I
L

F1E SRME(UEICTEEMEEATE 2 FTHIBRERE OB

2 g
U BIT

F18 EBRPE CRBEMEMNERAICRT D FTY720 DIGE 1%

e =|

£

2. EBRMELE KBRTIE

2.1,
2.2,

2.3
24.
2.5:

2.6.
2: 75
2.8.
2.9,
2.10,

P8

2.12.
3. f&
3.1.
3.2.

EBREWY

FTY720 & X T mouse myelin oligodendrocyte glycoprotein
(35-55)

EERH) B ORI R OFE R L O
REE 7o ko

BA&EY )ik CD4™ T Mifa, CD1lc™ MifED/yE, 3K
BEBIOMBENYA bha e
FREOMMT F OIER

e hdris ] x o g P LA

NI =) Ty A NI —Yf

21 CD3" T Ml oYt L O O FET

fifigi e 3k CD4™ T M D 4y Bds L OSSR BIEF VA M A
PR DEEFR S E R E v

BAEY ) Hilk CD4' THEF O AE ) —T Mgl L O
A =7 THIROES

e & AT

x

B L OMEREOHS

TBESE TR D Y L/ Ei 3k CD4™ T AR O R FLEIC 63

= 15



B2 ERME AR INERER IS T AFTY 720 &R ERUR O Hf
FEEOH At

3.3.
3.4.

3.3,

4, &

1. H

DRIEVES A M A VEE
FHEOMBAL RO

PRI O Rl S CD4™ T M R KBRS 5 B &Mk

AE

BV V] EBECDA THATOAE Y —THEB IO
FA—7 THROEE

=

=

HY

2. EEBAEL EBRTIE

2.1
2.2.
2.3.
24.
&3,
2.6.
2.7.
2.8,
2.9,

3. &

3. L
3.2
3.3.

4, =

EREW

FTY720 33 £ T MOGss.ss

FEFRA B CAREMENER X OFHE L X OFHE
R 7w han

B > EiHCD4” THIKE D #Ese 3 D FEAfh
T REAL AR O BAE O D ER

RECD3” THERE O Y8 1 L OV DR
EECDA” THIfR O Y81 X OVF OFE

R EHEAT

=

MOGs3s.55s DRI

FTY720 & MOGss.ss DHfFBRIEDH Atk

FTY720 & MOGss.ss D I IEMAE S DJEK CD4™ T #

FADFE~DOBATIEIC R E

B
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= 23
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- 36



2= BMY U~FITT B FTY720 LEERTUR O RBEEDH A
MBI OZOERA =X A

G|
L CHIZ

5 1 8

L

3.

Glucose-6-phosphate isomerase peptide (GPIss.339) 5 M BEHf

RIZKTT D FTYT720 3 & O GPlps 330 EIMERE D FAE T F5%h
BB L OVEEER

H W

2. EBRAEE EBRTTIE

2ol
2.2,
2
2.4.
2D
2.6.
2.7.
2.8.

2.9;

<

3.1.

32

EEREY)

FTY720 3 & T8 GPlIsps.339

GPlsys5.330 35 B MEREEI K DOFFE L L UG

N = =

BA AR DAER

A~ hFVY v AV YA

11 & H 5T hGPIsas.330 total 1gG HUAA D I E

MEHFHT hGPlasaz0 IgG H 727 5 2 (IgGl, 1gG2a, IgG2b
BELOIgG3)  FLEMmORIE

T F AR AT

TS

GPlIsas.330 75 BMERAEIRIZXT T2 FTY720 3 KT GPlazssso
DFIETBHZh R

GPlsas.330 5 SMERAEIRIZ 32 FTY720 38 X 1Y GPlIaosasz
DRSPS

4, & 2=

2 2 Hi

1.
2

GPlsss5.330 75 BMEREEI R I XT3 5D FTY720 & 9 KFUR O GF %

EOFERMEB I OEDERA =X L

H B
FEBRAM K L EBRITIA

2.1,

KEREY

- 37
- 37

- 40
- 40

- 50



2.2,
2.3.
24.
2.5.
2.6.

2.7,
2.8.

2.9,

2.10.
211
3.

3

3.2,

3:3.
34.

3.5,
3.6.
4.

FTY720 3 & O GPIszs.339

GPlsas.330 5 B MEREEI A D FFE B I L OFHE

RB7a hav

U v Eil T DR

Terminal deoxynucleotidyl transferase-mediated dUTP nick
end labeling (TUNEL) %%

BV VFEFO TR b — AaOEE O
BAY > X#EiF D CTLA-4" Foxp3 CD4™ T #Hifak L
PD-1"Foxp3 CD4" T #ifig DE|A O FEAM

BAEY /)i D CTLA-4" Foxp3® CD4" T #ifd, GITR'
Foxp3™ CD4" T #ifE, CD39" Foxp3™ CD4" T #fgk L
Foxp3" Helios” CD4" T iR D EIA O FEAf

MR RS L OMBEANY A M A o f

e EHARAT

PS

GPlsps.330 5 BMERBIEI R IT KT T2 FTY720 & GPlans.zze DfF
DA

TUNEL &% AWZBERY 8RO 7 R b — 2[R0
i gan

RAY /)i CD4™PIL T MR annexin VD EIE
BV /73D CTLA-4 3 5T PD-1 2363 L 7= FEHI4H
P T M O FI&

B Y v 3iH CD4™ T ML D GPlags.330 (3T 5 K
BAEY i OfEME T Ma0E &

22

F3H  GPlasszoin EMEEEI R O EEME AIZKRT 25 FTYT720 &JF
R O B AEEOF At

1. H

H

2. BB E KRBT
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EBREW
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- 70
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2.2
2.3.
2.4.
2.3,
2.6:
2.7.

2.8,

2.9,

2.10.

2:11.

¥
3. &

3.5

3.2

3.3

4, &

FTY720 £ & U GPIsss.33

GPlsys5.330 75 S MEBIEI R DO FFE I L OFHM

REr7 o oL

BA EiAE Rk 00 D 1Y

AT hRFEVY L AV YA

MIE HHL hGPlsys.330 3 & UL mGPIss.330t0tal 1gG HLAAH D
B E

BV v )8 GITR' Foxp3 CD4" T #ifd, CTLA-4"
Foxp3 CD4" T i3 L 18 CD39" Foxp3 CD4" T #liE D E|
A OFH

Suppression Assay

Restimulation Assay

Tt & HEAT

L8 - 75
FTY720 & iR HUR O GF FFERIE D BINHE R ORI KIE
EEIES

FTY720 &R EGUROHFHEIED BINGZE % DOHL human/
mouse GPlss.330 TUIARFEANZ I T2 E

FTY720 &y EHUR OO HRIEA GITR FEFIHEME T Mifaic
VAEEEIES

52 - 83

- 8b

- 86



T

il

TR RIT, EEEHET S ETRMERVEETH Y, SR D DIFEFRED
RA, BDAMBOEEEZHE L, AEOEHMEMERELZHE- TS, BORE
BRABEIX, Ak, f5FEMAICK L TR LW X 5 Tl S T 5 i
DB, MEPOERICE > THEREL, BOOME, MEEAERD LR, MES
NTLEIRRTHD. BOREERIT, —RICAEMHIRSEOBEICLY,
—RFRCEM (RNT LB L72IREE) 2B ATE 50, BRTHZ L%,
o T, RHE L7- BT L, 2IRMICREER REFRICHLT, &
EISEDEDRVIREE) 2FHE L, BAEME (BRHFOEMIRE) 28ATE
LEFHIBERIEOBRRBE B RD LN TWE., RIFFETIE, ==—7 /EAKF%
BT D743V E NERE (FTY720) 3 X OYRRERGURZ1EH L7 SiEE5RE
AR L, ZOEA AN =X LOMAERAT.

