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watsnm s E

BESUORFRECS T IEHRIRL S U REREETORKEFORZEICET SR

WHoEo R e # FEREFERREMNBRBRRY~FREt 77— Hi%
WHIEt 1% 5y Al WREZTEMRRENBRBERIY~FREt 22— R
HH OEZ FREFERREMBRBEBIY~FRELZ— B#
MEEE

MY < F I BT DRI REL CH SRR E AL 0L, AR AEBELREETIILTEBOERK
TEED, BEKREL S AR EETICRE I SaRE T O RER. By ~FIRRICRIT 2EEmMEYax B
&R T ORESIC B W CTEERE H 4 0, IORRA aR—MIiX 5000 £ BOBEYY ~F BENBESNLTEY,
DNA ISR LAS7249 2000 4 DV, FHIE 5 FHFDO M FIEME X # 5 H% Sharp/van der Heijde 217 (SHS) IZLY A= 7Y
I UT 865 DY Tak—tbEHTH, INHLDT —FE AV TEERMO T %A RIK OB O 5 B s 7 LB
iR MR AR T L OBE AR LT L2 A BHEFIE - 2otk - 51 CCP HUfR - HLA-DRB1-PADI4 H&4=7- 5 BAEAH

BETOEREFTHY, Sk ik RO S 5 R EEITOEREF ThDT LML o T,

AFFFBEH

BIENY U~ T ORI B I OVERERIE O L O ESRIC
F0., SEATHEO BB EE DR IEA AT REL 22 - CIEE TV A
P, BURCIIB R ATIC BB A EE DA T L | R AT 06y
BRERCLDE El e H R EL 2T 0BELHEET
%o AL B AL BAEALEE & & (R AR IR E O BEE 55
fEREFEZRETHILETHD,

B.AF S5

A FUNIH T L F ER R TEME O IORRA =178 —
MffgED—BEL TERMLZ,
O PAFREEE

B £ Al 88 0 FF i (21X SHS (Sharp/van der Heijde
score) & V>, FEIE 5 FE H O FIEH X MEENELIL
7z 865 A MBI ~F BEERGELE LT, FRABRZ MR
f=+ 13 #E3H (HLA-DRBI1, PADI4, TNFAIP3, CCR6.
B3GNT2, ANXA3, CSF2, CD83, NFKBIE, ARID5B ,

PDE2A-ARAP1, PLD4, PTPN2) &K CRIE A 2 o> B
A SN 6 T OEAS T (IL-15, GZMB, IL2RA,
Dkk-1, Sost, MMP-9) &V 11 fED—tEE LM (SNP) %32
WU, 7B T EREITUR, Fat 2RO CIIRIE 5
FHOWF SHS 2B EL L LIz, $TIEEIRETFLLT
BEA O FHARR T2 A5 E L BRSO T 21T-
T2o RIZH SNP (ZBIFBY R T UL OEEE ST
L. BEEO T HARREFON, BESBDLNIHDEFR
HRF LU TR CERYGR O 21T 272,

© HiktgREmEE

B (A RE R E AT 121X J-HAQ (Japanese version of
Health Assessment Questionnaire) & V>, 2000 FE2 5
2004 £21Z IORRA IZEERSIL, N—RT A LB Gk 5 F1%
D J-HAQ 2350417z 4408 £ DBIFF U~ F B L5 L
L7z, IORRA 7 —F =IOV T OF —#% AFL, M
SEEBEUTER LU BT = — X MR, A, R



fE. BML, U <A REF (E) . DAS28 (Disease Activity
Score with 28—joint counts), {EBEEEL TR 5 1% H
BEFEED J-HAQ B\ 2 A JFHAQ ZfE AL, FHE N+
ELTRERFD J-HAQ ZINX TEREYRSITEIToT0, &5
AR NTZY A EF12 5 4 D3 DAS28 &N A 7= it
HY T REATEL T T o7,

(B ~ DB )

