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RasGRP1 A 7S A ABEB I OER LV OET LR L, REICEESE T EEENRR I N,

A. HFFEER

eHHr Y F< b—F X (SLE)BEE T ffIC
BWT CD3EHPMERHATHY . KRR SRE
BThDSR2NCDILED AT T A 0 J kil
LTW3Z E2#HE X7 (Moulton V and Tsokos
G, J Biol Chem 2010), ¥7z. kE A SLE B& H3k
THAIZIUNT SF2 OFEEE A L L TE
BTHY, FEEBEHEIEHEEFIZBVTE
Y SF2 OFEBENMENZ &ER|E SN
(Moulton et al. PNAS 2013),

RasGRP1 1% T #IfaPN T Ras 2 &ML+ 2 HlaRN
VIFPNVERTH Y Fxld SLE BERMM T
BalZ 3BV VT RasGRP1 R 7T A AR H OSEE I
BALHBELTES, ZhicEELTEA LUV
PMMETTHZEEHME L7 (YasudaSetal,J
Immunol 2007), SLE £3 T #A& TlL RasGRP1 @
T TdH D MAP 7 —EREDOIEMEK T 23 DNA
AFMEDETICENR S EEZX N TWS, —F
RasGRP1 (I ERF TH 5 Gfi-1 (2 L 5 EDHH
A, Gfi-1l OFBIKTIE Th17 Mg 051k
WCEETHD, AT, SLE BF T MiEICE
T Gfi-1, RasGRP1, MAP % 7 —+E, DNMT1 &%
NEDBEMECTREZEL TVDINEHLMNCL,
Hi-llBEY — 7y NeBRRTHZLRERNET
5, Fiz, @& A - SLE BE [ T SF2 OFHICHE
ERHDNE I, £ SR OFEANEFICAT
54 v &Rz RasGRP1 OFEH L MBI 5 0>

EIMITHONTHIRFTT 2,

B. %k

SLE B#& 454, B&iY v~F RA) BF 114
BLOREE A 27 L HEOFRMIM L YD RosetteSep
human T cell enrichment cocktail (StemCell
Technologies) % IV T T #laZ BB L . RNA %
. RasGRP1 O B CTH 5 Gi-1, £ T L&
Z bitd DNMTI1 OFEBEEHmE L, £,
RasGRP1 DR T T A ZABEIT i B AIREMED
HD SF2IZHOWTHTORBREZME LT,
RasGRP1 A 75 A4 ZEEDZ% < X exon 11 K1
TAHD, EEATT A 72 L% RasGRPI
DEEIZIL exon 10-11 BEEH 2R+ 27 v —7
. ATTAARYT U MO EATE N—F LD
RasGRP1 D E &I exon 2-3 A& B4 5 7
o—7 & iz,

SF2 & RasGRPl exon 11 & OFEE/EMAZ R
5HET, FLAG # 7MY =2 ) b SF2,
FLAG # 7 fHimV 2> v v Rl U B2k SF2
Z{EBL L 7=, RasGRPI1 exonll k£ SF2 O#EEMN
FRI S HEAICHEE 32 RNA Z&R L. biotin
T EMAM U, 77 ABFIRNA 22 b E
—/ & L7z, SF2-FLAG, RasGRP1 exon 11
RNA-biotin, streptavidin £™— X % JEFn L CHREIL
BIEIZ LV WEORA B Lz,

T #AIZI51T D SF2 DB RasGRP1 DEH L



AUVEFE LT ANE S EEEREE TS EN
T, Jurkat T #EFEERIZ 2 FEOO SF2 45 HAY siRNA F
71X =t ko —/L siRNA %, Neon Transfection
System (Life Technologies) % AV Ciftfz 7 A L
7oo 48 BFMRICENT A & — b A FHEE L TH SF2
HiE, PiRasGRP1 LB L OB 7 7 F - Filk %
HAnWTiE7T oy hE{T, EhEhoBEg L
NVERET LT,

REFFRIT A~V R EE I L ORI B
BRERERS (ERL204E7 A 31 BikiT) Z#MsFL
TEM U7z, REHIHERE O AEH & 1T MREIR
DBEBZFFTLUTEERL, HBRELHEETE HER
PEEROLOEBE L,