FTY720 1%, Fujita HIZ & > TX R E EIEEKE Isaria sinclairii D> F R, Hli
S 4172 Immunosuppressant product-1 (ISP-1) (ZAEEMHEM 2 N2 THA L 7Z
FEREETH D [1, 2] SREFECEDOHER TR L OHRKEE OETH
HlE@EAIZ, =7, XKE, BRIMNES, A—RX MJ U TIHE, 2011 4F9 A
AARTHLHEEAR I, FTYT720 1%, BHEET LVEW [3] LISMT, BHEMHE
TE [4], 7 bE—MERER [5-7], 1 BUFERF [8, 9] Hix e H OREE
BETNVEMIH LT, BREPRERET L2 EBHEIN TS, FTYT720
FEEATRATZ oIV rFF—¥ 2 12L-T, VUBfbEh, BHEED
FTY720 U B L 725 [10-12]. FTY720 U > BRIZ, 4 DR T 4TV 1-
U B (sphingosine 1-phosphate; SIP) 32 %%{K (S1P;, S1P;, S1P, ¥ LT S1Ps
ZRE) I LTTI=R b (EMT U Z3=x}) L LTERTS [10].
Kz, SIPIZRAEMEIL, VU BRECERRALTERY, ZRY 7 SH Rk bR
~D Y VU REROBHIZIELS BE LT3, FTY720 U > ERIE, U > /38R Eo S1P,
SREONELB I 0D fEE27FET 5. AL, SIP-SIP, V7LV OEICL Y,
ZRY KRS DY B AHIE (TR Y o SEBENIC Y Bk RR
BE) i, SEMHIZENREIE TS [13, 14]. FTY720 %, foREmHE s
IZERY, THESSBMEOBEBEOESEIZIIRZEZ RIE I 2V [15]. £/, =
WY MR~ DTEBREER -2V VR~ DRI/ EEZ BN TS,



B, ZR Y 1~ DFR— I S ORIENCEE T 2 e A VEEED CC
TFEHA VZFME T (chemokine (C-C motif) receptor 7: CCR7) <CHfEEE 4>+
D CDO2L DREBEMENT T = 7 ¥ — A F U —THIFIIREES 20 2 & R3RE
SNTWD [16]. - T, MOBEIMHZE THEL 725 EE L Bl REGVES
DIYRTHENEEZ LTINS

IHE TR TER SN TV ARETURZ AW ZIRRICIE, AFERES
DT LAF—RBIZRIT 57 LS ik BUEERIE) Bmbh T
TERBFIL, 4T3 T3, Thl MROEEINIZ X5 Thl/Th2 N
T U ADRECHIENE THIEOFESENE X DTS [17]. HWERFEZ A
TR ORI, FEFURSENRAZEICELZIH TE 52 LB I NEEPIE
BOLEHMEMIPFFTEDL L THD. FlziE, AXTEREICKHT D RERE

L, IRIEF IR ORREEZ 10 FRITHERCE L o®mERH S [18]. LavL,
HEER 2L, HRICEHMOAFEET L L VWO R LD D.

AHFFETIL, FTYT720 LIWEHUROHA T, BORERBR—RITEEME
PHARANTEATE DHRGEBIEOBRRE 2R AT, F 1 ETIE, AHFARIEC
EH LIERBIZOWT, E2ETIE, AHFHREOFEAMBLOEDIERA AL
= ABIZDONT, ENENSREUEELIEDET LV Th 5 EBRI A CREERE
ik, BEEY v<=FET A DET IV TH D glucose-6-phosphate isomerase peptide
(GPlszsaze) BEMERIEIAZ AWV CTELNIZHERERINT 5.



PLP
Th

PT

PBS
FCS
BSA
APC
PE

PI
FITC
IFN

IL

CCR
GPI

Ig
TUNEL

PD-1
Foxp3
CTLA-4
GITR

Treg
Trl

experimental autoimmune encephalomyelitis
myeline oligodendrocyte glycoprotein
proteolipid protein

helper T

pertussis toxin

phosphate buffered saline

fetal calf serum

bovine serum albumin
allophycocyanin

phycoerythrin

propidium iodied

fluorescein isothiocyanate

interferon

interleukin

chemokine (C-C motif) receptor
glucose-6-phosphate isomerase

immunoglobulin

terminal deoxynucleotidyl transferase-mediated dUTP nick end

labeling

programmed death-1

forkhead box P3

cytotoxic T-lymphocyte antigen-4

glucocorticoid-induced tumor necrosis factor receptor-family-related

gene/protein
regulatory T
type 1 regulatory T



F1E ZSRUEFE(CEICTEERMEEA TS D HRIGREIE O

G

ARETIX, ZHEMEFE(LIE (multiple sclerosis) (2L, TLEMEPEANTE S
IEREEAZEETI2HNT, TTLHY THIERNE CRBEENERER

(experimental autoimmune encephalomyelitis: EAE) & i\ TLL F DA 21T - 7=.
1) BEICZRMEFEIEDIREE L LTARINTNWE T 43V £ NEERE

(FTY720) HHD EAE (233 D16 FHRICOW T2, 2) EAE IZxt3 5
FTY720 &R RGUR DO REIEDOF AMEEZ AT, ZOHRE, 1) EAEIZXH LT
FTY720 BEARBRIE IR D TENTZIBEDRZ R L2, FTY720 2R3 2 & 49
1 ERRICERRBRNEZDZ LRGN E o7, —F, 2) FTY720 19
KR EHAT B L, TOFEREDREMCHH TEDLZLEMALNELE. 2
NOOREIE, ERRERORFIEILE, HBFRFIER L OERNFESY
AWTH7.

