JP 2017-503854 A 2017.2.2

(19) BREREFT (P) 2 R T L HA) (1) S LEAEES
153%2017-503854
(P2017-5038544)
) ARE TR2VEFA2E (2017.2.2)
(51) Int.Cl. F1l FT—=7a2—F (%)
COT7K 14/81 (2006, 01) CO7K 14/81 ZNA 4HO45
GO1N 33/53 (2006, 01) GO1N 23/53 N

EHMR B THREEMK FR  (£38 R

RN HEES #rER2016-562000 (P2016-562000) | (71) HEE A 516193391

(86) (22) HEEE ERR27THETR22H (2015.7.22) AL FUATTIATAZA, 40—
(85) BURR LR A ERL284E6H 280 (2016.6. 28) S A

(86) EFE i EEES  PCT/US2015/041448 TAVAGRE HVT7+=TH 922
B EFELMES  W02016/014612 121 Hry¥F1xa F—nk Fo—
(87) BRLHAE ERL285E1 A28H (2016. 1. 28) 7 o—F 9900

B EEEERES 62/028,270 (T1) HEEA 503322560

(32) &% B ERR264ETH23H 2014.7.23) LAFY D=3 T 4 AT 4 AN
@) WEEERE  KRE LS R S

A UHE, TAIA—-2333 Evh
F— VAFY, TAEIZARL—7 2
(T4 {CE A 100007456

#ELT HI |
BREEIIMRS
(64) [H#AOER] M) oeFoRBOLzDOMBM R TE
GnHBUOD FIG. 1 Carbamylation
0000000000000000000000000
000O00@®)ODO000000000000000
O(CcarP)D000DODOOODOODOOOOO . =
+ rea

0oooool e "

GCHy I CH;

(l:Hz Cyanate C|:H2

—P |
CHy I <|3Hz
o H,0, MPO S
_ NH—CH—o— Thioeyanate gy o

Lysine Homocitrulline



Iy e ey s e sy e s ey o

OO0 ooDoooooooDooogogogooooogod

O

e s e e e sy e R s [ |

(2) JP 2017-503854 A 2017.2.2

oooooboao

oggoao
OCoO0Oo00O0ooO0ooOoo0O0bUbal00O00CO0O0OD0O0GAIAHOODODODOODODDO
gogoooadad

oooao

oooboooobbO0OeDNAD D ODOOODOOOO0ODDOOOoOoODOOoOOobDbDDO
gogbobilooooooboogonn

oooao
O0O0ODDO0OO0OO0O00O0OO0OO0ODDOO0DO0O0O0OU0OO0OO0ODDDOO0OO0OO0OO0ODDODbhALIATO O
oooboboooobiooooooobooogao

oooao
OhAlIATODODOODOODODOOODOD:1O0ODOOOOODODOODODODOD1I0O0D0OD0D0DO
oggao

uggoao

OhAIATODOODOOODOODOD 10 0 70%0 O 75%0 O 80%0 O 85%0 O 90%0 O 95%

96%0 O 97D D 98wl D 0 099wl DO o O0uoobooo0oobobbo0oi1mo0oobboao
ad

oooao
OhAIATOOOODODDDODODOOOOD:1Os8sgOooOoooDbDOoOoOoOooooboobDbOoOoa
oogoooooooan

oooao

OhAIATO DO ODOOODOODDOD 10 O 80%0 O 85%0 O 90%0 O 95%0 O 96%0 O 97%
8wl DDhOooowl oo ooooosgboooobooooobbooobDbOaOoaln
uoogoboooogoan

oooao

OhAIATO O OOODDOOOOO 3032000001000 0O0O00oo0oooooboobDaO

ioooooooooooan

oooao

OO0O0ODDOO0OO0OO0O0OO0OO0ODDOhAMIATDD DD OO0O0OO0OODODD 330203000
iooooooooooboooobilobbooooobobooooao

gogooano

OhAIATO DO OO ODODO10%0 O 20%0 O 30%0 O 40%0 O 50%0 O 60%0 O 70%0 O 80%
VO D oS D oo/ oo ooobooooboooobbooobianoban

ooooobooao

ooooOao
ooooDDbOoO0oOoooooobboOoooooobooDDbbOooOolDboooooOooob
00

ooooao

UO0O0D0DDO0O000000D010%0 0 20%0 O 30%0 O 40%0 0O 50%0 O 60%0 O 70%0 O 80%

0% O 95%0 0 0D 099D DD 0D OO0ODODODONhAIATO OO ODODODO 10%0 O 20%
30%0 0O 40%0 O 50%0 O 60%0 O 70%0 0O 80%0 0O 90%0 0O 95%0 O O 0O 99%%0 O O 0O0OA0O
ooocooobboooooooob0ollbooooooooobooooo

gooao

hAIATO OO OOoooOOooooooooooogogooooooooooooooao
oobobcicooooobOobooooOoooO@earph)oooooobooboooDOO
gobboooobbo0odgbcarPbbbDO0OO0o0bDObDO0OO0O0b0Carr0dnnonond
oooobDbOoOO0oDOooooo-ocCcarPO0D0ODDOOOODOOOOODDOOODOODORDO

O 0Ooogooo

CarP D00 00O0OCOODOODO0ODOO0OOOOD1IDOOOOOODOOOOO
gooooobooao
gogbobDCarPpPO0DDOOO0ODCarP000DDOOOO0DIDO0OOOOOODDODDOO

10

20

30

40

50



ooooooao

0 10%0 O 20%0 0O 30%0 0O 40%0
ooooODboOoooooooao
70%0 0O 80%0 O 90%U O 95%0 O
oboobOi1e0 0000

O

Ooo0ooooogogQgogoo
O Oo0oooogd

O

(a)0 hA1ATO
(b)0 hALATO

O

Oooooooooooao
OOoooooggooao

(

oo oooooQgoooo

OO0 oooogg

E

OooooooogoQgogoo

O Ooo0ooooaoo

Ooo0ooooooor-roooo oo o0ooogdg

OO0 oooogogog
O 0Ooo0oooo
OO0O0o0ooood

Ooooooooogooao

O

g
u

ooao

(3) JP 2017-503854 A 2017.2.2

0 10%0 O 20%0 0O 30%0 0O 40%0 0O 50%0 O 60%0 O 70%0 O 80%U O 0O 0O 90%0 O O CarPO O
ooooODbOoOO0oo0ooooooobDDbbO0oo0ooo0o1BoooODbDbOoboDooooan
guooooaoad
ooooObOO0oooooooobbooouoooooobbOooboooBoobODboO0oo0oOod
ogoao

ugogooogd

50%0 0O 60%0 O 70%0 O 80%0 O O O 90%0 O O CarPO O
0000 10%0 O 20%0 O 30%0 O 40%0 O 50%0 0O 60%0 O
oo ooooooDoOoOooooooooooooon
oooooao

O Oooo

iDooo0oooooo0oobhi1ooo0obDcarPD00O0O0OOODDO

O

ogd
ud

O

O Ooooo

ooobObOO0O0oOoooi1soo0O0000

ooobODDbOO0O0oDOooooooobobisooooooan

OO0O0ODDOOOhAIATODOOOOOOODDODDODODOOOOOODDGO
Ooono

oooobOoOoO0oooooobobOooooooao
ooobOoOO0ooooooobObOooooooao

hAIATDO O ODOO0ODOO0OO0ODO0O000DODOO0OOD0OO0O0ODODOhAIATODOODOD
ooooboobDboOooooooooDb20000000

O

ogaao

hAIATO O OODOoOoDoDODOoooOoooooooogobobooobooboboboooboono
ooocoOhAmATOOODDOOODOOOODOODDOODODOOODDOOD?22DO000O

(2 o i s [ o e Y [ A

Oooooogg
OoOoo0ooood

O 0Oo0oo0ooao
O Oooooo
O 0Ooo0oooao

O

CarPO
Ooagao
oogno

O O

O O

ooobObOO0o0ooooooobObobb0ooooooboz2000000
CarPDO00O00OO0OOOCODDODOOOOODOO
OO00o0OD00DOO0OO0OO0O0D0OD0O0DOD0OhAIATODODODOODOOODOD

gogobboooobcCcarP000DbDO0OO0O0bbOO0OO0OnDDDODOOOOO

-00000o0oooooObobobOoooooooobobbOooooan

CarrPD0-00000O0O0COODODOOOOOOOOODODDOODOOOOODODOGO

O

O

O

Ooooooogdg

ADDDDDOODODOO(IA)DDDDDIDIDDODDOCCIADDDDDDDDRIA
000000000000 00CPROA)IOOOO(P)YD D DODODODODDODO
(FREH00C0OCOCOO0O0D0O0000D0O0D0ODODD (TR-FRET) D 000000
(SPR)ODDOCCOD0D0D0D0D0O0DNDONDOODOOOCOOODODODODDNDNDOO
Oo000025000000

oooobODbOob0ODOoooooooObobbOoooooooooboboobo2s0000000

gogoobooooobboooobbooooboboooboboboogobo2s0000n

10

20

30

40

50



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

OO0 oDooogo4gogooDoogooooogodg
Oo0ooooooooooooooooogodg

O

gooooo
O0OhAIATO O OOODODOOODOOODODOODODOOODODODODDOOCODODODOOO
ooooboobobiooo0obDcarP0 00 0OO0DCOODODDODODODODOOOOODDOOODOOOO
dbdCarPODO00OO0O0O0O0OOOOODODOCarrP0OOODODOOOOOOOOODODDOGO
-DCarP0 00 00O0O0DOOO0OOODODDODOOODDODOOODCarP00O0O0OO0OO0OODOO

O

Oooooooo0ooooooooooogoQgoQg
OO0 oDoooo4o0ooDoogogooooogodg

OO0 oDooggUoooDooUoUooDoDoogoooodg
O

O O
O d

W oOOoOooDooooogoooogao
O 0Ooo0oo0ooao

O

O Ooo0oooao
O 0Oo0oo0ooao

CarPO

7

O

O OooOooo

g
u
O

Ooo0oooOoogoao

O
O

g
g
O
g

O
O

CarPO
CarPO

oo

O

CarPO
ODOCarPOD 00D 0D0DO0ODODODODODODODODOOOOCarPODOO0OOODOO
0000000000000 o0oDU0O00CarP-ODO0D0OODODODODODODODOOOGO
O0DO0OO0ODRADODDODODODODODOODODODODODO25000000

ogd

O

(4) JP 2017-503854 A 2017.2.2

250 004000

RADDODOODDOOOODOOOO2s0000¢00

OCoODO0O00O00O0D0D0OO0O0OO0O0D0OD0OD0D0O0CCPAHDOODODOODAO250

gooocoobbObooooooooboo2s0000000

g-oogoobooooobboooobobooobobbooobboogao
ooocoboOoboooooooooooboboo2s0000000

ug-oogooobooogoobobooooobobooobobbooobobooogao

CarrD000OO0O0CODCarPDOOOOOODODO2500 0000

oo

O

gogoboooobobooooboboooobooobboo20b000gano

ud

[ |

O

O

= O 0000

O

OO0 ooooogoQgoooo

O

O

O

Oooooocooooood

oocooObOOO0oDO0oDoooRrRAOCODDOODODOOOOODODDODOOOOOOOO
godrRADOOODODDODOOOODDODOOOODOOOODDDOOODDODOOODGOD
hAIATO O ODODOQooDOooooooooDgooogoooopoooooooood

gooooooobooooooboooobobobooobobbooooboobooooban

ooocoobobooooooooooboos3yooooooOonn

gooooooA00DDO0OO0Ogbu b0 0gige0 00000 oGO 000
gvD D0 OooooboobDboOoOo3suoooooan

goocoobObOO0oooooooobbboooooossooooood

ooocooboOooooooooobobobobooooooossooooooan

gooooogooboboboooobooooboboogoobobooooboboo

goooooobobbooes0bbO00onobs340 0000000001536

ooobooDbDDbDbO420000000

goocoboboboooooooooobobooooloooooooooboao

420000000

10

20

30

40

50



OO0 oDoDoooo0oooooooooodg

Ooo0oooooo4o00 oo ooo oD oo oooo0DoDooooggoQg

OoooocooooooQgoogoao
Ooooooogogooooogodg

Oo0ooOooooUoooooUoU0oDoDooUooUoUoDoDoDooooooDooogogaog
Ooo0oooogoQgQ

oo

uoao

OoooocoooooooQgooao

oggoao

oooao

oggoao

oggoao
ggoao

OO0 Ooooo4dodooooo4Qogoooooggogao

5100 00
goooao
goooao

(5) JP 2017-503854 A 2017.2.2

0
0ooo
oooao
0
RAD O O
oooao
0
oooao
(CFDA)O

O
O
O

Carr D000 D0OOOOODDODOOOODOOOODODOOOO
o3700bo000o

O
O
O

O
O
O

ooooObbOO0ooooooooobbobooooooooobooboao
3700 0000on

O
O
O

O
O
O

OCOoOOE@bA)IODDOIDDODDOEMA)IDDODODDODODDO
ooooDDOooMMHWOOODDDOOOOOOGOOD4eO

O
O
O

O
avw)ooooooooboooooobooboboooooooooooooDOo
ooao

Carr000O0O0O0OO0ODCarpPO0O0OO0OCOCODOO37y0OOOO0OO

ooocooboooooooooboboooooooos3sybbbooooan

gooboooooobobooobRrRADOOODDOOOODDODO
OoOO0Co0O0O00oO0Oo0D0DO0Oo0O0O0oo0U0Oo0DO0OhAIATOOODODODODODOODO
goocobOboOoooocCcarPOO0OO0O0O0DOOOOOODDOOOOOOGO

Carr OO0 -000O0D0OO0OO0OO0ODODDOOODDODODOOOODDODOOODDOOOO

CarPD0-0000000O0CODODDODOOOOOOOODORADOOOOOOO
ogoo

gobobOo0dcecDNAODODOOOGOOOOOODODOOOODODOOOODODODOO
510 000000

OoOO0o00O0oo0O0o0DoDO0oO0OooOU0oDoDOooO0OoDO0ODDOOoDoDOhALIATO
ugooboboosigoooad

OoooooOoogoao

hAIATO O OOQOQoODOOoO0DOdO0:10poooogooopbpoooogs100oooao

O

hAIATO O ODOO0OD0OO0O00D 100 70%0 0 75%0 O 80%0 O 85%0 O 90%0 O 95%
96%0 0O 97%0 D 98D D 0 U099 D OO0 bbo0ouooobosuo0oooad

O

OhAlIATODOODODOODODOOOO:1o80O0O0O0OOO0O0ODOOODODODOODODOD®SG

O

OhAIATO DO ODOOOOODOOD 10 O 80%0 O 85%0 O 90%0 O 95%0 O 96%0 O 97%
g ooooowo ooODOOoOooooosgoooooobObooboooooooDbDbs1