KRS TRES L TV AHFERAICELTIE, Tehy
DTG FRENTII A B B BRERST ) . [T 5e 12 B
+HMEREEH) | TEERFZRIC BT B hEise 2 U B
T BRI SV TR SR T 5, E
T B FER RSB E T T B 5 B
EEZBSIIBWRAREELZ LT AV T7r—AFar®&
YIOLEIZERICEARBESE TERL TS,

C.HFFufE R
© BIfRkE

JEBCEREL CHER CGEEIRIE) R (%) | 51
CCP FLAGEN A BICEEL T/, BEER TIIESR
RZAEEEFOW, HLA-DRB1 & PADI4 &=+ 2MEkk A
FTHOIZERHON /o T, BRK CRIFIIEEE L D
PDESNEBETFETIENOTIO SNP ICBWTHA R
7RBEE AR IR T (R 1, 2),
(£ 1) BIEREEEST L BEST AR T

GZMB rs8192916  0.45(0.36)  —0.01 0.79
IL2RA  r1s2104286  0.10(0.25)  0.03  0.35
Dkk-1  rs1896368  0.42(0.51) 0.04 0.26
rs1896367  0.30 (0.37)  -0.06 0.07
rs1528873  0.22(0.42)  -0.04 0.22
Dkk-1  rs1528873  0.22(0.42) -0.01 0.85
& Sost rs6503475 0.45 (0.43)
rs10762715  0.22 (0.37)  -0.02 0.55
rs4792909  0.40 (0.39)
rs10762715  0.22(0.37)  0.02  0.48
rs6503475  0.45 (0.43)
MMP-9  rs11908352  0.18 (0.26)  -0.00 0.91

@ HikiremEE

EHEEEL QOO EWBFEHETHY, RN T
Bk — MR, ok, Bl ERE T ThHL
BEAGMETR T, (TR 3), VT REATOR R, 5 FM DY
DAS28 {Z b i\ BEA RS- (P <2 X 1079),

(%3) 5EMO JFHAQ HBATLEE AR+

B 95WEHXME P

L CCP Ui (B54%)  0.12 0.05-0.17 0.00056
PRI () 0.09  0.03-0.16 0.0059
TS -0.07 -0.14--0.01  0.024
HLA-DRB1 SE 0.11  0.04-0.17 0.0021
PADI4 rs2240340 0.07  0.004-0.14 0.037

(% 2) % SNP OEEIFHHTICIDARTHE R

Gene SNP MAF (CEU) B P
IL-15 rs6821171 0.30 (0.21) -0.02 0.49
rs1521761 0.15 (0.33) -0.04 0.24

B P
IORRA B 7 =—X -0.150 <2X107
PRI () 0.091 1.3X 107
i 0.082 5.8 X 107
RIS H1 0.176 <2X 107
BMI 0.005 0.74
V< R F (BGHE) 0.026 0.11
BEREE DAS28 -0.019 0.30
D.ZE&

AHFSE CRAEIMIE O BRE T & U CEEIRIE., M,
P CCP #i{A ., HLA-DRB1, PADI4 Bz FBNFESH
Tz ZNDERE LA LIZBEHIY~F BEICHL TR
LA IBIRT5 L CRRBYRIGEREOBIRREITBNT
FEHNCH WA R OB DAREM D HD, LI LR D
HATHEINZEERGEFICBOTINT B EER




BEE RO R 0T, B FICEo TUIMEA A AL ERD,
HAEBARANEDBIC BT 2B REMEDFENS R
STz,

B EHERERE E IZ DWW T RiA AR — NI B & LT B3
T, BRI HAEVWEES AR ITEENEITLID
ZEBHLMNERY | FEEDIREIERL LUTRREIROEL
WIS BRI EEI TIN5 L TV D R REME DS R
Ehiz, FRBEEBHELERIADZETHHIR2 5
BEEINHI N FIREL R DZENRENT,

E.#5#%

EEFEIE - 2 - BT CCP HUA 51 - HLA-DRB1 - PAD14
BT BESREETOBREA T CTHY., miln- ik &
W AR S B (R R BT O fERIR T Th D,

F.REARIER
B0,

G.HBFgEsE
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BAEF BRI R E (T LR —RBE T IR EE )