U EDRERD G, FTYT20 (2 K 5WEHEIE TIZ, WRREEHREGT 52 LT
GEERPIEOCHFE SN, KEZOBFRELME T REENEZ N,

LI
ZRMAIEIL, B EZERT I =) T b ACREINEE AL T
D FHXFRAE R DRAETERE R B T 5. 2004 4 D 2[E 25 3 M0 AW JE Be PR AE 7
ERRICEDE, AAOEEHDP ML, ARFIZ 10 TAHLY 77 4BEL
HESNTVD. BEFBOY—21320~30% T, Bt 129 L&tz
VN [19]. ZFRMERELAEIY, R 2HBEICHRT KRR (RIS HEE) B
KOREMR/ FHROLVEL (FFRZRME) 288 e L, BRERBICESE,
UTD 3 >OREIZHEINTND [20].
1) B3R EMAZFEMERELE (relapsing-remitting multiple sclerosis: RRMS) : A&
HE (BR) LEMEZBRVRTILEZEHEETD
2) —WRMEHEIT R 23 ERE(VAE (primary progressive multiple sclerosis: PPMS) : #7
MENORAOPRBFRE RS TETHEORBZET D2 LE2/HFEETD
3) ZIRMEEITEIZ2 5 MERE{LAE (secondary progressive multiple sclerosis: SPMS)
RRMS 7> HEITHEDORIBZ 2T DHRE~BITT D2 L 2R E T2



ZRMEBEDOTBRICIY, SMHEEEHOERE (EE0RR) 2B, AT H

A FREAFEFEREC IS EERENMTbNR S, BB L OETHIHEI

X, 12 =70V BHEHE (RF7=2u2® (BR800 FEBEAMAZET

Bh), 7TARF v 7 2% GA1E30ug 2HANES)) BAVLIhS. 201,

AR CTHWEFTY20 v =7% /4 2% 5°(1 B 1H05mg xR O#KEE)),

t MeHie bad ATV ) Ju—F A RERAITHEFEZ Y AT

(ZAH97V® (4 BT 1[E 300 mg % 1 BRI T TARE®E)) ORIEREMN

ABEINTWS [21]. £, BETR, F75F5~—FBE (a3%Y°% (1

H1[E 20 mg #ZT#H&E)) ORLERTBLARINZ. LrL, REKDOLD

IRERIRHREN & 5.

- BfRLERERVETIZD, RHEICESEDIBESLETHD.
EATMED L RMEFAE IS T 2 AL LOR SRS ST,
IOXIBREERID, PHROCEREEREFHE, ILIEZORENTES

, REIFHESE: GEREM) T 2HHIEREIE O BRI ITR  EERAEGE N

HD. TOEFILEDSE, BREBEDOET LVEM THD EAEZHNT, £

FEVEREALIEIZ KT L CHNRMIC E R EM %2 8 A T & D HR AR OB % 2 2

7c. 723, EAE 1%, BE¥E %57 % myeline oligodendrocyte glycoprotein (MOG)

X proteolipid protein (PLP) D /37 F K& FE2T YV a Ny b B I UE B %E

FREETTRETDHIZ ETHEIN [22], ZRUEEE & EE L -BERE %

DIREZE TR T Z D, ZREEIVECETNLVE E L TAS AVbSh T3,

72%, EAE OJRREIZELIZIE helper T (Th) 17 #AE<° Thl MRS =B H > T

5. UTF, AFETHLNREESL 1~2 il TRt T 5.



B EROB CREMEMERRIIT D FTY720 DIEET#

1. B

SRMUEFAEIL, TR FERZEVETEREA CRERBTHD. FTYT20
L, Z27ual) A2KMY, 7 aRARY CEORBEMGIEEITRRDY, U
ROFEMEB LI UOZOMBEBICEEEZEZ D28 2<, ZRI VB0 ) v
NEROBHZIHT D 2 & TREISEZHIET D [13, 14]. #€-TC, REIZX
DIRBES TV 2 U BRI RIBIC I S, RIERBYLT D RN B 2 5
i, KETIE, ZOFBEMEEZFHNDLZD, ZREFE(VEOETT LVEY TH D
EBRH B CREENERER (experimental autoimmune encephalomyelitis: EAE) <
U AT D FTY720 DREFRIZ OV THRE LT,

2. EEBMEL ERGIE

2.1. EREMW

C57BL/6] = U Ai, AATF v —NA X« U AA—HKEHE (R »EEAL
To. = U RERIE 2582°C, HXRE 55£10%, ARV 1 70 12 B o
Specific-Pathogen Free (SPF) IRIE FCTHE L, 7 — UHE L O (CRF-1,
A< BRRETEREE A ) o ZOVEBER T MRS, B OffeITE 2 BT
oz, Fio, FRBIOKIZEBREBRE L. B, AERETSMEROEE
IREFIZET oA BT A > (BARFMSH: 200606 A1 H) BIOERK
FEMWERICET D BEICEVE L.

A& 5 K09-16, K10-12, K12-16, K13-16

2.2. FTY720 3 & U mouse myelin oligodendrocyte glycoprotein (35-55)
2-Amino-2-[2-(4-octylphenyl) ethyl]propane-1,3-diol hydrochloride (FTY720) i,
HEREAAST E BR=FRERASHt, Kk XvEHEIh.
EHERT B F /X7 EH D 1-5TH Hmyelin oligodendrocyte glycoprotein (MOG)
DE Gy~ 7 F K T H 5 mouse myelin oligodendrocyte glycoprotein 35
(MEVGWYRSPFSRVVHLYRNGK) 55 (MOGss.ss) &AL AL 577 )
VRSt B a—nT 4 V= 37 AKASE, B »OBALE.



23. ERBE BN EHEOFHFE R X ORHE

MOGss.ss Z EST AZRBEK (RERFEHEASHE, B 24 mgml 725 X9
\Z¥EfZ L7=. Freunds complete adjuvant H37Ra (BD Biosciences, CA, USA) B &
W MOGss.ss &K (4 mg/ml) % 1:1 OFIEG TESA L, A b7, C57BL/6T (7-8
g, MEE) I PV EH — L (R T F — VIEER, NEMBUTAL injection,
R B ARER A, KR THREET, ik 72 MOGss.5s 71K 100 pl (MOGss.ss
200 ug FHY) 2894 AT T T, BGE» O EFPTICENEE Lz, £,
BAEDY BB IO2 BRI Y VEEREE A BRI /K (phosphate buffered saline: PBS)
\ZVAfiE U7= & Bi%E 3% (pertussis toxin: PT, List Biological Laboratories, Inc., CA,
USA; 2 pg/ml) 100 pl (PT 200 ng #HY) % BEH M OEIRANE S L, EAE % /E#l
L7 [23].

HRPRET R, Stromnes & [23] DHFIEICES &, LITFOMIE CHEM L 7= (EAE
A=7). 0, IEH;0.5, BOBA; 1.0, BOFEETIE; 2.0, HITRER L O%E
DREFRE; 2.5, REBEOBA; 3.0, MEEOBA; 3.5, BEDRE R KX ORI
DARERREL; 4.0, HIBLOFRE; 5.0, BHIE.