O

OhAlIATOODOODODOODODOOOO 803200000100 0000000000DO

od
g
0000000000 0hAIATODODOOODODOODOD 330203000

gilooooooooooboboobooosioooooao

goooao

O

10

20

30

40

50



(6) JP 2017-503854 A 2017.2.2

OOOhAIATO OO OO0 DOOD010%0 O 20%0 O 30%0 O 40%0 O 50%0 O 60%0 O 70%0 O 80%
gogoond oDoswb boooow 0 0o oo0oo0uooooooobbooogoboboogsiboo
oggoao

guooooaoad
gooobobooooooooobbbooooooooobbboooos1oobooobao
gooooooao

oo0bDCarPO0O0OOOODCarPD0O0OO0OOODODOSB10000000

ooooooao

0 10%0 O 20%0 0O 30%0 0O 40%0 0O 50%0 O 60%0 O 70%0 O 80%0 0O 90%0 0O 95%0 O O O 99%
Uoo0ooDDOO00O0o0o0oo0obDDbb0OO0O000On0D1ond O20%0 O 30%0 O 40%0 O 50%0 O 6
0%0 O 70%0 O 80%0 O 90%0 0 95%0 0 0 099%I D 00000000 DODKAIATOOD OO
ooobObOO0oOO0oooooboobObboooooe2000000

gooooooaod
OCOoOOhAIATOOODOOOOOOODOOCODOODUOODOODODODODODODDOODOODOO
ocoooo0oooD10o0b00O0o000DbOO0oO0Oo0ooOD0@EcearPph)ODOooDOoDOoOOODOD
Oob0bDRAODODODDDOCarPDO0O0OOO0ODDODOOODDOCarPDODOO0OO0ODOOOO
ooooDobOoOO0oo0oo0o-bDcCcarPD0000OO0OOODDOOOOOOOODODDODOODOOCarPO O
oooboObDOO0oOO0ooooobooboODbe3n 00O

goooogao

0 10%0 O 20%0 O 30%0 0O 40%0 O 50%0 O 60%0 O 70%0 O 80%0 O O O 90%0 O O CarPO O
ooobObOO0ooooooobobboboooooe3nobo0nOo0On

gooooobooao
goooboooobbooobboooobobooobobbogoobbe3an0bbOOO
gogoooaod

0 10%0 O 20%0 O 30%0 0O 40%0 0O 50%0 O 60%0 O 70%0 O 80%0 O O O 90%0 O O CarPO O
Uo0o0bDo0o0oo0obDO0oO0oO0bDbDO0O00niokd 0O 20%0 O 30%0 O 40%0 O 50%0 O 60%0 O
70%0 0O 80%I O 90%I O 95w D0 O99w Do oooobObOOooooooooooonon
oooooObOO0oO0oOoOoeeoobnonOnO

gooooogoaod

Coo0oO0ooooooDoooooD@E®HhLUOUODODOoDoooDoooooDOd
a)yodooOooooooooDOooOoooOooDUOoo0O0OhAlIATODODODOOCODOODODOO
ooooObOO0ooooooooObOboOocarPO000OO0ODDODOO0DODOOOODODDDOOOOO
goooaon

b )bOOcarPOO-0O000O0C0DODOOCDODOOOODOODODODODODODOODODODOOODO
ooooObOOCarpP00-00000O0OO0OCODODDODOOOOOOOODODDOOOOOOOOR
ADOODO0ODODOoOO0oOooboooonob

gooooooaod
ooooODbOOO0OO0DO0oRrRAODDOOCDODDODOODODOODOOODDODODODOODOOOODDDODODOOoG8
oooooao

ooooooao
ooboDbDCarP00-OD00O0O0O0O0OO0OCODODDODOODOOOOCarPODO-0DOO0ODODOOOOO
ooooObOO0OO0O0DO0oo0o0oo0cO0ORADODOODOOOOOODDODOODDODOOOODOeB8O O OO0
g

gooooooaod
oooo0ODbOOO0OO0OORAODOODODDODODODORAUDDODODODDODOOOvYOOOODODODRO
goooogao
oob0ODbDcCarP00-DOO0OO0OOOOOODDODOODOOODOCarPODDO-DOD0ODDOOOOO
ooooODbOOO0OO0Doo0ooooORrRADODODOOOOOOODDDOODDODOOOe8OODOOOO
gooooobooao

goobobooooobboooobbooobes0obnonOO

10

20

30

40

50



€

JP 2017-503854 A 2017.2.2

DoooooQ

00000000000 OCarP00-00C0000000000O000C0O0000O000
OO0OCarP00-00000000000O0O000OCOO0O0O0OS00000RAIDOOOOOD
O0O0O0OO0CarP0D0-000000000O0O000O0O0O0DOCOO1002% 00000000
DoOoesOOOOOO

Doo0DoooQ0

DO0O0OO0OOO0OOACPADODDODOOODODOOOOOG8O 00000

Doo0ooooao
DO0O0O0CarP00-000000C0O00D0OCODO0DOOOODDOOOOODDOOODODDOOOOO
DO0OcarP00000O0O0O0DOOODO0ODOCOOOOOOO680O0O0O000

DoooooQ

000000000000 000O000C0CarPO0O0O0O00O0OO0O0ORADDOCOOOOD
00000000000 OCarP0 000000000 ODO0DOCODOO680O0O0000
Doooooo

000000000000 00O0O000C0CarPO0O0ORADDODODOOODODOODOOOO
DOO0CarP0000O0O0OO0ODODDOOODODDOCOODODDOOODODOOOODODOGSIOOOO0N
Doooooao

0000000000000 00O0O0000O0000O000000068000000O
Doo0DoooQo

DO0O0O0CarPD0O0O0OOOODOCarP00OODO0OOOO68000000

DoooooQ

ORADODOOOORADDOODODODODODODOOODOOOOOD

a)RA0 00000000 DODODDCOODDODOONDNODOOODONDODOD20000000
00000000000 O0OO0O0OO0OhAIATOOOOOOOOOOOOODOOOOOOOOO
D0D020000000CarP000O000C0O0O0OC0OO0O0OO0OOOODOOOODOOO ;
b)20 000 0000000000000 DOCarP0 000000000 DODOOO
c)2000000C0000CarP00O0COONONDCOODONDOCOONDNDOODNONDOODOOODOO
00000000 CarP000DOCOODO0DOOOODOODOODODOOOOOD10000000
OO0D0CarP00000C0OO0ODOCOORADDODDOOONODOOODODDODODOOOOOD
DO0O0O0CarP000O0OOOOOOOORADDODDOOODONOOODODONDOODODOCOOOD
Doooooo

000000000000 0000000O00CarP0 0000 O0OO0 10%0 O 20%0 O 30%
0 0 40%0 O 50%0 0 60%0 O 70%0 O 80%0 0 90%0 0 95%0 0 00 99% I 0 0 0O 000 OO0
81000000

Doo0ooooao

0000000000000 D0D0OO0O00D0OO0O0O0O0DODO0O0OOO0O0Ds100000oaO
Doooooo

DO0OOCarPD0O0O0OO0OODOCarP00O0O0O0DOOOOS81000000
DooO0ooooooo

oooooo

Dooooo

(0o0o0Doooooo)

00000000000 O0000O00000O0000O00000020140 70230000
00000000 D0062/028,2700 0 0000000000000

@ o)

000000000000 000O0000O00000000000CRA)IODDODDODOODO
00000000000 (@CarP)D0D0OC0OO0O0D0OOOONDODODOO

oooooao
oooooao

@o)

10

20

30

40

50



Ooo0ooooogQgoo
OO0 oooogogog
oo ooooogogoo
OO0 oooogogog
Ooooooogogoo

OoooogogaoQg

g

O

OoooooooQgdg
O O0Oo0oooogod
OoooooooQgdg
OO0Ooo0oooogod

(coboooooO0ooDbOooboobOb0ooDbDU0oDbDbDOoboboDOoDOooboDbDOooOo)YYbOooDOoo

(8) JP 2017-503854 A 2017.2.2

OC(RAOODODOODODODODODODODOODOOODDODDODODDODODODDODODODOO
RADDODDODOODODODDODOOOGOOOOoOooODbODODOoooboooobboogao
UoRrRADOOOODODOOOODODOOOODODOOOODODOOOODODOOOO
gogoboboooooobbooouobboouooobooooobn

O00DDOCPAHAO D DDDDDODODODRAUDDODDDDODODODOOODOGO
OO0O0Doz0100 000000000 (American College of Rheumatology)/
0 O (European League Against Rheumatism)O RAOD O OO OOODODOOOO
(DOOO0OAletaha D.OODOJOQO2010000 0000000000 00000

/0 00000000000 (Rheumatoid classification criteriazan American C
ollege of Rheumatology/European League Against Rheumatism collaborative initiati
ve)[O Ann.Rheum.Dis.2010,69,1580-15880 0 0 O O O )OACPAU D O DO OORADDODO

O

ACPAODDDODOODOUORADDDDDODOOODODODODODDOOODOOODOODDO
uogobobooooobboooobbooooboooobobboooobooooonan
oo
RADDODDOO200000000D0ODDO0ODO0O0D0ODDOOO0OACPAODOODDOOOO
gooboboooooboooooobboooooboooobbooobooooan
OCOoO@CarPOODNDDOODOODODODODODDODODOOACPAD D ORADODOO
oooboooobbooobbooobobcarrP00DDO0OU0OORADOOODOGDO

g

O

O

ocooooooooooooooDooo@ooHhyhooooooooooao RA

gooao

gooobooao
OO0OCarPDO0OORAODODOODODODOOODODOOOODODDDOODODOOODODODDDOOOOO
OOCarPDO00O0OO0OOCOODODORAMIODOOOODODDOOODORADODODRADOOO
goooboooooboboooobboooobbooobbooobboo0oobbRrRAODOO
ooooODobDoOoO0ooooooooobooboooOocarPOOODDODOOOODOOOODODODGOCarPdd
oooooOoOoOooooooooooao

gooooao
ooooODDbDOoOO0OO0cCarPO00ODODOOODODOOODODDDODOODODODODDODODDDOOOOO
CarrPD000O0OCODODDODOOOOOOOOODDODOODODOOOOODODDODOOOOOOOO
ooooObObOO0oo0oDooooooobboooooao

gooooooao

gooooaad

@o)
gooboooooboboooobobooooobooobboogobooooDbnob
goooooad
ocooo0oO0oooOO0oooOO0ooO0O0O0oD0ooObOO0oO0O0O0DO0OO0DO0OO0b0a10DO00D0O00CCA
1IAHO0ODDODO0DO0ODODOooOoOoooOoo0oobDOoobooooooobOooao

goooooao

ugogbbodoobobbooouobboooobbddeDNAD OO OODOOQOOoobooogao
oooobObOO0oO0ooooooao

gooobooo
gooboooooooboooooboobooooobboooobbooooobooooobobooogaao
OCoOO0O0OO0O0OhAIATOODOODODOODOOO

gooobooao
OCoOooO0oooDOoooDOoo0hmATOOCOOOOOODOOOD1DO0DODODOOOODOO
guooooaad

OO0OO000O00D00D0O0O00hAIATODOODOODOOODODOD 100 70%0 O 75%0 O 80%0
0 85%0 O 90%0 0O 95%0 0O 96%0 0O 97%0 0 98%0 0 O 099wl OO0 O0o0ooOoooano

10

20

30

40

50



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

OO0 ooooogo4Qgoooo
oo ooooogooo

oad

ooon

goooogao

go
g

oo
uoao

goooooao
95%0 0O 96%0 O

oooao
goooao
ooooooao
ooooooao
goooao
goooooao
0 0 =330 2030
gooooao
goooooao
60%0 0O 70%0 O
oad

goooao

ooooooao
0ooo0oDoDDOO0O00O0O0oo0oo0oDDObOO0O000Di1ond Od20%0 0 30%0 O 40%0 O 50%0
60%0 O 70%0 O 80%0 O 90%0 0O 95%0 0O 0 0 99%D O OO0 O D0 OO0 DOOODODOhALIATO OO

OO0 Do ooogogogoooooogdg

ooao

Oooao
0ooao
0ooao
CarPO
oooao

O
O
O
O

CarPO O O

uoao

O Ooo0oooao
O 0Ooo0ooOoo0oao
O Ooo0oooao

9) JP 2017-503854 A 2017.2.2

OO0OD0DDDOhAIATODDOODOOOOGOOODD::1o8OODOO0OO0OOO0OOOO

OO0O0O0DO0OhAIATDO OO OODODODOODODO 10 0 80%0 O 85%0 O 90%0
97 0 98l DO 09/l U oo oooobosobooooboogoano

OO0OO0DDDOhAIATDO D OOOOOOOODD 3032000000000

ugadg

O000D00D0OO00O000D0O0DO0OD0O0OO0O0hAIATODODODOODOD
ooobDDbOb0Di10b00b00000000o0aon

OO0O000OhAIATO OO0 00D OD 10%0 O 20%0 O 30%0 O 40%0 O 50%0
80%0 0O 90%0 D oSO D 099w oo ooooobooooboooano

gogooboooooboogogobbooobobboooobobooooobao

000 10%0 O 20%0 O 30%0 O 40%0 0O 50%0 0O 60%0 O 70%0 O 80%0 O 90%0 O 95%0 O
oo ooDDOoOOoooooooDbDODDbDboO0Ooooono

OhAIATOODOODODOODOODODOOOODODODODODODODODO
ooobobD1oooobboOoOoouooooDoDbD@ecearP)oon
oooooooOo@AD)IOCDODODoODO0OcarPODODODOOODODO
ooooobOoooooooo-gocarpPO0ODb0O0O0OO0O0OO0O0OOC
CarPDOOODDODOOOOODOOOODOOOOLODDOOOO
CarPO 0 0O 0O0O

OoOoo0ooOogao
O 0oo0Oo0oogoano

goooDoDO0OO000iiosd O020%nh 0 30%0 O 40%0 O 50%0 O 60%0 O 70%0 O 80%0
oowd ODODCarPD 00O UOOODODODDDOOODOOODODDODOD

uoao
gooao
gooao

60%0 0O 70%0
20%0 0O 30%0

O

oad

O

(]
O

O
O

O oOoo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo

OO0 ooooogoggQgoooo
O 0Oooo

Oooooooogooooao
OO0 ooooogogog

O
O
O
O
O

ooooOo0OO0O0oDoooooobobobOoooooooobobooooooao
U0o0DoDoODO0oO0oO0ob0DO0O0O0nDiokh O 20%0 O 30%0 O 40%0 O 50%0
80%I D o0 D oswd Db Ooodwd O ODODODOOO0O0OO0OO0ODO0ODOD10%0
40%0 O 50%0 O 60%0 O 70%0 0O 80%0 O O O 90%0 O O CarPO O O OO O

ooooOoao

ooooODbOOoO0oDooooooobbOooD1moboboO0ocarPOOObonOoOO
ooao ooobODbOO0oO0Doooooooooboao
ggao

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

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

0oooooaQ
0oooooQo
(b)O hALATO
0oooooaQg

O0O0O0O0OhAIATDO OO DOODOODO
(AU hAIATOD DO OOGOoOoOQooODDO
goobobboooooboooooboobooaa
uoguobobboooooooooobobooad

