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FAEFBNENEEM S ERERETRIIEEE)
IR SR &

FEMERREEE R OBLRER DERE

EefERE MRAREE  SETNIRFERFREFERER

EAEMESZRMERIETIA (juvenile idiopathic arthritis, JIA) 1. 16 mEaRiE CRIES
HEFEEREL THRBERESRER T, TORRIIRMBATH D, T0D3
FEIZIXEERENEE L, /NEBER & U I EAEENE ., BERIT
£/ 10 FAIZ 2-20 ABRE TH 55,2008 FEIZHL IL-6 Z BAEHUUE (tolicizumab)
23, EEF JIA OEFICEG T2 LR, IERESHEE - BEDICL Y HEX
77 (Lancet, 2008) , AHFFEIL. JIA OEERZRREMERZ BAY L U227 -
BRERAFFE A His U CBASE L7z, 1 BT C4ASP10 @ 13kb DEMLFHNRELZER
DI, D 50 EFITOIERTIX C4ASPI0 B IOV F DM EEERET
CASP8 DERIX72y -T2, E BITREAIR CNV ZIRR T 5 - H2 57 JIAS0
et L TRBE~A 7 a7 U—BIT 2TV EEIZIZER D 20 77 Kb &
622 Kb DAEFL 72 de novo B (19 BREAK) 2 1HlICEELE, ZOE
BEEBNICEET D RER - RIERICIELS BET 5 10 HOEMELTF % JIA

RIZAHERNo T

EEECTFOENREMEBIERR T )V —= 0 TR To B AL NRE

SyERTIEE

BT - BIRTT ST R EE S R

A. BFEEH

FEEMEFFRMERE & (juvenile idiopathic
arthritis, JIA) 1%, 16 BERE CHRIEST 5
HEERE L THBERESRRET, %
DREFIIRMEATH D, TOREIZITH
CRENEE L, NNEBERE L CI3E
EREW, BERITER/NEAD 10 5A
12 2-20 AEBETH S, 2008 FizHt IL-6
ZREHR (tolicizumab) 2%, 25 JIA
DEFNCERNT D 2 &3, HFFessiEE -

A S LY % S vz (Lancet, 2008),

AEFFRIL, JIA OEBEHZREER % B
By U7 £ - BRIRIFFE A B8 L TERR

iz, FRAERE -RIT, 257 JIAS0
Bzt LCe&5 ) 54U = DNA 7 L—
AT R B LT, TOBBT, RERI
BWTHRD TEERERF CASPI0 13
Kb iZh7z 5 BETFAREKERE LI, &
FERD JIA ORAWFEHOREN & 725
AIREME S HAR STz 08, JIASO Bl & b5 &
LT CASPI0 } N O¥EERBEEE G T
CASPS DEFEDECHIESEZTHET D
ZEEBEBE L, HTZ JIA LEET
DR CNV 2R T 57202 H %
JASO fFlicxt L TEEBEE~A 7a7 L—
FEAT ATV YL AR 198 BIC T BIZIZR

72 77 Kb & 622 Kb DAERE 72 de novo
EEE 1 GlICRAE L, T OEHEEN
B X% 30 BEDRETR - KIERITHEL
BET2EHERTIEE SN A i



BLETORENREMEBADNZ, T
S5DOBEMBBTOERR ) —=0 0%
D JIA OREICHFETLIEEBTERY
RETAILEZENE L, MxTasy
A B OeHA JIA OEEREIHE
ThHdr~v7r a7y — UEEIMERR
(MAS) IZBEET 5 BEHNERZHAG,
T AHZEEEMNE LT,

B. WG

I FEBIERE (BEH - 12F)

W HEMEE, BETRICARWTER
FE, JIA #9200 Bl &2, L, ¥Rk 21 FE
122 B A JIA T Tolicizumab 159451 50 1
BRI L LERE L, BUESERICE
WVCSRE ML U v /8ERD> © DNA 36 L U
Fa_L oy hOFFEE L U SRR 5E
TLTW5, BERTERM 105 AI22-20
NEECHREBTOHLIN, EB LK
BITHERRBERERIEONLEDOR
WEERIZEY VY —RATh D,