MEHFER G &

BT F D PADIA ZENET HAREDHER

MRS HEE HERRKRERFEREZRFER T VA -I~TFFE B UK —Z

W AE Em 23 F B
W R KFERAE
BEE =& E FEAD
ok HER  BEYLEAIERT S AEREMR R X —

B OaERENILT—Lb LERIFEE
HHREE
BEHIYV < F (Rheumatoid arthritis:RANIZZ R FEETHY, DK BRSZ M # s 7L L T Peptidylarginine deiminase 4

(PADIOBFEEENTOEH, BE AR EBICBITAERITHAL) Lo TRV, 4[] PADI4 OREEiAKRE - BAEICR
JAEIEZRALHET B0, PADI4 knockout (KO)w U RAEAERL LTz, 27—/ L FF BB K (CIA)E T LT, B
ROZBRZZER, Jro7—7 U HUEMOE T , MBEREEY A DAL DIKF 258872, Glucose-6-phosphate isomerase
(GPDSE I L A RIEI AT T /L ClE, PADI4 KO =T RIZB W TRBIFI R O EIEE DK T SHb Tz, FIC, TRERCR A,
HERRHIAOBED | HT GPI HFUEMO T Th17 MRROBAERD -, PADI4 IFBIF R DR REBICE &2 LMRES

NIz, EDIE AR LU Qs BRI s L T AR

B
2E

EAHLTOAZENHBAL, L EomESLD PADI4 11,

HARSE - JBSRERITEE L E A RA DIRRBICEERREIC RIS ZEDRHALINLIR-To, BT eI L7205

EEZLNT,

AFFFRBER

&Y 7 ~F RANEI 2 H O BEENC RN RIEE &7
TIRABTHY, FEOFFICLV B IE, WREEEICED
ZEDFBNTND, RA IZHRFEBLLTHLN TS
23, HAE, RA OFEEICEL T, RO I RHS B SN
TND, $7aboh | B PIZIZED, e R ERIZT b
NUAGE ARSI, 2K T 20BN E BB E
N5, £LT, ZOXHRENABIEHI R B RN EZD,
MEINOEBAN I IALENDZE T, BEIGEDIE
FIDBBENICET BN, LV0IHDTHD, T, ZOTE
LUALENT- B EEBICH T2 E OhiRiE, BEZO
B EOERICLEET D, —F. R ITEADV MY
Yo {VE%3E Peptidylarginine deiminase 4 (PADI4)% RA @

FREBEZHEEGTELTHEEL, REREZET LTI
mRNA SRR T2 825D PADI4 DI IFHTTHED
BEDZENG D> TND, AFFRHTOFERTIE, TUOT A
72T TRBREATHEENEOONAT LN BRI,
RIEZ 2 - 5B AR EOBESE RSN TG, —
J5°C. PADI4 DA B FHIHERERF 8 Tk PADI4 IZEAR D
IVIAGZRE BRI LT ER B IC LY MR A FIC B 5
LTWAEDRELHD, PADI (3558 RICB W CEgH
B, HERO~w /Ty —VIHB T HIEN MBI TN,
L2, PADI4 OFE RIZBITHHERIZ OV TIERMD
B 3%<, PADI4 ZIERIE LT RA TRERIEBRIF O &2
PADI4 D#HJERIZKITOMEBEMIT L E THD, £ T,
ORI BV TEE & E % R72 9 PADIA DR Kk



FBEZREEL  RARIGRIEZ AR T2 L HADEL T
W HEE LT,

B.WFE T4
(1)PADI4 KO =7 A{ERK
PADI4 /o7 7 U<t A(PADI4 gene exon 1 O/RIBIZL
%)% C5TBL/6 R THERKR LT, B 2R rIRee N2
JTURIET DIz, DBA/1] J~DAy 7Rk SEHRS
iz,
Q)27 —7 IR

