000000 OCRAC
000000000000 0000000300000000000000000000
0000000 DO (Parekh and Putney, Jr. 2005, Physiol Rev 85:757)0 (i)0 00 O O
O000O0OC0OOO0OOERIOODODODDDOOOOOOOOOOOODODONONODDODOOOOO
CRACO 00 D0DDDDDDO(GIDIOODDDDDDNDNDDD(@OODODDDDO)RACOIODODO
000000000000 0000000000O0000000000000O0O0 (iii)
0000000000 C@IAIDDDDDODOOOOOOOODODOOCIFODDODODOOOO
OOCRACO OO OODDODODCAR2 000000000000 DNDNONONDNDnOD

OooooOoOo

0000000 DO 1(STIML)

O0000C0OO0O0STIMIOOOODODDODOC2* 00000OCRACI 0D ODDDDDODOOOOO
00000O00O0O0O0000000Roosd (2005, J Cell Biol 169:435)0 Lioul (2005,

Curr Biol 15:1235)0 00 000 000000CDODO@OOODO0D200) 00030000
OORNAIDOOODDOOORNAMIOOOSTIMDOODDDOOODODOOODDOOAOO (Pro
sophila melanogaster)S20 0 0 D 00000000000 C? 00000000000
OCoooo@s)osTmMmooooooooBOO0OU0O0DO0DODO0OO0DO0ODoDU0DOoDOoDOOoOoDOoODOO
0Ooo0oO0ooOU0oooDOoooooDUooDUoooDOooDID0O0ODOO0ODOD0O0ODODO @ritani,
et al. 1996. J Cell Biol 134:771; Sabbioni, et al. 1997. Cancer Res 57:4493)0 S
TMoooooooboooooobboooobbuoooobbuooobbooobbooobao
O0O0000000OD0DO0O00O0D00DI11pd5.500 00 0O O (Parker et al. 1996, Genomi
cs 37:253)0 STIMID OO OER/O0 0D DO OOODODO Ca?*0UUEF0 D0 D0DO0OODDOODDOO
Oao -0000 (sterile a -motiH)(SAWMO OO ODOD1000D0ODO0ODODOOODODOOO20 00
0000D0OO0O0o0DODDoDO0OO0O0Db0ODO Manji et al. 2000, Biochim Biophys Acta 1481:14
NOODO0DO0DD0ODD0DDoDODO0DoODDODDoDOoOoooDosTM20000000000000000DO00O0S
TIMDODODOODOOCOOOOOOSTIMIOOODO (Williams et al. 2002, Biochim Biophys
Acta 1596:131)0 STIMIO O STIM20 0 0000 OO0OODDDOOOODDODOOOODODOOO
OO0 illiams et al. 20020 O 0OD)0DEROCOOOO0DODODODODOOODODODODODDODOO
0 I I e I T 4 I A V0 A I =1 = { W A B R AR O

10

20

30

40

50



(18) JP 2014-128267 A 2014.7.10

OO0 (Maji et al. 20000 O O ; Williams et al. 20020 0O O )OO OO0 O STIMIO O O
OCO0OO0O0DO0ODODOSTIMIOOUORNAIOOOOOOSOCED D OCRACOD DD OODODODOD
OSTIMIO Ca®*0 00 0000000000000 0000O0STIMIODERD DD DO O EFD
000000CP'00D0DDDDDDDDDODODO (Putney, Jr. 2005. J Cell Biol 169:3
81; Marchant, 2005, Curr Biol 15:R493)0 0 0 000 0Ca2'0 0 0 000000000
OCoOooOoooOSsSTIMOOERDODDODOOODODDOUOODOOODODODDODDOOODODOD
0000000000 C00D0D0DD0NDDNDDDDC 000NN DNDDDDDDDOaDN
OOoo0ooO0oooOooooooooOoo0g (Putney, Jr. 2005. O 0O ; Putney, Jr. 1986, C
ell Calcium 7:1)0O

Dooooo

NFATO O O O

00000000000 O00O0ONFATO O O O (NFAT regulator)d O O O O O O O NFATO
00000000000 (FATDO OO 00O O (NFAT regulator protein))J 00 0 00O
0O (NFATO O O O O (NFAT regulator gene)) 0 000 0000000000000 O00
DO0O0O0O0OO0OO0OOOOONATDOODODO0OOO0O0OODODODOOOODOODOO@OOOO0n
00000000000 )IO0D0OOOO0DODCOODONOOONONODOOOONDOONONODOoOOOaOn
OOOOOONATDOOOOODOOODOODOOODODOOODOOOOOODOODODOOOOOO
Do70 000000O08MIOOOOOODOOOOOOWIOODOOOOOOOOOO
Ooooooo

NFATDO OO oOnoOnoOad
ooooODDODOO0O0oDo0oo0ooocooObODb0OO0OO0OONATODODODDOOOOORAIDDODDODOODOOO
ooooObOO0ooooooooObObOO0ooOooooRAIDDDOODODOOOODODDDODODOOO
ORAILO D OO O GenBankD OO OO O OO ONM_0327900 O O O O ORAI2O O O O O GenBan
kD OOOODOOOBCoe92700 O DD ODOOORAIBD O ODOOGenBankD O OO OODOO
ONM_ 1522880 0D 000000000 OCODODODOOOOORAIDOORAID O OOOODODOORA
110 ORAI2O ORAISD D O O 0100 DO DO O

goooaoaad

oooo0ODDODO0OO0O0DO0O0O0oOoCOO0OONATO O OO OOODODODYRKDEOOOODODDOODOOO
oooboDoo0o0oo0bbDO0o0oo0bbOO0OU0ODYRKDOOUOUONATO O OO DO OODODODOOOGO
OOO00OO0O0D00ODODOOAODYRKIAD O GenBank 0 O O OO O O O NM_00139600 NM_101395
0 NM_1304360 NM_1304370 O O ONM_1304380 0 0 0 00 0O0oCOoODOOOO0OO0OOO0OGOO
OO0 O0OO00ODYRKIBO O GenBankO O 0O O O O O O O NM_0047140 NM_0064830 O O O NM_0064
s 000 bobOo0oo0obboo00oo0obbO0oo0oO0DbDbOO0O00DYRK2O O NM_0035830 O O NM_O
064820 0 O GenBankO 0 0 OO OOOO0OOODODODOGODODOODYRK3D O NM_0010040230
OONM 0035820 0 O GenBankO D DO DO OO0OOODOOODOOOQODODYRK4D O GenBank

OO00D0DO0OO0O00D0ONM 0038450 0 0D 00 00O0ODOHIPKIO O OO DO OO ODYRKGD O Gen
BankD D D OO OOOONMOOS7340 000 O0O0DOOO

oooooao

ooooDbOO0OO0O0DO0O0O0OO0oO0OO0OONATOD OO ODODOOODODDODIDODODDDODOOOOOOO
ooooooao

ugooobooaad
ONFATODODOOOOGOGooOooOOOOOooooooobboooooooobboooodd
0010 goooooo0obobo o000 ONATOOODDDODOO0OO0DDDOO0OO0o0DbODOoooDnD
goboboooobobboooobbooooobboooobbooooobobOO0oOoObdO0NEATO
ooooobOobOoOooooooooobobbooobolboboooooocoobOboboOooooonb
gogoboboooobbooooboboooobboooooosowooooobooooDbno
ooooDDOoO0ooooO7ndswn oooooooDoDooooooosw ooooao

guooooaad
ooooObOO00ooooocooObObOO0ooooooooDbDDbO0O0oO0DOoO0OONATDDOOOO
ooobDoOo0ob0bDDONATD D OO OO DDOO0OO0oo0bbOooooboooooboboogao

10

20

30

40

50



I O i [ Y [ i [

OO0 oooogogooao
Oo0oooooOgooooao
Oooooogoooao
Ooo0oooOooooOoao

OoooogogaoQg
N Y Iy
Oooooogogao
OO0 oooogogaog
Ooooooogogo
Oo0ooogogaog
Ooooooogogo

O

u
O
a

e s s e e e ) ey e e s e R
[ |

O

O Ooogoao

I e ey ey e e sy s [y
O Ooo0oooao

NFATO
ggao
oggao
ugdaao
ogoao
oggao

O

OO0 oooogogog
Ooooooogogoo
O o0oooogogoog

O 0Oo0oooao

u
O
g

O Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao

ooooooooao
O

Oooo0O00O0oO
(000000 )0
ooooo0O0Qoo
ooooo0oo0Qoo
Ooo0D0O0O0O0O0
ooooO0O0QoO

O 0Ooo0oooo
O Ooo0goooo
O 0Oo0oooao
O Oo0oooo
O 0Oo0oo0ooao
O 0Ooo0oooo
O O0Oo0oo0ooao

goooooooan
gooooobooooao
goooooooan

(000000 O0O0000)0

ONFATO O OO OO
oooooboooao

O OooQgooo
O 0Ooo0oooao

u
O
g
t
O
g

(19)

ud
oo
od

u
O
g

NFATO

oo
OO0

O
O

JP 2014-128267 A 2014.7.10

OoocOoOO0OD0OONATOOOOOODODOGO

NFATO OO OoOoOoooooodoagdo
ONFATD O OO OGOoooooODbOoo1
gooobboooooboooobbDboao
goobboooooooooobobooad
ooobODbOO0oO0Doooooooooboao

u
O
a
u
O
oooobo(@obobDbooooooono

ooooboboooooooooobobooooooboooobobobooooooobooboooao
oooobObOOoO0ODOoooooooobobboooooooobOboboboboooooano
ooobODbOO0OO000ooooan

guoboboodoobobbOoddbOO0NFAT
ooocobObOO0oo0oDooooboi1ooooan
gooobooooobobooooboboogoao
gooboooooboooobooogaao
iljooooooobObboO0oooooan
goooboooooboboboogooboogao

ibodoooobooooooboobooooobooboooooboboboooobboooogao
ooooboODbOO0OO0O0DO0O0O0OO0OONATD DD OGOGOGOaGnO

oad
oad

g
oad
g
g
oad

NFATO

O

u
O
u
u
O

OoOoo0oood
OOoo0oooao
O0Oo0Oo0ooao

g
u
O
g
a
O

oooobooboooooboogooboogoao
uogobboooooboogoobooogadd
ooobODbOO0OO0DoooocoobOboo0oooao
NOOOoOoODooocoooooogobobboao
goooboboooooboboooobooooao
OOO0OD0ODDODONATO OO ODODODDOOOOO

lDooooooocoboboooooooooboao

ioogooooogoobooboogoobooooboboooobboooooboboooboDbno
googooobooooooboboooobboooooboooooboboooobooooao
uogoboooooboboooobobooooobooooboooobooogaao

ooocobODbOO0O0DO0O0O0OO0OONATD O DO OOoOOoOOoODODbDOOOoOoooao
ooboclgoooooobboooooooobpbbooooooooDbao

oo

uoao

gooooao

goao

gooao

gooao

oo

goao

UOONFATO OO ODOOGOgano
gooooooobooogdo
goocoDDO0OO000NFATO
goooooooboogao
gooooooobooogao
ooocoboDbOooooooao
goooooooboogao
gbyrRkOD OO OO OOOOAO
gooboooooobododgdo
goao

goo0O0OO0ONATD DO OO0

O0Ooo0oooaog
O Ooo0ooo
OOoo0oooaoo

NFATO
goao
uogao

oad
ud
oo
od

g
u
O
g

Orail

oo
od
oad
ud

od

O
g
g
u

O

NFATODO O OOooOobOoOoooooooobobobooooooooooooogao

goooboooooboooobooogoao
coo@oooooo)boooooao
ooocoobobooooooooooobao
goooDooogboONATOODDDODOOO
gooboooooboooobooogaao
ooocoobooooooooooooboao
goooboooooboboboogooboogao
NFATD OO ODODDOOoooooooooano
ugogobooooobooooobbooad

gooobooooobobooooboboogoao

10

20

30

40

50



DO o0oOooo o0 ooooogogogoooo

imn

OO0 ooooooooogogaog
OoooocooooooQgogoao
OooDoooogooooogogao

O

oo

OoooocooooooQgoogoao
Oooooco4ogooooogoggogoao

O

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

Oooo0oooogoao

O

O0Ooo0oooao
O 0Ooo0ooOoao
O Ooooo

O 0Oo0Oo0ooo

O0Ooo0oooao

O 0Oo0oooao

O0Ooo0oooaoo

OOoo0ooogoaog

O0Ooo0oo0ooao

O Oooooaog

O0Ooo0oo0ooao

O0Ooo0oooao

O0Oo0Oo0ooao

O

O

(20)

O

g
u
O
g
a
O

JP 2014-128267 A 2014.7.10

ooobODbOO0OO0Doooocoobbooooao
gooooooooboogooboogoao
ooooboooooobooogoobooooao

oooobooboooooboogooboogoao
oooooooDo@oooobooooDooo
OH)>ooooDoooOooOooobOooDOoo
gooobooooooboogoboboogoao
oogoobooooobooogooobooooao
ooobODbOO0OO0Doooocoobbooooao

ELISAD 0D 00000 Q00o0DDoDo0Do0o0ooooooDoDoooooooan

JooooDoo0oU0oO0oOoooooDoODOoDUoDUoDOoU0UUooDoDoDoDUOO0OO0oO0ooOooOao
doooDoDDoDO0oU0oO0o0oOoOoooDDODODO0DUoDO0OO0UoUoOoODoDoODDODOOoOooOoOaO
0o0oo0oDDO0D0O0O0O0Uo0oOooDDDO0O0O0OdOoao Kohler and Milste
, Nature 256:4595-497 (1975); Kozbar et al., Immunology Today 4:72 (1983);0 O
0 Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp-
-96 (198s))U U oooDDOoDUOoUoOoUooooDoDOoODUODoOoDO0OoOoOOoDoODDODO0DOoOoO0OaO

o000 O00D000d0O0oOo0O0oO0DO0DO0D0DO0U0U0U0Uo0Ooo0DDODO0oDO0DO0DOoOooooooOao

O Ooo0oooao

0000000000000 0D0D0OO00DO0O0D0OO0OONATOODODODDO
0O0o0o0o0oDoDO0o0ooDU0ooDoooDooDoooDUooDoO@OUoDOan
00000000000 DUODDOODOO0OODODDOODONRATO ODOD
00oo00ooDO0oo0ooDU0oooDOoooDooDUoooDoooooDoooOd
0000000000000 ooDOoooDooDUoooDOooDoooDoooOOg
Dyax Corp. (Cambridge, Mass.)O O O Maxim Biotech(South San Franc
0ooo0oo0Do0oo0o0ooDoDUooO0DO0ooDU0o0DDoDOoooDoDODU0ooDoDOooDOooDO0OO

gooooooobobbogooooboooobobobooooboboooobboo

OD0DO0o00OO0000OD0ODO0D0OD0D0OD00O0ODOO0OO0DO0OD0OD0OD0DDOOONATOODODODOOC
oooooDooOoooUoooDooooooooD)YOOoooooDUooobDoooooooao
gboooboooobooooobooooobobobooooboboooooboooooboboooaao
[ENR =3 2 I A A A I O I A 6 B R /N
TOoOooooooboogoobobooooboboooooboooobboooobobooooDbno
oAD0DO0OoooobOboooooooocobbooooooooooDGoooao

77

Oooao
ooooao
Oooooo
ocoooooao
ooooooao
ooooooao
ocoooooao
ooooooao
ooooooao
isco, Calif.)
ooooooao
O

Oooooo

O

O

O

O

Oooao
ocoooooao
Oooooo

O NFATO O O O
ooooooao
ocoooooao
ooooooao
ooooooao
ooooooao
ooooooao
Ooooooao
Oooooo
NFATO O O O
ooooooao

O Ooo0ooooao
O O0Ooo0oo0oooao

gogobooogoobobbooooobobooooobbooooboboooooban
OoOO0O0O0O0o0O00D0OO0oO0O0O0O0O0000FR@G@LHDOOOFR@™D,O00
ooocooboobOoOooooooooobObObobOoooooooobobbooooo
OOO0ODD0ODONATD DD OOOODOODOOO0OOooDbODoOOooobboooobao
DNAU O ODOooooboobooooobooooboboooboboooodao
ooocoobooOoooooooooOobobobOoooooooobobooooo
OOOD0DOONATDDOOODOOOoOOoobobboooobobooooobao

OONATO OO O/00D0O0CO0OO/0000D000CO0O0D0OO0ODODOO

10

20

30

40

50



OO0 ooDoooOo0 oo ooo o0 oo oDoo oo oooogodg

N
e s e s e e e A sy s [ o

Oo0oooDoooo0 oo oooo0ooDooogogogooao

OO0 ooooogogogoao
oo ooooogogoo
OO0 ooooogogog

O 0Ooo0ooo

Oooooooo0oooooo00 oo ooo oD ooDoDooo0ooDoooogogoooao

O

Oo0ooOooooUoooooUoU0oDoDooUooUoooDoDoDoooooDooogogaog

Oooooooooooooo0o oo ooooooDooooooooogodg

e e e e e e e ey
oo ooooooogoooo

O

O

OooooooooooOoogoao

Oooooooooooogodg
OoooocooooooOoogoao

O

Ooooooooooogogoao

Oooooooooooogooodg

OooooooooooQgogoao

OO0 oDoooogooooogogo

Ooooooogogogoao
Oooooogogoao
Oooo0ooogoogoao
Oooooogogogoao
Oooo0ooogoogoao
Oooooogogogoao
OoOoo0ooogoao
Ooooooogogogoao
OoOoo0oooogoao
Oooo0ooogogogoao
O0oo0oooogogoao
Oooo0ooogogogoao
OOoooooggdg

(21) JP 2014-128267 A 2014.7.10

ooooObObOO0ooooooooobobobooooooooooboao
gooboogoobobooobboooobooobboboo
oogoboooooboboboooobbooooobooooboboboao
ugugoboboouoobobboooobbooooboooooboboad
(cobooboOoooOO0oobOoobOoooODOooDbOo)ooOOOoDOO
MSsOiIooooooooooogao

goobooad
ooooOoOao
goobooo
gooooad
/000000

oooobOoOao
gooooad
gogobooad

Ooo0ooogoQgQg
OOooooogogdg
OOoo0ooogoQgdg
Ooooooggdg
OoOoo0oooQgd
Oooooogogdg
OOoo0oooodgd
OooooogQgdg