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

10

20

30

40

50



(10) JP 2017-503854 A 2017.2.2

OCoOO000O00O0O0O0OhAMIATOODOODODOOOOOOODODODDODOOOODOD
hAIATO O OO oooooODbDoOoooooobooboboao

ooono
OCooo0O0oo0O0oOo0OhAMATODODODOODODOOODOOOODODODDODODOOODOD
ODO0O0OD0DO0O0O0O0ODODD0OD0ODOO0OhAIATODODOODODODOODODODODOODODODO

O

0000000000000 00000OhAATOOCOOODOO0O0O00O00O
DO00000C0O0OO0O0CcCarP00D0ODODDOOOOOOCOOOOOO0O0O0DOO
;) 000CarP00-00000000000CCOOO0O0000000000O0OO
Oooooo0oO0O0oO0

O

00000000 O0carP00-00000O00OOCOCOOO0O0O00000000
O0DO0DO0OOO(LISA) 00D D0DOOOOO(IA)DDDDDDODOO(CIA)
O0DO0OQIADDDDDDODDDDODOODOOOOOOOD(SPROAIDDDOO(F
PYO O O000O0O0O0O0O0O0O(CRETNOODOODODODOOODODODODODODODOOO (TR-
FREHOOOD0O0O0O0D0O0O0ODODO(PROOODONDNONONONDNONDDODDODODOOOODOOO

O
oobDoooOOoo0o0oO0oDODO0oobOO0oO0O0O0carPDDbO0O0DODODODODODODDODODODOO®

O

O

OoooooooooooogogQgoo
OO0 oDoooogogoooooggogog
oo oooooogooo

Ooooooaog-:e
O Ooo0ooo

Ooooooooao

Oooooo

0000000000000 O00D0DO0DRADDDODODOODODDODODDOOO

Oooooo
00o0D0DD0D00000o0o0o0DDo0D0D00000o0o0oDDDO0D0D0O0O00O0oOD0OODaO ACPA™
Yo ooo

Oooooo
0o0o0ooDDOoO00O0oo0dooO0oOocCarPO0-0D0D0000O0OOOOODODDOOOOOOODO
OO0O000oD0D0O0oO0DO0OO0CarPO00DODODDOOOODODODODOODD

Oooooo
0ooDoDDoDOo0D0O0o00ooO0oOoCarPOO0-0D0D0000O0OOOOODODDOOOOOOOGO
oooDoDDODOoO0o0oo0oodooooDDcCarP00000O0ODDDODOO0DODOODODODDODDODOOOO
CarPO00000CO0DODOODODOOODODODODUODODDOOODODOOCarP-O0000O00OO
Oo0O0000D0D0o0DO0DO0o00O0DU0ODO0OO0ODRADDODDODODDODODODO

Oooooo
OO00o00oo00oD0DO0oo0O0dCarPO0D0D0DDOO0OODODDODODDRACOODDODDODOGO
0000000000000 O00D0DO0D0DUODRADODODODODDUODDODDODODDODODODODDODOO
0000000000000 0D00OO0OhAIATOUOODODODOOODODOODODODOOOODODOO
Ooo0ooooDoooDoooooooao

Oooooo

0000000000000 00D00DU0ODO0DO0OO0O0D0ODRADDDODRADODODODODDODOO
00000000 ooDooo0o0oDo0ooDo0ooDo0Do0oDo0o0ooDooDoDooDoDo0oo0DoDooDoOoaO
0000000000000 0D0O0O0OO00 United States Food and Drug Administratio
N(FDA D O 0D 000D DOOOODD (European Medicines Agency)(EMA)O OO0 DO DO O O
00o0D0DD0D000000o0DoDDoDO0oD0DO0O0o0o0oooD0OOn Vitro Diagnostic)(1VD)
Oo0o0oo0ooo0oooDooo0oooDoooDooDoDooDoDooDooaOo

Oooooo
O0000000O00D0ODO0O0ODRADDODDUDDODDOODODUODUODDUOOORADDODOOGO
000000000000 DDD0D00D0D0O0DO0D0DD0DDDODOOOhAIATD OO OOODO
Oo0o0o00oo0ooDoooooDOooDUOooDOoDOdCcarPOD0DO0DOOODODODODDODOGO
OCOo0O0000oDU0OOo0O0Ob)y DOOCarPO0-0000O0DODOOODODDODDODDODOOODODOO
0o0o0D0DDODo0D00000ooo0DooDoDoDU00Do0dUoo0pDcCcarPOD0-00D0D0OO0OO0OOOODOO



ooooooao
oooooao
ooooooao
Ooooaoao
ooooooao
ooooooao
ooooooao
ooooooao
oooooao
ooooooao
ooooao

g CarPO O
ooooao
ooooao
ooooao
ooooao
ooooao
ooooao
ooooao

rPO O
ooooao
ooooao
oooooao
ooooooao
oooooao
ooooooao
ooooooao
oooooao
ooooooao
RAODOOOOAO
oooooao
ooooooao
ooooooao
oooooao
ooooooao
RAODOOOOAO
ooooao

OO

ogd

OoOoo0oooaog
O0Ooo0oo0ooao

(11) JP 2017-503854 A 2017.2.2

RAODOOOODODDOOOOOOO

OoOOooo0oo0oooDooooooooD@E®HhLODODODOoDoDooDoDOoo
ocoOoo0oooO0oo0ooDOooboO0ooo0oo0ODU0O0OhhmATOODO0ODOOO
ooocobObOO0OO0oDOoooocCcarPbOOO0O0OO0OOOODODDDOOOOO
b )bOOCarPO O -0000O0O0DOCDODODDOODODDODODODODODOO
ooooobOoboooooooobcarP00-0D0OO0O0O0OO0OOOODODORO
OooRADDODOOOOOOODORDO

goobooooobobbooRrRADODOO0OO0ODODDODOOOODOOOODODDODOO

O

O

O

goao

goocooboOoO0oooooboobocarPOD0-0O0O0O0O0O0O0OO0OOODODDODDOOOO
-00000ooooo0bobo0oooooocoboDbbO0ORrRADODODDODODODDDOOOO

g
u
goocooObObOO0oO0ooooo0oif0RrRADDOODODOOOORADDODDOOOOOGOGOGO
goboboooobcarpr0d0-00bbo0oobOb0OO0oOoO0ObODOOOCcCarPh O0-0
gooboooooobobbooooboboorRADDODOOOODOOOODDOO

O

g

goobooooobbooooobboooobooobobbooobbOoaoca
-0o0ooooooobbbooooooocobbooocarPO0-0O0O0ODOODDO
goocoboOsSt0ob0co0ORrRADODOOOOOOODODDCarP00-000O0O000O0GOC
goocobDiooz20C 0000000

ooobODbOO0OO0OACPAODOODODDOOOOO

0o oo CarPd
00 CarPO OO

O

-0o0oo0oooooooboboooobboogao
gooooooobooooadd

O

gooboooo
gooboooao

O

goooooogbobcarpP00b0ogooboboOO
OO0CarPDODOOOOOOODOODOD

O

ooobODbOO00DO0oo0ooooobOObOO0OO0OCarPOOOORADDOOOOO
CarPO0 O 0O 0O O ooooboDDbOooooooooobooboobooo

O

OO0ORADDODOOORADODODDODODOODODODODODODDODOOaA&E)
I I A N W R A A A A B R e A R R R W W W AN

OCoooooo0o0OhmATOODOO0O0DODOODODOOODODODODODDODOOODODOD

2000000000carPOD00DO0O0O0OO0DODOODODODOODODODODODODODODOORD b
200000000000 DOD0O0DO00OCarPDDOO0DOODODOODODODODOCG2000000
Oo0ob0OCarPDO0O0OOOODODDOODODODODODODODDDOODODOODDODDDODOOOO
ooooDobOoOO0oO0ocCarpP000DO0D0ODOOO0OO0DOOOOOODDODOODODOOIOOOOOO
UoO0OCarPDO0O0OOOOOCODDOORADODOOODODDOODODOOOOO

oggoao

ooooDboOoo0ooooooobobobooooooooobobobobOooocarPO0ODbDDOO0OOO1L0
%0 O 20%0 O 30%0 O 40%0 0O 50%0 O 60%0 O 70%0 O 80%0 O 90%0 0O 95%0 0O O O 99%0 O

gd

ggao

oooooooooan

ud

(0ooooooo)

uggoao

gogooboi1lboooooooooobbooooboooobbooooboboooboDbnob

10

20

30

40

50



(12) JP 2017-503854 A 2017.2.2

Ooooooo

00000200000 00HPLC(MonoQ)D D 0D OO0 ODDO0OOODDOOOODDOOOODO(C
ar-FCS)O 0 O (fractionaDELISAD 0 00000 O0O0O0C0OO0O0O002A000000000
00O0O0(@OO0)I0OCarPO00Ig6e 0000000 (@ODOOODODDO)O0O0O0O0OO0O0OO
O0O0O0O(PWxD OOOOO)IOOODOHPLCOO OO OO OO O2B00 CarP*/ACPA™ RAD
0 (BVx0038:0 O O ;BVx0077:0 O O O )O CarP~/ACPA* RAD O (BVx0032:0 0 O O O ;BVx00
08:00x 0)I OO0 OODOO (Neg(PMDx 1193);Neg(PMDx 1196);x 0 ) 00O D00 0O O

ooooObOO0OO0OO0DO0oo0oooodPLCOOOO0OO0OO0GO0OnOn
gooobooao
OO0O0D0DD300AIATOOHPLC-O D140 000000000 OODODDDODOOOOOOO
OOoOoO0ODOD0O03A00SDS-PAGED 0 00O 1G4 HPLC-O O OO OOOODDODOOOOOOOO
ooooObOOo3wb400C0O0D0O000000CO0OODODDODOOOOOOSBODO3COO0O0
OCOoOO000030O0O400000WSDODOIO0ODO0DDODODOOAIATODODODOOS%ODOO0N
ooooOobObOO0oooooossobOboo0oooooooobbOooboooooooobooood
ooooObObOO0ooooos3sgo4bb00000ooooobbOooboooooobs3coogodd
goooboooooboboooobboooobbooo3wo4gooobbooobobbogao
ad
oooooao
gogobo400000bbooo0oobbogoooboooobboooobobooooboDbnnb
OoOOd(a-FCSHYOODDOOODODODODDODDODDOOODODDUODODDOODDODODODDODO
AlIAT(Ca-AIATHO DO OO ODDODORADOODODODODODODOOOCarPOODOODODOODOD
OOoO0OELISAUOODODDOOODOO0OGOoOooOoODODDbDOO0ODOoDoo0ooocoobODbObOOooooonb
oooboooobobbooobboo0o40000RADDODODDOOOODDOCarPO OO
ugogobobooooobobbodoo-ooobbooooobooboooaooao
oooooao
ooooDDsS000DbDDbbOO0O0O00U0ooooODDbDbOO0DO0OoOoOoOoECa-FCS) D DO oooano
OCOO000O0DOD0DOOD0AIAT(Ca-AIATHO OO OODODODORAODDODODODODODODODODOC
arr 0000000000 OCODODODOCa-FCS ELISADOD DO OOOOOOODOGDOODOAOALAT
U goboooo0oobbboo0ogsggicCarPddnCa-FCSO O DO OOO O Ca-ALIAT

OooooooQgoo
O Oo0ooooaog

Ooo0oo0ooood

goooboooooboboooobbooao
u

O Oooooao

OD0(a-FCSY 00 0DOIDODODODUODODDODODOODODALIAT(Ca-ALIAT)O OO

O
O
O
U0 OJRAULODOODDOOODOOOODODODDDODOODODOUOOOODDODDOOOO
O
COoO0eADDDOODOODOOEOCOLIODODODODDODODODDEXO::ODODO ;yd:

O;;Ca-FCS:O 000D ;CA-AIAT: 000 O0DOHIOeBODOO98.8%wOD 0D OOOODOO
Ca-FCSO O Ca-AIATO O DO DODDOOOO(CP:OODO;IN:DOO)>)IDOG6COOOODODO

ORI DOOOOOD
00000000000 O000
0Dooooo

(Coooo)

Ca-FCSO O CA-AIATD 000D O0D0O0O0ODO0DOCOODO0D0O0DO (LRMIOLRG-)OIODODIODO(

ocooooooO0oooDOoboOoooOO0ooDOD@eCcarPO00)O0ORADDODOOODODDODOO
gooboooooobbocarPbO0O0O0O0DOOO0DO0DDDOOOODODOOODOLDDDODOOO
ooooODbDOO0o0oDooobcarPOO00O0O0OO0OOODODDDODOODODOOOODODODGODAOCarPd
oooobobooooooocooboboboooooooobbbOooboooooobobooood
gooboooobobooobbcarpP0bO0oobboooobobobooobbboogno
gogoobooooooboboooooboobooooobboooobbooooboobooooobobooogoano
ugugboboooobbooogogobooooobb

oooooao
O0b0RAODOODODDDOOODCarP00O0DDODOO0OO0ODDOOOODODOOOODOOOO

20

30

40

50



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

e s s e e e s e A

Oooooooooooogogoooao

Oooooooggooao

X
O

OO oDoooooDooooowoOoDoogooooaog

OoOoooogogogao

/)

T

=

(@)

o

o/
Oo0oooooooooooogodg

A

(13)

JP 2017-503854 A 2017.2.2

OoDOooDOOoO0OO0O0oDOCar-FCS) 000D 00bOO0O00DaOres)O dcar-FCs
gooboooobobboogooobooooonb
goboooobbooobbood
gbobobodoooobooooboboad
goocoboOboooooooobooao
FCSsOUOoooDoooobooooban

O

Ooooooooooooooooooogodg

Ooooooggoao

g

OO0 ooooogogog

O

O
O
g
u
O
u
u

O

O 0Ooo

O
O

O
O

CarPO O O
ooooao
gooooao
oooao

O

O

RAO
ooo
goao
RADO O
0 RAO
RAO O
oggaod

O00oano
CarPO
Oa0dn

g
O
g
g

ooao

Ooo0oo0Oo0oo0ood
Oooo0oogoood

O

goooogogao

ug

O

ooooooao
O (comprise)l

(containing)d

O

O

Ooooooooooogogoao

O

O O o
O O o
[ Ry
O OO

O Ooo0oo0oooao
O Ooo0ooooao
O O0Ooo0oo0oooao
O Ooo0ooooo
O O0Oo0ooooo
O Ooo0oooooo
O O0Oo0ooooao
O Ooo0ooooao
O O0Oo0ooooaog
O Ooo0ooooao