24, RERT v hajn

EAEJERZE L7e~ U A% EAE 2 27 OEHEIZEMN 720 2 B ((1)FTY720
# (FTY720 (0.3 mg/kg) %FJERF (EAE 227 2.0 Ll b)) M5 6-7 EIRE O #%
5) BLV (2) placebo # (JEHFAZKBEKEFIERNHHE 6-7 BROEE)) I
3, 3-5EMEEE, RE L. ok, FTY720 1%, EHAZAEKIZ 1 mg/ml
L% XD ICHRMEER, 20CTREL, ARERL AV, <V ADKER
EIZHEEN 01ml L2225 X5 ICHEFAKEKTHRL, BOoRSLE.
2.5. BBV Hilk CD4™ T #ifd, CDllc” MilaosrE, FHiEER X O
NYA b A v Gefa

TR MV EH =)L (R TH—VERTR) 50 mg/kg FEENER S
L, EMHERE, — 7 U—7RE LR RIX S A TESZ 8 L.
BV VREEERILL, T 2% fetal calf serum (FCS, MA Bioproducts, Inc., MD,
USA ¥ 7213 Biosera, East Sussex, UK) % & ¢p RPMI1640 554l (Fnytfizk T 24k
Aett, KR) %22 ml AL THEWEZ T ¥ —1L (BD Biosciences) ([Z A=, A



—F 7 V—TRBELTZAKEK T m A NRAT A 7T R (IR T TR EH,
KR) 2HAWT, BEY 2T 0EL, BBLE. RIZ, TArrAyy
= (N-NO.150T, HKASENBC Ay =27 v 7, KR ZEBIE, 15 ml =
=ANF =2—7 (BD Biosciences) (Z[EIN L7=. ¥ — 11T 2% FCS #&ip
RPMI1640 5512 2 ml N2, FE, 7AnrAyvaz@@dt, £0 15 ml
I=HNFa—TIZEIR LT, 400 x g T 5 M@ LOBER, FEEZBREL,0.1%
bovine serum albumin (BSA; 74 7 A4 7 A 7k &, 5HE) %2 1 ml Nz 7-.
MR E 96 well ® U JET7LF T TIANEALT - 7T vEA 7L —hK (BD
Biosciences) £ C# IR L, trypan blue solution, 0.4% (Thermo Fisher Scientific, Inc.,
MA, USA) Z#%ENNZ, Burker-Tirk 5+5E# (VU — NETHARSH, HE)
EHWTAMREEE I b L. 400x g TSHOREODEER, LIEZBREL,
2% FCS % &%r PBS THAHM L 7= allophycocyanin-Cy7 (APC-Cy7)-conjugated
anti-mouse CD4 monoclonal antibody (mAb; clone: GK1.5; BioLegend, Inc., CA,
USA; 1:300) ¥ & Of phycoerythrin (PE)-conjugated anti-mouse CD11c mAb (clone:
HL3; BD Biosciences; 1:300) DIEAE#KR % 100 pl Nz, 4°C, BEFTEM T T20
GEA rFaN—bLl. A Fa— MR, 2%FCS 2% PBS # 1ml iZ
7-. 400x g T 5 R Lo BER, RIEEREL, 2% FCS 24T PBS 1 ml /I
A, TAwuryAy¥a (N-NO3SST, RRAESHNBC A vy v=aFv7) ZBAS
¥, SmlARYRF VL F T FF2—7 (BD Biosciences) (IZEIX L. £FDOF
a2 —7 %, BDFACS Ariall £/ —# — (BD Biosciences) (&>~ h L, CD4"
THEfad: KO CD1le” Mldz M L. 1Sml 2= AL F = — 7 ICHaz B L,
400 x g T 10 4y O BfEfS, EIE & BRZE L 72, 10% FCS, 100 units/ml penicillin,
100 pg/m! streptomycin ( Thermo Fisher Scientific, Inc.) & X Y 2.5 uM
2-mercaptoethanol (=4 7 A 7 R 7 kR &4t) % & 0 RPMI1640 B3 #1 & @ &1 %,
96 well plate (BD Biosciences) {Z CD4" T #ifil (2.0 x 10° fll/well) ¥ L CD11c”
HIRA (2.0 x 10* fE/well) Z#5%& L, interleukin (IL)-2 (Pepro Tech, Inc., NJ, USA)
100 U/ml 3 & 1 MOGss.s5 100 pg/ml 7F7ET, 37°C, 5% CO, 544 F T 72 FRREIES
L. BE%Z Mz 15m < y«"‘/%1~7“4:@1& L, 2% FCS % &1p
RPMI1640 £5#i% 1 ml I 2 7=. 400x g T 5y LBk, EEEZBREL, 15
ng/ml pholbol 12-myristate 13-acetate (PMA, Merck KgaA, Darmstadt, Germany) ,
750 ng/ml ionomycin (Merck KgaA), 0.66 ul/ml Golgistop (BD Biosciences), 10%



FCS, 100 wunits/ml penicillin, 100 pg/ml streptomycin 3 £ OV 2.5 uM
2-mercaptoethanol % & ¢¢ RPMI1640 55#1% 1 ml iz, 37°C, 5% CO, &M TFT5
BRREIREE L7z, MRRANY A NI A o %fald, BD Cytofix/Cytoperm™ Kit (BD
Biosciences) & FAVWNTEM L7-. H§5&E %, 400x g T 5 o= 'L\’\%’E L., EE#
BRELT. 2% FCS #E T PBS % Iml Nz, FE 400x g T 5 4rfm Do B,

E{EZFRZE L, BD Cytofix/Cytoperm solution @&z, 4°CT 20 fEKEEL
72. 400 x g T 5 yfHELoRER, LiEZFRZEL, BD Perm/Wash buffer % 1 ml
Mz 7. 400 x g T 5 ol LB, EIEZBREL, BD Perm/Wash buffer T
7R L 7= fluorescein isothiocyanate (FITC)-conjugated anti-mouse interferon (IFN)-y
mAb (clone: XMG1.2; BD Biosciences; 1:200) 33 & O PE-conjugated anti-mouse
IL-17A mAb (clone: TC11-18H10; BD Biosciences; 1:200) DRATAHL 2 100 pl AN
A, 4°C, BEFTSAF T T 30 A % =~ — |k L7z, %V T, BD Perm/Wash buffer
Z1ml Nz 721, 400x g T 5 Rl LoBE L7z, EE%FRE L, BD Perm/Wash
buffer Z 300 pl iz, FA oA >y 2 (N-NO.355T) #EBEIH, SmlAY
AFVLrT7 Uy FF2—7IZE L. BD FACS Aria Il /v Y —&—%
T IFN-y #lAE 3 X OV IL-17A HII D EIA 2 fjhT L7-.

2.6. BFHEOMBRY F o/ER

TR MV E S — )L (R T X —VERKR) 50 mg/kg B REENEE
L7z, EMREERE, BWEE2RE USRS TOlR L, DiEz@H L
o, ELEICEREEZR L, HOEZE%, ~URFART7 (SI211H, 7 b
—pR&H, R TPBS #¥ER L7z, +4371C PBS THEFE, 10% HPHEERE

T L 1] S 4 PN L ) g crrg ey
BA<Y R (FtMEE TS H) 2ERL, BELZ. BER, FE

TLHEMERYEL, m%*ﬁ&®$wvvyﬁﬁzkhtgmﬁﬂ%:§
BEAEY L, 3FFMOTAKER, TUEBKKD K-CX (EREHt7 7 1=,

HE) WAL, 48 BEfEIRICEY L, MY RKE SICUIWg, 3 REMTAK
KBELTZ. BO10% FHEREES L~ Y CBERICEA L, 24 RRR#ZICHEEZ I
D L7z, 3 BRI /KK e, Tissue Cassette (greiner labortechnik, Frickenhausen,
Germany) (ZAN, HEBEECAEER (27 70 —F U —RH-12PM, %7 FH
st BRE) Ity L, BERELL. 7O, BHEECEEEBRDL
B (&2 12/8) 1ZiX, 80% =& /) —), 95% =& /) —)L (2J8), 100% =&/



—v G ), ¥ FMEIEERASH) G8), X7 7 ¢ (Histoplast,
Shandon Scientific Ltd., PA, USA) 3 J/8) Z AN TEW=. HEWRBEDOAFrva
—ViX, 80% =& —/v (2B, 95% =& /) —/v (2 B, 95% =& ) —
v (1EFR), 100% =%/ — (1E#x38), ¥ 1 (1RFMx2BE), ¥
YLy QEEM), T T74v QEEx 38) & L. BREOAENET LM
BE, TONRTTL U APy F U T T L— b (EC-4030, 7 XU US4,
KBR) ETRZT7 4 2R LIAATRBWER—XEF—)L RIZRE 220, ERX
EEDETRIRETHEL. BEHIT Tissue Cassette & X— XA F—/)L KD FITF
HT/XT 7 4 % Tissue Cassette D ENHIE LA, XT 7 4 UBNEEDET
HETHELL. XT3 740789752 _X—XF—)LRMLEYIL, 4C I
REFELE.