C. WFoERER

SF2 FEWOMET ; SLE BE KM T Mk
5 SF2 DFH LT, EEANEHLBR L TERIC
ET LT =(p <0.001, t FR7E) (Fig.1),

n.s.
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Fig.1; Expression levels of SF2 mRNA in peripheral
blood T cells

RA BE CIXEE AL SF2 B L~LOETFE
bivigmoiz, SLE BHEIZHIT D SF2 DRB LN
V% RasGRP1 (normal form), DNMT1 OF I &3k
WIEDHEBEZ R Lz (Fig2),
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Fig.2 (A) Correlation between expression levels of
SF2 and RasGRP1 (normal form) in lupus T cells

. r=0.566
- p=0.011

Fig.2 (B) Correlation between expression levels of
SF2 and DNMTT in lupus T cells

SLE B I1C81T 5 SF2 ORBEIT., ERITEED
BVEE CIVEREEMOEWEE LB L TH
BIEETH - = (Figl),
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Fig.3; Comparison of SF2 expression in T cells from
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YyarveF b SF2 R

HEC293 #if % FIWCTHE LIz gLl Y ‘/@;Eﬂz
SF2 % FLAG %8 L. 7::%5'/7 oy MEIZ
R L7 (Fig4).

Anti-RasGRP1

Anti-§ actin

Fig.6: Knockdown of SF2 in Jurkat calls using
siRNA

Jurkat T #IEEZ FAVVZ SF2 /v I X OV DE
B SF2 5 EM siRNA % Jurkat MBI FEA
L7zfER, 2> hu—/LsiRNA ZEA LZBEA &
FEER LT SF2 BH L-UUIET L TW= (Fig.6).

anti-FLAG anti-SF2 SF20D/ v 7 X742k D RasGRP1 DEH LN
Fig.4; Expression and purification of recombinant JVHET LTH Y., SF2 28 RasGRP1 DEHFEH %
phospho-mimic SF2 FHEC L. T WA Z EBNRENT,
S22l U »F2{k SF2 & RasGRP1 exon 11 RNA & @ Gfi-1 BEOMET ; SLE BEICRIT 5 Gfi-1 ©
AT, RFEILBEBIC TR L (Figs), = k BE LT, BEALERLTARICAELT
17—, RNA [Z kLT, RasGRP1 exon 11 RNA V7= (Fig.7).
HEVZEDSR LEATHZ ENRENE, &% A Tid Gfi-1 #3131 & RasGRP1 (normal

form)DFE I L ~LIZIEDFRENRERD bz it
SLE B& T OEMAITERD bRy o 7= (Fig. 8)
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Fig.7; Expression levels of Gfi-1 mRNA in peripheral
blood T cells
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Fig.8; Correlation between expression levels of Gfi-1
and RasGRP1 in peripheral blood T cells

D. B

SLE B3 T #Ifa TIX Gfil DRBTLENED D
BIZHEHL LT EOTHTH D RasGRP1 DFHE,
IS L TR B9, BE#R D RasGRP1 A 7T A AN
U7 hOEMS, Gfil, MAP ¥ —P kiK% &
U7z THifaORERIEI B2 2 = TREA & 2o
TWAABEMENE 2 b5, Gfil 28 miR-21 28
{Z=> hr—)L L, miR-21 2% RasGRP1 D3H %
Blzary ha—n958, SLE BEFEHE CD4+T
HIBE TIE miR-21 D EFBHT L EH|ESINLTEY,
fEE L LT Gfil-RasGRP1 #EHKIZ L 5 RasGRP1 %
HEOREHED SLE BFIZBW Tkl L Twn
DT ENRBEINT,