HivO OO OOOOOOooOOoooDOoooooooobDooDbOooogeevidbo o
oooobooood

O

Oooooogoooaoo
Ooo0oooOooOoooOoaoo

ugogao

OO0 oooodgogooao

0000000 D0DDODODOOOONFATOCa®*0 00000
Oo0obDoOoOoo0ONATODODDOOOGO-0b0bo0ooono

oogoboooooboboboooobbooooobooooboboboao
ooooObbOOooooooooobobobooooooooooboao
ooooObbOO0ooooooooobobboooo-sooooO0OO
0ooobDoo0oo0bDO0oO0OO0ONATODODODDDODOODODDOO
uogoboboooobobboooobbooooboooooboOoao
0000000000 DODOO0OOODODODODDDOC Ca®*000
O00D0D0Ca®"-00000000-NFATODODOOODODODO Ca
0000000000 DODOODOODODODODODDDOCa®* 00
ooooObODOO0O0DO0o0oooooODbODbOO0OO0OONATOODODODODO

NFATO ODO/000O0DOO0CDOOOODOCGCIDOOOooscibpobgTooanO
B0 OoOoooOoooDooooooooooogooooouooo/sooopoooO

gooooboobooscibboz2co0b0booooooooobboooooooooaon
ooooXxgogogscibpoObbooooooooDbDDoDo2L-2)0 1L-40 1L-70 1L-90

O
a
ooooobobooooooooobooboboboiloo,o000 00 oooboDmooboooOaO
O
g
D

IL-150 0 00000y O¢CyDOOODOODODODODOODODOSO%O O0OOODOSCH
O010%0d0T00O00

ZAP-700

O

O

O

O 0Oooo
O Oooo

p561ckd

O

O Ooogooao
O 0Oooo

O

u
O
g
g

O

u
O
g
a

O Oooo

O

u
O
g
g

O 0ooo

Cb450

O

u
O
g
a

O Oooo

O

O 0Oood

O o0ood

O

u
O
g
a

O 0Oooo

0

B0 ODODOODODOOODODODOODODODODODOCGCED3E OO0V

JAK3O IL-7Ra O )OO O OODOODOODODOOOODODOO

0

U
O
U
t

O 0O oo

oogooboooooboboboooobbooooboobooooboboboao
ooooObOoOoOooooscibbooobooooooooooboan
TOooooooObOOoO0oOOooooocooboOobobooooooanb

gooboooogobobooscibbbobogTooooosbbOO
oooboboooooboboboooobboooobooooobobooaa

UOoo0bODO0OO0OONATDOOODDOOOooOoooOoooboDbDoao
ugugoboboouoobbooouobbooooboooooboboOoao
ooooObbOO0ooooooooobbobooooooooobooboao
oooboooobobobooobboooobboobboboo

10

20

30

40

50



(22) JP 2014-128267 A 2014.7.10

ooooOobobooooooooooboboboooooooobbbOoooooooobobooooo
gooooogooobooooobobooooobobooobbooobobooobboogao
ooobODooobOONATOODDODOOOODODOOODODODOO

goooboaad
ooooObobooooooooobbooooooooobbooboooooobbooood
UODNAOD O ODDODDODOoOoobboooobboogoobbooobDbDNAD DO OoOOoboDDboogano
ugogoboboboooobboooobooaooao

oooooao
gooboboo0ooobboooobooODbNADOOGOoonoDooDNAOOoboboooobbnoogao
goboboooobDNAOOODOooooooDbDNADOOoobooooooooobobnoogano
ooooObOOO0OO0oDoooocooObObOb0ooooooooObODDbOO0O0OONATOODODDDOODOOO
ooooOboOO0OO0ooooooobODDbDOODNADDODOOODODGOGoOoCOoDoODDbODbODDOODOoDOooonnb
gogooooooobobooooobooboooooboboooobbooooboboooooboboogoao
ugogobobobodooobooooobobooooobboooobbooooboooooboboogao
oooooObooooooooooooao

gooobooao

NFATDO OO ODODOOoOOooooooooboboooobboooooboooobobooad
ooooODbODOO0OO0DO0o0ooocOoOO0ODOONATOOOOOODDOODODOOGOODODDDODOOOO
goobobooooobobbooobboooobbo0ooo0obbooO0obbO0O0o0bDbDNFATO
gogoobooooooboboooooboobooooobboooobbooooboobooooobobooogoano
OOCRACOD D OO ODOOOCOODODDDODOOONATOODODDOODOOODOODODORDONATO OO
Uo0o0O0ODDOO0OOONATOCODODDODOODOOOOOOONATO OO ODCOOODDOOOOO
ONFATD O OOODDOOODDOOOoODODOO0OO0DODDOO0OO0O0O0DO0OO0O00DDDO0ONFRAT
ugogbbodoobobbooouobboooobboooobboooobobOO0NATDDOOOO
ooooObOoOO0oooooocoobboboooooooobboOoooooooobboooodd
gooooogooobooogoobooboooobobooobbooobobooobboogao
gooooooooan

oooooao

0o0o0oboDo0o0oo0oDDO0oO0O0b0DONATODDDODOOODDOOORDSOCED OO ONFATO O
ooooboOo0oooooooobbb2c0b0bb0O0O0O0DO0O0ooOoDoOooODDbDDOOO0DO0DOoo0ooan
UUONATOOOODODDOOOOobOoOooooboooobboooobooooobooaao
OOOONFATO O OO GO GOOODDDODOORAILD ORAIZO ORAI3D O O O O O DYRK1IAO DYRK1
BO DYRK2O DYRK3O DYRK4O 0O 0O ODYRK6UD O ODYRKH OO DO OODODODDOO3OOIODOO
oooboODbDbOO00oDoooooboDbOb0O0D0D00UoO0OO0OO0ODONATO OO ODOODOORAID O OO

OORAILOORAIZO OO OORAIBD OOONFATO DD ODODOOD/0DO00CDOOODOODODOO

goooao

goooooad
ooocobOoOo0ob0ooooooan
oooobOobOo0oo0ooooooao
goooboboooobbooogao
uogoboooobboooagdo
oooobObOO0oO0ooooooao
gooobooo
OOO0O0O00DOO0OOORNAID
oooobOoOOob0ooooooan
gooboooobbooogao
oogooboboooobooogao
guooooaad
oooobOobOo0oo0ooooooao
gooboooobboogao

O
O
O
0
O

O

NFATO

g
g

O
O

gooboooooboo0ooobboo0oo0o0bDONATOODDOOOODDO

oo
oo
00
oo
o0

ooao
ogoo
ooo
ooao

ooo
goo
oono
ooo

O oOoo0ooao
O oOoooo
O 0ooo
O 0Oooo
O 0Ooo
O 0Oooo
OO oo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
OO oo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

od

O
O
O
O
O
O
OJ

0o o00adNFATO
ooao ooo
NFATO goao

O
O
OJ
O
OJ
O
O
O

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

od
a

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

oo
00

O
O
O
O
O

NFATO O O
ooooDao

O
O

ooocoobooogod
ooo NFATO

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

10

20

30

40

50



(23) JP 2014-128267 A 2014.7.10

O00D00D0C*-00000000-NFATODDODDDDDDDDDDDOD
O00D0D0D0D00D000Orail000STIMID OO OO [Ca®*]0 000000
oooboooobboooobbooooboONATOODDOOOODODOOOO
O00OOrailD O0OSTIMIODOOOODODODOODODODO@ODOOOraill 00O STIMIO O
OD0DO0O0OD0OO0O00O0DODO0ODODDODOD0OO0O0ODDODOGOUORoos et al (2005) J Cell Biol 169,
435-445; Liou et al (2005) Current Biology 15, 1235-12410 dStimO O O STIM1O O
OCOO0OO0OO0ODO0OO0O0OODOOORNAIODODOONFATDO O O(UOOONFATDCODODODOODODOO
OoOO0)H)0OO0O0ODOODODOOONATOODOODODOOOODODDODODODODODOD@WDOO
O0O0D0Ca2'000)I0D00000DD0O0ONDDO0OODDOOODDOO
goooaoaad
D10 00000O0ONATODO0O0O0O000000O0O0O0O0OOOOCa®*-00000000
-NFATOOODDOOOODDOOODDDODOODDODOODODDOOCRACOD OO ODODDO Ca2*
go D00DO0DD0D@OO00L®0G6d®02-APB) 00000000000 OOO
uogoboooooboboooobobooooobooooboooobooogaao
UO0O0OD0ODDODONATOOOOODODDODDOODOOGOOOODDODDODOOOOGOGOO
gogooboboooooboogogobboooobboooobooooobaon

ocoooo0oooOO0oooOO0oOO0OoDO0oOOO0ODbO0DlODODODOORNAMIDOODDODODODODOD
gooobooo0ooobbooo0oobboo0o0bo0bONATD DD OO ODODDOO0OODODODOOOgo
ooboboooobobboooobbooooobboOoo0ooONATODODODDODOOODODDODOOOO
ooooODbObOO0O0oooooobobObOb0ooDooooooDDbAD0DDOFRKSOCGGDODDODDODDOOOOO
OoOo0o0oo0ooOD(@UObOODO0O0OO0O0OD0ODO0O0DDADODOFRBPI2)YDODOODODOODOODODODO
goooboooooboboooobooboooobbooobboooobobooooboboogao
ugogobobooooobobboooooobooooobbooooboboooT@ooobooooooDn
OoooDODO0OO0OTOODOO0O0O0O00O0OO0OO0ODDAODOODOFRKSOGONFATDO O OO OO OGOAGO
goooboooooboogobboo

goooooad

ONFATD OO OOOOOOOODODDODOODOOOO0OOoOODDODOOONATOODODDOOOOO
ooooOboOoO0oooooooboObboboooooooobbOooooooooDbOO0OaoePVIvIT
O0O0DDO000000D0CsA-0D0000000A0O0O0O0ODO0ODDOFKS06-FKBP12O O O O
ugogobobobodooobooooobobooooobboooobbooooboooooboboogao
oooboObODOO0OO0oDoooocoObOO0OONATOOODODODDOOODOGOOODODDODOOOO
goooboooobooobboo

goooaoaad

O oo

g od

a oad

O

O

Ca®*-0 000 0D0D0D0-NFATOOOOOOOOOOOOOOOOOOOODRD
DYRKO oooobDoOOooooooooDbobo-1ooooboboobbooooo
ogagadg goo(sk-3)cogoooopooooooooooogooboono
i ooobODbOO0o0ooooooobOobobOoooooobocoobboOoooao
(0o0ooobDOooboo0oooOO0ooDbDOoboOOoOoocKI-7TOGSK-30 O O0O~DO
OO0OD0DDDODOOONATODODODDDODOOODOOOOODDDODOOOO

Oooo0oooQgdg
O Ooo0ooooaog

Y
=
> O
O
O
O

0oooao
Li*)d O
oooao
O

ONFATOOOOOOOOOOONATOOOOOOOOOONATO OO OOOD
000000 OO0OOCOONATDO0O0O0OOO0OOOODODOOODODOOOOOO
(000O00)I0O0O00O0O0O00OO0OO0OO0OONATDOOOOOOOOOODOOODD(@OO
ONFATOOOOOO)IOOONFATOODOCOOODOOOO(OOONATOO)DOOOO
000000000000 00O0D00D00D0O00O0O0O0O0O0O0O0O0DODO0OoOOoOOooao
0000(@O000O0O00O0D0DO0O0O0O0DOO0O0O0OO0OO0O0O0DO0OONO0ONOoOOoO0Ooooooan
OO0OO(GIRNAOOOOOOOOORNA)ICOODODDOODODODODODDODODODDODDODOODOOOO
Y OOODODODODOOODODOODOOOoOO@OoOOODO0ODOoOO0O0O00ooO00oooo)Don

g
a
O
O
a
u

Ooo0oooooooooooogoQgg

OO0 o0ooDooogoooooggog
OOo0oooooogogooooogogdg

OooooooooooogQgao
O 0Ooo0oo0ooao

10

20

30

40

50



Iy e e e e ey e e e [ e s s [y

e e s e e e e e e e I B

OO0 oooogogog
oo ooooogogoo

oo
uoao
goao
goao
uoao
NFATO
goao

Oooooggoao
Ooooooo0ooooooooDooooooooodg

OoooooQgooao

o
(@]
O = 0O
N
|

OO0 oooooggogoao

Ooooooooooogdg
OoOOoooooo0oooooo4oooooo oD oD oo LoD oDoDooooooDooogogao

Ooooooooooogdg
O0Ooo0oo0ooao

O

O O0Oo0oo0oooao

OooOoo0ooood

O O0ooo

[ |

Ooooocooooooao

(24) JP 2014-128267 A 2014.7.10

0000000000000 D0DDC 00000 DNDDDDDDDDDDDODODN
10000000 OraiD D0 000O0O0OOCODDODOOOOOOOODODEODODROCRAC

DO0O0OO0OOOCRACO 0D ODODDOODONDOODODODOONODOOOODONDOOO
000000000000 000O0O0O00O0O0O00O0O0000O00000
O0D(@OOONATDOOOOOOOOOOONATOOOO0OCO)IOO0ODO
000000000000 0000000 (elaborate)l 0000000
000000000000 00O0O00O00O0O0O00O0O0000O000O00
000000000000 000O0000O00000000000000
000000000000 000D0O0O0O0OO0O0O0D0OO0ONONDOoOONOooooaO
000000000000 000O0000O000000000O00000
000000000000 000D0O0O00D0O0O00O0O0O0O0OO0O0O0OoOoaO
000000000000 000O0O0O00O0O000O0O0000O00000
000000000000 000O0000O00000O0000O00000
000000000000 000D0D0O0O0OO0O0O0O0OO0O0O0DO0OOODONOoOoaO
000000000000 00O0O0O0O0C0OOCRACOOODOOOODOOO
00000000000 O00000O

000000000000 00O0D0O0O0O0D0O0O00O0O0O0O0OO0O0O0O0OoaO
O0DO0O0O0OO0OSIRNADO OODOShRNADO OORNAIDO OO OOODOOODOODO
000000000000 000O0000O000000000O00000
0oo0QO

00000000000 O0O0O0O0OOONATOOOOOOODOOODOOO
000000000000 000D0O0O0OOO0O0O0D0OO0ONONDOoDOOoOoNoooaO
000000000000 00O0O0O0O0O0O0O000O0O0000O00000
000000000000 00O0O0OO0O0OC0OONATOOOOOODODOOO
000000000000 000O00O00O00000O00O0O0SOCED OO
O0O0O0OO0OO0OOOONATOODODOODOOOOODOOOOOOODOOODOOO
000000000000 000D0D0O0O0OO0O0O0O0OO0O0O0DO0OOODONOoOoaO
0000000000 @OO0OO0O0O000O0O0(Schneider)20 00 S20 0)
(HEK) 0 OO ODOOODOODOODO0OD0OO0OO0O0O0O0O0O0SHSYsYDO OO OOOO
000000 ODO0O0O0OOCRBL)ODODOOODODODOOODODOOOODDOO
0000000000 TOOOOODOOOOOO0OOOOTOOOOOOOO
000000000000 000D0O0O00O0O0000O0000O00000
000000000000 000O0000TOOOOO0O0O00O00000O
00000000010 0000000000000000000000
O

000000000000 000D00O0O0O0O0O00OO0O0O0D0DO0OODOoNOoGOoaO
000000000000 00O0O0O0O0O0D0O0O0(@OOOOO0O0)DOO
000000000000 000O0000O000/0000000000
DO0000C0O0DO0O0O0O0OO0OO0O0OONATDOODOOOOOOO OO mRNAD
DO(@OO0OO0OO0O0)IOO0OOO0OsShRRNADOOOOSIRNADO O ODODOOOODOODO
DO0O0O0O0OO0OOOO0OONATDODO0O0OOO0O0DOOO0OO0OOOODO0DOOO

DNAOD O OOOGoooooODODOO0OoOoooooOoODDOOmRNAOOOODODODODO mRNA
OO0O00000U0O0oD0DO0Oo0O00ooD0ooDO0@OoOoOoOoO0)D0DODnOSshRNAD OO

10

20

30

40

50



(25) JP 2014-128267 A 2014.7.10

OsiRNAODODOODODOODODOOODODODOODOODODOOODODODODDODODODODODODIOO

NFATO O OODODODOOOODDOmRNAODODOOOOODDODODOODDDOO@OODDOOO
0o0o0ooDoooo)ygoDooOoo0ooDoDoOo0o0o0oDoDooo0ooDoDooooDoDooooonDan
o000 dbDONATO D D OO Db obboboobbboooboao
Oooooo

ogoooao

I I I e I T I I I I 6 B B A R B O O A A N N N W N N R W IR N
ooooo0ooU0ooDooo0oooDU0oooDUOooDoODO0oO0o0ooDUooODDUooDoDooDOooDUoOoOaO
0o0o0oDoo0o0ooooDoo0ooo(@oboooo0bDoDooo0boDO0ooDo0oDoODoDoOooDaO
I I e I T I I e I A 6 N o N O B R B A B R R N O
00000000000 Zuckermann, et al., 1994 J. Med. Chem. 37:2678-850 O )O O
ocooooooU0oooDOoooooOoooDUOooDoODO0ooOoO0ooDUoDDUOooDoDooDUooDUODoDaOo
I I I e I I e A I e 1 I A O B A A B R N R N O N A W A B R R O
gogoooboooobbobouoobbooobbooob bbb Uobbooobao
ocooo0oooDU0ooOoDOooU0oOoDU0oo0DO0DO0oOD0DOoDUOooDOoDO0DOD0DOo0DDUOO0DDODO0O400D0000
0 I I e I 0 e O B A B A B A B R O A W A B A AR O
0000 (Lam (1997) Anticancer Drug Des. 12:145)0

Oooooo

I T I e I e 0 0 O A I B B B A B A R W N N N N A N N N N R NN
O00OD0DDODewitt et al., 1993, Proc. Natl. Acad. Sci. USA. 90:6909; Erb et al.