ERIL7enRF 74T ry 7% I7 8 b—2 (ROM-380, KFaYeHs T3
&ft, HE) Ky bL, Sum OEIICHEE Lz, BO L2MEE, BATK
mmﬁ#&,mﬁt.mm@mﬁémcw%m:%b,ﬁ@%mﬁ%@@é&

. R LEMEME MAS 2— hR T4 R T2 (RRETLERLSH) ©

WZRE, ROBKGEXFLTA T TRER 2%, 37CIRELTZ/NT 7 4
VAN F U T T - MNIBEE, HREIEE. g%, 37CoOERMIC—
MEL, BEELE.

27. ~NTRXFTYr e FUYE
2@“26f%ﬁ,@%Ltﬁ%@ﬁ%%@ﬂyF&E(TXUVﬁﬁéﬁ)
IMNT, JEZFLUE 2 &), 100% =& ) —)uE 2 &), 710% =& ) —

n == ¥ ZN\NBHY= T = - (BN 4,0 = -k.\’ztl(/fzh*&;5+
JVIE SOTIElIIX L, /N7 7 — Ve C‘.'.I*T?ST l//; \Ls > // fUE/ N U OB A

4 RRAKKEEE, <A v —~~ b UK (FOEMER TSt ©

%ﬁ&%ébt BERLRAEOCREBIOZEOGBH LE BRI, AT 15
GEIARBELTZ. WL, =AY R T2 oML, WiAKTS BEABELEZ. B
WT, 70%, 80% R ETN90% T — VBONEIZ 5~10 [ HE X E7=1%, 100%
=F/—VE G ICENRTN20EHEL, Bkl KRiZ, FLUE 4
fE) \ENF ISEIHEL, L. &EZIL, 1FHF 03 A (FieMET
%(pkEt) TEAL, BEMEE (Bclipse 80i, #i&tt==, R THEL
s
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28. VI Y=+ TF R T N—YH

M- 2.6. CERE, BEE LT HBIERL AH - 2.7. L FEOFETHAT LT,
T LT-HBEAZ 5 o RHIAKETES, 100 ml OFFEKITHE L, 10% HiEz
Z 20 AR S IR LTz, W T, 95% =&/ — il s gL
#, Luxol® Fast Blue MBSN ¥5#% (Acros Organics, Geel, Belgium) |2 58°C £ff
T, 24 KR L7z, |IRTHEE, 95% =% / —/VERB LOWEUKICE 5 &
MRL, WiF L. ER, 0.1% REED FU LEKIZC 1—2 BRIRL, it T
0% =& /) —)VBIZ 5~10 EHESELH LIc. B LARVWE S ICER L TH
BRLU, GRIBNEY 2L, KBE 01% REEY F 7 LEK, 70% =X ) —)v
DAT v T HMYIR LT, HWT, 70%, 80% BILW90% =¥/ —/LEDIE
IZ 5~10 EIHE S /7214, 100% =% / —/VE Q) ICEnE4 20 BIHE L,
ik L7z, RIZ, FYLUB @RE) ZhFh 15EHEL, &ML, &%
2, AFTEANAYLTEAL, BEMECTHE L.

2.9. i2{# CD3" T Ml D Jefads X OV DA
AH 2.6, TR, EE LT HRBRIEA % ARHi-2.7. L FERDFIETH AT L.

i ST UTcHRIEAR % 4 53 [E3R/KKEES, 1mM ethylenediaminetetraacetic acid

(EDTA) ik (pH8.0) #+HEANTB Wt —F—IZE LK. E—I—D
AZEY T Ty I THEY, EF LU PTI50W, 550 x 3 BNELE L 7=

(RIEML) . BB L L7 E |IRICR2 5 THER, PBSfE 28) Ic2n®
NSoRRL, gL, kEE, AREOS~AV TR F—ErRiESELHT
WIZ, 0.3%H0; (ZZEHLFHRAZE, ) BLTV0.1%NaN; (T4 74
TRAIKRRAESH) 2ELAF ) —V (TH 5747 ATEAEH) WRIZ 10 55H
BLIZ. BUPBSJE 2R8) cthEh 5 MR L, ¥ Lic. g, 01%
BSA B X ON0.IMNaCl 2&¢¢ 10mM VU »ERFEMENE, pH 7.0 (FEER A) IZEIR
T45 R L7z, IRIZ, FEER A T 400 547K L 7= polyclonal goat anti-mouse
CD3-¢ antibody (Santa Cruz Biotechnology, Inc., TX, USA) % F L, 37°CT 60
SRR L7z, PBSJE 2/@) IZENEN S R L, BEEE, BEER A T 400
%47 IR L 7= peroxidase conjugated polyclonal rabbit anti-goat IgG (H+L chain) (£
RKLEZEYFEIER, M) 2| T L, 37CT 60 oFMFRE L. PBS &

QB)IENEN SR L, BeiF, 0.005% Hy0,, 10 mM NaNs 33 & OV 1 mg/ml
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3,3’-Diaminobenzidine tetrahydrochloride (BRE#FE(LZEWFFERT, REAR) Z&
e PBS ZiE F L, 37CT 10 sMRIES ¥, PBSJE Q&) fth€Ehs
SHEEL, TEk, A Y—~~ XV UBERIZI oERL, BEREaLT.
WRIRAROBRER IOEOAH LE B, KT 15 AL W\,
70%, 80% BB L 90% =&/ —/LEOIRIZ 5~10 EIHE S ¥-%, 100% —
Z/ =g GE) CEThZEN20EHEL, Bkl RIZ, LB “
B) ERENISEHEL, &Ml &&RIZ, IFE L ATERAL,
BAfEE T T CD3" T Mifaskz v b Lz, Wi, Mo 2E 2 BEMsEc i
DT 72T VBN AT (Coolpixd500, HEXath=a) THRE L. HFHE~
OHENERE (mm®) H72 0 ORE CD3' T MREE, BE L-EGTOFHOMm
A EBMEYT Y 7 b (Image J; National Institutes of Health, WA, USA;
http://rsbweb.nih.gov/ij/index.html) Tk, FHH L7z.