' AT T SF2 1%, RasGRPI exon 11 (2 4%
BTDHIETEFDEFRRATIA VU TE2EL,

exon 11 Z & IEH 72 RasGRP1 DREBRE T, ©
DT 7T D DNMT1 ORBEEE#ET S
T LR ST (Fig9A), SLE B#E, 220 TH
PR ERIREIPE D BV REE T O T MBS T4 SF2
FH MK, RasGRPl exon 11 DAT A 2
TV EEZF LTzfER & L C DNA O A F 11k
% ez A REME DN R S 7 (Fig. 9B), SF2 &
RasGRP1 exon 11 & ODEBEREENPREN, T
MIHRICB W TSR %/ v /7 XU T5 28Ik
5T RasGRP1 DEH LAWK T LI &b,
SF2 1d CD3 ¢ $4D A 72 &3 RasGRP1 DRI % &
THIEBRALNI ST,

BN B SLE B THE SF2 OB L1
KT95Z & CSLEEEHETHROT = ) &1
7T D CD3 L 45 L O RasGRP1 DEFRIAATH
Wb EBEBX b, SFR2BHEOHIENITCEH
¥ RasGRP1 BL O'CD3 LD AT SA 0 T %
EFEARFRRERY, FOTHRY 7T A EFEL
INDZEVIHFEIND,
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Fig.9 (A); SF2 regulates RasGRP1 splicing in healthy
T cells
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Fig.9 (B); Impaired SF2 expression results in

abnormal splicing of RasGRP1 mRNA and lower

protein levels

SLE BEI281T 5 SF2 D{EK T4 RasGRP1 X7

A ARE %L CSLE DREERICES T 57
BEMEDS R STz,

F. R EHR

L

G HWrEsE

1.

AmSLFER

Tanaka M, Koike R, Sakai R, Saito K, Hirata S,
Nagasawa H, Kameda H, Hara M, Kawaguchi Y,
Tohma S, Takasaki Y, Dohi M, Nishioka

Y, Yasuda S, Miyazaki Y, Kaneko Y, Nanki T,
Watanabe K, Yamazaki H, Miyasaka‘N, Harigai M.
Pulmonary infections following
immunosuppressive treatment during
hospitalization worsen the short-term vital
prognosis for patients with connective tissue
disease-associated interstitial pneumonia. Mod

Rheumatol. in press

Oku K, Amengual O, Bohgaki T, Horita T, Yasuda
S, Atsumi T. An independent validation of the
global anti-phospholipid syndrome score in
Japanese cohort of patients with autoimmune

diseases. Lupus in press

Yamazaki H, Sakai R, Koike R, Miyazaki Y,
Tanaka M, Nanki T, Watanabe K, Yasuda-S, Kurita T,
Kaneko Y, Tanaka Y, Nishioka Y, Takasaki Y,
Nagasaka K, Nagasawa H, Tohma S, Dohi M,
Sugihara T, Sugiyama H, Kawaguchi Y, Inase N,
Ochi S, Hagiyama H, Kohsaka H, Miyasaka N and
Harigai M. Assessment of risks for pulmonary
infection during 12 months after commencing or
intensifying immunosuppressive treatment for
active connective tissue diseases: A report from a
large-scale prospective cohort study. J Rheumatol
in press

Watanabe K, Yasuda S, Noguchi A, Horita T,
Atsumi T. Coronary and mesenteric involvement in

polyarterisit nodosa. Arthritis Rheumatol. in press
Kono M, Yasuda 8, Stevens RL, Koide H, Kurita T,
Shimizu Y, Kanetsuka Y, Oku K, Bohgaki T,
Amengual O, Horita T, Shimizu T, Majima T, Koike

T, Atsumi T. RasGRP4 is aberrantly expressed in
the fibroblast-like synoviocytes of patients with
rheumatoid arthritis and controls their proliferation.

Arthritis Rheumatol. in press

Kurita T, Yasuda S, Amengual O, Atsumi T. The
efficacy of calcineurin inhibitors for the treatment
of interstitial lung disease associated with
polymyositis/dermatomyositis. Lupus. 2015;24:3-9
Kurita T, Yasuda S, Oba K, Odani T, Kono M,
Otomo K, Fujieda Y, Oku K, Bohgaki T,
Amenguak O, Horita T, Atsumi T. The effect of
tacrolimus in patients with interstitial lung diseases
complicated with polymyositis or dermatomyositis.
Rheumatology (Oxford). 2015; 54:39-44

Kataoka H, Yasuda S, Fukaya S, Oku K, Horita T,
Atsumi T, Koike T. Decreased expression of Runx1
and lowered production of Foxp3+ CD25+ CD4+
regulatory T cells in systemic sclerosis. Mod

Rheumatol. 2015;25:90-95



10.