1. CASPIO D JIA WZR T A EEELZHL
ITT D (FAA)

25 JIA 50 FledRICEmEESY =
DNA 7 L—%& f\Wi= 24 7 I CNV #EHT
ZBAtk LT, & DIEFE T CASP10 D 13 Kb
Wb dBETFRAREREREL L,
CASP10 D457 JIA FEF 50 Bliz 1) 5
ERENEITo - (BFFEAR - 1A5),
75 B FEHT X, High Resolution Melting
(HRM) &% AW,

. BEELTF7 I e—F (faA)
CASPI0 D m— R4 5% /N7 EH OHE

HIEBET B CASPS & JIA OF /1728 E
BERELTF TH ) EHEER T ZEFE
THENTT D,

IV. 7 L—IiZ X BEF ) MEEEREY
FEAT (RaAK)

Affymetrix 250K (&7 AZ 25 5V
=T DNA #5#;) £7/21Z SNP6.0 (&% / A
(= 185 F DAY = DNA ##) % V¢,
JIA EFIBECH L CEY / AiEER
RN 21T O, RE SN E - &
BEEBII T 2 & LT L—% THMICE
FEEREL, BEEFEELT Y X F2fE
L, BETFEREBRREZITO

V. BE - EEBERTEE L A OERRK
RELDOLLERET (BRH - A7)

AR THE LN IR o & EEB LR T
Al & JIASEBI O FEM 72 BR R TE R 2 43
%, BE - BEEBRETFRICRHET D ERR
FREINBA O E 725 LHIRE I NS,

VI. MAS (ZBSET 5 25T JIA OREY
(1)
HREMBIIBIETLRKEREEZZZ L
ILAR GO EFRINAD I 547V TIZH
AEL7=81BlOEETIJIA TH 5, 9B MAS
A LIZEFR JIA 1333 41, FEEFoE
HA JIA 13 48 I TH D, MAS OZENILER
FRIEIR & BRI T A F 74 > (Ravelli
Acetal., ] Pediatr 2005) (Zfto 7z, EFNTH
VT IRFS D 3 DD 27 (1729302, 152004640,
1s2280714) % TaqMan SNP # 1 ¥°'» JiE%
FWTHENT LTz, FEATIZIX ABI7500 U 7V
% A4 2 PCR &\, #EHFREENTIX
SNPassoc /N r—EFHNWTR VAT 4 v



7 B OATIEE VT,

(fHEEE ~OEE)
HEETDHFZEILE N7 AT TH D
ARG - ZEIFITHT AR & LT
TOHBZEL D, MITICAVWDREEREE
e, 2 TE—HABREEFIZLSbD
L35, ARPEREE T 2 MENEE
YLT (1) HFESEEDETHONYE
BE - BIUOEEE (M) PEHICHEE -
ELETEBHLORERL., (2) A1V 74—
LRarves b AEOEER. FiE A&
BRUMEDEE2 L+ Lk, E
L L BREEBEEETRE S LR 2 H5EIC
AU, (3) Fn54EFR] - 55 72T D HEF
DEEREENPFLE T, IR RITE
BIfIZiE 2 5 GEFEFIRE), BEIIEMERH
TS CEAILISNTERINE D, @
NERORIRO FEEMEIIED TR, Bk
2B EEREIZ BV TR 2 & HIET L C
W5, AUFZEEEIZ, ZE DO N AR
Mgl B3 % 3@t (2001 4 - 2004 4
L TN2005 FEEkET) ZESF L TR s 7z
BRI RFEEFHHEZESITBNT,
BIFFRO R - AREB/ZO A TARRBIN
TR E & B LR 2 21T T 5, BA
FHRREE ISR L2 D2 5l T
LTW<,