, 1994, Proc. Natl. Acad. Sci. USA 91:11422; Zuckermann et al., 1994, J. Med. Ch
em. 37:2678; Cho et al., 1993, Science 261:1303; Carrell et al., 1994, Angew. Ch
em. Int. Ed. Engl. 33:2059; Carell et al., 1994, Angew. Chem. Int. Ed. Engl. 33:
2061;0 O O Gallop et al., 1994, J. Med. Chem. 37:12330

Ooooooad

ooooDDbOoOO0OO0oOoOoooooDbDDbDO@DbDOHoughten, 1992, Biotechniques 13:412-
421)H)0 000 0 0 0O (Lam (1991) Nautre 354:82-84)0 0 O O (Fodor, 1993, Nature 364:
555-556)0 0 O (Ladner, 0 0O 0O 0O O 5,223,4090 )0 0 O (Ladner, 0 0 0O O O 5,223,409
O)H)OOOooo(Cull et al., 1992, Proc. Natl. Acad. Sci. USA 89:1865-1869)0 O
OO0O0DD0OO0O0OO0 (Scott and Smith, 1990, Science 249:386-390; Devlin, 1990, Scien
ce 249:404-406; Cwirla et al., 1990, Proc. Natl. Acad. Sci. 87:6378-6382; Felici
1991, J. Mol. Biol. 222:301-310);0 0 0O Ladner, 0 O0)O0 0O DO OOODODO

gooobooao
gogboboooooooboooooboobooooobboooobbooooooooobooogaao
cooooooooboov/s000OO0O0ODOOODODODOODODODODODODODOOOODOO
I I A N A N A N A A Y
OCOOOsSIRNAODDOOODOOORNAOSELEXOD OO O OOOODOOODOOOODOOO)YDOO
oooobOobOoOooooooooobboooooooooao

oooooao
gooooooooboooooobooooobobooobbooooboboooooboboogoao
cooooooooooooooooo(@oooH)y ooooobobooobopooDbUooo
ooooObOoOO0oooooocoobboboooooooobboOoooooooobboooodd
gooobooooooboboooobobooooobobooobboooobobooooboboogoao
googobobooooobboooobbooooobooooban

oooooao
gogooboooooboboooooboooooboboooobbooobboooobob-0D0
coooooov/00C00O0D0OO0ODOD-ODO0O0OO0OO0ODOOODODODOODD/OOOOODOO
gogobobobodoogobobooouooboobooooobbodoouobboooobooboooobobooogado
ooooObobooooooooobbooooooooobbooboooooobbooood
goooboooooboboooobooboooobbooobboooobobooooboboogao

10

30

40

50



0o0oo0ooooooao
Ooooo0oo
0o0Do0oo0ooDooooo
0ooooooooo
0oo0ooo0ooooooo
0o0O0oo0o0oDo0ooOooO
0o0oo0ooDOooooo
0oo0ooo0ooooooo
Ooooo0oo
0o0oo0oo0ooooooo
0o0oo0ooooooao
0oo0ooo0ooooooo
0o0o0o0o0oDo0ooooo
0o0oooooooao
oooooao
Oooo0oao
0o0ooo0ooDooooo
0oo0oooDooooo
16th Edition, Mack,
oooooao

NFATO OO OOGOOGO
0oo0ooo0ooooooo
0o0O0oo0o0oDo0ooOooO
0o0oooooooao
0oo0ooo0ooooooo
000000 oOooO
0o0ooo0ooDooooo
0o0oo0ooooooao
000000 oOoo0DO
0o0Do0oo0ooDooooo
0o0oooooooao
0oo0oo0o0ooooooao
0o0O0oo0o0oDo0ooOooO
0ooo0ooDOooooo
oooooao
00D0o00oDO0ooOooO
0o0oo0oo0ooooooo
0o0oo0ooooooao
/000000000
Oooooao
0o0oooooooao
0oo0ooo0ooooooo
000000 oooO
Oooooooao
oooooao
00D0o00oDO0ooOooO
O0Ca?*00o00on
0o0oooooooo
0oo0ooo0ooooooo
0o0O0oo0o0oDo0ooOooO

(26) JP 2014-128267 A 2014.7.10

goooan
gogoboand
ogoao
goooaono
goooan

OO0Oo0oooog
I B
O0Ooo0oooaog
OOoo0oooao
OOoo0oooog
I B
OOoo0oooog
O Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O O0Oo0ooOoo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O OooOooao
O Ooooo
O
O
O Ooo0ooo

goooogao
ooooooao
/000000

goooogao
gooooaaogdo

OO oO0goo
O Ooooo
OO oOooo
O Ooo0ooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0O o0ooOoo
O Ooooo
O OoOooo
O Ooooo
OO oOooo
O Ooo0ooo
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Oo0ooOoao

0000000000 oDoDo0ooDo0DO0o0DooDoDoDoDOooDooDOao
00000 @DOD0OO00Remington®s Pharmaceutical Sciences,
19800 O )O

oooobODbOOoOoooooooan

00000001030 0000000000000000CcCas*00
UooobooODo0oo0ob0bDO0OO0OONATD OO OO DODODO0OOooObDoogano
uogobobboooooboduoubOONATDDOOODODDODOOOO
ocoooooooooooOooobDoboboooDoobOo@oDOooo
oooODDbDDboO0oOooooerFrPOOOODOCOODDDOOODM DOOOOO
uogoboboooooboooobboooooobooooboooaao
ooobODbOO0o0ooooooobOobobOoooooobocoobboOoooao
0480 720 D0 O 0D DODODUOUOONFAT-ODDO0O0ODODODOOODODRDO
gooooboooooboboooobboooooooboooobooooao
uogobobooooobbodooouobboooooobooooboogadao
oooODbObOO0o0DoooooobObobOooooooobooobbooooo
gooooboooooboooobbooooboboooboboogao
UONFATD OO OoOOOoooooooooboogogonb
O00DDDOO00O0O0O0@UOoOoooooDbDDoO0OO0OOg)ONFATO OO
Oo0oooOo0ooOooO0oooUoooDO/000NATOODOODOODO

ooobODbOO0o0ooooooobOobobOoooooobocoobboOoooao

UguobO0OO0OUONATDOOOODODDOOOOOOOOOooLOOOOgo
NFAT-OODOOO0OO0OGOooooooObOoooooooobobboood
gooooOoo0ooo0bDoOO00U0bDDOONATD D OODODDDODOOO

0000000000000 O00D00Ca®0000000ooooan
ODOONATOODODDODODODOC2 0 D0D0D0DDDDDDDDDDODODN
uogouooobooooobobodououobboooobobooooboogado
ooobObOO0o0ooooooobbobooooooobooobboOoooo
Oo0obDDoODO0oO0OO0O0ONAT-0000D0DO0OO0O0O0DODDOO0O00DD

10

20

30

40

50



ooono
oggoao
oggoao

O
O Oo0oooao

O Ooo0oooao

OooooooooooQgogoao
OOoo0oooao

O

O
a
u
O
g
a

O

NFATO

O Ooo0oooao

OoOoo0oooogd
OooOoo0oood

27)

ooooObObOOoooooooooboboao
oogooboooooobod

oad
uogboboouoooboboooobboad
ooobObOOO0oooooooobboao
gooooboooobbooobbood
gogoboooobboooobbooad
ooobObOOO0ooooooooboboao

u
O
a
u
O

JP 2014-128267 A 2014.7.10

OO0O0OD0ODD00000000d0aO0NFATO

uogoboboooobooooobobooad
ooobObOO0o0oooooooooboobao
gooobboooooboooobbDboao
goobboooooooooobobooad
ooobODbOO0oO0Doooooooooboao

mycOODDODODODODOOOOODDOOODOOOOODODDOOOOOOO(EGFP)O
uogbobiooboobooooboobooooobobooooobooooboooooboobooan

O

GFrPOOODODDODODOOOUOOOOOONATOD OO ODOOOODDODOOOOOOOODOGO
goocoobobooooooooboboceckibobboboooooooobboooo
ooOooOEGRRODOODODDODOD-ODO0OEGPHOODODOODDOODODOoDOoDDO

goocoobobooooooooobbboooooooobobbobooooooao
ooooobobooooooooobbbooooooooobDbobobooooooboao
ooocoobooooooooobobooooooooobbbobooooi1looo
ooocoboObbOooooooooobobbobooooooobDbbO0oO0oooO0oo0oi100N

FATOOOOOOoooboOoooobooooooboooooboboooboboboooobboo

O

I B R |

OO0 oDoDoo4gogooooogogogooao

OoooooooooooooDoDoo4gogooooaog
Ooooooooooooooooogodg

O

O Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
O Oooo
O 0Oooo

OooDoooooDoooogooooogd

O Oooo
O 0Oooo

O 0o oo
O Oooo
O O ogo
O 0o oo
I Y o [
O 0o oo

~
O
O
O
O
O
o/

O

OooOooooOooOooao
Oo0oooogooao

OO0 o0ooogogoogoao
Oo0ooooooao
Oo0o0ooogoQgogoao
OooDooooooogogoao
Ooooooooooogogogogoao
Oooooooooogogoao
Oo0ooooooooogogogogoao
Ooooooooooogodg
Oo0oooooooood
Ooooooooooogodg
OooOoooOooOooao
Oo0oooQgooao

Ooooooooooooooodg
Oo0oooQogooao

Ooooooooooooooooodg
Oooooooooooogooooogod
vV Ooooooooogooogooao

O

ooooobobooooooooobobobooooo
ooocooDDbODOO0OO0OOONATOODODDODDOOOOOd
goocoobbooooooooobobooood
oooooboooooooooboobooood

0Oo0o0oO0O0o0O0O000
/0000000000000 00000000
oooooo
0)O OO0 /0

ocooooooo@oao
oooooooooobood
oogooboboooooboood
ugogoooooobod
\/000000000¢O

Oo0ooooodgogooao

I |
O0Ooo0oooao
O0Ooo0o0ooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oooao
O 0Oo0Oo0ooo
O0Ooo0oooao
O 0Oo0oooaog

OoOooogogoo0ogao
O oO0oo0Oo0ooano

Ooooooogogooao
Ooooogogoao
Ooooooogoogoao

O Ooooogoaog
O0Ooo0oooaoo

(oobooobooooboooboooboOooao

ogoobooooobboooooooooboboooobobooooao

ooobObOO0OO0OO0oooooooOobOboooooooobObobooOoooooan

(hooooobobooooooooboobboooooooo@Uoo/Z0booooboooDo

OOooooodg

oooocoooOooooooOo)H)Y @ooooooooooUoooDoooo)H)oooovzo
o@ooooooooboooobooooboobgoobooo(@ouov/sooobOoonO
oooooboooooooooo)H)yOooDbbbooooooooDbbbooooooao
(gooopopgoooooUoooOoooooUoooDOg)oooooDooooooooDooao
gbooooouobbooouooboouoobbooouobboooooboooobooado
00000Cd20001000000000000000000000000000a0
oooooooOoo/00O0O0O0O0DO0O0O0oDUOO0DDOO0O0DO0DDUODODDOODODODODOO

10

20

30

40

50



O
O

O

OooDoooogooooogogao
Ooooocooooooao
OooooogQgooao

OoooocooooooQgogoao
OoOoo0oooQgd

OooooooooooQgogoao
OO0 ooooooooogogaog

O

Ca?*D

O O

O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Ooooo

OooooogoQgdg

OOoo0oooodgd

OooooogQgdg

Oooo0ogoood

O

(000000000 )0
OoooOoo0
OooQoo

g
u
O
g
g
O
O
g

OOooooogdg
Oooooooodg

OooooooooooOoogoao
Oooooo4ogooooogoggogoao

OooooooOodg
Ooooooogdg
Oooooooodg
Oo0oooogg
O o0Doooogdg
Oooooooogdg
O oo ooogdg
OoooooooQgdg
O Oooooogdg

OooDooo4ogoooooggogoao
Oooooooogodg

O
NFATO
uoao
oon
NFATO

oon

Iy s e e ey e o
e s e e e e e ) e e o A
I s e ey

O Ooogoo

O

OoOooooooQgoao
Oo0ooooogQgoao

O

~
O
OJ
O
N
O

O

Oooooooooooogoogao

O

OO0 oooooooooodg
OO0 oo oogoggogoooodg
OO0 oooooooooodg
OO0 oo ooggogoooodg
oo oooooooooodg
OO0 oooogoggogoooodg
OO oDooooNwvMOooogaog

O Ooooood
OoOooOooood
O O0ooood

(0oo0Doooooo)

0

O 0Oooo

Ooooooogooood
OO0 oDooogoggooood
Ooooooooooodg
OooooogogQgooood
Oooooooooood
OooooogoQgooood
Oooooooooood
OoooooQgooood
Oooooooooood
Ooooooogooood
Ooo0ooooooood
Ooooooogooood
OO0 oDooogog4gooood
Ooooooooooodg
OoDoDooogogQgooood
Oooooooooood
Oooooogogogogooood
Oooooooooood
Oooooogoogooood
Oooooooooood
OoooooQgooood
Oooooooooood
OooooooQoooood
OO0 oDooogog4Qgooood
Ooooooogooood
OO0 oDooogog4Qgooood
Ooooooooooodg
OooooogogQgooood
Oooooooooood

(28)

JP 2014-128267 A 2014.7.10

oobooooooooOoooDOo@oOooobDoobobooobOoono
oooo)oooooobobooooooooobbooooooao
gboboboooobobooooooboooooboooooboooao
(goboooooogobooooboU0ooooooH)oobooDoOoo

O
O
O

O oOoooo
O oOoo0ooo
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao

OOoo0oooodg
OOooOooood
OOooooodg
O 0O0ooood
OOo0ooood
O 0O0oooodg
OOoooood
O Ooooood
OOoooood
OOoo0oooodg
OOooOooood
OOoo0ooood
OOoo0ooood
OOooooodg
O 0O0oooodg
OOooooodg
O 0O0ooood
OOoooood
O O0Ooooood
OoOoooood

g
O
g
g
u
O
g
u

O
O

O

O

O

ogoo

O
O

O
O

O

O

O

O

O

goooao
gooobboooooboooobbDboao

O
O

O
O

oooo
(0oo

OH)oooooooooooooooo
ooocoobobooooooooooobao
gooboboooooboooooobobboooobooogao

ooooooboooooooooobo@oooao
oH)yoooooooooooooooooooooo

ooocooboooao
siRNAO O O shRNAO
goooooooban
UNFATO O O onoano
goocooboooaod
goooooooan

yYhoooooooooooogoooo

O Oo0oooao
O 0Ooo0oooo
O Oo0oooao

O
O
O
O
O
O

ooocooboboooog
ooocoobooogod
ooooooDoobooon
ooocoobooood
giljooooooooao
(ooooooooobao

oooooboooooov/soooooooboDbbOoooooooobobooooo
coooooooooo@oo/s0b0boDO0ooOoDO0oboO0oopoDooDoDOooOoooOOoOo
coH)ooooooooooooooooogoooooooobobooobOooo
ococobboOoooooooobbbobooooooobobbobooooooooboobao
ocooooooo@oo)oooooo(@Uoooooooo/sogH)ooooao

10

20

30

40

50



Ooooooo0oooooo0ooDoooo0oooDooooooooogodg

O

Q
N
+

O

Oo0ooDoooo0oooooogogoooo

(29) JP 2014-128267 A 2014.7.10

000000000000 00O00000O0000O000O0O0000O00000O00an
000(@OO0D00D0O0O00D0OO0O0O0NO0OOOD)0OO0O0OND0DOODONDOONONDOOOoao
000000000000 00D0O0O00OO0O0O0O0O0O0O0DO0OODO0DOO0O0ODOOOOoao
000000000000 O00O0O0O00O0O0O00O0O00O0O0O0O0D0OO0O0DOoOOoao
00000000000 000O00000O0000O0000O000000000000
0000000000000 0OD0D0O0O0OO0O0O0D0OO0O0O0DODODONDOONONODOoOOOoao
000000000000 O00O0O0O000O0O0O0O0O0O0O0O0O0O0D0OO0O0O0DOO0Ooao
00000000000 000D0O000000000000O000000000000
0000000000000 0OO0D0O0O0OO0ONO0DOOONONODODONODOONONODOoOOooao
000000000000 00O0O00O00O0O0000O00
ooooo
00000000000 000O00000O0000O0000O000000000000
000000000000 00D0O000O0O0O00O0O0O0O0DO0ODO0DOO0O0ODOOOoao
000000000000 00O0O0O00O0O000O0O00O0O0O0O0O00O0O0D0DO0O0O0O0aO
00000000000 000O0O0000O0000O0000O0000O00000000
0000000000000 0OD0D0O0O0OO0O0O0D0OO0O0O0DODODONDOONONODOoOOOoao
000000000000 O00D0O0O0O0O0O0O0O0O0O0O0O0OOODO0DOO0O0DOOOOaO
000000000000 00O0O0000O0000O000O0O0000O0O0000O00an
0000000000000 /000000000000000000mag-fura 200
00000000000 000O0OC Ceameleon)D 0000000000000 0000
000000000000 000O0000O0000O0000O0000O0000000n
00000000000000000000O0000000@O000000000 IP,
0000000000000 0O0D000O0O0) 000000 ONONODOONONODOoOOaOn
000000000000 O00@ODOO0O0O0O0OO0O0O0DOO0O0ONOoOO)IOO0OOOoaon
00000000000 000D0O000000000000O000000000000
00000/00000000C0000000000000C0000C00000000
00000000000 O0O0O0O0O0O0O0O0O00O0
ooooo
000000000000 00OO0O0O00OO0ONO0DO0DOO0ONDOODONDOONONDOoOOooao
000000000000 00D0O0O00OO0O0O0O0O0O0O0DO0OODO0DOO0O0ODOOOOoao
000000O0@O0Ofluo-30mag-fura 20 ERO 0 0000000000000 (*®

0)I00D0O0O0O00OO0O0O0O0OO0OO0O0OOOOOOOOOOOOOOOOOO)DOO
0000000000000 0OD0D0O0O0OO0O0O0D0OO0O0O0DODODONDOONONODOoOOOoao
(00D000)00D00D0O0D0D0OO0O0O0DO0OO0O0O0DOOO0ONOOONONODOONOOOoOOOan
00000000000 000D0O000000000000O000000000000
0000000000000 0OO0D0O0O0OO0ONO0DOOONONODODONODOONONODOoOOooao
000000000000 O00O0O0O00O0O00O0O0O0O0O0O0O0O0DOO0O0ODOoOOoao
0oooooaQ
0ooooo
000000000000 00D0O000O0O0O00O0O0O0D0DO0DO0DOO0ONODOoOOoao
000000000000 00O0O0O00O0O000O0O00O0O0O0O0O00O0O0D0DO0O0O0O0aO
00000000000 000D0O000000000000O000000000000
0000000000000 0D0D0O00O0O000O0O0O0O0DODO0DOONONOoOoOOooao
000000000000 O00O0O0/00000000000000000C@OO00O0
000000000000 000O0)I0O0O0O0/0000000000000C@O0
0)IODDODO@OOODODDOOD)IODODOOODODOOOODODOOONDOOOODODOOOOn
000000000000 00D0O0O00OO0O0O0O0O0O0O0DO0OODO0DOO0O0ODOOOOoao
000000000000 00O0O0000O000O0O00O0O0O0O0O00O0O0D0DOoO0O0oao
O
O

ooooOboao
ooooDDbOoao

(o0O0b0FWO-400ooobobooooobOobobobobooDbOoDbao
oooooboooooooooobobbooooooooboobobooooo