11.

12.

Sakai R, Cho SK, Nanki T, Koike R, Watanabe K,
Yamazaki H, Nagasawa H, Amano K, Tanaka Y,

Sumida T, Ihata A, Yasuda S, Nakajima A,

adverse events in rheumatoid arthritis patients with
etanercept or adalimumab in Korea and Japan. Mod

Rheumatol. 2014; 24(4):572-9.

Sugihara T, Tamura N, Fujii T, Dobashi H, Miura 13. Jin H, Arase N, Hirayasu K, Kohyama M, Suenaga
Y, Miyasaka N, Harigai M. The risk of serious T, Saito F, Tanimura K, Matsuoka S, Ebina K, Shi
infection in patients with rheumatoid arthritis K, Toyama-Sorimachi N, Yasuda S, Horita T, Hiwa
treated with tumor necrosis factor inhibitors R, Takasugi K, Ohmura K, Yoshikawa H, Saito T,
decreased over time; a report from the registry of Atsumi T, Sasazuki T, Katayama I, Lanier LL,
Japanese rheumatoid arthritis patients for long-term Arase H. Autoantibodies to IgG/HLA class II
safety (REAL) database. Rheumatol Int. complexes are associated with rheumatoid arthritis
2014:34(12):1729-36. susceptibility. Proc Natl Acad Sci
Kono M, Yasuda S, Kato M, Kanetsuka Y, Kurita T, USA.2014;111(10):3787-92
Fujieda Y, Otomo K, Horita T, Oba K, Kondo M,

2. FRRER

Mukai M, Yanai M, Fukasawa Y, Atsumi T.
Long-term outcome in Japanese patients with lupus
nephritis. Lupus. 2014; 23, 1124-1132

Amengual O, Horita T, Binder W, Norman GL,
Shums Z, Kato M, Otomo K, Fujieda Y, Oku K,
Bohgaki T, Yasuda S, Atsumi T. Comparative
analysis of different enzyme immunoassays for
assessment of phosphatidylserine-dependent
antiphospholipid antibodies. Rheumatol Int. 2014;
34(9):1225-30.

1.

Kurita T, Yasuda S, Moulton VR, Shimizu Y,
Kono M, Koide H, Oku K, Bohgaki T, Amengual
O, Horita T, Tsokos GC, Atsumi T. Decreased
Levels of Splicing Factor 2 / Alternative Splicing
Factor (SF2/ASF) induced Lower Levels of
RasGRP1 in T Cells from Patients with Systemic
Lupus Erythematosus. ACR meeting, Boston,
USANov 15-18, 2014

H. FnEMEERE D HIFR - BeRRIL (FEZET)

1 AR
Cho SK, Sakai R, Nanki T, Koike R, Watanabe K, 2L
Yamazaki H, Nagasawa H, Tanaka Y, Nakajima
A, Yasuda S, Thata A, Ezawa K, Won S, Choi CB, 2. ERAHERE
Sung YK, Kim TH, Jun JB, Yoo DH, Miyasaka N, 2L
Bae SC, Harigai M; for the RESEARCH
investigators; the REAL Study G A 3. ot
investigators; the u roup. .
& yrou BT L

comparison of incidence and risk factors for serious



BAZBFFMERMS S SR ERMEEE SR ASERAREE
HET VAKX -RBEEMMUFLEE AF7 LAY —REERUFAESE
SEFEHRES (H26 4E)

FRET#I=H1FT5 HC gp-39 RUFPR2 %R T filgH 7y O@iIc B 5K

MaESEE BAE T FARRFEFERANHRBER - JU~F - 7T~ BER
FEAIEE EHFZ ARKFEFEFANBBEK - VU~F - TLA¥— iR
FRABIEE BHIYPBER ARKFEFEFAABBEREK - VU~F - TLA¥— KRERAE