C. WrEREFR

. SEFISETE & Mk

25 JIAS0 FlORMMERATET L,
DNA 3B LIl Ly FEFREL Y X
FEHRBRILBETKT L7z,

II. CASPI10 DFEHT

T V—fENTEBR LTE N, OB TH
ERIZBWNTHRD TEER CASPI0 @ 13
Kb izl 5 BEFAREKERFRE Lz (K
1), FREBATIZTRIEDOR, BRICH [k
DREBH- DIV, FEFICEEEN &
WZDBGEFIIBRICEEERED
Autoimmune lympho- proliferative syndrome
(ALPS)DEEEBELEFE LTI REBURE
BORENRD B, Z DREIL de novo Tl
ROBREEENRDNLS =D, BED
RIEM U SERESD U 2 RIEER N L
H L 72 mRNA O sequence AT TiL 7 L —
L7 NERICIHDBEMEEa N0l
BAFERR S LTz, E DD 49 FEBNIZEI L
THRBRIZY Y RFERMNOHH LA
mRNA OELZBE LD, BEVAX
? mRNA 2 HERR S V72 DIL R RIERF] D F
THOEF TIXEES A XZ2R LTz, &
5T, CASPI0 DBIEFARKERDT-
JIA BRIV T, ALPS 28872 Y o
RERDT R b — 3 AEESL TCRo/f Bt
CD4/CD8 [z D double negative T cell (D
MEFRD SN2 ol-, TDOI LT,
CASP10 75 ALPS OEMEELRFTH D &7
LDEEDOREBTAIRRMED D H1BD TE
BERMRTHDLLEERD, EEFE L
D D 49 FlERIZ HRM BE2 AW T
CASPI10 DERFENT ZAT o 7208, BRIIFA
EINRnole, UEOFKERLY, 4E
[FE L72 CASPIO DEFE BN NAIZKIETHR
HERINEW F) B2 0T 5,

. EfMEEFT e —F
CASPI10 \ZHERERYICBEE T 5 CASPS % 1f5&
ML LTI & FEIC HRM 342 VLT



BRI BT o 7o, FHRERIZRES
Nz ho T,

IV. TL—iZX 3487/ MEERE
AT

25T JIAS0 Bl & HEICEmEEA Y = DNA
<A 7 a7 L— (23 4 : Affymetrix Genechip
Human Mapping 500K array , 27 4
Genome-wide Human SNP array 6.0) % >
T &5 7 AUV ORAKBIIEERE
FENT AT WEERIZ DWW TRE LTz, £ LT
1 Bz Tk 19 B EICHHIC IR
220K 77 Kb & 622 Kb DRERE/R de novo
BEEEROE (K2),

V. ERNICEET D EMEDC TR

Z DRI 30 DBEFBFEL ., E
RICEETAHKBE O VECFLEHEE S
v (NLRP &mF7 7 A% —%), HRM &
ERAOWTIND OEGT DE RN & Bts
Lz, SHBETER - BB EE SN
X, FHREEERTLERD, ZOHIH 10D
EwEE T % IR L7z : NLRP2, PTPRH,
PPP6RI, HSPBPI, SUV420H2, IL11, FIZI,
EPNI, NLRPY, }. " NLRP1l, HRM |ZT2A
7Y == T EETT 5 bR RERTFE
B ERIIFEE S NIRRT,

VI. MAS (ZB8#E T 5 25 JIA OEY

2 HA JIA K OVER S RERICBWT 3 1E3H
? IRF5 2RIOFBRBEEZITBEI LR
Dol (DT DLE E P=0.37~0.80 & HE
TEN-ST), —HFEFH ATV T MAS
B BERE L FEABIEE D LB T 152004640 T 7
U MAS &L HRICEWHEBZ R
Lize TTUVNVEETHHTIIT 7 UV

BHEROWEELEL MAS BIED A7 2B
Bonferroni correction {2 P=0.003, OR 4.12,
95% C11.84,9.16 T, T 7 VN5 EHTHET
IEMAS BIEU A7 BRNERBICEDP 2T, &b
e 3 D 7 % il

(rs729302-rs2004640-rs2280714) @ A-T-T />
a4 7L MAS RBIE LB ERMEELTR
L7z (P<0.0004, OR4.61, 95% CI 1.73-12.3),