O

O

O

0

OO0o0oooogd
OoOooooogod
OO0o0oo0oooogod
OoOoo0oooogod
OOoOo0oooogd
OooOoo0oood

O
O

O

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

O
O
O
O
O
O

OJ
O
O
O
O
O

uoao

ud
ud
gad

oad
oo

O oOooo

O
O

CarPO

oad

O

O Oooo

O 0Ooo
O 0Oooo
O O0Ooo
O 0Oooo

O o0Oooo

O 0Oooo

g
a
u
O

0O00o0D0O0O0OoocarPdO
gooooDoDooooooao
0 Car-FCSO 0O O O O CarPO
ooooDoDoDooooooao

ooocoobOooooooao
goooooooboogao
goooooooooogao

()H1I-00000000D0O0OO00ORADODDODODO
oooorCSOOOODODDOOOOOOODODOO
ooboboioo20010400000D00

uooobobooobobobooobbooooboboooooban
OOO0OO0ODACPA-OOD0DORADOODOOOODODODDOOOOOOOO
ACPA-O DD RADOODDOOCarPDDOOODODODOODODDRDO
goobobooooobobooooobobooooooboooooboooao

oooooao
RAO O O

O

oooao
goooboooooao
oooboooooano

O

ooobODDbOO000oo0ooo?2d

O

O 0Oooo
O 0Oooo
O 0Oooo

O

O

O

u
O
g
g
O
g

O
O

(INCOT-)0
gooooao
Ooo0o0aoao
OoooO0oaod

O
O

O

u
O
g
a
O
a

O
O

ooocoboODDbO0OO0DO00o0o0obOaoORAO
goocoobobboooooooooboao

ooocoobboooooooooao
adODQDanD OO OOtheD OOO0O
gooobooooobooooobbooad
ooocoooboobOooooooan

O

O

u
O
g
t
O
g

O
O

O

I+

O
i
O
O
O
O
O
O

O
O

500000000000000

ooooOoOao
oooobOoOao

oooooo
oooooo
ODooo(@
000

ogaddg

O (included)O0 O OO 0ODO OO (including)O
(comprising)

i
O
O
O
O
O

O 0Oo0ooOoo
O 0Oooo

g
u
O

O O0Ooo0oo0oooao
O Ooo0ooooo
O O0Oo0ooooog
O Ooo0ooooao
O Oo0ooooaog
O Ooo0ooooo
O Oo0ooooaog
O Ooo0ooooao
O 0Ooo0ooooaog
O Ooo0oo0oooao
O Ooo0ooooao
O O0Ooo0oo0oooao
O Ooo0ooooo
OO o0oooo

O 0Ooo0oooo

OO oQgooo

O 0Ooo0oooo

O

O

OO oOooog
O Ooooo
O OoOooo

O

O

O Ooooo
O Ooooo

O (c
aogd
00O
aad
ad

O OO
[ Ry |
O 0O o0
O OO

O

O

O

ontain) 00000

goooan
ooooao
gooobano
goooan

O 0Oooo

(0 0)HO

O O0Oo0ooooaog
O Ooo0ooooo

-ogogbobobooooobboooooboooobbooooboboooooDban
cooooooooooooooobo@WwPO)OoooDoobobOoOooOooDO
ocoooboboooooooo-ooooobO-OobooOoDbODbODbOb0ObOoOooooboao

10

20

30

40

50



O 0Ooooao

O
g
a
u
O
ogd
u

oooao
ooooDobDoOo0oOoooo@ooooboobboooooooobDDbobooooooob
ybooooooooopooooooooDUooogooooooooDoooooDOooo

oooao
ooooboooogoono

gbooooooboad

(K(Car)D OO OO O )O

O

O Oo0oooo OO0 ooooogogog

Oo0ooDoooo0 oo ooo oo oDoDoooOoooooo

O Oo0oooao
O 0Ooooo

o0
OO0
00
OO
oo

O

Ooooooogogooao

O

O

OOooooogogdg

O

goooogad
gooogdadg
oooooao
goocooao
g

gooodad

O
O
0
O
O
0
oooooOoo
O

)

OoOoo0oooQgodg
OoOoo0oooogdg
Ooo0o0oooQgodg
OoOoo0ooogdg
Ooo0Oo0ooooOodg
OoOoo0ooogdg
Ooo0oo0oooOodg
OoOoo0oooogdg
OooOoo0oooodg
OoOoo0oooogdg
OooO0Oo0oooOod
OoOoo0ooooQgdg
OoOo0o0oooogdg

O
O

0

O

0

O

O

goooao

O
O

O
O

goooooogobboooao
O0O00OO0O0Do0Oo0Oogeres)d

ooooODbOoO0ooooooooan
goobooooobbo-00o0o0bboogooboooobbooooboobooogo

(14) JP 2017-503854 A 2017.2.2

u
O
g
g
O

goooboooobooobboo
gogobobooooboooooboad
e -0oo0ooOOODDOO0OO0OO0O0O0OO0OnO
goobooooobooi1sbObOOO
goobooooooooooooad
ooooboOoOoooooooooao
oooobDooood

goobobooooobobbooooboboooooan
(ocobooooobooobooobooooo)H)ooao
oooob@ooooboooooooao

gooboboooooboboboooooboboooooan
ooocoobObOoooooooobobooooo

CONADO 0000000000 (@O0OD0OHEKD CHOO O O sfo0 O ;E.colil O ;000 OO

oH)y>oooooooooooooooooooobooooDoOoo
oooao
oogoobooooobboooobbooooboboooobboooobooboooobbDoao
ugobodooobbooooobbooooboooobbooooooooobDbooOoao
oooobobooooooooobObbOoooooooobobbobooooooobooooboao
00 1%0 0O 3%0 0O 5%0 O 10%0 O 15%0 0O 20%0 0O 25%0 0O 30%0 0O 40%0 O 50%0 O 60%0

O

O
O
O
O
O

oooon

Oooooooogdg
OO0 oooogg

Oooooooogdg
Oooooogg
Oooooooodg

O Ooo0oooao

oo

70%0 0O 80%0 O 90U D 95w DO ODo99w oo oooOoDbooOonooooan

0000000000000 0D000D0D0D0O00D0DO0DO0ODO0DO0DDOooGoOnDn
0020000000000000000000O0DO0O0O0O0DO0OO0ODO0OO0OO0OD0O
20000000000000000D0000D0DO00OO0D0DO0DO0OD0O0ODOO0OODOO
0000000000000 00000000000000002000000
0000000000000 0D000D0D0DD0DO00D0D0DO0DO0o0DO0ooDoooOan
20000000000000000D0000DO00OO0O0DO0DO0OD0DO0OODO0OO0ODODOOODODO
00000020 0000000000000000000000DO0O0DO00O0O0OA0O0
0000000000000 D0D0D0000D0DO0DO0D0DO0DOo0oDO0oDOoDOooOoDaOo
0000000000000 2000000000000000000000D0O00O
0 O 20 30 40 50 60 70 80 90 100 200 300 400 500 600 700 800 900 O O 1000
000000000000 0O000O0O0 2000 3000 4000 5000 10000 50000 100000 5
1x 10°0 2x 10°0 3x 10°0 4x 10°0 5x 10°0 6x 10°0 7x 10°0 8 x 10°0 9x 10°0 1
x 10%0 2x 10°0 3x 10°%0 4x 10°0 5x 10°0 6x 100 7x 10°0 8x 10°0 9x 100 O O 1x 10
‘0000000000000 0000000D00000D00O0D00O00O0O0O0OO0GOo0aO

goooogao
u

oad
g
RAO
ug
oad
g

O Ooo0oooao
O 0Ooo0ooOoo0oao
O Ooo0oooao
O 0OoO0oooao
O 0Ooo0oooao

O
g
g

O
g
a

RAO

0
O

O
O

O O0Oo0oooao

O
g
a

O
g
g

RALO

O
O

O
O

O 0Ooo0oo0oo0oao
O Ooo0oooo

ooobOoOO0OO0oooooobDbOoO0oooooao
gooboboooobobRrRAODODDODDODOOODOGDO
goobobooooobooogooboooooban
uogobobbooooobooouoouobooooobao
ooobOoO0ooooooobObOooooooao
OCarPD0 (OO0 OD0OOODDOOODODOD

10

20

30

40

50



(15) JP 2017-503854 A 2017.2.2

oco@uoobORA)IDODODOOODODODDODDODODODODOD@ODODODODODODODODDODODODODOO
ooH)oooooobooooooo)ooooooobboooooooboboooodo
ooooooooboan

goooboaad
ocooooooOO0oooOOooO0oobDOoooOoOobOO0oOoDOoboDbD200300D0O0OO0@OOD2?2
O 30 40 50 60 70 80 90 100 120 140 160 180 200 250 D O 300 0 0 O)HYOODooDOOO
ooobOobOoboO0ooooooooboobobooooooooos3b0oooooooosoonononod
goobDilocooboOoOOOOOOi1s00000O0oOoooOoDbz20000000000300000
gogbobogo4o0000bboOooosc0bbogobobooOoeoco oo onobDO
gooobooooooboooooobooboooooobboooobboooooooooboobooooao
ooooOobobooooooooooboboboooooooobbbOoooooooobobooooo
ooooObobooooooooobbooooooooobbooboooooobbooood
gogooooooobobooooobooboooooboboooobbooooboboooooboboogoao
cooooooOoooooooobDUoooooboo0ooDo@ooooOoooDoboooDoDOoo
cooooooOooooooooO) Y ooooooooboooooOooobooboooDOoo
goooboooooboboooobooboooobbooobboooobobooooboboogao
coooooooooDo@o-N~OQOOOOO0OOML-ODOODOOR-OODOODOODOO
ooooObOobOoo0oooooooobboboooooooobboOooboooooooboboooodd
(ooooboobbOooooooo)H)Yooooobboooooao

oooobooao

ooobODbDCarpPD0 D0 0OCOODODDODDODOODOOOOOODDDOODODOOOODODDDOOOOO
ooooObOO0ooooooooObOboOoouogcarPOODbDDbOO0OO0OODOOOODODDOODOOO
gooboboooobobbooooboboooobboooobDbcarP00 OO0 nDDODOOOnO
ugogobobobodooobooooobobooooobboooobbooooboooooboboogao
ooooObOOO0oO0ooooocoobObOOoooooooobODDbOOcarrPOOOODDODOOOOO
Oo@ALOO0ODOoooooobooogarPphOCObb00 o oocbbbooo oo
gooboooooooboooooboobooooobboooobbooooobooooobobooogaao
OCO0O0Dal0 0000000 CCar-AlAHOODOODODODODRADODODODOODOCODOGODODOCarP
gogobooooobbooobobooooob b0l ooboboocarPbbO0gnooOO
OCoO0o0O0ooO0ooDOooO0oOoDU0oooDOooOoOooDO0OOocCarPC 00D IgMO IGACE O OO

gA,0 1gA,)0 1gb0 1g6(0 O O O 1g6,0 1g6,0 19650 0 0 0 0 1g6,)0 00 Iged 0 0 O O
000000000000 000O0000OCarP00O00Fab(0O0D0OD0-00)000000

oooboboo0oobobbo0oo0obbDO0O0OAIATDDOO0OO0DCarPD 000D OO0OO0OODODOOOO
OCarPDOOO0O0OOOOOODOOOODODOOOODODDDODOODODOOOODODDDOOOOO
ooooObOOO0OO0oDooooooObObOO0ooOooocarPOObOO0OO0OO0OOOODODDOOOOO
ooooDODbDOO0oO0oOoOooooDbDDbOOoO0OCarPOD0DD0ODDDOODODOODODO@OOFRabOO
OH)oooooooOdcarpPOOOOD10O0O00OO0OO0ODOOOOCarPODO0O0I00O0D00OR0O
ooobODCarpPDDOOOCOODOOOCarrPOD0OODODDODOOOOOCarPDOO0OOO0O0
obOCarPODO0O0O0OO0OOOCODODDODODOODOOOOOODDODOODDODOOOODODDOOOOO
ooobDDbDOoOO0oOooooooboDDbDbocarPO00O0DO0ODODDDODOO0CarPO0ODODDOODOOO
uogbobooooobobboooooboboooobboooobbooooobooooobobOoOooOoaa
oooooao
gooobooooooboboooobobooooobobooobboooobobooooboboogoao
gooboooooooboooooboobooooobboooobbooooobooooobobooogaao
oooobobooooooocooboboboooooooobbbOooboooooobobooood
oooobO@ooobooooooooo)yoUoooobboooooooobooooo
gogoobooooooboboooooboobooooobboooobbooooboobooooobobooogoano
gogobobobodoogobobooouooboobooooobbodoouobboooobooboooobobooogado
ooooObobooooooooobbooooooooobbooboooooobbooood
ocoooOoooOoooDOooOooDUOooOoDOooUooDUooOoDO0ooDooD@oOoUoooooDOoO



OO0 ooDoooOo0 oo ooo o0 oo oDoo oo oooogodg
OOo0oDooodoooouoggooDooogogggooooogod

O

oo ooooogogoo
OO0 oooogogog
Ooooooogodg

O

OO0 ooooooooooQgog
OO0 ooooogQgoooodg
OO0 ooooooOooooodg

9]
o3
N
o

Oo0oooooooooooQgoo
OO0 oDoooogogooooogoggogog

Oo0oooooooooooQgoo
OOo0ooooo0oUooooooo o oDoDoDoUoUoooDoDooogoooao

Oooo0ooogoo
OoooooogoQgoo

Oooooooooooogogoooao
OO0 oDoooogogooooogdg
Oooo0oooogoo

0

O

>
'—\
O

O

oH)>ooooooo-o

O

goooao
g

goooano
goooao
goooao
goooano

goaoao
oooao
ggoao

OooOooooogoogao
OoooogogaoQg
N Y Iy
Oooooogogao

O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
OO oOgoo
O Ooooo
OO oOooo
O Ooooo
O OoOooo
O Ooo0ooo
O Ooooo

Oo0oooogg

O

i04040o000a0aio

(]
O
O

goggao

O
O
O

gogoboand
ooooao
goooaon
gogooand

O 0Oooo
O Oooo
O 0Oooo

O
O

u
O
g
u

(16)

ooao
ooo

000
000
000
000
(00000000000 0000O00000O00Teflon(@
0000000000000 0D0OO0O0O0OO0OO0O0ODOoOoOan
(0000000000000 0)30000 (carbon metal)d O
000000000000 000O0O0000000000000
00000000000 000(@OO009%000038400 0
YIO0O0OOOODDODODODO0OODOOODOOO0OO0O0O0OOO0O00DO0OO0O0O0O0O0O00o0o0O0ao
O(@OO0Biacore( 0)I0D0O0O0D0OO0O0O0OOONONOODOODOO)IO

|
|

u
O
a
u

O

OO oo
O 0Oooo
O 0Oooo
O Oooo

O
O
O

O
O
O

[ i R |

O

JP 2017-503854 A 2017.2.2

u
O
g

O

u
O
g

O

gooboooooobboooobbooooao

ooooao
oooDaD

OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogd

O
g
a
O
O
g
u
O
g

O

OO0Oo0ooood
OoOoooood
O0Ooo0ooood
OoOoo0ooood
OO0Ooo0ooood

OOoo0oooao
O OooO0oooo
OOoo0oooao
OoOoo0oooogd
Ooo0oo0ooood
O Ooo0oooao

Ooo0oooogogogogoao
Oooooogogooao

OOo0o0oooogd
Oooo0ooogogooao

ooO O
Teflon(O O )O
Ooooooao

hers,Ind)O O O 0O Bangs BeadsO 0O 0O

O

O O0ooo

O Oooo

O0Ooo0oo0ooao
OOoo0oooao
O 0Oo0oo0ooao
OOoo0oooao
O 0Oo0Oooo
Oooo0ooogd

O

O O0ooo

O

O Oooo

O Ooooo

O

O 0ooo

O 0Ooo

O

O

O Oooo

O oOooo

O

0

O o0ood

O Oooo

O

(thoria
O00OSephadosel D DO O OOODOOODO

00000000 ooDoooooDoooDoao
00000000 Bangs Laboratoriesd (Fis
0000000 (Bangs Beads Techincal Pro
duct Guided)D 0 000D 0DODDODDDODODODODODODODOODODDODODODOOODODODDODOOOO