2.10. Pl CD4™ T Ml DB L OBEE LIEP T A MU A IRE DR
o5 I E

DRI ML EH =)L (R T H— VERK) 50 mg/kg & EERNKR S
L, EMREHEERE, F— b7 L—7E LR AL s A CERSEZ OB L.
Mgz B E L, A& 25 FUFETHRMBREREZAR L. O 15 ml
I =H)NVTF 2 — 7|2 F®H Lympholyte-M (Cedarlane Laboratories Ltd., Canada) %
Sml ANTEE, 20O LICHIERERZEE L. 1,500 x g T 20 srEE05m
Btt%, EFRBEFEARA N (T UOTHEMHKRSH, 70 ZHAVWTH LWL IS
ml I =V F 2 —TICHEEERORE 2 5REL L 72 SRR L 7o BUZERE IZ PBS % 5 ml
Mz CTRB L7-1%, 800 x g T 10 /i LoBEL7.. EIEEBREL, hE%EE
THNTHOBSYE, BE PBS% 5 mlilx, BEFHBHEARS PTHREBESE
=1, 800 x g T 10 pRliELmBE Lz, HEZREL, HBEHETHEOTOR
E®7t%, PBS Mz 4&% 1 ml &L, EMlas vy b L. BliaS
Sk CD4™ T #fEiE, CD4" T Cell Isolation Kit, mouse (Miltenyi Biotec GmbH,
Bergisch, Germany) ZHWTLLTOFIETHER L 7. MlilaEE#RZ 300x g T
10 syfEiE Loy B, LIEZEREL, 0.5% BSA & U2 mM EDTA % & e PBS
(pH7.2; MACS buffer) Z#ifa% 1.0 x 10" EH720 40 ul Nz 5\ L7z
biotin-antibody cocktail Z #ifa%% 1.0 x 10" {HH 7= Y 10 pl Az, 4°CT 10 5o

12



YH¥Fa_— kL A rFaX— Mk, MACS buffer Z i3k 1.0x 10" fE# 72
D 30 puL 3 & U anti-biotin microbeads 20 pL /M2 CL<EFL, 4C T15%
B Fa_—hLik. A rFa~— bk, MACS buffer Z#ifEdk 1.0x 107 &
H=Y ImliNz, 300xg T 10 HREELVEE L. EEZREL, HEEFET
BN T A E S B 72 %%, MACS buffer % 500 pL il 2 8% L 7=. LS & 7 A (Miltenyi
Biotec GmbH) % MACS separator DfE¥5(22% L, MACS buffer 3 ml TV > X
Liz. VA%, LS AT MTMIRENERZHKL, 15mlOa=gLrFa—7I
AR ZEU L7=. MACS buffer 3ml T3 [\, LS H T A%k L, B L.
300x g T 10 Sy LoBER, EEZREL, MREHETHOW TR %,

PBS #/lx &&% lml & L, £HifaEE U L7, 300xg T 10 s
THE%, EIEEBREL, 10% FCS, 100 units/ml penicillin, 100 pg/ml streptomycin
¥ £ V2.5 uM 2-mercaptoethanol % & ¢¢ IMDM (GlutaMAX ™ Supplement, Thermo
Fisher Scientific, Inc.) Z &M% 7. 48 well plate (BD Biosciences) (Z CD4™ T
MR (7.0 x 10° fl/well) Z#EFE L, IL-2 10 U/ml 3 £ T MOGss.ss 100 pg/ml 777E
THDVIEIEFET, 37C, 5% CO KM T T 72 RfEE L, & L% R
L7, ¥ELETO IL-17A B L IFN-y O¥EE L, Mouse IL-17A ELISA
MAX™ Deluxe (BioLegend, Inc.) 35 & T Mouse IFN-y ELISA MAX™ Deluxe

(BioLegend, Inc.) #AWTIHRMNDA A NT 7 a3 fiE> THIELTZ.

2.11. BEEY o/ Hilk CDA' THRTOAEY —T MEB LA —7 T M
faDEI&

AH - 25 ERERIC, BV o EiARIE, MiQBBRERE L, AME
BEHY ML M 1.0x10° % 1.5ml =y XU F2—TFIZH L, 2% FCS
&1 PBS & 1 ml iM% 72. 400 x g T 5 /&= L 0BER%, LiEZREL, 2% FCS
% & ¢» PBS CHAv#R L 7= APC-Cy7-conjugated anti-mouse CD4 mAb (clone: GK1.5;
BioLegend, Inc.; 1:300), APC-conjugated anti-mouse CD44 mAb (clone: IM7.8.1;
Miltenyi Biotec GmbH; 1:300) 33 X T' phycoerythrin-Cy7 (PE-Cy7)-conjugated
anti-mouse CD62L mAb (clone: MEL-14; BioLegend, Inc.; 1:600) D IEAVEIR % 100
pl iz, 4C, BERTEMHT T 20 HfA v FaX—bL7z. £ rFa— 4,
2%FCS &1 PBS % 1 ml N2 7. 400 x g T 5 yfhE Dy BE%, EIEEBREL,
2% FCS #&¢e PBS 2 300 pl iz, A4~ A v =2 (N-NO.355T) Zi@ilES
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B, 5ml AV RF LT RF=2—7 (BD Biosciences) (Z[E]IX L7~ . BD FACS
Aria I /LY —FZ—ZHAWT, CD4" THAF O 7 =7 Z—AF Y —T fHja,
T RIAAEY —THIBRB LT A —7 THIBROES 28T LT-.

2.12. FEEHEAT

R FHUMARATICIX, Statceld ZH W2, M FEMEEZOHEITIE,
Mann-Whitney U-test & % V3 unpaired #-test with Welch’s correction & f\Vy, P <
0.05 ZFAEZEAV L LI,
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3. F
3.1, BB L OMEEOHR

FTY720 iZ, EAE vV R Zxt L TENE TR LOVEESREZRT &
DERE SN TWD [24]. AHFZETIX, FTY720 DRE )N EAE DRI KIFT &
BERAOLNET DD, EAEERZFE L~V A ERBOFEHEICEN 22
. (FTY720 B35 K W placebo Bf) 12431F, S EMIRER, KEL (K - 24.
SR, WBEOWBERBBEL, Aa7{kliz (KEi-23.28). £/, &
HEOHBIZ OV T H T2, Placebo FE T, SMEELH O AR OBBITA 5
NicbDD, ZORITEAE A7 | BETEMICHRE L. —F, FTY720 B
T, BEICERD E S, placebo B & LR L, JBIRBAMAD D 4 BT
HFELRUENS LN (Fig. 1A). L1 L, K&K 1 BREZICEMEE (6 T
6 &) SFRE L7z (Fig. 1A) . T OFEBRICHEW, (KE L HEICHD Lz (Fig. 1B).