258 JIA OBEEHERITIFEAERAT
ARFEEHED B8 BT - BHERLTFIEHR
EN S IEFRE - BRIERITRE D, IL-6
SRR THE ) Jua—FAbEIci b
TBEOFIMETE VD, K 15%DEH T2
FRIEITIEH L L C L BESRENEIT T 5
EFNFEL, Bff - BEBRTFEREL
ZFOHTREEFEH LTV LERD D,
WHREERTOFRBEIEVEEZON
72 CASPI0 \ZOWTCIIEERMB b 1 Flizd
HRBOONDEETHY, ZOHERNRE
HEEETF CASPSIZOWTHERELZRETE
RolzZ &b JIA OBEEERTFTHD
L ORRIIZIEL 20Tz, L LRI
RIEMEETHD ALPS OEEELEFTH
5 EBBMEINTND CASPI0 DAL E
HEERDLIZL L LT RERF TIX
ALPS %2 L CTWRWRITFIAIICIZEE
Thb, B /) b~ 70T L—fT 1
FHZBNTHREMR 19 B EICHEBICITERD
720 77 Kb & 622 Kb DARERE2 de novo
BEEERD=, Z OERAIZITH 30 D'l
THREEL., BERICEET HHKIEVE
EFLEREE SN (REEEERTFLHE
FEDOH HBETFEZET) . HRM EZ2 AW



TINLDERTDI B 10 EEFEHER
F e L TCEEBN AT TP ERIIFET
X2 noTl,
EEHTJIAICBWTMAS T TR 2 AR
THEERAMETH D, SEIEENHL
DNZ 72 o 7= IRF5 44, 1L-6, IL-12, TNF-a 72 &
DRIEEY A N AV DEBRFEHEOEERE L
FEI 5, MAS 28Tk IFN-y = TNF-a
REDYA A VDERFENEBEETH
A BB SN E N7z IRFS & DESEME I
»CEBENERTH B,

E. ¥

iy

LB AORBERERETFERESNTE
CASP10 D £ F 13/ AN ITARYT L 72 50 41
DHH 1 FIZOHBD LN BETLER
JA Z2IE<#HAT HELERTFTHHAHE
HEITENE B TS, &7 L7 L—fE
Hrai@ L THZIZ 77 Kb & 622 Kb @ de
novo BEEZRIE L Z OERFIZEFEET S
10 BEDOBEETFE2F RMEMERET L EXE
WEEDENALDRECTFERIFRES
nigooiz, £2HF JIA ZRT 5 IRF5 %8
2% MAF ZE Y R 7 FTHRISERRK FF AeE
BIZI B RIEEER H 5,

F. EEERER
AWPFERAT b REARICED SHEITAE
CTWRWAS, ZDw[EEM - fEfRIEEIC D

WTHER U2, TUEICHIE L T
7=y,
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1. CASPI10 N® 13kb R4
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FEANEMEERE EHMERETRFEEE)
(R EHREE

FHFEEREREEEES A DBRCHERDERE

SRR SRR AR
TR 22 R ¢ EFEMERAREEESARER L OCEINECRIETREERICET 55

W% 23 EE 1 P U A THROES

sEpEE BERY BRETRIREEFHNER

MREEE :

EERIEEMESEREEER (sJIA) BIUJA OBEERAHETH LY 07y —UEM L EER
(MAS) I BIRIER %285 L7z, Interferon regulatory factor 5 (IRFSWIRIEMEY A b A v & a—
N 5 BETHOEEMICED DA —EBERTTHY ZNETIZ IRFS Z2E 25 L—7Z2 - =
V7<= bh—7 2 (SLE) RV Uv~FHEEHRR OB CREERA L OBBENRESHTEE, 8140
s-JIA L 3TEFHD IRFS B & OB EELAAE L & ZABICEERR 190 flicl LEERZITRESR SN
aisodz, LU IRFS ZEID—-2 152004640 T 7 U LT s-JIA D MAS FAEEEIC AV TIERIERE & Hels
LEWHER AR L, IRFS 28028 s-JIA @ MAS BIEIZE S L CW D AIREMEAS R Sz (H22 4B,
2001 X0 2 E THIRICERT TRESEY A b DOEDTHBA v E—uAF (106 O
SRECTEE 7 a—F Ak (U Xv7) OBEERRZ EH L, & IC2 BB Em ST
B OIREICEBN 2R E 720 T oz, P AT DRBEIZHOWTEBH R 21T
W, LV EEHOBEWERFIEEZBIN L, £ ORR LTSRS EE SRR I T 2RI