00000000 oo0oDoooooDooooao
Oooooo
ocooo0oooDUoooDOooU0oOoDUooOo0DO0o ;00000000 DU0Oo0DDODOoOoDOoOoDOO
00000000000 oo0o0oDo0ooDU0oo0DO0oo0o0ooDUooOoDooDoDOooDoDoOooDoOoaOo

O Oo0oooao
OooOoo0ooood
OoOoo0oooogd

O

O Oooo
O Oooo
O 0Oooo

O 0Ooooo

O 0Oooo

O o0Ooo
O Ooogooao
O0Ooo0oo0ooao
O Oooooo
O 0Ooo0oo0ooao
OOoo0oooao
O0Oo0oo0ooao
OOoo0oooao
O 0Oo0Oooo
OOoo0oooao
O Ooo0oooo
OOoo0oooao
O Ooo0oooo
O0Ooo0oooao

oo
sol)O

O Oooo

O

g
a
O
O
g
u
O

O 0Oooo

(o0Do0oooDoooobooo)Ho

O
O
O
O

O
O

u
O
g
g

O0Ooo0oood

ooooooooao
ooooobDoood

0oooo0O00O000
Ooo0O0O0O0O0O00
OoooO0O0O0O0O00
ooooo0O0O0O0o
0)0O0OOOODO)D
Oooo00O0O0O0O00
ooooo0O0O0O0n
0ooo0oo0O00O000
00015360 0 O O

oooao
oooao
oooao
oooao
oooao
x-yd O

Oo0Ooo0ooodg
O0Oo0oood
[ B
OO0Oo0ooodg
OoOoo0ooodg

/00000000 oao
o/000000000
ooocoobooogod
200870280785 A10 O O OO DO O O O O O 2004702

O Oooo

O O0ooo

200370153013 A10 00 OO0 O O O O WO 20097039170 A2

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

10

20

30

40

50



a7

JP 2017-503854 A 2017.2.2

@oooonmboooboocboobo@obommMoboboooboobooboboooooDoDod
gooo.2zbbobpz200bbooobobbooobbooobobooooboboogao

OoooDDOo.500050
gugobobooooobooboaod

O

I e ey e e e sy e o |
e e s e e e e sy e e o A |

)
|

oo oooooooooodg
OO0 oooogoggogoooodg

A

OOoooood
OOoooood
OOoo0ooood
OOooooodg
OOoo0ooood
OOooooodg
O O0O0oOooood
OOooooodg
O O0OooOooood
OoOoooood
O Ooo0ooood
OoOoo0ooood
OOooooodg
OoOooOooood
OOoooood
OOoo0ooo0ood
O Ooo0oooodg
O 0O0oOoooodg
OOooooodg
O 0O0oOooood
OOooooodg
O Ooooood

oo

Oooooogogdg

oo

OoOoo0oo0ooodgad

O

OooooogoQg-g

O

Oooo0oo0oogoood

0

[ B

O OoOooo
Oo0Oo0ood

CarPO

O

O

g

oad

ooao
ooao
ooao
ooao
ooao
CarPO
ooao
CarPO

O

O

gooooooobboooboboooobboboo
OO0O0S000RADDODDOODOI0%D O00O5%0003% 00001%0 000
OH)>oooooooOOOORADODODDODODODODOODDODODDODODODDODODO

OoOoo0oooQgd

oo

Oooooogogdg

O

OOoo0oooodgd

O

oooooODboO0ooooooobbbooooooooDbo.2o
ggozo0boooooboboooooooobobOoooooan

gooano

gooao

gooao
goao

OooooogQgdg
OO0 ooooggdg
OooooogooQgdg
O Oooo
O 0Oooo
O Oooo
O O0ooo

Oo0Ooo0oood

RAODOOOOAO

oooo@ooooao

(0000000 0DDbO0O0DO0O0O0O0OsS000RAIDDODODDOSBO%O O 70%0 O 90%
o5y D0 O0OoO0OopoUoOo)H)Y OOoDOooOUooDoDOoOODRADODDODDOODODODODODO

cooooooOooooooooOo@oooooooDoobogooooDoDO
ocooH)ooooooooooooobDooooooooDooboboooOooDOo

ogoao
ggobobooooobooooobn
ooooODbOOoO0ooooooooaon
gogooooooboooboDbao
O@ececarP)OODOoOoOoooOoonO
CarrPD00O0OO0OCOODOOOOO
CarrD000O0Q0QCOODOOOO
oooDDO0OO00000a0oCcarPO
ggbobooooobobooooobd
oo

ogoao
gogobobooooobooooobn
ooooODboOO0ooooooooaon
gogooooooboooboDbao
oogooboooooboooooban
ooooODbOoOOooooooooao
ooobObOoO0oooooooDboao
googooboooooboooobnDn
uggoao
ooooODbOOoO0ooooooooaon
ggooao

gogooan

oooao

od

od

uggoao

ogooao
ogooobooooobboad
aggoao
ooooODbOOoO0ooooooooaon
RADODDODOGOODDDODOOODODDO
gogoboobooooobooooooan
ooooODboOoOooooooooao
ooobObOoO0oooooooDboao
ggoobooooobobbRrRAODDODODODO
uggoao
ooooODbOOoO0ooooooooaon
Oogo0bDRrRAODODODDOOODODD
gogbRrRAODOOODDODOOOODOADO
oooboODDbODRrRADOOOOOODORDO
gooboDoo0oob0RrRADOODODDO
oggoao

uggoao
ooobObOoO0oooooooDboao
googooboooooboooobnDn

RAO
OO0
00
oo
RAO
OO0

RAO
ogd
ud
oo
od

oo

O 0Ooo0ooo0oao
O Ooo0oooao

RAO
ad
oo
od

oo

(ACPA)O

O 0Ooo0ooOoo0oao

O 0Ooo0ooo
O 0OooOgooo
OO oQgogog

Ooooo0oooDUoooDoooooDooao
Oo0O0o0oO0oooooDoooooooao
OO0O0000D0DO0o0O0O0OO00O0ORADDDO
OoDO0o0o0ooo@AnDOoDoooo
(pre-RA syndrome)J0 0 OO DO O OO0
Ooo0o

|

0Oo0oooodO
0o0o0oooOoO
(0O0O0O00)O
0ooooooo
0o0o0oOoOoO

goooooao
0O 0O (ACPA-O O

O 0Ooo0ooo
O 0OooOgooo

ooooOoOao
goooboo
gooooad
O00RAD O
goobooo

0Doo0oooaO
0O)ooooo

10

20

30

40

50



Doooo
Doooo
Doooo
0 (ACPA-O

00
00
00
00
rPO

Ooooogogoao
OO0 ooooooooooQgg

OO0 oooooogoQgog

O

O

CarPO

00
oo

O

Oooooooooooogoooao

OOoDoDooo4o0oooooogog4gooood
Ooooocoooooooogoooodg
OOoDoDoooo0oooooogoggooood

Oooooooogdg
OO0 oooogg

O
O

O

OoOoo0ooogoogdg
Ooo0o0o0oooOodg

P
O

Oo0ooogoQgooao
Ooo0oooOoooo

A

O

ooo
ACPAL
goao
uogao

O

O Oooo

Oo0oooooooood

O 0o oo

O 0Oooo
O oOooo
O o0Ooo
O oOooo

O 0Oooo
O Oooo
O 0ooo
O Oooo

O Oooo

O 0o oo

O Oooo

|
|

O

Ooo0ood

Doooooooao
(00O0D0D00DO0)O
ooooooooo
ooooooooao

goobobOoadRADDO
RADOOGOOODODOO
goooooooao

O Oooo

O
O
O

I Y O o [
O 0o oo
O O oo

(18)

oooooboao
gooooogoad
ooooooadgd

ooooooao
(0 CarPO O HO
ocoooooao
ooooooao

O o0Oooo

oad
oad

gooboooao

|
O

O o0ood
Ooo0Oood

|
O

00
OO

O (CarP)O

O
O
O
O

O Oooo

O
O
O
O

O
O
O
O

O O oo

O Oooo

O 0o oo

JP 2017-503854 A 2017.2.2

0Ooo0Ooooao
Oo0o0O0o00oo
0 O (ACPA)O O

Oooooogao
(O CarPO O -0O
Ooooooao
000 CarPO O

O
O
O
O
O
O
O

O
O
O
O
O
O
O

O
O
O

O Oooo

O
O
O

O
O
O

I Y o [

O 0Oooo

(]
O

oo
O

0 Ca
oo

O
O

O
O

O0o0oo0o00oDOO0o0O0DO0o00O0oD0O0DO0O00a -1-00000000 (ALAT
Y boooooooooUoooDOoooooUoooDUoooooUoooDUooDoDOooooDOOo
UdbbO0OU0OUOAIATDOOODODAMATOODDOOOODDODOOOODODOOOODnDaO

oooDDOO00OALATO

O

OoooooooooooogoQgoQg

O

O

Ooooooooooooggog

O

ggoao
ooooODbOOO0OO0ooooooooODbbOooooan
gooboooobboogoobobooooboboo
cooooooOoooDOooooooooDoooDoo@UuoooDoooDOooooDoDOoo
yboooooogooobgooooooooooooooooooobDooooDbOooo
ooobobobooooooooobbbooooooooobbbobooooooboooaob

ogoao

O

(]
O

O
O
O
O

O

O Oooo

O

O
O

O

O
O

O

O
O

O

O
O

oo

oon
OO0

O

uoao
o0

O

uoao

goao

O00AIAT(hAIATHO OO OODO0OOoODOooOODOoobOO0ooao

A1ATO

ooao
oggoao

ooao
oooao

uggao

oad

(S.cerevisiae))J OO0 DO OO @O
O0o0o0o0oooDoooDoooooao
(00O TEV-OOODODODODOOO)DOO
-000GST-0 00 Myc-O0DDODODODODOOOODO

O
O
O
O

O
O

ooocooboooooooboao

ugooooooobooadd

goobooOo0ceDNAD DO OOGO

ooooDbhooooooooao
oooooooooo(@ooboooog k.
CHOYO O O O
oooooao
oooooao
gooooao

O 00O AIAT(bAIATYO O DO O

O0hAIATOD O O O

OO0 DbAIATOD O O O

goooooooan

OoDooDoooDoo
coli))dODOOOC(
OoDooOoooDoo
ODoDOo0oDooooo
OO0 (@000 His
OoDOooOooDoo

gooocoobobobooooooao
oooobooobOooooooooao

10

20

30

40

50



(19) JP 2017-503854 A 2017.2.2

0oo0oo0ooU0ooDooo0ooDo0oooDUooDoDO0o0Do0ooDU0ooDDoDoOooDoDooDooDoOoaO
Jo0obobobobo0obo0obU0ob0ob00oo0o0Do00D0b0DO0bDO0oDbDO0ODbODnaOg Scopes R.K.
000D0DD0OD000000-000d00oOoOspringerd 00 000OD0ODORO (Protein Purifica
tion-Principles and Practice,Springer Advanced Texts in Chemistry)d 0O 30 (1994);
Simpson R.J. 0000000 DODOOCODODDODO0DODUODODODOODODODDOOD:oco00oopDOooOC
Basic Methods in Protein Purification and Analysis:A Laboratory Manual)O Cold Sp
ring Harbor Laboratory Press( 0O 10 (2008);Green M.R.O O Sambrook J.O O O O O O
0000000 :00000004d Molecular Cloning:A Laboratory Manual)O O Cold Spr
ing Harbor Laboratory PressO 0O 40 (2012);Jensen K.J.OO DO OO OOOOOODDOO
O(@OOo0oo0ODO0O0Oo0oao)(Peptide Synthesis and Applications(Methods in Molecul 10
ar Biology))O O Humana Pressd 0 020 (2013 0 00000000

Ooono

I I I I I A 6 0 I O O N O I B W A
hA1ATO O O O

O

I I I I e 0 0 O B e B A B A B A N A e N N N NN N N N N
bA1ATO O O O

OO0

O0oao

ocoooao

ocoooao

ooooao

ooooao

Oooooo

0000000000000 0o00o0o0DU0o00D0o00O0O0U0AATOODDODOODODOOOOO
00O0D0DD0O0000O0oo0o0DoDDO0oD0O0O0ooooDOoDa0 unfolded)AIATO O OO O OO 20
0Ooo0oo0oo0ooDooo0ooDo0ooDooDoDO0ooO0DooDooDoDOoooDooDoooDooaOo
ooo0o0o0oDoDU0o0D0DU0de -OD0O0DODOOCODODODUODDODDODODOODODDODDODDOODODODOO
00000000000 oo0o0o0D0o0oDU0o0Do0D0o00D0Oo0DU0OR-ODO0O0OOD0OODODDODODOO
Ooo0oo0ooo0oooDoooooDoooDo@ooooDoo)Y oDoooDooDoooDooao
ooooo0ooU0ooDooo0oooDU0oooDUOooDoODO0oO0o0ooDUooODDUooDoDooDOooDUoOoOaO
00000000 ooDoooooo0ooDUooo0DO0oDo0DOooDUooODUOooDoDoOoDoDoOooDoOoOaOo
Oo0o0oo0oo0o0ooDooo0o0oDo0ooDo0ooDoDo0oo0DooDUooDoDooDoDooDoDooDoOoaOo
00000000 ooDOoooooDoooDoooooao

Oooooao

00000000000 oo0o0oDU0ooDo0oo0Do0DO0o0D0DOoDoDUooDoDOooDOoDooDooDOoOO 30
Oooooo

0000000000000 O00D00DDU0ODD0DOO0OO0O0ODO0ODDdOAIATO OO O ALIATOO
OCO0000DO0DAATDOODODODUODDODODOODODODDODODOOAIATODODODOODOO @O
Oo0o0o0o0ooo0ooDooo0oooDoooDooDoDOooo0DOo)y DUooDoODOooOooDooDooDoD@
ooo0oo0ooU0oooDooooooooDUoo)YOOoooDoooD(@UooDooDooDoDooaOo
O000000000000)AIATODOOOOOODODOOODOODODOOAIATO O O 0O A1AT(
hAIAT)D O ODODDODDODO0DO0OOOODODODODDOALIATO OO O A1IAT(bAIATHYO OO O