MAEE REEREERIC

BT, BERGHE T MRICBEOICERE L WA 0 FIEREE I TWaYy, GPI

G SR RIE R E O g K& O RA B3 CD4+ TR B W CEREIER YD b7z Human cartilage
glycoprotein-39 (HC gp39), Formyl peptide receptor 2 (FPR2),IZEB L. Zh btk A THAY 7 &

v b tuning ¥ L B ERERE~OBEEL BRI 5,

A. HFEEEH

41T GPT FHERIHEIZ¢ (GIA) RAEF K 0 JRlg CD4"
THIBIZ IO T HC gp-39 R ONFPR2 WERIH L T
WA Z &% genechip TRIE L7z, HC gp-39 1.

FIZFFER, v~/ 07—V R ETERT 5T

Thv, BEY v~FROICBWTHEHES L
TRIEENTWA, FPR2 IZMEEREICHEET D 7
EEEEA ¢ EEHAZAAE T, BEREOT MR
WHBRTHZ ENMBN TS, FEEE TOH
£, GIAIZRBWT, HC gp-39 0 F 3 HUERERY
T MICERERLTCWADZ &, FPR2T T MfEIX
FPR2T #Ifa & He#z U IFNy, T-bet Z %I L, Thl
phenotype # 2L TR Y, RA B&F CD4+ T MIATH
% A (HS) & tbEs L FPRL-1(k bk FPR2 homolog)
RENEMLTWDEZ EE2HE L, GIA RURA
BEY 7% FAWVTHC gp-39, FPR2 & CD4'T #
fay 7y & OBEEEY X HICRET LTz,

B. BF3E 5 &

DGIA Mg & ¥ THIfEZEER L. GPI KUz b
— /)L (GST) TRl L. Thl, Th17 B L Treg 128
i1 % HC gp—39 F&HR % LLEMENT LT,

2) recombinant HC gp—-39 (rHC gp-39) % HWT
GIA B T MAROBEFEIB L O IFNy (ThD B LD
IL-17 (Th17) EEAZEEI LT,

3) GIA LV Y U EizBEL, GPI Rz ke
— L CHilliE L, FPR2 MR OGHEMREIZ 381 D61
R A IFNyDFEHL & FLBUR Y L 72,

4) RA 8% (n=20) RN HS (n=18) & ¥ CD4'T #ifa%

BB L, HC gp-39, FPRL-1 > mRNA 38R % LR
it

5)RA B35 FPRL-1 D FE % FACS f#HTIZ T CD4" RN
CDI4" i fa CHEET L. £ 72 CD4 GHEMAm %
CXCR3+CCR6- (Th1) CXCR3-CCR6+ (Th17),
CXCR3-CCR6- (Th2) HERZIZ Y 53T, B L. FPR2
@ mRNA EH 2 Bat LT,

(fi R i ~ DELE)
PP RFOEOMBREHIEB ST TICAZRG
HTH D,

C. WFseiE R

1) HC gp—39 IZ CD25'Foxp3*Treg IZ DA BRI LT

». BFICHERHER Treg TEEMD LEF L TV,

2)THC gp—39 IIFEAFRA) T MARHETER L O Thl

BEW ThiT oD% A M A VEARBEEICH

#l L7z (p<0.05),

3)GPT HEiz & v FPR2 (G MHEMEREAS E& L (12. 2%) |

26% D FPR2 BHMEARAEAY IFNyZ B L Tz, —

77 FPR2 FatEMIAE Tix IFNyRIMRIRO bhidio

T2

4) HC gp—39, FPRL-1 mRNA & 1T RA &3 CD4'T #
WABICERE L T = (p<0.05),

5) —¥8> RA #BF# C FPRL-1 @ CD4' M CHOFRE,

ZEEOHT, CDI4HIIICIT RA, HS & HAAVFEIMN

B bz,

D. E&

ik~ 7 A28V T HC gp-39 1% CD25+Foxp3*



Treg {2, FPR2 1F Thl RIS HURRRRA) IWRE LT
Wi, F7- RA BEIZEBW TS HC gp-39, FPRL-1
& B2 mRNA L1 C CDA'T ML S 8L A 20D T

E. f&im

RAEIAR IR T, HC gp=39 13 CD4'Treg MEIZ FE IR
LHIAEE9Ls . FPR2 1 CDA'Th] MRS IR L, Mih
F & HIZRABE CA'THIIBICEFEER L TWDH Z &
H | BSOS RE Z b,
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BAEFBHERERAYE MR BRFETE BAtRBSEEMAHATE
RIET LNF—REEERIEEE RET VX —RBERHELT
SATREEE (H26 F£EK)
FRERHMEHROREMICE T2 THEOHENT F3R
SEBEE M R EREFERRFEBERY V- FRE LY —NR MR