SONWTHE L. (H23 £E),

A. BFEER

SHREEERREREHR -JIA) BIU s-JIA
DEERABHETHD I~ 077 —VEMEE
R (MAS) IO ERHERZALMNITEZ
L &2 HW & LT, Interferon regulatory factor 5
(IRFSWIREWEY A b A v & a— KT 5EEF
HOEERICEDLE A —EBERFTHY Z
NETI IRFS 2R ELHHEN—TR - 2T~
=52 (SLE) ®V v~FHESGHERLEOED
IR L BIENRE SN TE e, AFETIX
s-JIA BE TN MAS A BFOFEIZBIT S IRFS 8
LOBEEZPLICEOMHBEZHLNITE I &
PEHBE Lz (H22 ),

BEEMS R T 2001 £ X Y ZhvE THRIZE
BE CTREMF A FHA L DOEDTHBA >
Z—nuAx(1IL)6 ODZREITTTHE) /7 a—
FABE (F U X)) DRSS £ L.
LI e BRI M A R B 2 O IR IS E

11

MR E b3 biolz, ZTORY R
~ 7 DRI OV TEBNO 2B EITV, L&
EEOEVMERFEERNY T2 &, 258D
Fr7p b AR EE AR EEES RIS T 5%
BIZOWTHRETAZ L 2 BEL L7-(H23 £,

B. #EFIE

R SIIBRIRT L K FRBE 2 %2 L7z ILAR
SEDSIJIADY 547V TIZEE Lz 810D
s-JIA TH D, 5B MAS 250 L7z s-JIA 1 33
#l, FEEBED s-JIA 1T 48 I TH B, MAS D
BrizERERERBROBZHIA N T4
(Ravelli A et al., J Pediatr 2005) 25t~ 7=, 215
WAV TIRFS @ 3 DD %A (15729302, 152004640,
1s2280714) % TagMan SNP # A ©¥°2 Z{EZ B
THENT LT, fEHTIZIL ABI7500 U 7 Z A A
PCR Z Rz, fEHFAIEEMNTIX SNPassoc /3w
F=UERAWTR Y ZRT 4 v ZERSFTES



Az (H2 F£E),

F ) A TR ORR (H23 %)

1. PAEAEFE R RS RIC T 5 IL-6 [HF

RO R

R EHERERHRICETS P U X
<~ 7T DBERBRPOELVHENE LN, A
ERZZRORFPOEWERIZIARTE 2#HICH
5 ERELMNTRY ., 2008 212 PMDA L Y fif
HAERP T,

2% B E A AR R R AR B E RTINS BT B
MY v~F LHEENRERTHY, Eleamil
FEM R R EIR OBRIRRBR T/MNRICRIT D
ZEELHERINTEY ., BEEREFEERTIERE
R 228, BWEREZRHICOVBREL
77

F U X=713 8 mglkg BIZFRE L, 4 BHEZ
L5 L Lz, 2hEix ACR Pedi, DAS28 % H
W, BEEZIZOWTUIERGEGEITV, 7T
D#EE—EEE L,

2. SHRIEEERFREEHSRICB T OREEE
DFFHT L 1R

£ HACEFER R IEREI R O R E RRFFBIL, B
BBORENE L HESNDZLTHD, T2
THREE»PDLDIEMFH~—T—L LT
oligomeric matrix protein(COMP)IZ-2W\CED
HEEBE L, £, IL-6 OREREFICKT S
e OEEE, ATDCS MR % AV Cet
L7z,

C. WroERER

s-JIA BER OVIEE S FREEIC IV T 3 D IRFS £
ROBEREEZIBEIN2»o7 (WTho
%1%, P=0.37~0.80 & HE CTEMNo72), —F7 s-JIA
B WT MAS &0FEE LSO T
1s2004640 T 7 U /U5 MAS A OfEE & AEICEVE
BERLE TTIUVNVERETAHETIITT I VE
B ERWEEE L MAS FGE Y A7 5% Bonferroni
correction %12 P=0.003, OR 4.12, 95% CI 1.84, 9.16
T, T 7 UNVEETHETIE MAS BIE U A7 5
FEEBIZEP-T, b1 3 0%