(A) (B)
4.0
3:5
3.0 3
C
[ X
5 25 % =
S "&b
@ 20 f g *
m
< 15t
oo =
<]
1.0 m
05 % Ik T/
00 el S i i plfles oo
0 2 4 6 8 10 12 14 0 2 4 6 8 0 2 4 6 8 10 12 14 0 2 4 6 8
Days after treatment :  Days after Days after treatment . . Days after
discontinuation of treatment discontinuation of treatment

Fig. 1 Ameliorating Effect of FTY720 on Experimental Autoimmune Encephalomyelitis and
Relapse after Discontinuation of FTY720

Experimental autoimmune encephalomyelitis (EAE) mice were divided into two groups ([: the
FTY720 group (n=6-9, FTY720 0.3 mg/kg) and @: the placebo group (n=6-9, water)). EAE mice were
treated with FTY720, and (A) EAE score and (B) body weight were evaluated. The results are indicated
as the mean + SD. The significance of differences between the FTY720 and placebo groups was

examined by using the Mann—Whitney U-test (* denotes P<<0.05).
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32. BESETROY V3 HRCDS TR TR 2 RIEMEY A b
A A

BT TREOREE~/L/I—T (Th) #ifa (CD4™T Hifa) OFEFUFICKT 5
RIGHEEFBA G ET B0, BEY V/ HEiBE¥k CD4™ T #iE%E MOGss.ss 100
pg/ml F7/E T, CD11c Hifa (FURIR T ARAR) & 72 BRI 152 (CD4™: CD11¢™=10:1)
L 72%%, PE-conjugated anti-mouse IL-17A mAb 33 & O' FITC-conjugated anti-mouse
IFN-y mAb Z W TN A A V3R L, 7a—H A A MU —fEHTL
7e. 728, IL-17A BEL O IFN-y 1, ZH£h EAE OJFERROERE L TE
<JWA Th#ifa TH % Th17 ffEds KL O Thl MRS FELE T HRENZ2Y A MU A
YThHDH. TORER, FTY720 B (IL-17A" #1H8: 0.52%%+0.10 (EHEEER
7=), IFN-y" flifE: 6.00 %*+0.62) TiX, placebo Bt (IL-17A" H#ifA: 0.31%+0.18,
IFN-y" #EfE: 2.41%=*=1.27) &l L T IL-17A B X OV IFN- y FEA I OEIE A
EF LTV (Fig. 2). BB, MOGss.ss R BH) 7KK Th17 3 L Thl MR
BEY VRENICREESN TV Z RS T.

(A) (B)

1.0 80 r

P=0.09 *
—~ 08k [ I I IT
X S 60T
= 06 | =z
8 I 8 40
1

=l 5 I
g gzl Bz

0.0 0.0

Placebo FTY720 Placebo FTY720

Fig. 2 Cytokine Production of Myelin Oligodendrocyte Glycoprotein (35-55)-specific CD4" T
Cells from Inguinal Lymph Nodes at the End of Treatment

At the end of treatment, CD4" T cells and CD11c" cells were purified from inguinal lymph nodes,
and co-cultured in the presence of MOGjs.ss for 72 h. The percentages of (A) interleukin (IL)-17A" and
(B) interferon (IFN)-y" cells in CD4" T cells were determined by flow cytometric analysis. The results
are shown as the mean + SD (n = 4). The significance of differences between the FTY720 and placebo

groups was examined by using the unpaired z-test with Welch’s correction (*denotes P < 0.05).
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3.3, FHEOMBLFZAFTM

FTYT20E DEEN &, 1R (BAERE) , 1BEE TR LI OMKRIIA%
DEREDONT 7 4 O ZER L, FH~ORIEMILDIREI L OB ORE
WZOWT, FREFRA~AT bV ) v s o3P UREEBLIUOLI Y —L s T
AN TN—RBIEEZRANTHRA. 2B, ~w b v ) e F VU Rk,
AT hR VY Ko TR FHRA, =4V UYIC ko THIRE, MR
BEROBMER IR~ BREIZED ST A REETHD. Tz, VI Y— -7
7 A NT—RERY, HEREBERICEDIRAEIETHD.

FRIERF T, BEBLIOHETAEIZRBWT, U 2SERBXOEFF RO R E
BERETIHRIEGIHER SN (Figs. 3D,E). 7=, TIIUTEE D BE¥ORREE
LR S N7z (Fig. 3F). RESE TRTIX, U U8Bk, FPEREDOREMBOR
HERBEEIEl 24 (Figs. 3G, H), B#EHIRIEHEL L T (Fig. 3D. —74,
RFEOBRHZTIZ, VRRSETHREE I L, RIEMIBORE (Figs. 31, K) BLOZ
FUCRE S BidEfe (Figs. 3L) MM EAB CTHUORD bz,

R, FICD3FLIEZE AW T, REMEBRILARREZITY, FHO R ORAE
Hd 7= ORMCD3 T OEEE (B/mm®) 2FHH L7z, RBIERFTE, 62+
21{E/mm* (CEHEHERRZE) THo 7203, RS T H T4 £208/mm’ & BHE
WD LT (Fig.4) . LavL, K39 A %ITIX6027{8/mm* & 1Y, BEE
WZHEIM L T2 (Fig. 4) .
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Non-immunized

Onset

End of treatment

Relapse

Fig.3 Hematoxylin-eosin Staining and Luxol Fast Blue Staining of Spinal Cord

At the times of onset, end of treatment and relapse (9 days after discontinuation of FTY720),
spinal cord was excised and sections were stained with hematoxylin—eosin (H&E) and luxol fast’blue
(LFB). (A-C): non-immunized mice; (D-F): at the time of onset; (G-I): at the time of end of treatment);
(J-L): at the time of relapse. (A, B, D, E, G, H, J, K): H&E; (C), (F), (I), (L): LFB. Representative
images from one mouse in each day are shown. Infiltration of lymphocytes and demyelination were

observed at the times of onset and relapse (arrows).
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Fig. 4 Infiltrated CD3"* T Cell in Spinal Cord

At the times of onset, end of treatment and relapse (9 days after discontinuation of FTY720),
spinal cord was excised and sections were stained with polyclonal goat anti CD3-¢ antibody. The
number of CD3" T cells was counted under a microscope at a magnification of x 400, and the numbers
per unit area in the spinal cord were quantified by the use of imaging software (Image J). The results are
indicated as the mean + SD (n=4-6). The significance of differences was examined by using the Mann—
Whitney U-test (** denotes P<<0.01; ND denotes not detected).
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3.4. IR Ol H % CD4™ T Ml O R R FUEIC T 5 &ML AE
KIETORE Th MIEOFEERIURICH T D RISHEEZHA LN E T 5720,
FTY720 BEDOEEN G, FIER:, TR TR LUK 9 B % 0 gl & CD4”
T #ifa %53 E L, MOGss.ss 100 pg/ml fF7E T & 2 VIXFEHFET T, 72 BEfEEEE
L, & EFEF O IL-17A B L O IFN-y OIRE 2 R REEZ AW TRIEL
7o. BEIERFD CDA™ T ML, WRPURFFRMNIZ, IL-17A (874 +389 pg/ml (°F
PIEHAERERZE)) BELOIFN-y (6.0x 10*+1.9x 10*pg/ml) ZEEL LD, 18
BE TR CIXAEICIET Lz (IL-17A: 78.7 + 80.6 pg/ml, IFN-y: 1.6 x 10* + 1.6 x
10*pg/ml). LA L, K39 BHE TIX, BV, IL-17A (717 £206 pg/ml) F LW

IFN-y (8.1x10*+88x10°pg/ml) L AELREELNHIR SN (Fig. 5).