Oooooo
O0O000000000D00DAMATODDODODDOOODODDUODODDAATDODODODODODOO

O O O :1(NCBI Reference Sequence NP_001002235.1;G1:503632210 0O 0O O O 250 418)0 40

I I A e



ooo

OO oOooo
OO oOgoo
OO oOooo

Ooooogogaog
OooooooQogogao
O oo ooogogog

150

OoooooQgoooao
O
O

oad
0%0O O

(20) JP 2017-503854 A 2017.2.2

O

oA -1

EDPQGDAAQKTDTSHHDQDHPTEFNKITPNLAEFAFSLYRQLAHQSNSTNI
FFSPVSIATAFAMLSLGTKADTHDEILEGLNFNLTEIPEAQIHEGFQELLRT
LNQPDSQLQLTTGNGLFLSEGLKLVDKFLEDVKKLYHSEAFTVNFGDTEE
AKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVK
DTEEEDFHVDQVTTVKVPMMKRLGMFNIQHCKKLSSWVLLMKYLGNAT
AIFFLPDEGKLQHLENELTHDITKFLENEDRRSASLHLPKLSITGTYDLKS
VLGQLGITKVFSNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGA
MFLEAIPMSIPPEVKFNKPFVFLMIEQNTKSPLFMGKVVNPTQK

ugoao
gbobboooobboOoAMATODODOOOODDODOOOooOobDDOAMATDODOOODDOOO
:2(NCBI Reference Sequence NP_776307.1;G1:278069410 0O 0O O O 250 416)0 0O O

goooooooboogoonDb:
g

Pl -2

GVLQGHAVQETDDTSHQEAACHKIAPNLANFAFSIYHHLAHQSNTSNIFF
SPVSIASAFAMLSLGAKGNTHTEILKGLGFNLTELAEAEIHKGFQHLLHTL
NQPNHQLQLTTGNGLFINESAKLVDTFLEDVKNLYHSEAFSINFRDAEEA
KKKINDYVEKGSHGKIVELVKVLDPNTVFALVNYISFKGKWEKPFEMKH
TTERDFHVDEQTTVKVPMMNRLGMFDLHYCDKLASWVLLLDYVGNVT
ACFILPDLGKLQQLEDKLNNELLAKFLEKKYASSANLHLPKLSISETYDLK
SVLGDVGITEVFSDRADLSGITKEQPLKVSKALHKAALTIDEKGTEAVGST
FLEAIPMSLPPDVEFNRPFLCILYDRNTKSPLFVGKVVNPTQA

oo
goocoboObbooooooooobbbooooAmATOCODDODDODODOOOGoOOO
UgbobobODAATOON-OO0OO0ODDODO0OO0OO0OODODOOOODODDOOOODDOOOOD0DGO
AIATOON-OOOODOOOOO0ODODDOOOO0ODAIATHOODDOOOODODOOOO
ooocooDOD0OO0OO0O00OAlATOOODO

O

ooocoboDboooooooooDbDDbO0ODAATODOODOODDOOOOOGODOO
AIATODO D OO OOOAATOOODODDODOOOS0O0O0O0OS000o0oo0oi1ooo0o0an
gogbozo00gobo2s000005000000700000100000001250
giso0 ooz dogoo2zoddoooOoscooooDs3so0nononDnanOana4aoo
ooocoobObOO0Ob0DO0oo0oooooDoDDbbOO00O0oO0OoAIATODDDOOOOALATO O 10
0 95%0 0O O 90%0 0O O 80%0 O O 75%0 0O O 70%0 0O O 65%0 0O 0O 60%0 O 0O 55%0 0O O

Oooo0ooooOod

50%0 0O 0O 45%0 0O 0O 40%0 O 0O 35%0 0O 0O 30%0 O O 25%0 0O 0O 20%0 0O 0O 15%0 0 0 10%0 O
ooos¥yb 0O 00ooooooobOb0oO0oo0ooooooDbDb0O0n0AIATO ODODOAIATO OO

ooao

gooao

10

20

30

40

50



O
O

O

OooooooooooogQgaoQg

O
g
a

O Ooo0ooooao

ooaon
goao
A1ATO

O

oo ooooooQooooo
Oo0ooDooogoooooggog
Oo0oooooo0oooooooooodg

OO0 ooDoogogooooggog

a
A1ATO
goao
oo

g
140
oo
g
oad
oo

O OooOgooo

Oooooooooooooodg
Oo0oooooooooooogdg

O

OO0 oDoooo4o0oooogogooooogodg

OoooOoooooooOoogoao
Oooooooooooogoo

Ooooooooooood
Oooooogogogoao

O
A1ATO
oonoD

0 0 A1IATO O

oggao
udgao
A1ATO
g

O 0O0o0ooood
OoooooooQgodg

goao
A1ATO
O

Ooooooggogao

OooooooQgdg
Ooooooogogogoao

Ooooooooogooooao

OO0 ooooogQgoooo

(21)

Ooooooooogooooao

Oooooooogdg
OO0Ooo0Oooood

gogao
gogao
ugao
A1ATO

Ooooooogdg

(ooooogoobooso

ooooObOOO0o0ooooan
ooooDDbDOoOO0O0ooooao

OO0 oo oog4Qgoooao
oo ooooogoQgooooo
OO0 ooDoogQgoooao

LO DO
ooao
oogddg

JP 2017-503854 A 2017.2.

oo ooooooQooooo
OO0 oooogQgoooo
Oooooooogooooao
OO0 ooooogogQgoooo
Ooooooooooooao
OooooooogoQgoooo
OoO0ooooOooooabo
oo ooooogogQooooo
OO0 oo oog4Qgoooao
oo ooooogoQogoooo
OO0 ooooog4Qgoooao
OooooooogoQogoooo
OO0 ooooggoooao
Oooooooogooooao

g
KDOOoODOoOoe)oooooao
oooobObOO0oo0ooooooao
oggoao

OOO0OAIATODOODOOOOOODODDODOODOOOOOODODDOOOOGOGOO

gogoboooooboboogboboMmATODDOOO0ODDOOOgS0goDe

vooobDsoO0ooOoDbDo0bObODbDiI00 0001200001400 00160 000 180
ooboz0000024000028000000320000000000000000000
2000AIATOD 00D 0D 0OO0COODODDODDODOODOOOAATDDOOODOOOOODODDOOOO
OO0oo0o0OD0DDAIATOOOOOODDOODOAMATODODODDOOODIDOOO0200003
4A000o0os000oe00oovyonooosobooosonononiloooobolzonan
OO01e0000180 000200000240 00028000 000320000¢00
ooooDooO0oao

ud

ODAIATODO DO OOOAATOOODDOODOOOOOODODODOOS303200000

O :

2

10

20



ooono

O

oooooao
OgoobD0OAIATO D OO

MeA %S
HCS %
HeS %
BCA %
IR sy
MCH %
MCA %5
IR sy
Ik
HCS %
L lEiss
AR SE)
Ik
iR ey
HCH %
IRy
eIk
HC S 5
RS
LIRS
IRy
IR sy
MCA %5
HC S
BeA % S
HCH %
MCA %5
IR sy
IR sy
HC 5%

(22) JP 2017-503854 A 2017.2.2

:3: AEDPQGDAAQKTDTSHHDQDH
:4: HHDQDHPTFNKITPNLAEFAF
:5: TAFAMLSLGTKADTHDEILEG

:6: GNGLFLSEGLKLVDKFLEDV

:7: FLSEGLKLVDKFLEDVKKLYH
:8: KLVDKFLEDVKKLYHSEAFTV
:9: TVNFGDTEEAKKQINDYVEKG
:10: AKKQINDYVEKGTQGKIVDLV
:11: NDYVEKGTQGKIVDLVKELDR
:12: GTQGKIVDLVKELDRDTVFAL
:13: VFALVNYIFFKGKWERPFEVK
:14: KGKWERPFEVKDTEEEDFHVD
:15: DFHVDQVTTVKVPMMKRLGMF
:16: QVITVKVPMMKRLGMFNIQHC
:17: RLGMFNIQHCKKLSSWVLLMK
:18: KKLSSWVLLMKYLGNATAIFF
:19: TAIFFLPDEGKLQHLENELTH
:20: ENELTHDIITKFLENEDRRSA
:21: DRRSASLHLPKLSITGTYDLK
:22: KLSITGTYDLKSVLGQLGITK
:23: KSVLGQLGITKVFSNGADLSG
:24: LSGVTEEAPLKLSKAVHKAVL
:25: VTEEAPLKLSKAVHKAVLTID
:26: APLKLSKAVHKAVLTIDEKGT
:27: VHKAVLTIDEKGTEAAGAMFL
:28: AIPMSIPPEVKFNKPFVFLMI
:29: MSIPPEVKFNKPFVFLMIEQN
:30: FVFLMIEQNTKSPLFMGKVVN
:31: EQNTKSPLFMGKVVNPTQKAA
:32: ALVNYIFFKGKWERPFEVKDT

D oo0oobooooobooDAMATODDO1IDODO0O0O0DODDOD0OOno

oooooboooooooooobobooooooooobboOoooooooooboobooood
OAIATODODODOODODOO0OOoOooOoDODDODOO0OO0DOooooooobobObOoOooooooooDbDbOA

10

20

30

40

50



ATO O OO

OoooooooooogooQgoao

a
O
g

%0 0O 75%0

O
O
O
O

%0 O 75%0

O

Ooo0ooooooo0 oo ooo oo ooo4ooooog

O
O

O
O

OOooooogooooaog
OooooooooQgooao
OooooogQgooao
Ooooocooooooao
OOoo0oooao

O

O

O

ggaod
ogagadg

gooao
gooano
U A1ATO

AIATOD D O OO0
5%0 O 96%0 O 97%0

gooano
gooao
gooao

u
O
g
g
goooao
goooao
goooao
goooano
O

u

u

O

oggao
ogaao
ooao

O 0Ooo0ooao

O 0Oooo

Ooooooo0ooooooooooggg
O Oooo

Oooooooo0ooooooooooogQgg

O

e e s e e e e e e e I B
O o0Oooo

Oo0oooooo0 oo ooo o0 oo ooogoQgog
OO0 ooooo4Qo0ooDooogogoooooggog

A1ATO

oooo0Db0ODO0O0ODAATODOODODODO::1DO0O0O0O0OOODODDODOOOOOO0OO
Uoobbo0:10b0bo0o00b0b0oo0o0oo0obbO0O:-1Db 0 e0wh O 65%0 O 70
80%0 O 85%0 O 90%0 O 95%0 O 96%0 O 97%0 0O 98%0 0O 0O 0O 99%0 0O 0O O O O

U0o0bDD0DO0OO0AIATDOOOOD . 20000000000000000
ooobDDb0O:2000000000000000¢0 :200 60%0 0 65%0 0O 70
80%0 O 85%0 O 90%0 O 95%0

u
O
g
g

O 0Ooo0ooo

(23) JP 2017-503854 A 2017.2.2

iooooooooooboboooooooobobboooooooooboboooo
AIATDO D O O0OooOoOoOOoooboboooooboooobobbooobobobooooboboo
oobooO::30320000o0o0oobDbOO0D0AMATODODDODDODIDOOODDDODOOO
gooodoagao

gobobDAMATOODDDOOODODOOO0OOooODODOOoOOooDbDoDooooban

|
(|

OOAIATOOOODDODDODOOODODOOoOOoooboooboboogao
ooobobooooobbooooobooooobnb

|
]

ODOAIATDOOOOOOOAIATDOODOOOOOODODDOOOOO
AIATO O OO DO OOAIAT(hAIATH)O OO OoODOooooooood
OO0OO0O0AIAT(bAAATHO O OO ODODOOODOOooODOOooOOooDO
A1ATO O 60%0 O 65%0 O 70%0 O 75%0 O 80%0 0O 85%0 0O 90%0 O 9
98wl D OOoo/vwl 0o ooooobood

O OooQg
O
O

O
O

O

96%0 O 97%0 0O 98%0 O O O 99%0 O O O

O
O

ooo0obODDbOO0O0DO0O0o0oAATODODOOOOOOOOODODDODODODOOoOOO
100000000

0000000000000 000000000000000000
00000000D0000000000(HNCO)D OO OO0 (INCOTY)
0000000000000 000000000000000000
0000000000000 000000000000000000
0000000000000 000000000000000000
0000000000000 000000000000000000
00000000000 000000:

-000+L-0000=0000+L-0000000

000000000000 000O000O0O0000O00000000
-000000000000000000O00000000000O0
000000000000 0000000D0000O0000OO0O00ao
O (MPO)O O O O

goooooooboooboboo0oobobboooobDbO0OOgDAlAT
goboboooobobboooobboooobobbOO0og0AlIATOO 100
uggobobooogbobboouoboboMmATLDODOOUOODOOOODOO
ooocoobooboboooooooobObbooooooobobboooo
gooboboooiwmooobboooooboboooboboboooobDboo

10

20

30

40

50



Oooooogogoooaoo

(24) JP 2017-503854 A 2017.2.2

ooobODDbO0O0DO0O0O0O0Ob0OAIATDOOOO0OOOoOOoOOoOoODDODOOOoOooooooDbDaO
oooboooobbooobboooboboo0oobbbog0obAlATOODDO
ooboooobobooogoobooooobbooobbooobob0aogAIAT
uyugbobobooooobbooouoobboooobooobobboooobboooooan
ooao

ogd
gboboooobboooobbooooobooobobbAaATUODDOOOODGO
ooobDbOO0OO0DO0ooAMmATOCODODDODODODOOOOoOOoOOoOODDOODOoOOooOoooooDbDaO
oo0oo0DDbO0OO0DO0O0oO0oOoO@UuoOooOoooDbbO0oOoOoOo)OoOoOooooAlATOD O
ggobobooooboboooobbooooobooobobboob0AlATOOODGO
ooooOboOoOoDoooooobooboboboooooooobbooooooobooooboao
ooobObooooooobbbooooooao

oad

bbb AIATOOODDOOOOOOOO0oOoo0bOoooobooooonan
ocoooboboOoooooooobboboboooooooobbobooooooooobao
gogooobooooobbooobboooobooobobbooobobooooban
AMATODO D DODDODOO0OO0O0O0O0O0O0::8323000b01000o0boooboboOoOn
ocoooO0oooOOoooOobOO0oobD(@UuobooobooooD)YOOKECanOooooao



ooono

BCA % 5
MeA %S
LRSS,
RS
e llEiasy
IR sy
IR
HCS %
MCA %
[ 7lp: sy
MeA %
L lE: ey
e 7IRiasy
IRy
AeA %S
MCA %5
BeA %5
IR
IR
AR ESs)
HC B 5

:33:
:34:
:35:
:36:
:37:
:38:
:39:
:40:
41
42
:43:
44
:45:
:46:
47
:48:
:49:
:50:
Sl
:52:
:53:

(25) JP 2017-503854 A 2017.2.2

AEDPQGDAAQK(Car)TDTSHHDQDH
HHDQDHPTFNK(Car)ITPNLAEFAF
TAFAMLSLGTK(Car) ADTHDEILEG
GNGLFLSEGLK(Car)LVDKFLEDV
GNGLFLSEGLKLVDK (Car)FLEDV
GNGLFLSEGLK(Car)LVDK(Car)FLEDV
FLSEGLK(Car)LVDKFLEDVKKLYH
FLSEGLKLVDK(Car)FLEDVKKLYH
FLSEGLKLVDKFLEDVK(Car)KLYH
FLSEGLKLVDKFLEDVKK(Car)LYH
FLSEGLK(Car)LVDK(Car)FLEDVKKLYH
FLSEGLK(Car)LVDKFLEDVK(Car)KLYH
FLSEGLK(Car)LVDKFLEDVKK(Car)LYH
FLSEGLKLVDK(Car)FLEDVK(Car)KLYH
FLSEGLKLVDK(Car)FLEDVKK(Car)LYH
FLSEGLKLVDKFLEDVK(Car)K(Car)LYH
FLSEGLK(Car)LVDK(Car)FLEDVK(Car)KLYH
FLSEGLK(Car)LVDK(Car)FLEDVKK(Car)LYH
FLSEGLK(Car)LVDKFLEDVK(Car)K(Car) LYH
FLSEGLKLVDK(Car)FLEDVK(Car)K(Car)LYH
FLSEGLK(Car)LVDK(Car)FLEDVK(Car)K(Car)LYH

10

20

30



Bl s %=
Bi s %=
KA &=
KA &=
Bis %=
Bis %=
ks
Bl s %=
Bl s %=
BeF &=
Bi s %=
By &=
BiF %=
Bl %=
Bis %=
Bl 5 %5
BiF %=
ks
ks
Hic 51 %
Hic 5 %
BiF %=
HiF %=
HiF %=
Hic 5 %5
BH &
Bl %) & -
kS
ESSE
Bl A5
BLH 2% :

:54:
:55:
:56:
:57:
:58:
:59:
:60:
:61:
:62:
:63:
:64:
:65:
:66:
:67:
:68:
:69:
:70:
71
:72:
:73:
74
:75:
:76:
77
:78:
79:
80:
81:
82:
83:
84:

(26) JP 2017-503854 A 2017.2.2

K(Car)LVDKFLEDVKKLYHSEAFTV
KLVDK(Car)FLEDVKKLYHSEAFTV
KLVDKFLEDVK(Car)KLYHSEAFTV
KLVDKFLEDVKK(Car)LYHSEAFTV
K(Car)LVDK(Car)FLEDVKKLYHSEAFTV
K(Car)LVDKFLEDVK(Car)KLYHSEAFTV
K(Car)LVDKFLEDVKK(Car)LYHSEAFTV
KLVDK(Car)FLEDVK(Car)KLYHSEAFTV
KLVDK(Car)FLEDVKK(Car)LYHSEAFTV
KLVDKFLEDVK(Car)K(Car)LYHSEAFTV
K(Car)LVDK(Car)FLEDVK(Car)KLYHSEAFTV
K(Car)LVDK(Car)FLEDVKK(Car)LYHSEAFTV
K(Car)LVDKFLEDVK(Car)K(Car)LYHSEAFTV
KLVDK(Car)FLEDVK(Car)K(Car)LYHSEAFTV
K(Car)LVDK(Car)FLEDVK(Car)K(Car)LYHSEAFTV
TVNFGDTEEAK(Car)KQINDYVEKG
TVNFGDTEEAKK(Car)QINDY VEKG
TVNFGDTEEAKKQINDYVEK(Car)G
TVNFGDTEEAK(Car)K(Car)QINDYVEKG
TVNFGDTEEAK(Car)KQINDYVEK(Car)G
TVNFGDTEEAKK(Car)QINDY VEK(Car)G
TVNFGDTEEAK(Car)K(Car)QINDYVEK(Car)G
AK(Car)KQINDYVEKGTQGKIVDLV
AKK(Car)QINDYVEKGTQGKIVDLV
AKKQINDY VEK(Car)GTQGKIVDLV
AKKQINDYVEKGTQGK(Car)IVDLV
AK(Car)K(Car)QINDYVEKGTQGKIVDLV
AK(Car)KQINDYVEK(Car)GTQGKIVDLV
AK(Car)KQINDYVEKGTQGK(Car)IVDLV
AKK(Car)QINDYVEKGTQGKIVDLV
AKKQINDYVEK(Car)GTQGKIVDLV

10

20

30

40



BeA %
BeA %
[ glEass
Bl A%
gl
Bl A5
Bl A %5
BLA %
gl
BeA &
Bl A%
Bl A%
gl
g ks
glEasy
BLA %
gl
Bl A %5
Bl A%
Bl A%
BeH %5
BeA %
gk
eIk
[pglk:ass
Bl A%
B A%
g ks
Bl A%
Bl A%
RS %E5

:85:
:86:
:87:
:88
:89:
:90:
91:
:92:
:93:
:94:
:95:
:96:
:97:
:98:
:99:
:100:
:101:
:102:
:103:
:104:
:105:
:106:
:107:
:108:
:109:
:110:
A11:
112:
:113:
114:
115:

(27) JP 2017-503854 A 2017.2.2

AKK(Car)QINDYVEKGTQGK(Car)IVDLV
AKKQINDYVEK(Car)GTQGK(Car)IVDLV
AK(Car)K(Car)QINDYVEK(Car)GTQGKIVDLV
AK(Car)K(Car)QINDYVEKGTQGK(Car)IVDLV
AK(Car)KQINDYVEK(Car)GTQGK(Car)IVDLV
AKK(Car)QINDYVEK(Car)GTQGK(Car)IVDLV
AK(Car)K(Car)QINDYVEK(Car)GTQGK(Car)IVDLV
NDYVEK(Car)GTQGKIVDLVKELDR
NDYVEKGTQGK(Car)IVDLVKELDR
NDYVEKGTQGKIVDLVK(Car)ELDR
NDYVEK(Car)GTQGK(Car)[VDLVKELDR
NDYVEK(Car)GTQGKIVDLVK(Car)ELDR
NDYVEKGTQGK(Car)IVDLVK(Car)ELDR
NDYVEK(Car)GTQGK(Car)IVDLVK(Car)ELDR
GTQGK(Car)]VDLVKELDRDTVFAL
GTQGKIVDLVK(Car)ELDRDTVFAL
GTQGK(Car)IVDLVK(Car)ELDRDTVFAL
VFALVNYIFFK(Car) GKWERPFEVK
VFALVNYIFFKGK(Car)WERPFEVK
VFALVNYIFFKGKWERPFEVK(Car)
VFALVNYIFFK(Car)GK(Car)WERPFEVK
VFALVNYIFFK(Car) GKWERPFEVK(Car)
VFALVNYIFFKGK(Car)WERPFEVK(Car)
VFALVNYIFFK(Car)GK(Car)WERPFEVK(Car)
K(Car)GKWERPFEVKDTEEEDFHVD
KGK(Car)WERPFEVKDTEEEDFHVD
KGKWERPFEVK(Car)DTEEEDFHVD
K(Car)GK(Car)WERPFEVKDTEEEDFHVD
K(Car)GKWERPFEVK(Car)DTEEEDFHVD
K(Car)GK(Car)WERPFEVK(Car)DTEEEDFHVD
DFHVDQVTTVK(Car)VPMMKRLGMF

10

20

30

40



HEBIR S
B
BCA 5
RS 5

U lEiasy
Ik
Ik
e llEiasy
e llEiasy
ks
MeA %S
L lpiss
HeB %5
HeB % 5
LIk
R Es)
e lEiasy
Ik
ks
eS| %5
HC B 5
HeB % 5
IR
IR
MCA %5
IR
IR
e llEiasy
e llEias)
L 7lp: sy
LA 25 -

116:
117:
118:
119:
:120:
121:
:122:
:123:
:124:
:125:
:126:
:127:
:128:
:129:
:130:
131:
:132:
:133:
:134:
:135:
:136:
:137:
:138:
:139:
:140:
:141:
:142:
:143:
:144:
:145:
146:

(28) JP 2017-503854 A 2017.2.2

DFHVDQVTTVKVPMMK(Car)RLGMF
DFHVDQVTTVK(Car)VPMMK(Car)RLGMF
QVTTVK(Car)VPMMKRLGMFNIQHC
QVTTVKVPMMK(Car)RLGMFNIQHC
QVTTVK(Car)VPMMK(Car)RLGMFNIQHC
RLGMFNIQHCK(Car)KLSSWVLLMK
RLGMFNIQHCKK(Car)LSSWVLLMK
RLGMFNIQHCKKLSSWVLLMK(Car)
RLGMFNIQHCK(Car)K(Car)LSSWVLLMK
RLGMFNIQHCK(Car)KLSSWVLLMK(Car)
RLGMFNIQHCKK(Car)LSSWVLLMK(Car)
RLGMFNIQHCK(Car)K(Car)LSSWVLLMK(Car)
K(Car)KLSSWVLLMKYLGNATAIFF
KK(Car)LSSWVLLMKYLGNATAIFF
KKLSSWVLLMK(Car)YLGNATAIFF
K(Car)K(Car)LSSWVLLMKYLGNATAIFF
K(Car)KLSSWVLLMK(Car)YLGNATAIFF
KK(Car)LSSWVLLMK(Car)YLGNATAIFF
K(Car)K(Car)LSSWVLLMK(Car)YLGNATAIFF
TAIFFLPDEGK(Car)LQHLENELTH
ENELTHDIITK(Car)FLENEDRRSA
DRRSASLHLPK(Car)LSITGTYDLK
DRRSASLHLPKLSITGTYDLK(Car)
DRRSASLHLPK(Car)LSITGTYDLK(Car)
K(Car)LSITGTYDLKSVLGQLGITK
KLSITGTYDLK(Car)SVLGQLGITK
KLSITGTYDLKSVLGQLGITK(Car)
K(Car)LSITGTYDLK(Car)SVLGQLGITK
K(Car)LSITGTYDLKSVLGQLGITK(Car)
KLSITGTYDLK(Car)SVLGQLGITK(Car)
K(Car)LSITGTYDLK(Car)SVLGQLGITK(Car)

10

20

30

40



K 2
K% 2
B %
B % 2
%
K%
S % 2
K%
I
KHI % 2
KiHI % 2
5% 2
B
1%
KB % 2
BHI % 2
B
5% 2
K% 2
B %
B % 2
KHI % 2
K%
KHI % 2
KHI % 2
KA % 2
K% 2
1%
K% 2
I
KHI % 2

:147:
:148:
:149:
:150:
151
:152:
:153:
:154:
:155:
:156:
:157:
:158:
:159:
:160:
161:
:162:
:163:
:164:
:165:
:166:
:167:
:168:
:169:
:170:
171
:172:
:173:
:174:
:175:
:176:
177:

(29) JP 2017-503854 A 2017.2.2

K(Car)SVLGQLGITKVFSNGADLSG
KSVLGQLGITK(Car)VFSNGADLSG
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APLKLSKAVHKAVLTIDEK(Car)GT
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VHK(Car)AVLTIDEKGTEAAGAMFL
VHKAVLTIDEK(Car)GTEAAGAMFL
VHK(Car)AVLTIDEK(Car)GTEAAGAMFL
AIPMSIPPEVK(Car)FNKPFVFLMI
AIPMSIPPEVKFNK(Car)PFVFLMI
AIPMSIPPEVK(Car)FNK(Car)PFVFLMI
MSIPPEVK(Car)FNKPFVFLMIEQN
MSIPPEVKFNK(Car)PFVFLMIEQN
MSIPPEVK(Car)FNK(Car)PFVFLMIEQN
FVFLMIEQNTK(Car)SPLFMGKVVN
FVFLMIEQNTKSPLFMGK(Car)VVN
FVFLMIEQNTK (Car)SPLFMGK(Car)VVN
EQNTK(Car)SPLFMGKVVNPTQKAA
EQNTKSPLFMGK(Car)VVNPTQKAA
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ALVNYIFFK(Car)GKWERPFEVK(Car)DT
ALVNYIFFKGK(Car)WERPFEVK(Car)DT
ALVNYIFFK(Car)GK(Car)WERPFEVK(Car)DT
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IPC{8) - GD1N 33/563, 33/564, 33/568 (2015.01)

CPC - GO1N 33/53, 33/563, 33/564, 33/566

According to International Patent Classification (IPC) or to both national classification and [PC
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- Iscelectric Focusing Using A Flucrescance-Labefed Recombinant Antibody Fragment. March -—
A 2012, Vol. 2002, Na. 23; pages 909-917; page 910, paragraphs 3-4; page 911, paragraph 3; 4-7, 10, 12-14, 18, 18-20
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figure 4.
US 2013/0011398 At (ECKELMAN, B et al.} January 10, 2013;-paga 82; SEQ ID NC: 30 47
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I:] Further documents are Jisted in the continuation of Box C, D See patent family annex.

* Special categories of cited documents: “T" later document published after the intemnational filing date or priority

“A™  docwment defining the peneral state of the art which is not considered date and not in conflict with the application but cited 1o understand
10 be of particular relevance the principle or 1heory undetlying the invention

“E™ carlier application or patent byt published o or after the international «x~ & of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered 10 involve an inventive

“L*  document which may throw doubls on priarity claim(s) or which is step when the document is taken alone

cited 1o establish the publication date of another citalion or other . : : :
: g ¥ document of particutar relevance; the claimed inveniion cannot be
. special reason (ﬂ[s specificd) i - considered 10 involve an inventive step when the document is
“0™ document referring to an oral disclosure, use, axhibition or gther combined with one or more other such documeats, such combination
means being obvious to a person skilled in the art
“P* documeat published prior to the international filing date but izier than  wg~

the priority date claimed dorument member of the same paent family

Date of the actual completion of the international search Date of mailing of the international search report
14 Dagember 2015 {14,12,2015) 08 JA N 2016

Name and mailing address of the 1SAS Authorized officer

Mall Stap PCT, Attn; ISN_'US. _Cqmmlssioner for Patents Shane Thamas

P.O, Bux 1450, Alexandria, Virginia 22313-1450 PCT Holpdesk: 571.272-4300

Facsimile No. 571-273-8300 PCT O5P; §71-272-T174

Form PCT/SAS21) {second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/JS15/41448
Box No. 1 Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

L. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing;

a. I:l forming part of the international application as filed:
[] inthe form of an Annex C/ST.25 text flle.
|:| on paper or in the form of an image file.

b. I:l furnished together with the international application wnder PCT Rule 13/ex. 1{a) for the purposes of international search
only in the. form of an Annex C/ST.25 text file. : :

c D furnished subsequent to the international filing dale for the purposes of intemational search only:
D in the form of an Annex C/ST.25 text fite (Rule 13rer. 1{a)}.
D on paper or in the form of en imape file (Rule 13ser. 1{b) and Administrative Insicuctions, Section 713).