DBA/1], C57BL/6 % 6-8 AR X |Z, 1l BlaZ
— kB L, 27— R B4 (collagen—induced
arthritis (CIA)DFEAE SR - BAE L2 MR LTZ, IEFFRIICER
M U7zfiEzE AW TSR ~v AMEROH 1 BaF—
FogiiElgM, 1gG), FLBRIR T MY AL~ TF R (cyclic
citrullinated peptide: CCP)#iff% ELISA {RIZ TRIE L 72,
FREREMEBRICRIT 2V M ALE AR BRESR
P fa ik T~ T, —EBD U AIIMIEIRZE® 7 HET
VoS8 BRI 31T DI AE M~ =T HER(THh)
Germinal center (GC) B #ifa D43t a FACS THRFTL 7z,
E7- [ CD4 BBt T #MiAE MACS (CCHBEL , I Bl=7F
— 7RI 69 D YEFE S A *H-thymidine FRVIAZIE
WCEVRIEL,
()OVAFIE R

B6 PADI4 KO =7 A% NP-OVA+alam TH& L, MiEH
NP HilE2IE T 5LLb12, FACS T T a4y E, B #ilg
Sy SRIT LT,
(4) Glucose—6-phosphate isomerase (GPDFEFEBIEI 4
GPl % CFA L5835 CHRIEMHBAE KA FHEL . BHE
RAQT  JREADT ERREECHIE LTz, 5T, day7,
dayl4 (2128 BE. IRIE, BEEGIC R0 D5 RilRan
¥ FHALE FACS Vantage & VW CTHEENT U7z, —E8OHE
JEFX cell sorting IZXVEXL ., RNeasy Micro kit(Qiagen)
BT mRNA 248 RL72) 2 T, ¥z 5 E 5 (super
script 1II (Invitrogen)){iZdi¥ cDNA & & 1TV, SYBR
Green(Qiagen)x AWV CEERY PCR ZATo7c, HEKRR

RFAIZEIR L7215 % FAV CL ELISA HRIZ X0 BT GPI LA
fili, IL-6 JREZRIEL-, $7=, Flik CD4 Bt T fiaz
MACS {ZXD BB 7252 T, GPI THf%L., Thl, Thl7
AR ~D4y 1% FACS THRIELTZ,
(5) in vitro Th17 43{b 38
GIERIO<T ALY CD4 BtE T MaE3EEL . H1
CD3 Hifk. it CD28 Hufk, £FEH A A 128LD Thi,
Th17 condition TH;#EEFT\ >, Thl, Th17 fE~D431L,
% FACS THIFELT=,
(6B BELF T ERAEFER

~ 7 AEBEHIIE LY Percoll & VN C BB 72 47 h ER %,
TNF-a, LPS, GM-CSF, G-CSF ZZ 2 AL Th &
L. 24 B OMMAESE(Annexin V+P)% FACS THEHTL
7o
(DY AN A FEARIE
a7 y— BRRHIIAD LPS (23T 3 K inaiEt 15
72, B#EH ¥ ~ra7 7 — 3 (bone marrow—derived
BMM) . ‘B &8 i Sk B R M K (bone
marrow—derived dendritic cell: BMDC)Z{ERLL . RERE
NG LPS(100ng/mL)C 24 REEHIIME# DB T RIEE
&/ PCR THRIELT,
() fmERATELSE

YURAEREITOICE T, BB DA RE T8
W EBRETEEICE EREMICHT D MR ELE A
KIBIZATo 7292 T, EBRE AT,

macrophage:

C.HFFuRE R

FIZHTD PADI4 KO =DV ATIIRMIZIITS CD4 Btk
T #fa, CD8 Btk T #Mifa, B MAa, BhHHE, ~/a7 7
— U FREROB SRR FAB LG ERETI RO 5
7o

PADI4 KO {2&Y C57BL/6, DBA/1] F#&bIT CIA DF
i - IR A7 3 E BICHflshiz, &51Z, PADI4 KO
FUATHL, [WEFE 1 B a5 —7 iR, [gG, 1gM &
HIZKO vV ABETHRER 2 HRENS WT BEELHERL T
BB BIRLNT, —J7, ACPA I[ZOWTIE#HL CCP #T