10

20

30

40

50



I e v e e o By

e e e e Y I

OO0oooooooooo4o0oooDooooooDoDooogoooooogdg
OoOooooooo0ooooo0 o0 oDoooo0ooooDoDoooooDoooQgoao
Oooooo4oooooUo0UooDoDooUooUoooDoDoooooDooogogoaog
OoOoooooooooooo o0 oDoooooooDoooooooooQgogoao
Oooooooooooo0Uo0oDoDooUooUoooDoDoDooooDooogogoaog
Ooooooooooooo oo ooooooDoooooooooQgogoao
OooovIOooooDoooooDoDooooDoDooooDoooooogoaog

OoOooooooooooo o0 oDoDooo0ooooDoDoooooDoooQgogoao
O 0Oooo

O

30%0 0O O

aggoao
oooobDoOao
goooogad
gooooaodgd
oooooboao
ooooOboao

goooao
NFATD O O oOonoOnoOad
ooobObOO0oo0ooao
goooooogono
gooooooooan
ooobODoOo0oo0ooao
gooooaogiL-20
gooooooooan
guooooogoan
ooobOboOO0oooao
gooooooooao

O0Oooooogod
OoOoo0oood
O0Ooo0oooogod
OoOoo0oood
OOoo0oooogod
OoOoo0oood

OoOooDo0ooooo oo oooooooooooDoogogoog
Oo0ooOoooooooooooooooooooooonOoaod

OO0 o0DoDoo4dooooooggoooogd
Ooooooooooooooooogdg
OOo0ooDooo0oooooog4goooogdg
OooooooooooooooooQgodg
OOo0ooDooo0oooooo4ogoooogdg
Oooooooooooooooooogodg
Oooooooooooo4ogoooogdg
Oo0ooooooooooooooooOodg

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo

O oOoooo
O 0Oooogoo
O oOoooo
O 0Ooooo
O o0oooo
O Ooooo
O oOoooo

Oooooggdg
OOoooood
Oooooggdg
Ooo0oooQgooo

NFATO
O NFATO

oo ooooogogoog
OO0 ooooogogog
oo ooooogogoQg

(30) JP 2014-128267 A 2014.7.10

2000000000000 O0CDODODOOOO
gooooooobobboooooboooobno
goooboooooboboboooooboboooooan
guoobobooooobboooooboooooan
ocoObooo0DooODO0O0oO(GrRODOOOODODODO
00O0)IOcCa®*000000000D0O00
50150 00400b0o0o0uobobboooobboad

O Ooo0oooao
O 0Ooo0ooo0oao

(oo0bo0ooooobo)OOooDOoOboODOOosgsooooooooDo

gooboboi.smwooooooOOooobDbDOaO
oogoobooooobooogooobooooao
ooobODbOO0OO0Doooocoobbooooao
(oobooobooobDOobDbDobOb0ooDbDOoo
oH)yoooooooo
u

OO0 ooooooooooogogogooo

Ooo0ooooooooooogadg
OO0 oDooooooooogoQgog
OO0 0o oogoggooooogg
OO0 ooooooooooQgg
OO0 oo ooogogogoooogogg
OO0 oooooooooogooQgg
OO0 ooooogogogooooogogg
oo ooooooooooQgog
OO0 oooooooooogogg
Oo0oooooooooodg
OO0 oooooQgoooo

Oo0oooooooooood
OO0 oooooQgoooodg
OO0 oo ooo4gooood
OO0 oooooQooooodg
OO0 oo ooo4goooodg
OO0 oooooQgooooodg
OO0 ooooo4Qgoooodg
OO0 oooooOooooodg

(gooooooboooooooooooood

ooooODbOOO0oO0oooooooobbOooooooooboboboooao

goooooooboogoooooooobooogao
goooooooboboooooooooooooogoano
o@oooooooooboooOoooooooo)Ho
goocoboObbooooooooobobooooooao

goocoobbOoooooooobobooooooao
ooooovsoOoOODODOOODOOOOOODDO
goooooooboooooooooooooogao
ooocoobbooooooooobobobbooooooao
gooao

gooooaoaoanb
ONFATOODODOOOOGOGoOoooODoODbOOooooooao
NFATD OO ODOoOOoooobooogogobobooooobao
UONFATDO O OOOOGOOooooooooooogdao
goocoobboooooooooobobooooooao
goooooooboogooooboooooboboogo
goooooooboboooooooooooooogoano
ugbboboooobboodguoboOO0ONATDODOOOO
goocobObbooooooooobbooooooao
goooooooboogoooboooooboogao

10

20

30

40

50



OooooooooooQgogoao
OO0 oDoooogogoooogod
OoooocooooooQgogoao
OooDoooogooooogogao

0

Ooooooooooooodg

gogoao
uggoao
oooao
O NFATO
NFATO O O
oooao
ggoao

O
g
g
u
O
g

O
O
O
O
O

oooao

(31)

JP 2014-128267 A 2014.7.10

200400021170 O ONFATO OO DD OO OO ODODODODONFATO OO
NFATO

O

OO o0ooOooo
O 0OooQgoo
O O oQgogo
O 0Ooo0gooo
O Ooogoo
O 0Ooo0gooo

oo

0

O

0

O

O Ooo0goooo
O 0Oo0oooao

uogao
oo
goao
ugogao
ooo

u
O
g
u
O
NFATDO O

O 0Oo0oooo
OO o0oooo
O 0Oo0oooo
O Oo0Qgooo
O 0Ooo0oooo
O Oo0gooo
O 0Oo0oo0ooo
O Ooo0oooo
O 0Oo0oooao
O 0Ooo0oooo

u
O
O
g
O
g

oo

O

NFATO

g
0O
gd

u
O
g

0

O O ogogo

O 0Ooo0oooo

g
oad
oo
g
NFAT
oo

OD0DO00D0OO00O00000D0O0O0O0OO0O0O0O0DONATD OO0 C
ocooooooOo)oooDOooOoooUoooDOooOoooooDoDOoooooDOoo
Xenopus) DO O OO OOODODDOODODODOOODODOOODODOOODOOODODODON
FATODOOOOGoooooOboOoooooooobobbobooooooobobbooooodnob

O00OO0OO0OOOONATOOOODODODOODOODODODODODODODODDODOODOONFATDODODODDOD
0000000000000 OONATOOODOODODODODODODODODODODODODDDODODODOD
0000000000000 O0OO0O0OO0O0OO0OO0OO0OO0OO0OONATODDOD@OO0OO0OO0OOOOQ
0000)I0O0ODO0ODO0ODO0O0DO0O0O0O00O0OO0O0O0O0O0O0O0O0O0O0O0OONFATOOOOO
O0OO0OO0OONATOOODO(@MOODODODO0DO0DO0OO0OO0OO0OO0O)IODODODDDDDDDDDDODOD
0000000000000 OOOOONATOOOOOOOOONRATOODODODODODOOD
O0O0OO0DO0OOONATDOOODOODOODOODOODOOOODODODODOODODODODODODODODODODOD
0000000000000 O0O0O0DOOOODODODODODDDODDODODDODODDODODODDOD
0000000000000 0O0O0O0O0O0O0OO0OO0OO0OO0OONATDOODODODODODODDODODDD
0000000000000 O0O0O0O0O0O0O0OD0OO0OO0OO0ODODODOOOODODODODDDODDOOaD
OUOUODO0OOOODOONATDOOODOODOOONATDODODDDDDDODDODDDDDDDDDDOD
000000000000 OONATOOOOOODODODODODODODODODODODODDDODODODOD
000000000000 COOONFATO OO OOO0)ODO Y2510 3%so co 00 o 3Ho
0000000000000 O0O0D0D0OD0D0ODODODODODDDDDDODDDDDDODODDOD
0000000000000 O0O0O0O0O0OO0OO0ODODODODODODODODODODODODODDDODODODODOD
0000000000000 O00O0O0O0O0O0O0O0OD0OO0ODODDODODODODODODODDDODDODOaD
0000000000000 O0O0O0O0O0O0O0OD0OO0OD0OO0ODODODODOOODODODODODODODOOaD
0oO0oO0oO0oO0O0O0oO0oOoOoOooao

oooooao
ONFATOOOOOOOOOOOOODOOOODOOOODODODODODOODODODODODODODODODOD
0000000000000 O0OO0OOOOOOONATDDDODODDDDDDDDODDDOD
O@UO0O0D00D00O0000000HEK29300)0 0 0000000000000 0O00O0
0000000000000 O0O0O0(@OO0O0O0O0OoOoOoila00o0oi1000010003000
50000000240 000000000000)l0000000O0OO0O0O0OO0OOOOGOaO
0000000000000 000000000000000000(@O000aoinvd 100

p MO 10nMO 10p MO O OO InMO 10p MO OO ODODOOCOODOOODOOCDOOOOODO

O 0OooOgooo

gooooobooboobooooooobobboooooooobboboboooooooobooboao
000 fura-20 Indo-10 Fluo-30 O O O Rho-20 0 0 0O OODODODDOOOOOODO
gboobooooobooooooboooooboboboooooboboooooobooooobobooooao
gooooboboi1coobobbOoO0oOooooocobobbobooooooobODbboOoooooan
gobobooooobbooooboboooobbood

a. 0000000000000 DO0OD0ODDDOODOOD([Ca® i 00000 ooooan
b. 0O0O00O0O0O0CODO0OOCOOOO0DOOODOIgac00000O0O00O0DO0GC
c. 00D ODODODOODODODDONATDOOOOODONATDOODODOODOO/OO0O0D0O0O0DODO
goobooimn-20b0o00o0goobooooobbooooboooooboboo

10

20

30

40

50



(32) JP 2014-128267 A 2014.7.10

d. 0 oooooooooobOoooooov/s00DbO0OO0ODODO0ODODO0ODODODODDODODOODOO
oooobDoao

ooooDao

OOOONFATO OO OOGOOOOOOODOoooooobbbOooboooboobooboboooog
UO0Igpc000O0DO0OO0OO0OO0O0OO0OOOODDODOODODOOOOODDOOOOOOGOO

goobobooooobobbooobboooobbooo0obboo0oO0obbO0OO0OONATOD OO0
mRNAU O O oOooooobobooogooboooooboboooobboooobooooooboboao
ooooObOoOO0oooooocoobboboooooooobboOoooooooobboooodd
goobooooboboboooobbooooboooobboo

goooooad
OCoOOoo0o0o0oODO0O0OO0ODO0OO0O0O0D0ODODODOO0OONATODDODODDODODODODODO @O

ONFATODO DO OO ODODODODODODODOODDDODODODOOOODODDOOOOOOO (microp
hysiometer) D O OO ODODOONFATD OO ODODDODOOOO0ODDODDOOOODDOOOOONFATO O
00o0o0DoO0o0oo0ooDoDOoOoooDoDoOoOoo0ooo0dd McConnell et al., 1992, Science 257
1906-1912)0 0000000000 O0O0DDDODU0ODU0DO0DO0OO0DOOoOoODDODOOO@OUdcCyto
sensor)D 0000000 OODDODODOOOAPSIDDODODODODOODODODDDODOOOO
ooao 0000000000000 O00DDDO0OU00O0OU0OO0OOODDODOOONFATO OO
oooooDoDooooooooooDoooood

O

0000000000000 D0DO0ODO0OOOONFATDOODODDOOOOO
O00DDD0DO0OD0ODOOOONFATDOOD OO OO0 GOOOODDODOOOO
O00DDD0D0D000000D0DDODO0ODO0DO0O0O0O0O0ODONFATO O OO
0000000000 oooDoDoDUoU0DU0U0oOoUooooDoDoDoOooOoOgd
NFATO OO OOQOODDOOOGOoGoooooooooao

O Ooo0ooao
O Ooooo
O O0Oo0ooOoo
O Ooooo

O
O
O
O

gooboooooboboooobbooobobboogobboboo?2o
uogoboboooooboooobboooooobooooboooaao
coooooobOov/s000O0ODODO0OO0ODOOOODODODOODODODOODOO

oo oooooogooooo
O
O
O
O

OO0 ooooogogooo
OO0 oooooooooog

OO0 ooooooggog

0000000000000 o00D0o00o0D0DU0Do0D0D00D0D0O0D(CGERH) OO OODOO
000 @ 00D Lakowicz et al., 00 00O 5,631,1690 ; Stavrianopoulos et al
ooooo4,868,1030 0 0)d000DU0DOo0O0DO0OO0O0DO0OO0ODU0DOoDODOooODOoDOoODOooODOO
ooogao O0

OooDooooooooogoQgdg

O
g
g
O
O
g
U
O
U
u
0
U
20
U

Oooooooogdg
OO0o0o0oooogdg
Oooooooogdg
Ooooooggoao
Oooo0ooogoogoao

0
FRETO
(oobooooobooao

OooooooQgooao
Oooooodgogooao
Ooooooodgooao
Oo0ooogooao
Oooo0ooOooOooao
OoooooQgooao
OO0 ooogoQgogoao
OoooooodQgooao
OO0 oooogodogoao
Ooo0oooQogooo
Ooooogogogooao
OoooooodQgooao
Oooooodgooao
Ooooooodgooao
Oooooodgogooao
Ooooooodgooao
Ooooooogooao
Ooooooodgooano
OooooooQgooao
OO0 oooodogoao
OoooooQgooao
Oo0oooodogoao
OooooooQgooao
Oo0oooogodgooao
OooooooQgooao
Oooooogogoao
Oooo0ooogoogoao
Oooooogogogoao
OoOoo0oooogoao
Ooooooogogogoao
Oo0oo0oooogogoao

gooobooooobobbooooobooooan

ooobObOO0OO0ODO0ooooooobObbOoooooooobObobobooooooao
oooDDOO0oO0oooooao

O 0Ooo0ooo
O Ooooo

gooooooooobbd0Ud0D0O0OONATU O DD OO DD Do ooonobd
O0O000oooooDooooo@aIADDODOODODODODO@OOoOSjolande
and Urbaniczky, 1991, Anal. Chem. 63:2338-23450 0O 0 Szabo et al., 1995, Curr.

S 00O oocoo0oooooogooooogoe
OO0 oDoooUoooDooggoooao
Ooooooooooooogogoooao.o
O oo oo ovOoOoOoOooooooogao



(33) JP 2014-128267 A 2014.7.10

Opin. Struct. Biol. 5:699-7050 0 )0 0D O0O0DODOOODOOOODOOOOBIADDOORO
ooooboO0oOoooooobDbboOooOoooo0oooDDbDbOoooooobobo@oeooaoasBslA
core)J 000000000 DUOODOO@UODUODODOM I ODDODODDOODODODODODO
cooooooOoooOo@oOoooOooooesPR)OODODOOODYODODOOODODOD
ooooObobooooooooobbooooooooobbooboooooobbooood
g

goooooao

Oooo0D0ODO0O0O00O0OQ0O0ODODDODOO0OO0DU0OUOUDO0OONATD O DD ODODDDODODDDODODOOO
0oo0ooDoDoDo0o0o0o0oooooDoDoDo0o0o00o0o0oDoDoDoDoDOo/Z000000000000
ooooDoDoOo0oo0oodooooDoODoDoooodooooDoDODDbODo0oooooooDooooodd
ooooOb(@oobDboOooH)YDbOooooouoooobbooooooopbobobooood
ooooOboboOooooooboooboboao

oooooao
goooOoOOO0oO0oOodoooDoDOOoO0ooUooUooooDbDbOoUooUooooooooood
OO0O0ODDOOOOUOONFATDCDOOOONRATOODODDOOOOODOCODDODODDDODOOOO
0O00D0DD0OD0D0D0D0O0O0O0ODO0ODO0ODONFATOOODODODODDDOO0DODO0OoOOoODOoODoODDOoODOooOod
0o0o0o0DDODO000dO0oQo0Oo0OD0DDODO0OOONATOODDDOODOOOQOODODDDOOOOOd
goooOoboOoO0oOooooooDbDbbOoOooUooUooooDbbUoooOoooobobobooooo
0o0o0oo0DoDoD00o0o0ooooDoDo0D0Do0o0o0o0o0oDoDDoDo00Do0o0ooDoDoDoDoDooOoOod
ooooDoDODOoOO0o0oodooooDoODOoDo0Doo0ooooooDoDDoDo0o0oOoooDooDoDooood
Oo00D0ODO00O0U00oQo0O0ODODbODOO0DO0oUOUOUOoObODODDbDDbO-s-000000000O0O/NFATO
ocooooboooooooobbbofooogo-s-Ogooooboooobov/sbbbbboood
O00DDOO0OO0 Sepharose(O0 O )0 O O (Sigma Chemical, St, Louis, Mo O O OO OO
goooOoOOO0oO0oOodoooDoDOOoO0ooUooUooooDbDbOoUooUooooooooood
ooo0D0ODOO00O00O0oo0O0ODODbOOO0DO0DU0U0OU0UO0OO0DODDDbDOUODOUOOO0ONATD D OOO
0oooDoDoDo0o0o0oo0doooooDoDoDo0o0oo0oo0oooDoDoDoDoDo0ooo0@UOoOoooOoano
OpHOODDOOODODOOOO)H)OoOODOODODDOOODOUOOODODDODODOODODOGOGOO
ooooOobObOO0oOooooooboDbObOOooUoUoUooooDbbUOoUooUoooooobobooood
ooooDoDoDo0o0o0o0ooooDoDo0Do0Do0o0o0o0ooDoDoDDoDo00Do0o0ooDoDoDoDoDooOoOod
ooooDoDODOoOO0o0oodooooDoODOoDo0Doo0ooooooDoDDoDo0o0oOoooDooDoDooood
NFATOOOODODDODODODOGOGOOoOOODDOOOoouoooooboooooao

ooooODao

ONFATOD DO OO OGO OoOoOOoODDODO0ODO0DO0DO0oooooDDoDoooooooooooood
goooDoOoOO0oO0oodooooOoODOo0ooooUooooDoODbOo0oooOooooooooood
OOONATO O OOODGOOOQODDOOO0DOUO0OoOODODDDODOODODOoUoOoDbbO@@ooo
O000000O0O0O0O0D0Pierce Chemicals, Rockford, 111.)0 000000 O -NHS(N-O O O

oo-doooooD)oooooDoOooooooooDoDoooogooooesnnnonoood
(Pierce Chemicals)D O 0O 00 0ODDODOOOODDOOOORDO

oooooao
gooooooooboooooobooooobobooobbooooboboooooboboogoao
ugogobobobodooobooooobobooooobboooobbooooboooooboboogao
cooooooO0oooDoobooooOooDbODOob(@oboooooDbDOoDH)ODooboOooDbDOoDbDOo
gooobooooooboboooobobooooobobooobboooobobooooboboogoao
gooboooooooboooooboobooooobboooobbooooobooooobobooogaao
oooobobooooooocooboboboooooooobbbOooboooooobobooood
gooooogooobooooobobooooobobooobbooobobobooooboboogao
ocooooooOo@oooooooOoooooUoooDooooooooooogonn
ocoooooooooo)d

oooooao
oooboODoO0oOooO0ONATOODDOO0OO0O0DODOO0OO0oo0obDDbOOooooboooobobboogao



Ooo0ooooogQgoo

Minton,

OO0 oooogogog
Ooooooogodg
OOooooogoogg

0

NFATO

O

O

Oooo0oooQgoao

O 0Ooo0ooo0oao
O Ooo0oooao
O 0Ooo0ooO0oo0oao
O Ooo0oooo
O 0Oo0oooao
O Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao

OoooogogaoQg

O
[ |

uad

O
g
a

O
g
g

O
g
a

O
0
O

1993, Trends
OooooooDoooo
, eds. Current Protocols in Molecular Biology 1999, J. Wiley: New YorkO O )O 0O

000000000 Ausubel et al., eds. Current Protocols in Molecular Biology
New YorkD 0 )0 0D UOO0OODOOODODDODODODDOOODODODODODODOGO

1999, J. Wiley:

O
g
a

O
g
t

O
g
a

(34) JP 2014-128267 A 2014.7.10

goooooao
ooooooao

ooobODbOO0OO0Doooocoobbooooao
OOooboDONATOODDOOOODDODOOO

GSsTOODODODDODObOObOODOoDOoooboobDDbDDbOOO0DOoooono
gbbOOUOUONATDOOODODOOooooooooboo
UOOOONATODOOOGOGOOOODDOOODOOOoGoono

gooooogao

goooooao
goooogao
gooooagao

goooboogao

ooobODbOO0OO0DoooocoobOboo0oooao
gooobooooooboogoboboogoao
Ooooo0oooOooo@ooDbdRivas and

Biochem. Sci. 18:238-70 0)0 000 O0COO0OO@ODOOO
ooocoboooooao

ooooDOoOoE@

d, 1997, J.
ooooObOO0OO0OO0ooooan
goobooooobboao
oooobooao
OOoO0D0ODO0OO0ONFATO O O
ooooObOO0OO0OO0ooooan
gooboooobbod
gogoboboooooboboaoad
ooooObODO0OO0OO0ooooan
goobooooobboo
ad

oooooao

ONFATD O OO GODDOOO
gooobooooobobooad
gogoboboooooboboaoad
ooooObOO0OO0OO0ooooan
gooboooobbod
gogobobooooooboooad

oooooboooao
ooooobooooo

ogooao
gooao
NFATO O
O NFATO
O NFATO

O

O Oo0oooog

O

OOoo0oooaoo

O Oo0oooo
O 0Oo0oo0ooao
O Ooo0oooo
O 0Oo0oo0ooao
O O0Oo0oooo
O 0Oo0ooO0oo0oao
O 0Oo0oooo
O Oo0oooao
O Oo0oooo
O Oo0oooo
O 0Oo0oooo
O Oo0oooao
O 0Oo0oo0ooao

g

g
g
u
O
g
u

O Ooo0ooogoao
O0Ooo0oooao
O Oooooao
O0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao

OO0)H)OOODDO@DODOO Ausubel et al.

0 0O O Heegaard, 1998, J. Mol. Recognit. 11:141-8; Hage and Twee
Chromatogr. B. Biomed. Sci. Appl. 699:499-5250 0 )0 0 OO OOOOAO

ooobODbOO0oO0ooooocoobobooOoogo
oooDDOO0OO0Ooooao

NFATO O
gooao
oooao
oooao
gooao
oooao

O O0Oo0oooo
O Oo0oooo
O O0Oo0oooo
O O0Oo0gooao
O 0Ooo0oooao
O Oo0oooao
O 0Oo0oo0ooao

000 o0oooo0oooboboooobbod
ooooboooooobooogoobooooao
OD0D0DD0DD0DD0D0O0OC* 000000000
ooobODbOO00ooooooobboo0oogao
oooobooboooooboogooboogoao
uogobboooooboogooboooado

(preformed)J 00 0D0O0OCOOOOODOODODOOOOOOODODODODDODOOOODORO
gooboooobbooobbooooboboooobboooobooobooobboo
Q9 0 = I £ [

OoooooogoQgoo

Cel

O

O 0Oooooodg

0

O

O
O
O
O
O
O
O
1

al .,
6;0 O
Oooo
ATO O
Ooo

YoooooooDoooooOoiloo
ooobODbOO0OO000ooooan
ooobDDbDoOO0oO0oooooan
O
O
O

O Ooo0oooao

1993, Biotechniques 14:920-924;

O 0Ooo0ooo
O Ooogoo

O

(ONFATO DO DO -0000
ooooObOO0oO0oooooao
gooooooooboo

O 0Oo0oo0oo0oao
O Ooo0oooo
O 0Oo0oo0oo0oao
O OoOo0oooo
O O0Oo0Ooooao

ooooOobOoOO0oooooooao
ooobObOoO0oo0ooooo-o

OODONFATDO O OO OGO QOQOO
NFATO O O O -bpO )O O O NFAT
ONFATDO OO OOOOGOGoGoano
Oo0o0oDDO0OO00O0000 (bait)do

O oOoooo
O 0Ooooo

coooooooo@oooooo0oonanos,283,3170 ; Zervos et al., 1993,
72:223-232; Madura et al., 1993, J.

Biol. Chem. 268:12046-12054; Bartel et

Iwabuchi et al., 1993, Oncogene 8:1693-169

0O Brent W094/103000 0 )OO O OOONFATO O OO -bpOD OO O OONFATOD OO O
ugbogboboooogbONATUODDOOOODOOOOODODOOOODOOOOnDONF
oocooODbODOONATODOOOODODODODOOGOGOOODODDOOODOOOoOGoOoODDGO
gooooo

10

20

30

40

50



g
g
u
O
g
u

O Ooo0ooo

O

(35)

gooo
mRNAO O
ugogoano
gooao
gooao
U NFATO

NFATO O O O
oooooao

O OooQgooo
O 0Ooo0oooao

OOoo0ooood
OoOoo0ooood

Ooooooggoao
Oooo0oooQgoo

JP 2014-128267 A 2014.7.10

oggoao
oggoao
ggoano
oooao
ogoao
U mRNADO
mRNAO O O O

OooOoo0oood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogdg
OooOoo0ooood
Oooooogod
Oooooogd
Ooooooogod
OOoo0oooogd
OoOoo0oooogod

OoOoo0oooogd
Oooo0oood

ooo@oooobobooboooooono

O ODODO0ODUODODODOOONRATOODODOmMRNAD OO ODODOOODODOODODODOOODODOD
OONFATDO O OOmMRNAOD O OOODDOOOOOOODODONFATO O O O mRNAO
goocobOboboooooooobbobobooooooobobboooooano

gogobobooooobbooooobbooooobobooad
goocooboboooooooocobobooood
(oooooboobbooooooooooboboooo
ocooooooOooo)Y Ooooooooooo
ooocooboboooooooocoobbooood

O

gooao
gooao
NFATO O

ooooooao
gooooooao
ooooobDoao

YIoooooooo (@

gooao
gooao
gooano

O Oo0oooogdg
Ooooooogod
O Oo0ooooogdg
OoOooooood

ooooooao
goooogao
goooooao

gooobao
goooao
gogooano
goooao
goooano

O Ooogoao
O Ooo0ooo

ooocoobbooood
OD (@ O00NFATO O
NFATO
ooo
ooo

u
u

O Ooogoo

O

O 0Ooo0ooo

O

O Ooooo

O
u
O
g

O 0Ooo0ooo

g
u
O
g

O Ooooo

oooooo
O)oooao

oooooo
oooooo

Ooooao
0 Jackson
ooooao
ooooao
Oooooao

Ooo0oo0ogao

Ca®*-NFATO O O OO DO DODO0OCa20 0
0000000000000 D0O0O000
00000 oo0-800000O000000

ioogooooooobooboogoobboooobooboooobobooooooboooogao

NFATU OO OOONFATOD OO OO oOoboOoOoooooooooboooado
ooob0ODD0O00100000000000000000000a0OAONFAT
gogoboboooooboboooobbDoogorAIDDODDDOOODOO
ogobooooobbodooobbooooobooooobooooonan
Oo0o@oOooooooo)h)ooooboooOOooODbDOoDbODODODOOODNF
oooobDoboooooooobODbbOoooooobo@oooooDbo

gH)oooooooooooooooDooooooooDoooDgoooooooao
uyugobobooooobboouobboouoouobooobuobboooobobooooonaon
ococobboOoooooooobbbobooooooobobbobooooooooboobao

Oooooo

ONFATO OO ODOOOGOoOoOooodod
OO0O0000DO0O0D0OO0OO0ONFATO O
0000000 DNFATO O 0O O mRNAO
OoooOooopDooooooood
NFATO OOOmRNAO OO ODOODOO
OoooDoooDooooooood
Ooooooopooooooood
Ooo0oOoooDooooooood
O

ooooao

ocoooao

Oooo0oo
OooooooDoooDooDoood
OCOOOONATOO OO DOOODOO
Oo0o0o0oO0oooDooooooood
OooooooD@ooooo)od
OooooooDooooooood
Ooo0oOoooDooooooood
Oooooo
OooooooDooooooood
OoooOooopDooooooood
Oo0o0o0oO0oooDooooooood
OCOOONFATD O OO ODOOODOO
Ooooooopooooooood
OoooOoooDooooooood
OooooooDooooooood
Oooooo
OooooooDooooooood
Oo0o0o0oOoooDoooDooDooood
Laboratory (Bar Harbor, Me.)O O
OoooOoooDooooooood
Oo0o0o0oO0oooDooooooood
OoooDoooDooooooood
Ooooooopooooooood
Ooo0oOoooDooooooood
OooooooDooooooood
Oooooo

Oooo

Oo0oo

oooooooao

oooooooao

Oooooooao

oooooooao

oooooooao
ATOOOOGOOO

Oo0oo

Oooo

Oooo

Oooao

gogooobooooobbooobboooobooobobbooobobooooban

10

20

30

40

50



Iy e e e e ey e e e [ e s s [y

OO0 oDoooogog4U0gooDooggUogoDooogogooao
Oo0ooooooo0ooDoooooDoooogogogoooao
OOo0ooooo4Uo0ooDoogogUooDooogogooao

Oo0oooooooooooogodg

OO0 oooooooooogoggog

Oooooooodg

(36) JP 2014-128267 A 2014.7.10

goobobooooobooogooboooooban
uogobobboooobooouoouoboooooan
ooobOoO0ooooooobObOooooooao
ooobboooooboogogoboboooooban
IO00ONFATD OO OoOonoOoooooooagdo
ooobOoOO0O0ooooooboObOoO0oooooao
goobboooooboboogogobooooobaob
gooboooooboooooboad

Oooo0ooodgdg
Oooooogoogdg
OoOoo0oooodgadg
Oooooooogg
O0o0Doooogoogdg
OoooooooQgdg
OO0ooooogogg
OooooooQgdg
OOooooogogdg
Oooo0oooQgdg
Oooooogoogdg
Oooo0oooQgodg
Ooooooogoogg

g
g
u
O
g
u
O
g
u
O
O

ocoooo@oov/sooboO0oOobDOobOOoOoOO0OODOOH)YDOOODODOD@DOO
goooboooooobooogoobooooboboooobbooooobooogoao
(gobooogooboooooobgoooobDUoobDooooDbDooboDobOooao
ybooooooov/sooooboooooooooov/zwOoo
oooboooobobobooobboooobboobboboo
(coboooooOooogooo)oooDooooooooDOoo
ooooObbOO0ooooooooobobbooooooooooboao

O 0Oooo

0
O
0
0

O Ooo0oooao
O 0Ooo0ooo
O Ooogooo
O 0Oo0ooo
O 0Ooogoo
O O o0gogog

goocobobobooooooooobbboooooooobbbobooooooao
gooooooobooooooboooobobobooobobbooooboobooooban
ocooocooooooDOoooobU0ooobDooboboooooDbD1oboo@oO
OJNFATOODOODODOODOOODODODODDODOOODODODODODDODODDOODOD
UOONFATO OO DODDODOOOOOOoOoobobooobobboooboobooooobao
100000 @OOODU0OoD0DOO0O)YY) O0UO0DDUOONATD DO ODDODODOCOCDODODODOO
oocoO0ODbODONATOOOOOODDOOODOGOOOODODDODDOOOOOGOGOOO
ooocoDDOOo0ooOo@UOOoOoOooOoOoOoOO)YNFATOODDDOOO@ODOOOO
OH)YoooooooDoooOoooooDO/000NRATOODDOODODODOODODO
g

O

goooogao

UNFATD OO OOOOoO4OoooOoOONATD DO OOOODOoOoOoooooooooan
NFATO O OODDODOOOOOOOOONFATO OO OOOODODODODODOONFATO O
goooooooboboooooboooobobooobobbooooobooooobao
ooboooobboooobboooooboooob0bOOONATD O OO0
OO0/0 0000000000000 00COONATODODODOOOOODO
/0000000CDOO0CODO0OO0OO0OOCDOONATODOODOODOOODODODO
UogobODONATODO D OO OO0ODODDOOoooobooooboboooogobooogano
uogobobooooobooogoouoboooooboooooboboooagaao

e s e e e sy e R s [ |
I e e e sy e
e e s e e e e I A
OO oDo0ooooooooowoOoOoDoDooooooaoao

OoOoo0ooood

gooooogooboogooooboooooboogao
gooooooobobooooobooooimooonan
goocoobboooooooooobobooooooao
goooo0oobobDboO0o0oo0obDbOO0OO0OODDDNAD D
DNAOU O OO Ooooboboooooboooobboao
gogoboboooooboouoooobooooooboooado
iboooooooobboooooooobobboooooooooDboao
gooooooobobbooooboooobobobooooboboooobboo

OOoo0oooaoo
O0Ooo0oo0ooao
OOooooaoo
O 0Oo0Oooo
OOoo0oooaoo
O 0Ooo0oooao
OOoo0oooaoo
O Ooo0oooao
O0Ooo0oooao



ooooODbOOO0ooooooooobooboooao
OO0OO0ODDO)YDODDDODOOOODNAD O
OOONATOOODDOOODODOOoOoOooao
goooboaad
ooooObOO0ooooooooboboooan
oooobooooobbooobbooooao
ugogoboboboooobboooobooaooao
ooooObOOO0oOO0ooooooobooooan
0o0o0bDO0oO00oo0DbDO0OO0O0D0DONFATO
oooboobooooobboooooboooooao
Oooo0ODO0OO0O0O0OO0O0OO0ONATODOOOO
ooooObOO0ooooooooboboooan
oggoao

ugooobooaad

ONFATOD DO OOOGOGOooOOoOoODODOO0OO0O
oooobooooobbooobbooooao
ooobobooooobbooooboooaooao
ooooODbOoOO0oooooooooboboooan
gooobooooobbooobobooooao
oooobooao
ooooODbDOoOOooooooooobooboooan
KhbbbOooooooTtTooooooooao

0000000000 @000 Zhang et
O000OO0OCOOOOOOONATOOOOMRNADO O OO DOO0O00000
0000000000000 0000000C0OO0O000000000000O0O0OO Cre-
lox0 0OOOODODOO0ODODODDODOOOOOOOOO0O0O0000DDOOOOOOOO0O0O0O
O0DO0O0OOOONFATOOODO
0)D0ODOOD0D0O0O000 (@
0Oo0o0O00O0O0O0O00000
00O

O

Oooooogogoooao
OO0 oooodgogooaog

=
O

Oo0oooodQgooao

A

0

OOo0oooogodogooao
= D 0O O0OOo0Oo0o0ooooo0oo0ooooooooo-o

T
>
-—

S R Y Y e Y s [

Q

O OO0 0 oo ooo0oooooooooooogao

S OO0 Oo0Uo0oDoDoooUo0DooDooooooooggog

>
Q

oooooo
(CoOoOoTo
oooooo
00O

g
u

OOooOooood
OOooooog
OOoo0ooooo
OOooooog
O 0o ooodg
OOooooog
O O0Oo0oooodg
OOooooogdg
O Oooooodg
OOoo0ooood

O oOoo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo

O

O

O

O
4

]

O oOood

a
u

Iy |
o R |
I Ry |
o R |
I |

O

g
U

0

a
u

O

g
U

O

a
u

O

Remington®s

g
u

OoOoo0ooodg
O0Ooo0oood
OoOoooogdg
O0Ooo0oo0oodo
OoOoo0ooodg
O0Ooo0oo0oo.o
OoOoo0ooogdg
O0Ooo0ooog
OoOoo0oood
O 0Oooo

O oOooo

O 0Oooo

O
g
g
u

Pharmaceut
(17th ed. 1985)0 O O

a
u

I Ry |
B R |
[y |
[ R |
O 0O 0o

O

a
u

O

(37)

ooao
ggad
ggadg

ooao
ooo
ooao
NFATO

O 0O O
O OO
O 0O O

O 0Oo0ooo
O 0Ooogoo
O 0Oo0ooo

O

O

O

ooao

al.,

O

O

O

O

O

O

O

O

O
|

0

O 0OooOgooo
O O ogoog
O 0OooOgoo
O Ooogoo
O 0Ooo0gooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Oo0ooo
O 0Ooogoo
Y Y
O 0Ooogoo
O O ogogog

OOo0o0oooggogao
Ooo0oooQgoao
OoOoo0ooogQgogao
Ooo0oooQoogoao
Oo0ooogogogao
Ooo0oooOoogoao
Oo0ooogoQgogao
OooOooooOoogoao
Ooo0oooQgogoao
Oo0oooogo-gogao
OoOoo0ood

O 0Ooooog

O oOooo

JP 2014-128267 A 2014.7.10

ooooao
0 O O NFATO O
2002, Nat.

ggao

O

O o0oo O
O oOood

1Cca

O

|

S

O

O
0
0
0
ci

O OoOooog

a
O
g
a
u

O
O

Immunol.

goooao

O

O
O

oo
oon
goao
NFATO

O

NFATO

O 0Oooo

O
g
g
u
e

O
U
t
u

nces,

O0Ooo0oo0ood
OoOoo0ooodg
O0Ooo0oo0ood
OoOoo0ooodg
O0Ooo0ooodo
OoOoo0ooogdg
O0Ooo0ooodg