12

(rs729302-1s2004640-rs2280714) D A-T-T "7 11
A4 71X MAS BIECEFEBERMEBEEZRLE
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- Exonic deletion of CASPT70 in a patient presenting with systemic
uvenile idiopathic arthritis, but not with autoimmune lymphoproliferative

~ H. Tadaki*t, H. Saitsu*, H. Kaneganet, N. Miyake*, T. Imagawat, M. Kikuchit, R. Harat,
i U. Kanekot, T. Kishit, T. Miyamaet, A. Nishimura*, H. Doi*, Y. Tsurusaki*, H. Sakai*,

. S. Yokotat & N. Matsumoto*

Summary

Systemic juvenile idiopathic arthritis (s-JIA) is a rare
inflammatory disease classified as a subtype of chronic
childhood arthritis, manifested by spiking fever, ery-
thematous skin rash, pericarditis and hepatosplenomeg-
aly. The genetic background underlying s-JIA remains
poorly defined. To detect copy number variations, we
performed single nucleotide polymorphism (SNP) array
analysis in 50 patients with s-JIA. We found a 13-kb
intragenic deletion of CASP10 in one patient. RT-PCR of
the mRNA extracted from the patient’s lymphoblastoid
cells revealed that CASP1I0 mRNA was truncated.
Sequencing the mRNA revealed that this deletion
resulted in a frame shift with an early stop codon.
CASP10 is known as a causative gene for autoimmune
lymphoproliferative syndrome (ALPS) type Ila, another
childhood syndrome of lymphadenopathy and spleno-
megaly associated with autoimmune haemolytic anaemia
and thrombocytopenia. TCR of* CD4/CD8 double-
negative T cells in the peripheral blood as a diagnostic
marker of ALPS were not high in this patient and
lymphocyte apoptosis induced by anti-Fas antibody was
normal; denying ALPS in the patient. The father and a
sister of the patient showing no symptoms of ALPS or
s-JIA, also had the same deletion. Furthermore, we found
no other mutations of CASP10 in the other 49 s-JIA
patients. These data suggest that the pathogenic signif-
icance of CASP10 mutations should be carefully eval-
uated in s-JIA or even ALPS type Ila in further studies.
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Introduction

Systemic juvenile idiopathic arthritis (s-JIA) (OMIM
#604302) is a rare inflammatory disease classified as a
subtype of chronic childhood arthritis. The annual UK
incidence of JIA is ten cases per 100 000 children
under 16 years of age (Symmons et al., 1996), and
approximately 11% of patients with JIA suffer from
s-JIA (Symmons et al., 1996). s-JIA is a clinically het-
erogenous febrile disease, manifested by spiking fever,
erythematous skin rash, pericarditis and hepatospleno-
megaly. Abnormalities in the innate immunity [cyto-
kines such as interleukin (IL)-1, IL-6 and neutrophils
and monocytes/macrophages] play a major role in the
pathogenesis of s-JIA, being distinguished from other
JIA subtypes. One of the major features of s-JIA is its
progression to macrophage activation syndrome. On
the basis of these features, consensus is emerging that
s-JIA should be classified as an autoinflammatory
syndrome rather than a classic autoimmune disease
(Vastert et al., 2009).

To date, two genetic factors, HLA and PTPN22,
have been confirmed as JIA susceptibility genes in mul-
tiple populations (Hinks er al., 2009). For example,
HLA-DR1 and HLA-DR4 have been reported to
increase risk for polyarticular JIA in many populations
(Glass & Giannini, 1999). However, as seen in these
reports, the associations are mainly seen in polyarticu-
lar JIA but not in s-JIA. There is some evidence which
show other genes, such as MIF, IL6, IL10, TNF,
MUNC13-4 and PRFI being associated with s-JIA in
different populations and subtypes (Fishman et 4l.,
1998; Donn et al., 2001, 2002; Thomson & Donn,
2002; De Benedetti et al., 2003; Zhang et al., 2008;
Vastert et al., 2010). However, these genes account
for only a small part of the total genetic contribution
to JIA. Therefore, the genetic background underlying
the s-JIA remains poorly defined.

Autoimmune lymphoproliferative syndrome (ALPS)
is a rare childhood syndrome characterized by chronic
massive, nonmalignant lymphadenopathy and spleno-
megaly, expansion of TCR af* double-negative T cells
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