&, JLINIACT 4TV )= RTFREELEBIZ KO
BECTIETLTOER, Ul Tnwignwo 7))
— R TFRICHTOES AR EICEEL o T 7
W, ZOERIITHATH T, EREA27 TIXEF D
BREEOIME A HLN, BERBETTIE WT 128\ T
B, MBI IIACT ATV ) — 5 DFEED I
BT, KO v UATIXFEEIZIERL T\, FIEHE
#% 7 B B OBFITIL, FACS fi##7Tid PADI4 KO =D X
JEfigk - I FTY o B B\ T, CD4+CXCR5+PD-1+I i
P T MBEORA  B220+GL-7+CD95+GC B HiR DB
NHHITZ, PADI4 KO <7 AH KD CD4 B #i i
D 1 B2 =5 Ak T DI IR T A AL
77

NP-OVA+alum #E#% ® PADI4 KO <=7 A TiLHi
NP-IgG, IgM FLEMOIE T 23 A bz, —7 T, NP(®),
NP@OIZHT 35 IgGl HLiffliidE 5% PADI4 KO TlEid
LTEY, FiED affinity maturation &OEEITHNEE
Mol mE®R 7T B HOMBEICE W T,
CD4+CXCR5+PD-1+ J& M2 M T #E M © B 2 |
B220+GL-7+CD95+GC B Hifid, CD138 BatERE MikaD
B BHLI,

PADI4 KO =7 A28\ T GPl B&i&ITA B ICEES
NI-CEH 27 10 vs 4: p<0.05), B AR DRIEIZ DOV
Ti% PADI4 KO wUATRREBIDMEM AN o7 h B
BINCE BZII RO o7, TRE AR CIL4ER
FaiEiE ., BREEIL PADI4 KO <V ATHBIZERE Tho
72, PADI4 KO =T AIZRWTIE, dayl4 IZBITHIMIEH
GPI HUf#Afi(1gG, [gM)DiA . GC B fMlEDRL | day7 LA
Mg 1L-6 REDOIKT MBS, £7-, GPI B
2Tl IL-6-1L-17 pathway O EEMEBNHEINTHHHR
(Iwanami K, et al. Arthritis Rheum, 2008), PADI4 KO <«
VAT day7 ([ZFT 2808 CD4 5% T M0 Thl7 4
L STz, —F T, SZERIOMEAE in vitro T
Th17 ~Gr{bS¥ 72854, WT, PADI4 KO CD4 54k T #E
JaT Thl?7 SMEDRBREITIRE Tholz/ed, PADI4A KO
GPI B (235172 Th17 MfaEMC AL Tik, T MEkg~

® extrinsic 72BN IRBI LI,

Rl FTRY L B OFARAEI T GPl $E % (TN
%53, PADI4 KO =UATIIEBICHEMAETL T,
HIFABIDFENT Tix, CD3+T MEfa%k, B Mlafkic 2409
723573, CD11b+Ly6G+D EERIER R, Ly6C+DEL
ERHIALD PADI4 KO ~ TV AIZBITAH B2 1R
bz, BRI DR Tk, GPl & al., % T
WT, PADI4 KO THER BRI, BLERR MR DM AL
ICEERD o7z, Dayld ORAEBEICrX, FERIEK R
MIROE BRI ERD T, ZNHOMBRRED T Rh—1
AREEERFORBAEEEN PCR TREILEEZA,
PADI4 KO =7 RIZHWT Bel-2, Bim, Bax, Bid 228 D7
W=V ABERIEFORANTTEL TV, ErFH
FFHERD in vitro (2RI AT Rh— ADKRECiE, W
NOEITBNTE PADI4 KO HFHERO T Rh— 228
WT LHBLU TR BICTLEL T,

PADI4 KO =7 2H 3k BMM, BMDC {28\ Tid, LPS
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