MW HE mMEREL ROHEE. IR

W #FZE=E

RS Thl7 O ¥ (plasticity) N EUITER SN TW5D, L L, B v~FORERHOFEICE Y
TARETH S, 5E, BEEHHOREBEOBE Y v~F (rtheumatoid arthritis, RA) D BF ORI MIZE
BT #ikE% Th17 MESEL L OZ OSEMEOY A N4 v ORBEZHET Lz, FHRAICE
VNT I TFNy BEAE Th17 HERGLEL 35T CCP HLIRME & BIEE L TV 2 FIREME SRR STz,

A. HFEERY
Th17 O FT¥E (plasticity) S EEiE B STV 5,
SE, BERHILORBEOEEG Y v~ F
(rheumatoid arthritis, RA) D BF ORMMIZBIT
BV 3—T % Thl7 MIESERLIOZ 0%
BT A DA v ORBEERITT D,

B. 5L

WREZZOREY RAS FI(RRFHIH 6 » ALUT),
TEISHIE 24 » AORIGFE RA1LH] (K TiE*) B
FOEFEBIBIAE(0A)S Bl DR MIZ BT 5~
R—T #f % MACS 12 & ¥ CD4+CD45RO+IZ4Y
BEL7=ob 7 —H A FA MY —{EIZL Y CCRS,
CXCR3, CD161, IL-17, IFN y O FIH & f#HT LTz,

(R ERE~DEE)

HRETERRKEMBEERICTHRARMIE L L
TEARBEINTVD (EFEES 3178),

C. WFoEfER

1)CCR6 B LT} CXCR3 ORI T 4 HEILIE
4. CCR6+CXCR3-4yEIZ IL-17 FEEAEMIE D) 80%
MR D 5 I 7z [Kruskal-Wallis, p=0.0014(RA),
p=0.00017(0A)] (K1), EHIZZDHED IL-17

PEAHIRRDORK 80%IE CDI61+IATH o 7=,
RAEH OAFERy

WDI83-

¥D183-
D88+

#WLD183+
£DI%5+
L0183+
D196~

#0183
D16

o1 TH17

183+

“cows. Thl

D183

D196 Thz
1 CCR6, CXCR3 THEILZHE, IL-17 B
ERBOEEN DR

2)Th17 #HI(CCR6+CXCR3-)? memory Th FAZIZ

x4 % t#R IS KO IL-17+Th17 #ild® memory Th
MR IZ 3% FLERIT RA & OA DORICHEEHEMA

BEEIRO N7,

3)IFN y +Th17 #IH D memory Th FKIZ34 5 He
FTILRA & OA DIICHEFFHAEEIRDO O
hotz, LML, RAICEBWTOA LV b4
VMERDSERD Hive (K 2),

2
RIERHIRAB LUFOAIZE TS IFNy+Th17
25 -
@
p>0.05
§ 20 @
E
P
Fl .‘
g .
£ ®
= .‘*
E
™~
2 10 T
£
+
§ e
5 ]
@
0 L] )
OA RA

4) RA IZ3\ T Th17 #i#@ D memory Th #EAR I R4
LR BRAE TS oy M5 & RREIR 3M
TE—7 2R TEANED biv/, IFNy +Thl7
HHRL D memory Th AAZIZ 33 5 LERIE, FRFREAR
CEOHBETRTHEMBIRED b,

5) RA @ IFN y +Th17 #f2 > memory Th ffl iz %t
T 5T MER CCP HUiRfE L ADHMBEERL
7= (Spearman test, p=0.025) (X 3),