2. In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
stalements that the information in the subsequent or addilional copies is identical 1o that formieg part of the application as
filed or does not go beyond the application as filed, as appropriale, were furnished.

3. Additional comments:

An Invitatlon te Fumish Nucleotide and/or Amino Acld Saquance Listing and to Pay, Where Applicable, Late Fumishing Fea (*|SA/225")
was mailad on 28 July 2015 {28.07.2015). The alactronic sequenca listing submitted on 28 August 2015 (28.08.2015} in responsae to the
1SAS225 is acknowledged, however it comtains arrors and does not comply with the standard providad for in Annex C of tha Administrative
Instructions, Therefors, the international search has been carried out anly io the extent possible.

Form PCT/1SA/2 10 (continuation of fivst sheei (1)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US15/41448

Box No, 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter noi required to be searched by this Authority, namely:

2 D Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements o such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box No. 1[I Observalions where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intemational Searching Autherity found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims,

2 I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, E No required additional search fees were timely paid by the applicant. Consequently, this international search report is
resiricted to the invention first mentioned in the claims; it is covered by ¢laims Nos.:

Soe Supplemental Pages

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:] The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,

D Mo protest accompanied the payment of additional search fees,

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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A ) Intemational application Ne.
Information on pateni famity members miemational application To
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-***-Continued from Box No. lil: Observations Where Unity of Invention Is Lacking:

Thi application contains the following inventions or groups of inventions which are not so linked as to farm a single general inventive
concapt under FCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination feas must ba paid.

Groups |+: Claims 1-24 are directed toward a pusified polypeptide comprising an in vitro carbamylated human alpha 1 antitrypsin
{hA1AT), or a fragment thereof; a complex cormprising the polypeptide and one or more anti-CarP antibodies; and a method of preparing
said purifiad polypeptide.

The purified polypeptida will be searched to the extent that it encompasses SEQ ID NQ: 1 (carbamylated human alpha 1 antitrypsin
{hA1AT) Homo saplans amino acid seuqence). It is belisved that Claims 1-7 and 10-24 ancompass this first named invention and thus
these claims wiill ba searched without fee to the extent that they ancompass SEQ ID NO: 1 (carbamylated human alpha 1 antitrypsin
{hA1AT) Homo sapiens amino acid sequence). Applicants must specify the claims that encompass any additionally elected polypeptide
saguenca(s). Applicants must further indicats, if applicabla, the claims which ancompass the first named invention, if different than what
was Indicated above far this group, Failure to clearly identify how any paid additional invention fees are to be applied to the ™+" group(s)
will result in only the first dlaimed invention to be searched/axamined. An Exemplary Election would be: SEQ ID NO: 3 {carbamylated
human alpha 1 antitrypsin (hH1AT) Homo sapiens amino acid sequence).

Groups [1+: Claims 25-84 are directed toward mathods and a kit for detecting an anti-CarP antibody for diagnosing, monitoring or
prognosticating RA, or for determining the efficacy of an RA treatmant in a subjact.

The inventions tisted as Groups |+ and |+ do not relate to a single gensral inventive concept under PCT Rule 13.1 because, undar PCT
Rule 13.2, they lack the same or cormesponding special technical features for the following reasons: the special technicaf features of
Groups |+ include a methad for preparing a purified polypeptide, which is ncl present in Groups 11+, the spacial technical features of
Groups |1+ includa rheumnatoid arthritis, which Is not present in Groups .

Groups |+ and 11+ share the technical faatures including: a purified polypeptide comprising an in vitro carbamylated human alpha 1
antitrypsin (hA1AT); and a complex comprising tha purified polypeptide an one or more antl-CarP antibedles; and SEQ ID NO: 1.
Groups |+ share the technical features including: & purified polypeptide comprising an in vitre carbamylated human alpha 1 antitrypsin
{hA1AT), or a fragyment thereaf; a complex comprising the purified polypeptide and one or mare anti-CarP® antibodies; and a method for
preparing a punfied polypeptide comprising an in vitro carbamylated hA1AT, or fragment thereof, the method comprising: {a) purlfying a
polypaptide comprising the hA1AT, or fragment thereof, and (b in vitra carbamylating the RA1AT, or fragment thereof. Groups I+ share
the technical features including: a method for detecting an anti-CarP antibody in a subfact comprising: a) contacting a sample from the
subject with a purified polypeptide comprising an in vitrg carbamylated hA1AT, or fragment thereof, to form a complex batween an
ant-CarP antlbody of the sample and the purified polypeptide; and b) detecting the presence or absence of the anti-CarP
antibody-purified polypeptide complex; a kit for detecting an anti-CarP antibody, for diagnosing, monitoring or prognosticating RA, or for
determining the efficacy of an RA treatment in a subject, comprising a purified polypeptide comprising an in vitro carbamylatad hA1AT,
or fragment theraof, and an ancillary reagent; a method of diagnosing RA in a subject suspacted of having RA, comprising: a) contacting
a sample from the subject with a purifiad polypeptide comprising an in vitro carbamylated hA1AT, or fragment thereof, to form a complex
between an anti-CarP antibody of the sample and the purified polypeptide, and b) detecting the prasence or absence of the anti-CarP
antibody-purified polypeplide complex, wherein the prasence of the anti-CarP antibody-purified polypeptide complax indicatas that the
sublect has RA; a methed of determining the prognosis of rheumatoid arthriis (RA) in a human subject, compriging: a} contacting a
sampla from the subject with a purifiad polypeptide comprising an in vitro carbamylated hA1AT, or fragment thereol, to form a complex
between an anti-CarP antibody from the sample and the purified polypeptice, and b) detecting the presence or absance of the antl-CarP
antibody-purified polypaptide complex, wherein the presence or absence of the anti-CarP antibedy-purified polypeptide complex pradicts
the course of RA prograssion in the human sublect; and a methed of monitering the efficacy of an RA treatment in a RA patient,
comprising: a) contacting two of more samples obtalned from the patient at a first and a subsequent time point throughout the course of
the RA treatrment with a purified polypeptide comprising an In vitro carbamylatad hA1AT, or fragmant thereof, to form a complex between
an anti-CarP antibody of the two or more samples and the purified palypeplide; b) determining a level of the anti -CarP antibedy for each
of tha two or mora samples, and ¢) comparing the level of the anti-CarP antibody batween the two or more samples, wherein a
decreased lovel of the antl-CarP antibedy in one er mere samples obtainad at the subsaquent tima point relative to the lavel of the
antl-CarP antlbody obtalned at the first time point indicates that the RA treatment is efficacious and a stabie or increased lavel of the
anti-CarP antibedy indicates that the RA treatment is not efficacious.

-**-Continued on Next Supplamental Page-***-

Form PCTASA/210 (patent family annex) (January 2015)
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-*=Continued lrom Pravious Supplsmenial Pags:

Howaver, thase shared tachnical features are previously disclosed by US 2014/0162297 A1 to Trouw, et al. [herainatter "Trouw') and
further In view of the publication entitied ‘Immunoassay OF Serum alpha(1}-antitrypsin By Affinity-Probe Capillary Iscelectric Focusing
Using A Fluorescenca-Labeled Recombinant Antibody Fragment' by Shimura, at al. (herelinafter 'Shimura') and the publication entitied
'Expression And Purification Of Recombinant Human alphal-Proteinase Inhibitor And tts Single Amino Acid Substituted Variants In
Escherichia coli For Enhanced Stability And Biological Activity: Human alpha-1-antitrypsin, partil [synthetic construct): GenBank:
ABY21360.1' by Agarwal, et al. (hersinafier ‘Agarwal').

Trouw discloses a complax comprising one or mare in vitne carbamylated polypeptides (an ELISA using in vitro-generated carbamylated
fetal calf serum; paragraph [0080]) and one or more anti-CarP antibodies {paragraph [0030]); a method for dstacting an anti-CarP
antibody in a subject (paragraphs [0003], [0090]) comprising: a) contacting a sample from the subject with one or more golypaptides
comprising an in vitro carbamylated polypeptide (contacting a sample from the subject with in vitro carbamylated FCS; paragraph
[0080]), t» form a complex betwean an anti-CarP antibody of the sample and the cerbamylated polypeptide; paragraph [0080]); and b)
datecting the presence or absenca of the anti-CarP antibody-polypaptide complex (paragraphs [0080), [0091]); a kit for détecting an
anti-CarP antibody (paragraph [0042]), for diagnosing {paragraph [0010]}, monitoring {managing treatment (monitoring); paragraph
[0010]) or prognosticating RA {paragraph [0010)}, comprising a polypeplide comprising in vitro carbamylated protein (paragraph [0042]),
and an ancillary reagent {(and a sacondary antibedy {and an ancillary reagsnt); paragraph [06343]); a method of diagnosing RAin a
subject suspected of having RA (paragraph [0020]), comprising: a) contacting a sample from the subject with a polypeptide comprising
an in vitro carbamylated pelypeptide (paragraph [0090]), to form a complax betwasn an antl-CarP antibody of the sample and the
polypeptide (paragraph [0080]), and b) detecting the presence or absence of the ant-CarP antibady-polypeptide complex ({b} detecting
the presence or absence of the antl-CarP antibody-polypeptide complex; paragraphs [0080], [0091])), wherein the presence of the
anti-CarP antibody-polypeptide comptex indicates that the subject has RA {paragraph [0100]): a methed of determining the pregnosls of
rheumatoid arthritis (RA) in a human subject (paragraph [0019]), comprising: a} contacting a sample from the subjact with a polypeptide
comprising an in vitro carbamylated polypeptide (paragraph [0090]), 1o form a complax batwesn an anti-CarP antibody of the sample and
the polypeptide {paragraph [0090}}, and b) detecting the presence or absence of the anti-CarP antibody-polypeptide complex (b)
datacting the presenca or absenca of the anti-CarP antibody-polypeptide complex; paragraphs {0090}, [0091)), wherein the presence or
absence of the anli-CarP anlibody-purified polypeptide complex predicts the course of RA progresslon In the human subject {paragraph
[0019]); and wherein the disease may progress faster or slower over a period of time (paragraph [0018]); delermining prognosis over a
time interval (paragraph [0019]}; and determining joint destruction over time in association with anti-CarP antibodies {paragraph {008%]);
ag wall as using the detaction of anti-CarP antibodies to guide treatment decisions (paragraph [0113]).

Trouw does not disclose a purifled polypepilde comprising &n in vitra carbamylated human alpha 1 antitrypsin (hATAT); and a comptex
comprising the purified polypeptide an one or more anti-CarP antibodies; SEQ ID NO:1; a purified polypeptide comprising an in vitro
carbamytated human alpha t antltrypsin {hA1AT), or a fragment thareof; a camplex comprising the purified polypseptide and one or mere
anti-CarP antibodies; and a method for preparing a puified polypeptide comprising an in vitro carbamylated hA1AT, or fragment thereof,
the methed comprising: (a) purifying a polypeptide comprising the hA1AT, or fragment theracf, and (b} in vitro carbamylating the hA1AT,
or Iragmant thereof, coniacling a sample from the subject with a purified polypaptide comprising an In vitro carbamylated hA1AT;
determining the efficacy of an RA treatment in a subject; a kit comprising a purified polypeptida compriging an in vitro carbamylated
RA1AT, contacting a sample from the subject with a purified polypeptide comprising an in vitro carbamylated hA1AT: and a method of
menitoring the efficacy of an RA treatrment in a RA patiant, compriging: a) contacting two or more samples obtained from the patient at a
first and a subsequent time point throughout the course of tha RA traatment with a purified polypeplide comprising an in vitro
carbamylated hA1AT, or fragmant tharecf, to form a complex between an anti-CarP antibody of tha two or mora samples and the purified
polypeplide; b) determining a level of the antl -CarP antibady for each of the twa or more samples, and ¢} comparing the level of the
anli-CarP antibody batween the bwa or more samples, wherein a decreased level of the anti-CarP antibody I one ar more samples
obtalned at the subsequent time point ralative to the lavel of the anti-CarP anfihody obtained at the first time point indicates that the RA
treatment is efficacious and a stable or Increased level of the anti-CarP antibody indicates that the RA trealment is not efficacious,

Shimura discloses carbamylation of alpha 1-antitrypsin in vitro by heat treatmant with urea (carbamylation of alpha 1-antitrypsin in vilre
by heet treaiment with urea; abstract); as well as & complex of the carbamylated polypeptide and an antibody (as well as a complex of
the carbamylated polypeptide and an antibody; abstract).

Agarwal discloses a human alpha-1 antitrypsin (a human alpha-1 antitrypsin; page 1) amino acid sequence identical to SEQ ID NO: 1
(amino acid sequence {amino acid sequenca identical to SEQ 1D NO: 1), pages 1-2; whereln the amino acid sequance disclosed by
Agarwal is 100% identical to SEQ |D NO: 1 of the instant PCT application}; as well as axprassion and purification of racombinant human
alpha-1-antitrypsin in E. coli (as well as expression and purification of recombinant human alpha-1-antitrypsin in E. coli; page 1),

It would have been cbvious to a parson of ordinary skill in the art, at the time of the invention, to have modifiad the pravious disclosure of
Trouw, for including a method of monitoring the efficacy of an RA treatmant, providad the pravious disclosura of Trouw, ulllizing the
measurement of the presence of anti-CarP antibodies to manags therapy and guide treatment decislons, as well as the determination of
joint destruction over time in assotiation with anti-CarP antibody determinations, whereln monitaring both joint status and anti-CarP
antibedy levels during treatment at different time points would have been an effective method of determining whether the treatment is
effective and, thus, property managed. Furthermare, it would have been obvious to a person of ordinary skill in the art, at tha time of the
Invantion, to have modified the previcus disclosure of Trouw, for utilizing an alternative in-vitro carbamylated specles, such as alpha 1
antitrypsin, as previously disclosed by Shimura, for providing an effective target for the detarmination of the lavels of an anti-CarP
antibody by forming a complex between the two, as previously disclosed by Trouw, wherein the alpha 1 antitrypsin would hava provided
a prafarabls slngls protein spacies which would have been consistently detectabla, for calibration of the anti-CarP antibody
measuwements than fetal call serum. Additionally, It would have been cbvious to a person of ordinary skill in the art, at the time of the
Invantion, to have modified the provious disclosure of Trouw, for providing a purifisd targst for carbamylation, such as puried human
alpha-1 antitrypsin having SEQ ID NO: 1, as previously disclosed by Agarwal, for enabling the praduction of a standard carbamylated
protein for the detection of ant-CarP antlbodias in samples from subjects,

Since none of the special technical features of the Groups |+ and |1+ inventions is found in more than ona of the inventions, and since alt
of the shared technical features are previously disclosed by a combination of the Trouw, Shimura and ABY21380 referances, unity of
invantion is lacking.

Form PCTASA/210 (extra sheet) {January 2015}
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