[ i R
O O o
[ i Ry
O O o
O OO

O 0Oooo

I R |

O

O

O
O

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

O
g
g
g

Mack

O

O

O 0Oooo

o

gd

0o

o O0Oo0od
= OO 0O O
S O o od

0o(@OoO
ooooo

O

ooooao
NFATO O O

O 0Oooo
O 0Oooog
O 0Oooo

/0 0O

O oOooo

ooooao
gooooObooooao
3:749-755)0 0 O
goooooooan

O O

O

O o0Oooo

LC

O

0)

U
g

O
O

O
O

g
a

ooooao
siRNAO shR

ogoo

O Ooo
[ Ry |
o R |
Iy |

O

10

O

O

g Company

10

20

30

40

50



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

O o0Oooo

O 0Oo0ooo
O Ooooo

O Ooo0ooooao
O O0Oo0ooooaog
O Ooo0oo0oooao
OOoo0ooooaog
O O0Oo0ooooog
O Ooo0ooooago
O Oo0ooooaog
O Ooo0ooooao
O Oo0ooooaog
O Oo0oo0ooooao
O Oo0ooooaog
O Ooo0oo0oooao
O O0O0ooooaog

]
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

OoOoo0ooood
OOoo0oooogod
Oo0Ooo0oood
OoOoo0oooogod
OO0Oo0oooogd
OoOoooood

OooooooQgodg

OoOoo0ooood
OoOooooogod
OoOoo0ooood
OoOoo0oooogod
OO0oo0oooogd
OoOooooogod
OOooooogd
OoOoo0ooogod
OOoo0oooogd
OooOoo0oood
OOoo0oooogd
OoOoo0oood
OoOooooogod

O 0Oooo

Oooooooogg

O 0Oooo

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

OooooooOodg

O 0Oooo

Oooooooogdg

O OooOo

Oooo0ogoood

O o0Oooo

Oooooooogdg

(38)

iooogoooooooooo0oobbooo0ooobooooobaoD
gboboboooobobooooooboooooboooooboooao

goooao

O

O O ogogo
O 0OooOooo
O O ogogo
O 0Ooo0gooo
O Ooogoo

O

O

O

O

uogobobobooooboboouoouobbooooobooad

O

O 0Oooo

(00 O00)O
oooooaQ

OOo0Doooogdg

OooooooQgdg

OOooooogg

OooooooQgodg

Ooooooogdg

OooooooQgodg

O

OOoo0oooogod

Ooooooogg

oooboOoood

uogobboooooboooooboooooan
ooobOoOO0O0ooooooboObOoO0oooooao
goobboooooboboogogobooooobaob
ooobbooooooooooboooooban

ioogogooboooooobobooooboooooao

uogobboooooboooooboooooan
ooooOoO0oooooooobobOoO0oooooao
ooobboooooboogogoboboooooban
uoooboboooooboooooboooooban
oooobOoOO0oO0oooooobObO0oO0oooooao

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

O

ooobOoOO0O0ooooooboObOoO0oooooao
gooobboooooboboogbobooooobnb
uoooboboooooboooooboooooban
ooobOoOoO0oOO0ooooocoboDbOoO0oooooao
gooboooooboogobooooobao
goobobooooobooogooboooooban
gogobooad
ooobboooooboogogoboboooooban
uogobbooooobooogooboooooan
ooobOoOO0O0ooooooboObOoO0oooooao
goobboooooboboogogobooooobaob
ooobbooooooooooboooooban
ooobOoOoO0oOO0ooooocoboDbOoO0oooooao
(oooooOo)ooobooooooOooDbOooboao
gooooad
ooobOoOO0O0ooooooboObOoO0oooooao
goobboooooboogoboooooban
uoooboboooooboooooboooooban
ooobOoOO0OO0oooooobDbOoO0oooooao
goobboooooboboogogobooooobaob
goobobooooobooogooboooooban
gogobbooooobobodouoouobooooan

JP 2014-128267 A 2014.7.10

10

20

30

40

50



OO oooQgogoo
O

[
©
O ©
(o))
]

OOooooogod
O Ooooo

(39) JP 2014-128267 A 2014.7.10

ooooboboooooooooobobboooooooobobobbooooooobooooboao

0o
00O

10sSCIDDO0O0O0O0O0Ca2*0 0000 Ca2*(CRAC)D 0 0O OO OORAILO DD
oooQoo

O

00000000000 0200SCIDO0O0OOOOOOD0O000000000 (Feske
, 2000)0

00O

ooobooooaog

0TOO0000200000002100000000000000000000000000
0000000480 00000000SCIDO020000 00000 (Hs270 0 O O ATCCO
Manassas, VA) D 0 0O OOO0OO0OOOD0O0O0000000000OO (hTERTO S. Lessni
ck, DFCI, Boston, MAO O O D 0OO)J0000000000000000000000O0
0000000000000 0000000S2RO010%] 0000000000000
000 (Invitrogen) 1 0 0000000000000 O0O0O00000000O0OLC Bioch
emicals(Woburn, MA)O OO OO OO0 O0O0O0O0CETX)DODO02-0000000000000
0 O O (2-APB)0 Sigma(St. Louis, MO)O O 0O 00O O

oooooo

DO0D0D0O0(NPIDODONDDNDNDODODDDDOD

OSCIDOD 0000210000 000 O0DNAD OO O ODNA Maxi prepl O O (Qiagen)d O O
000D0DD0OD0000000D0DDO0O0OO0OOODODSNP Genotyping Center(Broad Inst
itute, Cambridge, MA)O O O Harvard Partners Center for Genetics and Genomics(Bos
ton, MA)O O O GeneChipO Human Mapping 10K Arrays(Xba 142 2.0, Affymetrix, Santa

Clara, CA)O

a
O
g
a

u
0
U
g

NPO

Ooo0oooQgogoao

O O ogoo

goooDo.38IUOSNOODODUOODOODD28kbO DD OO OOODODO

g
ooooODbOOoOO0oO0ooooooboboobob0ooooooOooboDbailo,00000000SNPOOODO
000000000000 DDODODODODODODODOODODODDODODODODODDODODODOODO®
goooboooooobbooooboboooooboboooobbooobooooobDboo
000000000000 00000000000000O00O0AIlegro®°00000S

oooD0DO0OLbD 0000000000000 DD0DO0O0O0DD0DDODO0O0DOoODoDOoOOoaD
Genehunter 2.1r6°0 D O Merlin®20 00 0SNPO 0D 0 DO0DOOO0DOODOOODOO
0000000000000 000000.00l00000000000O0.990000
gooDo.0l00000000D00000DDOO0OO0DDODOOODODODOODDODOOO
0000000000000 000000000D00000D0O0D0OO0oooGoOaO
0000000000000 00000000(@1A00000080 110 350 360 37

3803906306400 O0DOOODODOOOSCIbDO0ODOOODOODOOODOOOODOD

0
O

00000000 O0SCIDIDONONONODODONOODOOODNDNDNONONONDNONDONODOOO
00000000000000000log,o(loD)0 000 01.9(0 0000 -log,,[0

.25x 0.25x 0.25x 0.75]D0 000000000 DO0O0ODDODOOODDOOCa® 000

U
O
U

3.

O
0

000120000000000000000000000000000DO0O00O00O000
000000000 OSNPOOOOOO0OO0O0O0O0O0O0O0OOOOOCda2*00000s8nan
O000D0O0O0O0OSNPODDOOOODDODOOODDODOOOOODOOOODOLODODOOO
8(0 0000 -log,,[0-52PDO OO DODO

0ood

0 DNAD 0 0 O

OoooocooOooo

200000220 000000000003 O0000000O0ODDOODNADDDODOOO

0
O

cooooooOoooOoboO0oO0Dboraillg00ogob10002200 0000000 DO
oooooao

10

20

30

40



(40) JP 2014-128267 A 2014.7.10

Orailexl forl 5’ ACAACAACGCCCACTTCTTGGTGG (SEQ IDNO: 22){(x=27 Y v
1); Orailexl revl 5° TGCTCACGTCCAGCACCTC (SEQIDNO: 23) (=7 Y 1);
Orailex2 forl 5 TCTTGCTTTCTGTAGGGCTTTCTG (SEQIDNO:24) (=7 YV 2);
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RO H B
21nt
ZRRY)—=2Y +24—Hv b ErArvnayg ErALY RTORE
2B8+3Ra7 EEF FBGN D (NCBI Homologene) (NCBli&{&F)
RRT7H8—+
prolein tyrosine phosphatese, mitochondrial
5 Pip FBgn0039111 0 PTPMT 1
profein phosphatase 3 (formerty 28),
3 CanAl FBgn0010015 0 PPP3CC catalytic subunit, gamma isoform
protein phosphatase 1, catalytic subunit,
3 fiw £Bgn0000711 1 PPP1C8 beta iscform
3 PpDb FBgn0005779 1
protein phosphatase 2, regulatory subunit B
3 wd FBgn0027492 0 PPP2RSE {B56), epsilon isoform
protein phosphatase 3 (formerty 28),
1 CanB FBgn0010014 0 PPP3R1 regulatory subunit B, 18kDa, alpha isoform
protein phosphatese 3 (formerly 28),
1 CanB82 FBgnD015614 0 PPP3R1 regulatory subunit B, 19kDa, alpha isoform
hepatocefiutar carcinoma antigen gene 520 /
1 CG32812 FBgn0025642 0 LOC63928 related to mammalian CHP
prolein phesphatase 3 (formerty 28},
0 Pp28-14D FBgn0011826 1 PPP3CB catalytic subunit, beta isoform
AR BEXF—F
6 sgg FBgn0003371 3 GSK3B glycogen synthese kinase 3 beta
CG7125 FBgn0038503 0 PRKD protein kinase D
4 CG31640 FBgn0051640 0 DDR
4 gish FBgn0011253 0 CSNK1G casein kinase 1, gamma
4 inaC FBgn0004784 0 PRKCB1 protein kinase C, bata 1
3 CG12147 FBgn0037326 0 CSNK1 cagein kinase 1 family
3 Cldialpha FBgn0000258 0 CSNK2A1. 2 casein kinase 2, apha
3 [ FBgn0010441 0 IRAK
2 Nipped-A FBgn0004661 0 TRRAP associaled protein
2 aPKC FBgn0022131 0 PRKCI protein kingse C, iota
2 CG11489 FBgn0025702 0 SRPK1 SFRS protein kinase 1
2 CG32087 FBgn0052687 0 LOC116064 _hypothetical protein LOC116064
microtubule associaled sefi X
2 ©G64%8 FBgn0036511 0 MAST2 kinase 2
mitogen-acivaled prokein kinase kinase
2 CG97 FBgn0034421 0 MAP4K3 kinase kinase 3
2 i(1)c0148 FBgnO028360 0 cDc? CDC? cell division cycle 7
2 PkcS3E FBan0003091 9 PRKCA protein kinase C, alpha
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"WEEEDOH D
21nt
ZRRY)—=2Y FI4—5v bk ErArvnyg ErALYRTORE
Z&1F%Ra7 EiET FBGN O} (NCBI Homologene) (NCBI;3EETF)
2 Phodelta FBgn0030387 0 PRKCO protein kingse C, delta
2 polo FBqn0003124 0 PLK1 poto-ike kinase 4
2 e FBgrn0003744 0 STK38, STK38L serinefihreonine kinase 38 e
duakspetificity tyrosine{Y }phosphoryiation
1 CG40478 FBgn0069975 0 DYRK regulated kinase
1 CE2577 FBgn0030384 3 CSNK1 casein kinase 1 famly
1 CG4168 FBgn00268888 0
1 CG5483 FBgn00388168 )
1 CGT094 FBgn0Q32650 0 CSNK1 casein kinase 1 family
’ Chiakpha FBgn0015024 3 CSNK1AY casein kinase 1, elpha 1
1 Cks FBgn0010314 0 CKs1iB CDC28 profein kinase regulatory subunit 18
1 deo FBqn0002413 0 CSNKID, E casein kinase 1, delta/ epsion
1 for FBgn0000721 2 PRKG1 protein kinase, cGMP-depandent, type |
1 gskt FBan0046332 0 GSK3A '
v-raf munne sarcoma viral oncogene
1 pht FBgn0003079 2 BRAF homolog B1
: Jphosphoinosibde dependent prolein kinase)
1 Pk61C FBgn(020388 0 PDPK1 1
1 PeSOE FBgn0003083 0 PRKCE _protein kinase C, epsiion
1 Tie FBgn0014073 4
0 CG11533 FBQr0039908 0
0 C6062 FBgn31441 0 CSNK1 casein kinase 1 tamily
0 CG10573 FBgn0005640 0 ALS2CR7, PFTK1 PFTAIRE protein kinage 1
0 pna FBgn0000826 . 0 .
calciumicaimodulin-dependeni protem
NT CG17698 FBgn0040056 0 CAMKK2 kinase kingse 2, beta
) COCAZ Ginding protein kinase aipha (DMK
NT gek FBgn0023081 0 CDC42BPA B ke)
FODxF—E/
X — s -
1 PidK59F FBgn0015277 0 PIKIC3 phasphoinositide-3-kinase, ciass 3
0 CGR298 FBgrO033573 ]
pynuvate defydrogenase kinase, isoenzyme
0 Pdk FBgn0017558 0 PDK3 3
NT €G3609 FBgn0037995 )]
NT (6218 FBgn0038321 0 NAGK N-acelylglucosamine kinase
NT Ceoed FBgn0039179 0 ucK2 uridine-cytiding kinase 2
NT dg FBgn0001624 8 DLGt discs, large homolog 1
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ZRRY)—=Y +I24—4v = A=/ ErALYRTORE
[ZB8H3Ra7 EEEF FBGN D (NCBI Homo logene) (NCBIS&&F)
L/ NIy LEE
5 CG14387 FBon0038089 0
3 TpnC4 FBgn0033027 0
3 TonCiak FBan0010424 0
3 Stim FBgn0045073 0 STIM{ stromal interaction molecuie 1
3 Cam FBgn0000253 0 CALM2: calmodulin 2 {phosphorytase kinase, defta)
3 CGITIE5 FBQn0033238 2
3 CG13838 FBgn0035161 0
2 noipA FBgn0004625 0 PLCBA phospholipase C, beta 4
2 TprCA41C FBgn0013348 0
3 TpnGATD FBgn0010423 0
1 CG13%52% FBan0034774 0
1 CG31335. FBgn0051345 0 CAPSL calcyphosine-ie
teticulocabin 2, EF-hand calkeium binding
1 CG1650 FBgn0031673 0 RCNZ2 domain
1 CGa1958 FBgn0051958 2
1 CG31960 FBan0051960 2
1 TprCZ50 FBqn0031632 1
E T IViRE
5 CGE319 FBqn0038980 (] HIR4 Shydroxytryptamine (serotonin) receptor 4
2 0340 FBgn005034D 0 )
4 DopR FBgn0011582 4 DRD1 dopamine recaptor D1
2 Grdfa FBan0041242 0
4 085 FBgn0037534 0
4 Sufh) FBgn0005355 0 SUFY stppressor of fused homolog (Dresophita)
3 Ac3 FBgn0023416 0 ADCY3 adenylale cycase 3
3 Gyc890b FBqn0038436 1] :
3 homer FBQn0025777 0 HOMERZ Fomer homolog 2
3 mav FBgn0039914 0 TGFR3 transforming growth factor, beta 3
3 PGRPLE FBgn0030695 0 PGLYRP3 peplidoglycan recognition protein 3
2 cenBfA FBgri0039056 1] CENTE2 centaunin, beta 2
2 COI083 FBgn0038880 0
2 CGT131g FBgr0031835 0 DPP10 dpeplidylpephdase 10
2 CGEE FB8gn0038063 0
2 23 FBgn0027343 0
2 N FBgn0004647 0 NOTCH1 Noich homolog 1, translocation-associaled
phaspholipase C, beta 1 (phosphoinositide-
v Pi21C FBgn0004611 0 P.CBY spegific)
Z b FBgn0053207 1
2 50 FBgn0003463 0 CHRD choron
2 SpZ FBgn0003495 0
1 1Bw FBgn0004364 0
1 CGI6752 FBgn0029768 0
1 CGI7%2Z FBgn0031499 [
1 Crag FBgnD0D25864 0 MYCPBP c-myc promoler binding prokein
1 Giip FBgn0040917 0 GRP1 glutamate recoptor interacting protein 1
1 vikd FBgn0002845 0
1 sl FBgn0003415 ° PLCGY phospholipase C, gamma 1
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WHEEDOH D
21nt
ZRARYY—=2Y *TI74—45y b+ ErArvnoyg ErFLYRSTDRE
ZEF5RXa7 BiEF FBGN D (NCBI Homologene) (NCBI&1=F)
UDP-Gal:betaGIcNAc beta 1,3-
0 bm FBgn0000224 0 BIGALT2 galactosyliransferase, potypeptide 2
phosphatidytinositol-specific phospholipase
0 CG10747 FBgn0032845 0 PLCXD? C, X domain containing 2
0 CG31350 FBan0051350 2
0 2 FBgn0016797 0 FzZD8 frizzied homolog 8
0 Rab-RP1{ FBgn0015788 0 RABR2 RAB32, member RAS oncogene family
0 skt FBgn0050021 0 MPP7 membrane protein, palmitoylated 7
NT Aig10 FBgn0052076 1
NT CG30361 FBgn0050361 4 GRMA glutamate receplor, metebotropic 4
NT tho5 FBan0041723 0
sema domain, fransmembrane domain (TM),
NT Sema-1a FBgn0011259 0 SEMASD and cykoplasmic domain, {semaphorin) 60
NT sif FBgn0019652 0
NT SyxiA FBgn0013343 0 STXIA- syntaxin 1A
NT tinc FBgn0038554 0
BAFFeRIL
& & Uik
sclute carrier family 24
{sodium/petassium/cakeium exchanger),
5 CG13Zn FBgn0033539 SLC24A8 .meﬂ'bef 6
5 CG14741 FBgn0037589 0 ATPBB2 ATPase, Class |, type 8B, member 2
potassium channe! tetramerisation domain
4 CG10465 £8gn0033017 0 KCTD10 containing 10
4 CGB737 FBgn0032294 0
4 Cng FBgn0014462 0 CNGA3 cyclic nudleotide gated channel aipha 3
4 GURIIA FBgn0004620 0
4 inxb FBan0027107 0
4 Irk3 FBgn0032706 0
3 Ca-bels FBgn0015608 4
ATPase, Ca++ transporting, cardiac musde,
3 Ca-PS0A FBgn0004551 0 ATP2A1 fast twitch {
3 CG11155 FBgn0039927 0 GRIK3 glutamate receptor, ionotropic, kaingte 3
ATPase, Ca++ transporting, plasma
3 CG2165 FBgn0025704 0 ATP283 membrane 3
3 CG3Zra2 FBgn0052792 0
3 CG3BT FBgnD029871 2
3 TG40 FBqn0032113 ] ‘
3 CGBaTZ FBgn0036843 0 SEXN2 siderafiexin 2
3 KaiRIA FBgn0028422 1 GRIA4 glutamate receptor, ionatrophic, AMPA 4
3 il FBgn0039675 0
3 p FBgn0D03851 0
calcium channel, vottage-dependent, L typea,
2 Ca-siphalD FBgn0001991 0 CACNAID alpha 1D subunit
solute carier tamily 8 (sodium-calcium
2 Calx FBgn0013995 (1] SLCBA3 exchanger), member 3

10

20

30

40



(72) JP 2014-128267 A 2014.7.10
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21nt
ZRRY)—=2F +74—4v b (= YA =F/ ErALYRTORE
IZ28H3Xa7 EEF FBGN [F ¢ (NCBI Homologene) (NCBIB&F)
, solute carries family 24
(sodfum/potassium/calcium exchanges),
2 CG12376 FBgn0033323 0 SLC24AB member &
2 CG12904 FBgn0033510 0 KCNT2 potassium channe!, subfamily T, member 2
2 CG16%8 FBgn0033443 1
2 CG31284 FBqn0051284 0
2 CG31729 FBan0051723 0 ATPSB . ATPase, Class |l ype 98
2 CG38R FBgn038837 0 GRIK1 glutamate receptor, ionctropic, kainate 1
2 CG4536 FBgn0022904 5
2 CCS61 F8qn0037690 0 KCNKS potassium channel, subfamily K, member 8
potassium voltage-gated channel, subfamily
ek FBqnD011589 ) KCNHB H (eag-elated), member 8
2 GiuClalpha FBgn0024963 0 GLRA3 glycine receptor, alpha 3
2 GluRIl FBgn0031283 0
: ’ potassium i itying channei,
2 (74 FBgn0039081 0 KCNJ9 subfamily J, member
potassium vottege-gated channel, KQT ke
2 KCNQ FBgn0033494 3 KCNQS subfamily, member §
cholinergic receplor, nicotinic, aipha
2 nAcRalpha-4E FBgn0028875 0 CHRNA? polypeptide 7
nAcRalpha- chelinergic receptor, nicotinic, apha
2 96Aa FBgn0000036 0 CHRNA3 polypeptide 3
glutamate receptor, ionotropic, N-methyl D-
2 Nmdar1 FBgn0010399 1 GRIN1 aspartate 1
2 Ork FBgn0017561 0 KCNK4 potassium channel, subfamily K, member 4
_ polassium voliage-gated channel, subfamily
2° sei FBgn0003353 0 KCNH6 H (eag-relaled), member 8
1 Ca-alphatT FBgn0029846 0
caldium channel, voltage-dependent, PAQ
1 cac FBgn0005563 0 CACNAIA type, ajpha 1A subunit
potassium channe! tetramerisation domain
1 CG10830 FBgn0038839 0 KCTD12 containing 12
1 CG31201 FBgn0051201 1 GRIA4 glutamate receptor, ionotrophic, AMPA 4
1 CGITT0 FBgn0052770 0
1 CG33208 FBgn0032120 0 ATPI0A ATPase, Class V, type 10A
[ TG4 FBan(039941 0
1 CGEa2T FBgn0038840 0
1 CRIT FBgn0036904 0 MCOLN MuCoHpIn 3
1 CGY335 FBgn0039916 1 GRIAY glutamate receptor, ionotropic, AMPA 1
potassium voitage-gated channel, subfamiy
1 €ag FBqn0000535 0 KCNHY H
1 Gu-RIB FBan0028431 1 GRIA2 glutamate receptor, ionctropic, AMPA 2
1 GluRIIB FBgn(X(20429 0
polassium inwardly-rectifying channel,
1 Ir FBgnD039061 0 KCONSS subfamily J, member
1 201870 FBgn0010457 0
nAcRaipha- choknergic recepios, nicobinic, sipha
1 96Ab F8gn0000033 =1 CHRNA2 polypeptide 2
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AEEED H B
21nt
ZRRYY—=2Y *I78—5vb | EbtLYRY ErALYRTORHE
IZB81H5Ra7 EIEF FBGN [} (NCBI Homologene) (NCBIE=F)
chofinergic recepir, nicotinic, alpha
1 nAcRbets-648 FBqn00C0038 0 CHRNA4 polypeptide 4
cholinesgic recepior, nicotinic, bets
1 nAcRbeta-96A FBan0004118 0 CHRNBA ’ polypeplide
glutamate recepior, ionotrapic, N-methyl D-
1 Nmdar2 FBqn0014432 a GRINB aspariate 28
i nomplc FBgn0016320 0
1 pain FBgn0060296 "]
1 Prd2 FBgn0041195 0 PRD2LY polycystic kidney disease 24ke 1
potassium voltage-gated channel, SM-
1 Shal FBgn0005564 0 KCNDJ related subfamily, member 3
1 Sipt_ FBgn0010620 0 TRP1 ufiein inleracting protein 11
potassium iarge conductance caiclum-
activaled channe!, subfamily M, alpha
1 slo FBgn0003429 0 KCONMA1 member 1
transient recepior polentiat cation channel,
0 Ankim1/TrpA1 FBgn0035534 0 TRPA! subfaraily A, member 1
calcium channel, volage-dependent, alpha
0 CG12455 FBgn(026858 0 1 _CACNAZ3 2fdeita 3 subunit
0 CG13762 FBgn0040333 . 1 PKD2L1 polycystic kidney disease 2-ke 1
potassium channel tetramesisation domain
2 Carie FBan0037244 KCTDY containing 9
1] CG17922 FBgn0034656 0 CNGB1 cyelic nucleotide gated channel beta 1
0 CGI2704 FBgn0052704 0 .
' polessium channel tetramerisation domain
CG32810 FBgn0025334 KCTDS containing 5
0 CG4301 FBgn0030747 0 ATP11B ATPase, Class VI, type 118
0 - CGY472 FBgn0036874 0 PKD1L3 patycystic kidney disease 1-#ke 3
0 clumsy FEonD026255 0 GRK2 glutamate receptos, lonolrapic, kainate 2
a engl FBqn0029090 3
0 Gu-R! FBgr004518 0 GRIA3 glutamate receptor, ionotrophic, AMPA 3
solule carrier family 24
{sediumipotassium/calcium exchanger),
0 Ncx30C FBgn0026704 8 SLC24A2 mernber 2
0 Rya-r44F FBgn0011288 0 RYR2 fyanodina receplor 2 (cardiac)
potassium voltage-gated channdl, Shab-
0 Shab FBgn0003383 9 KCNB1 relaled subfamily, member 1
potassium inlermediale/sma¥ conductance
calcum-activated channed, subfamily N,
0 SK FBqn0029761 0 KCMNND member 3
0 tpl FBgn0O0S614 0
NT Ca21% FBgn0030672 1
NT nAcRapha-808 FBgnD037212 0

Z DAL D& &
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[ZBF5Ra7 BiEF FBGN D (NCBI Homologene) (NCBI&EF)
3 ATPsynCB FBan0016119 0
3 CG1599 FBgn0033452 0 SYBLY synaplobrevin-tka 1
3 CG31116 FBgn0051116 0 CLCNZ chiornde channel 2
3 CGIN58 FBgn0051158 0
sohute carrier Bamily 25 (mitochondrial
3 CG3I105 FBgn0051305 0 SLC25A1 carier; citraie trangporter), member 1
3 CGEN FBgn0038414 0
3 Ms184Db FBgn0004173 0
2 CG3880 FBgn0034951 0 OSBPLIA oxysierol binding protein-ike 1A
acyl-Coenzyme A dehydrogenase,
2 CGIN FBgn0036824 1 ACADSB shortbranched chain
7 CG5121 FBqn0039336 0
2 CGra42 FBqn0037140 0
ADP-ribosyiation factor guanine nucleotide-
2 CG7578 FBgn0028538 0 ARFGEF1 exchange factor 1
. ATP-binding cassetie, sub-family C
2 CGE2T0 FBgn0032908 0 ABCC2 {CFTR/MRP), member 2
1 CG31731 FBgn0026539 0
1 = FBgn0034063 0
) phosphatidylinositol transfer protein,
1 rdgB FBgn0003218 0 PITPNM2 membrane-associated 2
1 w FBgn00039068 0
0 CGI3214 FBgn0053214 0 GLG1 polgi apparstus protein 1
0 CGTa58_ FBn0037144 0
NT Beachi FBgn0043362 0 WDFY3 WD repeat and FYVE domain containing 3
NT CC150 FBgn0030586 0
NT CG14480 FBgn0034245 [}
NT CG14681 FBgn0037828 0 SV2A synapiic vesicle glycoprotein 2A
NT CGI7119 FBqn0039045 0 CTNS Cystnasss, hephropathic
NT CG18324 FBgn0033905 0 SLC25A34 solute canier family 25, member 34
NT CGa071 FBgn0023527 0 UtP1s UTP15, U3 smal! nucleotar rbonu
NT Ci FBgnD052230 0
NT CGo142 FBgn0G38415 _ 0
NT CGIBT FBgnOOGT0S7 0
NT CG7630 FBgn0032015 0 TUSC3 tumor suppregsor candidale 3
NT [ FBgn0039584 0
NT Cyp49at FBgn0033524 0 CYPZIA1 polypeplide 1
NT didum FBgn0015933 0 MYOS5A myosin VA (heavy polypeptide 12, myoxin)
NT ERp60 FBgn0033663 1 PDIA3 protein disuifide isomerase-associated 3
NT Pbpm2 FBgn0011280 0
NT Sy FBgn0037084 3 STX10 Syniteoan J0
#E/ T
proleasome (prosome, macropeain) subunit,
6 Prosalphal FBgn023175 0 PSMA3 gipha type, 3
1 ) hosphate O-
acyliransferase 1 (lysophosphatidic acid
5 C33812 FBgn0030421 0 AGPAT1 acyltransferase, aipha)
[ b FBgnD014133 3
2 T2 FBgn0030298 0
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IZH1T5Ra7 EIEF FBGN [} (NCBI Homologene) (NCBI & {=F)
ELOVL family iember 7, elongation of long
4 CcG2781 FBgn0037534 Q ELOWL? chain fatly acids
4 CG4560 FBgn0033374 0 C190rf32 chromosome 19 open reading frame 32
UDP-N-acatyl-alpha-D-
galaciosamine:polypeptide N-
acetyligalactosaminyftransferase 11 (GaiNAo|
4 CGT04 FBgn003E527 0 GALNT11 T11)
R chaperonin containing TCP1, subunit 8
4 CG8258 FBgn0033342 0 CCT8 (theta)
4 CRMP FBgn0023023 0 DPYS dihydropynmidinase
3 EpB3F-1 FBgn0004510 0
3 AcHIB FBgn0000044 5 ACTB actn, bomn
3 CG112% FBgn0034897 0 SESN sestin g
3 CGE500 FBgn0032363 0 DG5S drscs, large homolog 5
microsomal triglyceride transfer protein
3 CGI342 FBgn0032904 0 MTP (large polypeptide, 88kDa)
. potassium channe! telramerisation domain
3 CGo467 FBgn0037758 0 KCTD3 containing 3
eukaryotic translation initiation factor 2,
3 elF-2beta FBgn0004926 0 EIF282 subunit 2 beta, 38kDa
3 ) FBgn0011596 0 MFN1 mitofusin 1
3 pros FBgn0004536 0 PROX1 praspero-relaled homeobax 1
eukaryotic translation initiation factor 2,
3 Su{var)3.9 FBqn0003600 0 EIF2S3 subunit 3 gamma, S2kDa
tyrosine 3-monoaxygenaseryplophan 5-
monooxygienase activation protein, epsiion
2 14-3-3epsiion FBgn0020238 0 YWHAE polypeptid
2 ac FBgn0000022 ASCL2 achaele-scute complex-ike 2
2 A8 £Bgn0011744 0 ACTR3 ARP3 actin-related prolein 3 homolog
solule carrier family 37 {giycercl-3-
2 CG10068 FBgn0034611 0 SLC37A2 phosphate transporier), member 2
2 CGT1600 FBgn0C38068 1
fipase-fike, ab-hydrolase domas -
2 CG11608 FBgn0038069 0 LIP3 3
2 CG1465 FBgr0040358 4
2 CGX%70 FBgn001493t 0
2 CG074 FBgn0034709 0 TINAGL1 tubulointerstitial nephritia antigen-iik 1
2 [Fe<roi] FBgn0052635 1
2 CCAMl FBqn0020067 0
2 G FBgn0038986 3
2 o511 7] FBgn0038363 [ SLC3581 sohnle carmes amily 35, member BT
2 CGT140 FBgn0037147 0
X-ray repair complementing defective repair
2 Rad51D FBgn0030931 0 XRCC2 in Chinese hamsier colls 2
1 co £Bgn0034443 0
1 CGE30 FBgn039464 0 UPF2 uridne phosphoryrse 2
1 CG758 FBgn0039673 0 WDRE9 WO repea domain 09.
' membrane profein, peimitoylated 6 (MAGUK
1 CGI32% FBgn0032885 0 MPPE pS5 subfamily member 6)
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1B+ 5Ra7 BT FBGN D (NCBI Homologene) (NCBI&{=F)
phosphatidyfinositol {4,5) bisphosphate 5-
1 CG9784 FBgn0030761 0 PIBSPA phosphatase, A
1 one FBan0000338 0
eukaryotic translation initiation factor 28,
1 elF28-beta FBan0024996 0 EIF282 subunit 2 beta, 39%kDe
1 gammaTub23C FBan0004478 0 TUBG1 fubutin, gamma 1
1 Hn FBgn0001208 0 PAH pheftylalanine hydroxytase
UDP-N-aceiyt-alpha-D-
gelaciosamine:polypeptide N-
acetylgalactosaminytiransferase 11 (GalNAGH
1 Pgani38A FBgr0001970 [ GALNT 11 T11)
1 pgani FBgn0051956 0
organ of Cort protein 2 RNA polymerase |
elongation factor-like protein OCP2; cyclin
1 skpA FBgnD025637 1 LOCA401713 A/CDKZ-associated p18
0 TG15408 FBgn0031523 0
acyl-CoA synthetase bubblegum family
0 CG4500 FBgn0028518 0 ACSBG1 member 1
0 CG7348 FBgn0036340 0
0 CCOBAT FBgn0035728 0
0 D FBgri0000411 1
)] nahoda FBgn034797 0
0 Pdeb FBgn0038237 0 PDENA phosphodiesiersse T1A
membrane prolein, palmitoytated 5 (MAGUK
0 sct FBgn0003349 1 MPPS p55 subfamily member §)
0 156101 FBgn0036666 0 TSG101 tumar susceptibifity gene 101
NT Aats-cys FBgn0027091 0 CARS cysieiny-RNA synthetase
NT Aats-met FBgn0027083 Q MARS2 methionine-tRNA synthetase 2
NT Acp/UA FBqn0003034 0
NT Act?oB8 FBgn0000045 5 ACTG2 actin, gamma 2, smooth muscle, enteric
*NT Ahcy13 FBgn0014455 0 AHCY S-adenogythamocysieine hydrotase
NT amon FBonDOZ3179 0 PCSK2 proprolein convertase subtifisinskenin type 2
asparagine-
NT synf?;;?a 1607 0
NT A FBgn0039945 5
NT " BEAF-32 * FBgn0015602 0
NT beat-ic FBgn0020644 []
NT beat-Vb FBgnO038092 0
NT Bint FBgn0024491 0 SAP18 sin3-essocialed polypeptide, 18kDa
NT BM-40-SPARC FBgn0026562 0 SPARCL1 SPARC-ika 1 (mast3, hevin)
NT bisz FBgn0010940 0
NT bwa FBgnD045064 0 ASAHSL N-acylsphingosine amidohydrotage 3-ike
NT CGI0168 FBgnDO20067 0 ,
NT cet1107 FBgn0033160 0 DHX15 DEAH {Asp-Gu-Ala-His) box polypeptide 15
polymerese (DNA-direcled), defta in
NT CG12162 FBgn0037320 0 POLDIP2 prodoin 2
NT CGI%A FBgn0040601 [
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[ZBFHRa7 EiEF FBGN [} (NCBI Homologene) (NCBIE{EF)
NT CG13779 FBqn0040954 0
NT CG14863 FBgn0038341 0
NT CG15105 FBgn0034412 0
dynein, axonemal, infermediate polypeptide
NT CG1571 FBgn0029933 0 DNAR2 2
NT CG16710 FBgn0039101 0 '
NT CGi6857 FBgn0028482 0
haloacid dehalogenase-ike hydrotase
NT CG17294 FBgn0032032 0 HDHD2 domain containing 2
fibrillin 2 (congenita! contractural
NT CG17826 FBgn0036227 0 FBN2 atachrodactyly)
NT cG1e4s3 FBgnO038701 0
NT CG2051 FBan0C37376 0 HATH hisione scetyttansferase 1
NT CG3066 FBgn0O37515 0
NT CG3115 FBan0051115 0 MTAP methytthioadencsine phosphorylase
NT CEINS8 FBgn0051159 0 GFM2 G elongation factor, mitochondrial 2
NT ce31zd FBgn0051224 0
NT CGat1287 FBgn0051287 0
NT CG31453 FBgn0051453 0 TRP13 thyroid hormone receptor interactor 13
NT CG31716 FBgn0051716 0
NT CGazzad FBgn0052284 0
NT CE3I231 FBqn0027522 0 REBPE relinoblastoma binding protein 6
NT CGaZ5T FBqn0052557 0
NT CG3Z700 FBgn0052700 0
' DnaJ (Hsp40) homolog, subfamily C,
NT ceszmr FBgn0052727 0 DNAJCIS member 15
: eukaryotic transiation initiation factor 4€
NT CG33100 FBgn0053100 0 EIFAE2 member 2
L Ca3%8 FBgn0034989 0 UBEX ubiguiti protein figase E3C
NT CG605 FBgn0031453 0 SF3g2 spiicing factor 3b, subunit 2, 145kDa
NT CG3654 FBgn0336004 0
NT CG37T00 FBgn0034796 i TMPRSS9 transmembrane protease, serine 9
NT CGIM0 FBgn0037788 0
NT CGA0T7 FBgn0032143 0 CPB1 carboxypeptidase Bi
rabaptin, RAB GTPase binding effector
NT CG4030 FBgn0034585 (] RABEP1 protein 1
NT TG40 FBgn0038432 1
WW domain bincéng protein 4 (formin
NT CG4231 FBgn0031287 0 WBPA binding protein 21)
UGT2B10, UGT2B11, |  UDP glucuroncsytiransferase 2 tamily,
NT coaxR FBgn0027073 0 uGTE28 polypeptida B10, B11, E28
NT Co4%53 FBgn0030776 0
NT coAaT47 FBgn0043458 0 N-PAC cylokine-fike nuclear facior n-pac
NT CG4851 FBgn0032358 0 PPT2 paimiloyl-protein thicesterase 2
NT CG4901 _FBgn0032194 1] DHXX3 DEAH (Asp-Glu-Ala-His) bex polypeptide 33
transketolase (Wermicke-Korsakofl
NT CG5108 FBgn0036784 0 TKT syndrome)
NT [eciv] FBon0032471 0
NT Cce5191 FBgn0038803 0
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IZ8H3Ra7 EEF FBGN D (NCBI Homologene) (NCBI B &F)
NT CGS567 F 0 LOC283871 hypothetical protein LOC283871
NT CG5715 FBgn0039180 0
NT CGEo4 FBgn0029826 1 TMPRSS9 transmembrane protease, serine 9
NT CGoE% FBqn0038912 0
serpin peplidase inhibilor, dlade 8
NT CGE717 FBgn0031924 0 SERPINGS {ovabbumin), member §
NT CGo/o3 FBgn0039069 1
NT CGE764 FBgn0037899 0 C150M15 chromosome 15 open read.ng frame 15
NT CGoBAY FBgn0036628 [1] C200if14 chiomosome 20 open reading frame 14
NT EE FBgn0036261 0
MKIG7 (FHA domain) inleracting nucieoler
NT coege7 FBgr(038589 ) MKIS7iP phosphoprotein .
NT CGIO17 FBgn0036951 0 .
NT G20 FBgn0036548 0
N CGIaB FBgn0039740 0
NT caay FBgn0030663 0 TCEA2 ranscripion elongation factor A (SI1), 2
NT CGIZX. FBgn030662 0 CHSY1 carbohydrale (chondroitin) synthase 1
NT [fciex] FBgn0037637 0
core 1 synthase, glycoprotein-N-
acelyigalactosamine 3-bef-
NT CGH520 FBgn0032078 0 C1GALT1 galaciosytransferase, 1
UDP-N-acleyiglucasamine
NT CG535 FBgn0027501 0 UAP1 pyrophosphorylase 1
NT CGHA0 FBgn0029339 2
NT G483 FBan0037237 0
NT CGoa4s7 FBgn0030752 0 TMEM30A transmembrane protein 30A
NT comm3 FBgn0053208 0
NT cep FBgn0020496 1 CTBPY C-lerminal binding protein 1
NT dba FBgn0040230 KLHL20 kelch-iike 20 (Drosophila)
NT Ohir FBgn0004087 DHFR dhydroloiate reductase
NT onriiiE FBan0030477 :
NT am FBgn0024244 [
NT casi FBgn0010110
NT ec FBan0025378 1
eukaryotic transiation elongation factor 4
NT Eftaipha100E FBgn0000S57 1 EEF1A2 aipha 2
ublquitin specific peptidase 9, X-tinked (fat
NT faf FBgn0005632 0 UsPIX facets-fike, Drosaphila
NT bp FBgn0032820 0 FBP1 fruciose-1,6-bisphosphatase 1
NT fred 'FBgn0051774 0
NT GB FBgn0010041 5
NT G2 FBgn00B3498 0
heart and neural crest derivatives expressed|
NT Hand FBgn0032209 0 HAND?2 2
NT HGTX FBgn0040318 0 NKXB-1 NK6 tranacription factor refated, locus 1
NY HspoB FBgn001 1244 0
NT 205713 FBgn0022160 0 GPD2 ghycerol-3-phosphate detydrogenase 2
lesshmanolysin-ike (qnetaﬂopepﬁdase M8
NT BX-14 FBan0002478 0 LMIN family)
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Y e=ld BIEF FBGN D (NCBI Homologene) (NCBIS&E=T)
NT fota FBgn0005630 2 LOCA441636 simiat Yo submaniltary epomucin
NT Mapb0 FBon0010342 0
NT Mes-4 FBgn0039559 0 WHSC WaolfHirschhorn syndrome candidate 1
mannosyl (aipha-1,6-}giycoprotein beta-1,2-
NT Mgal2 FBgn0039738 0 MGAT2 N-acetylghocossminyitransierass
homolog of Drosophita Numb-interacting
NT mol FBqn0028528 0 NiP prolein
NT mrel! FBgn0020270 0 MRE11A MRE11 meiotic recombination 11 homolag Al
NT mRpL15 FBan0036990 1 MRPL1S mitochondrial ribosomat protein L15
NT mRpl2a FBgn0037633 0 MRPL3T mitochondrial ibosomal protein L37
NT nbs F Bgn(026198 1 NBN nibrin
NT N FBgn0042696 0 NFIA nuclear factor KA
NT nos FBgn0002962 2 NOSH nitric oxde synthese 1
NT Odc1 FBgn0013307 0 oDC1 omithine decarboxylase 1
proline-rich protein BstN! subfamily 1,
NT Peb FBgn0004181 0 PRB1, PRB2 rich pratein BstNl subfamily 2
procoiiagen-proiine, 2-oxoglutarate 4-
dioxygenase (profine 4-hydroxylase), alpha
NT PH4aiphaEFB FBqn0039776 0 P4HA1 polypeptide |
NT Phax FBgnDCGéG&) 0 RNUXA RNA U, smafl nuciear RNA export adaptor
NT pie FBqn0005626 0 TH tyrosine hydroxylase e
ferogeneous nuciear rbonudeoprotein AT
NT RbS7D FBgn0004903 2 LOC144983 o
Wilfiams-Beuren syndrome chromosome
NT _Rbp2 FBgn0010256 0 WBSCRY region 1 _
NT Rpi FBgn0019338 0 POLR1A polymerase (RNA) | polypeptide A
NY Rpl.10Aa FBgn0038281 0 RPL10A basomal profein (10a
NT RpS 106 FBgn0031035 0 RPS10 rbosomal protem S10
APEX nuciease {multifunctionai DNA repair
NT Rrpi FBgn0004584 0 APEX1 enzyme) 1
NT salr FBgn0000287 0 SALL3 3
' type 1 tumor necrosis factor recapior
NT scia FBgn0015541 1 ARTS-1 shedding aminopeptidase reguiator
NT SFT FBgn002557 1 0 SF1 splicing faciot |
NT shn FBgn0003336 0
sirkuin (sdent mating iype information
NT Sir2 FBgn0038788 0 SIRT2 regulation 2 homolog) 2
small nuclear rbonuclecprotein D
NT snRNPEID FBqn0016340 0 SNRPOA polypeptide 16kda
NT Spn £Bgn0024283 0
NT Sptd FBgn0037981 1
NT sgd FBgn0003498 0
ST6 beta-galacicsamide aipha-2,6-
NT $T6Gal FBgn0035050 0 ST6GAL? siahltranferase 2
NT stau FBgn0003520 0 STAU stayfen, RNA binding prolein
NT stichi FBgn0016341 1 i :
NT s FBqn0004648 0 CPD carboxypeptidase D
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[ZB1FARa7 BiEF FBGN D (NCBI Homologene) (NCBI&&F)
NT T3ch FBgn0017482 1 ADHFE1 alcohol dehydrogenase, iron containing, 1
NT Tdp! FBgn0051953 0 TDP1 tyrosy-ONA phosphodiesierass 1
NT tth FBgn0030502 5
NT Ug86Dd FBgn0040256 0
iR
5 CG17142 FBgn0035112 [
4 C&4 FBgn0036829 a
4 CG14670 FBgn0038342 0 EPPBY BY profein
Tanity with sequence similanty 20, member
4 CG31145 FBgn0051145 0 FAM0C c
4 CG31AD FBgn0051203 0
2 CGI1288 FBgn0051288 0
2 Cea88 FBan0(253% 0
solute carvier tamily 4 {anion exchangex),
4 CG7708 FBgn0038640 0 SLCAAIAP membes 1, adaplor prolain
2 Ositd _FBgn0037417 0
3 CG14084 FBgn0036855 0
3 CG1455% FBgn0035413 0
solute carrier Eamily 24
{sodium/potassiumvcalcium exchanger),
3 CG14744 FBgn0033324 0 SLC24A8 member 6
3 CG14845 FBgn0032402 0
3 CG17006 FBgn0032109 0
3 CG1968 £Bgn0033401 0 COGS component of oligomeric golgi complex 6
3 Ce871 FBgn0035681 0
outer mitochondrial membrane cylochrome
3 CG3566 FBgn00296854 0 CYB5-M b5
3 TG4T06 FBgn0037012 0
3 FBan0027586 0
3 CGa26d_ FBqnD032911 0
3 C FBgn0032080 0
2 CG10946 FBgn0D029974 0
2 CGITg FBgn0037304 0
2 C i FBgn0029568 3
2 CG1 FBgn0023707 0
2 CGT FBgn0034018 0
2 CGl434 FBqn0038581 0
2 CGIa5d FBgnO039378 0
2 CGISEST FBgn0028857 [ WDR4 WD repeal domam 4
3 CGIET8s FBgn0034974 0
Z CCIH FBgn0050389 0 TMEMS7 transmembrane prolein 57
2 CaIZZA FBgn0036350 0
3 CGE3Td FBgn0040346 0 XABt XPA binding proten 1, GTPase
] nudx {nucieoside diphosphale knked mosely
2 CG4098 FBan0035648 0 NUDT9 X)-type motit
2 CGi6Es FEqn0043010 0 FBXO45 F-bax protein 45
2 G FBgn0037908 3
solule carrier family 24
(sodfum/patassiumvcalcium exchanger),
2 CG5348 FBgn0034156 0 SLC24AS member 6
2 CGOXs FBgn0035181 0
2 Ccaa752 FBgni034614 0 CSorb4 chromasome 9 open feating frame 64
2 nes FBgn0026630 0 C¥ putative protein simitar 1o nesoy
1 CG10514 FBgn033312 0
1 [Fejk::] FBgn0039319 0
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[zBH3xa7 EBETF FBGN D (NCBI Homologene) (NCBI&{EF)
sohsle carrier family 2 (facilitated
1 CG14180 FBan0036066 0 SLC2AS glucoseffruciose transporter), member 5
3 CG14515 FBqn0039648 0
1 G168 FBqn0040398 1
solute casries family 24
(sodiunvpolassium/calcium exchanger),
{ 14743 FBon0033326 0 SLC24AB member §
i CGIB6I FBgn0040663 0
leucine rich repeat contsining 8 family,
1 CG2879 FBan00Z5834 0 LRRCE8 _ membes B
1 CG2921 FBgn0034689 1
1 G306 FBgn0030148 0
1 CG31410 FBgn0051410 0
1 CG32158 FBqn0052159 [}
leucne-ich repeat-containing G prolem-
1 CG32637 FBgn0052637 0 LGRB coupled receptor 8
1 CG3BA FBgnO037028 0 ST7 SUPPresSion of fumongeniGly 1
CGBE58 FBgn0033698 0 ~ KIAADIG8 KIARGIBE
1 mars FBgn0033845 0 DLG7 discs, large homolog 7
Osil6 FBqn005156 0
sipd FBgn0031878 i
] CGI0055 FBgn0037993 2
0 CGI0ES FBgn0039053 2
0 CG13188 _ FBgn0033658 8
0 CGl4162 FBgnd040823 0
0 CG14dr FBgn0033049 0
0 CGHB FBqn0037358 [0 CHP calcum binding proten P2 |
0 CG2656 FBgn0(37478 0 ATPEDIC ATP binding domain 1 family, member C
0 C&1189 FBqn0051189 0
[ CGAR FBgn0052632 0
0 CG3536 FBgn0050267 0 CNGA1L cyclic nudeotide gated channel aipha 1
0 (G033 | FBqn0020944 8
7 Osild FBgn0037428 0
0 poK13 FBgn0032512 [
NT CG10200 FBqn0033968 0
NT CG10424 FBgn0D36848 0 FLJ10763 hypothetical protein FLJ10769
N ce08 FBgn0037035 [
NT CG11073 FBgn0034693 0
NT (S EREK] FBgn0033165 0
NT CGIT3I0 FBgnO037067 0
NT CG11576 FBgn0039882 0 C200r54 chromosome 20 open resding frame 54
NT CG1I6HA FBgn0032968 0
NT CG1i672 FBgn0037563 0
NT TR FBgn0030311 0
NT G170 FBgn0030294 0 -
NT CGi1160 FBgnD039271 0 CCDC16 colled-coll domain contaning 16|
NT CG11847 FBgn0039281 0 SDCCAGH serologically definad colon cancer antigen 1
NT CB11875 FBgn0039301 ¥ NUP37 nucleoporn 37 koa
NT CG11881 FBgn({139638 0
NT CG119R FBgn0031640 0 MONIA MONT homolog A
NT CG12508 FBgn0040985 0
NT CG12%84 FBgn0037257 0
NT CGI2608 FBgnD030630 1 PAKIIPY PAKT interaciing prolem 1
NT CG12672 FBgn0030886 1
NT CG12985 FBgn0030681 0 RDBP RD RINA binding prolen
NT CG1301d FBgn0030758 1
NT CGTXH FBgniX129660 0
NT CGIAS FBgn0036563 0
NI [k FBgn0032770 0
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=&+ 3%xa7 BET FBGN OB (NCBI Homol ogene) (NCBIEET)
NT CG13088 FBan0032047 0 PGDS prostagiandin D2 synthase, hematopoielic
NT CGI3168 FBgn0033704 ¢
NT G138 FBgn0037197 0
NT CG133%4 FBgr0026879 0 HSPCO16 hypothetical protein HSPCOAG
NT CG13538 FEgn0034820 0
NT CGIa5e FBgn0034864 )
NT Ce15R FBgn0O39128 )
NT CGI%18 FBgn0039199 ]
NT CGIbD FBqn0035205 0
NT CGi3e54 FBgn0039290 0
NT 13786 FBqn0031901 0
NT [ ‘FBqn0039060 0
NT 61394 _FBgn0030277 9
NT CGTa0ed FBgn0031796 0
NT Ca14i7 FBgn003172% 0 MGC35043_ Typothetical protein MGC33043 |
NT CG14047 FRqn0040350 0
NT CG1a082 FBgn0036851 1
NT CGi41a1 FBgn0036205 0
NT CG1a%2 FBqn0039462 )]
NT CG14a23 FBgn0020646 3
NT CG144d8 FBqn0037191 [i
NT CG1A53 FBgn0037179 2
NT £614550 FBgn0039405 1 DSCRS Down syndrome criical region gone 5
NT CG14563 FBgr0037139 - a
NT CG14564 FBgn0037131 0
NT CG14565 FBgn0037128 0
NT CG14574 FBn0037104 0
NT CG14609 FBgn0037483 0 KIAA1212 KIAA1212
NT CG14659 FBgn0037284 [
NT CG14562 FBgn0037- [¥
NT CG14843 FBgn0038230 0
NT CG14850 FBan(038238 [{
NT CG14331 FBgn0032374 [
NT TGl FBgn0030905 0
NT CG15133 FBqn0032619 i
NT 15152 FBg ] 0
NT CG15278 FBgn003255 0
NT CG1520 FBgn0031144 1 INFS69 zinc finger profein 568
NT CGI5%6 FBgn0030080 0
NT CG15316 FBgn0025632 5
NT CG15432 FBgn0031603 2
NT GG FBgnD029726 0
NT CG15488 FBgn(X132440 0
NT CGi FBgn0035705 0 ATGIEL ATG16 autophagy related 16-6ke
Taloackd dehalogenase-Tke hydrolsse
NT CeI5TH £Bgn00296801 0 HDHD4 domain containing 4
NT CaibTed FBgn0029766 1
NT CGIseas FBgr0033131 0
NT CC1o8 FBgn0031176 0 _
NT CGio85 | FBgn026919 0 FLIZ2965 hypothefical profein FLIZSE5 |
NT CGI FBgn0032385 0 ‘
NT CGI7 81 FBgn0O31501 [}
NT CeITHT FBgn0038821 0
NT CGI7TR2 FBgn0038857 a
NT CGiTaal FBgn0039080 0
NT CGITT6 FBgn0039167 1 CNOT6 CCR4-NOT transcription complex, subunit 6 |
NT CoTa7 FBgn0034748 0 LOCa1801 hypothetical pratemn BCOTHIBS |
NT CGI735d F8gn0034657 0 j
NT CGIais FBgn0032188 0
NT CGT82Is FBgn0023523 2
NT CGIEX8 FBgn033864 [}
NT CGIae0 FBgn0038601 o0
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2327 BiEF FBGN D (NCBI Homologene) (NCBI&{=F)
NT CG18% FBqn0035870 1]
T CG216 FBan0037289 0
NT CG24 FBqd030217 0 FLIT348 hypothefical protein FLIT3149_
NT CG2689 FBgn0030206 0
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NT CG31407 FBgn0051407 0
NT CG1B2 _ [ FeandEis i
NT TG31969 FBgn0051960 0
NT CGI1908 FBgn0051998 0
NT CG3201 FBgn0052021 1
NT [efccrx! L] FBgri052345 3
NT CG34% FBqn0052438 0
NT [eevoe) FBgn0052639 1)
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NT CGIA0 FBqn0053340 0
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NT CG3501 FBgn0034791 0 C1dofi22 chromosome 14 open reading frame 122
NT CGIse5 FBgn0029716 4
NT G358 | FBgnDOZ5645 0
NT CG&713 FBgn0040343 0
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zinc finges protein 9 (a cellular retroviral
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NT CGE568 FBgn0038909 0 MYH2 rauscie, adult
NT CGo61d FBgn0032369 0 TIC18 Tebalncopephide repeat doman 18|
NT CEH631 FBgn0035206 0 ;
NT CEI0ES FBgn030960 0 FLIIIT3 ypothefical proten FLIT1773
NT CGT0 FBgn0032671 1 JMID4 jumonji domain contaning 4
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NT CGIo87 FBgr(X139670 D
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NT TG30 FBgnl035094 0 3
NT CG8/T3 FBgn0037609 0
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NT (1)GOZZ FBgn026343 0
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NT MTA1-like FBqn0027951 4 MTA1 metastasis sssociated 1
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