(A) B)
1400 100000
" % * *
1200 [ P
o) I ~ 80000 :
E 1000 f E
) )
& 800 & 60000
€ o | g
= 1600, Z 40000 |
D =
400 [
=
20000
200 F
0 A 0 -
B Rl e & & et N &
Onset (é\b@é‘ e}»,.Q_" Onset Q}\b\\\\e‘\ 5:&"
<& = &
. <«
MOGysgs . ™ b + * MOGys.5s ... + + +

Fig. 5 Cytokine Production of Myelin Oligodendrocyte Glycoprotein (35-55)-specific CD4" T
Cells from Spleen

At the times of onset, end of treatment and relapse (9 days after discontinuation of FTY720),
CD4" T cells were purified from spleen, and stimulated with MOGss.ss (100 pg/ml) for 72 h. IL-17 and
IFN-y concentrations in the culture supernatant were measured by using a two-site enzyme
immunoassay. The results are shown as the mean + SD (n=3-4). The significance of differences was

examined by using the unpaired z-test with Welch’s correction (*denotes P < 0.05).
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3.5. BV NEiH¥ CD4A' THfaF D AE Y —T MR LA —7 Tk
DEIE
FTY720 DIREZIZHR LEEREZA LN E T 572012, AE Y —T HifRIZE
BLTHAN. AEY—THIRIZIE, 1) ROBIZEISEIHZ oLEEE R LT
BT VU SHBICHET 22 FIALAEY T fEB LD 2) RIER
TCHFEL, R—PREBARCARC= 7 2 7 ¥ — gz RETH =TI X
—AEYV—TMAD 2 BENFET D, vV AHROWEL, £ CD4 25
%ﬁ?é.m7;7&—f%)~TM%@,JVA%@$~:V7:M%&&
FUA URBFETHD CCrENA L ZER T (chemokine (C-C motif) receptor
7: CCR7) RMfa#EE 5+ D CD62L OHFEBUIE . —F, B M IAAEY —
T #BAEIZ, CCR7°CD62L #EHI L TV 5D, JREE THRHCER D v &
WML, CD4" T fMifafo=”7 7 ¥ —AE Y —T #iffd (CD44" CD62L™ CD4" T
cells), > h T/ AEY —T Mg (CD44" CD62L" CD4" T cells) B LN A —
7 T #lifd (CD44” CD62L" CD4™ T cells) OFEIEG (%) Z7a—H A bR KU —
T LT-. TR, BRY VAHHFOZ T 27 Z—AF Y —T HfaOEIEMN
FTY720 BT TR L LKL, BEICHEML T\ (FTY720 #f: 187 +
42 % (CEHWEHERERZE), placebo BE: 11.1 £ 3.0 %; Fig. 6A). 7=, v 7
WAEY —THROFEE b EIMEM AR L7z (FTY720 #: 9.1 3.3 %, placebo
BE: 7.0 £ 4.7 %; Fig. 6B). —F, 74 —7 THEOESIFEEIIES LT
(FTY720 #: 65.0 + 7.7 %, placebo Ff: 75.7 + 5.6 %; Fig. 6C). AlH, —k U > %
FARRIZ Y R ER A FREBE L 7R BBTIE, SR VoSMBNO =T 2 F— A ]
—THIFDEIERE 2D Z BN R ST,
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Fig. 6 Percentages of Memory T cells and Naive T cells in Inguinal Lymph Nodes at the End of
Treatment

At the end of treatment, the percentages of CD44" CD62L" (effector memory T), CD44” CD62L"
(central memory T) and CD44 CD62L" (naive T) cells in CD4" T cells of inguinal LNs were
determined by flow-cytometric analysis. The results are shown as the mean + SD (n=9). The
significance of differences between the FTY720 and placebo groups was examined by using the Mann—

Whitney U-test (** denotes P<0.01).
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4, & £

SR CIEDFRTHICIE, HRNbA VX —T 2y BHENE (RF 7
TRIRTARY 7 R) DAVLNTEY, 2011 49 A»LNRED FTY720
MBI & LTl o 7=, SIL/T = 7 AT PLP DER45y 27 F K (PLPi30.151)
ZIAE U CERL U 72 B M8 EAE I LT, FTY720 A v Z—T7 a2 B
CHEB LT, BEICHREZMGIT 5 Z L AHMEIN TV [24]. £7z, C5TBL/6
< U RIZ MOGss.ss ZAE L TER L 72 B MRt EAE x5 % FTY720 OF
IOV TH R THRE SN TS [24]. REFFRICBWTYH, FTY720 O
TRV EIZ LV, EAE O¥EK Th il Th 5 IL-17A ZFEAT 5 Thi7 M-S
IFN-y % A3 2 Thl HEfEA 2R Y v SRR fREE S, FHE~ORE T Ml
DEEICHHI S, 20X 512, FTY720 28 EAE I L TEN - IBESI R %
FETDH, TOZ Linb, EAE ORREFERKIZIE, REEBOLD Y o EROE)
BREETHLZ ENRENT.

FTY720 i%, ERARAET T M B HIROTEMHEIZITREZ RIF I 20 [25].
F, SMRMFUROHR TERNRERE R -T2 27 4 —AF Y —T Hifa
WXL TS, ZRY N B~ DTEREN W, BELZ RITI 20 [16].
o T, MMOBBEMEEOFERSHRLE L CHIBEL 25 EEL A RRYSESIC
XtTBHY AT BEN. L, ik, KBS, Tk Y o SRk RREE
SN TWIIRRTURR R T HRAAERIND Z LI2X 0, SBICER EE
T HAEEMED FRIS Lz, TR, EAE % FTY720 TIEEL, TO®RKELEL
A, K1 BAMRICERELRBRPHER I, Zhbi, BIRBEE Th #igo
MOGss.55 12X T D RIEMEY A M A U DOFEA L ~LE X ORERBILFOFTR
MOLEMIT O, B, (K39 A%, JRIEH R Th 2D MOGss.ss 1259
DIL-17TARCIFN-y DEABMERTE TR & B L, BRI L Tz, £,
FHEA~ORE T HAREASBEZEICHEN L Tz, - T, RBEESh TV iR
JFRF R EG72 Th17 #AE-° Thl MAEAETE U o Sl b S 1L, HFREICHE O
BRHEL, HEZsIEELi-sELONE.

—mRIZ, EEE LT =7 2 —T Mla0FEMIIEL, PURETH RIS
LIFE A EDOMIICHIIEENHFE SN DD, —HMOMIITEFL, REFHR
B2V THLHREE ZHE S A ) —TMia~&5{tT5. €-T, FTY720
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TOIRFELR, KR THRZFTEY V1 EICREEL, RERELZEE LTS
Bobd, IREHFRLZZ LT, TR A EIRN TREFIRESER I
T EBRRREEZ DN, IBIT, KREIZLY Y U BROF— 3 v 7 R R
TRHEHERLEZEND, REFHLEEZHEI AT ) —T MlaOF—I 70
RN T 7 =7 Z —HBEOTIEHILDO N H—Et o TWE EEZ LN, &
W, =77 % —AFY—THMIEIX, CCR7=°CD62L DREBENEWZD, U
SRR —I 7T, REARICTEEL, PURRRE, =T =¥
—HRETREETSH. —F, B I AAEY —THlEIE, CCR7 X CD62L D%
WD, U SHBICE < IFIET . FTYT720 12 L D168 5%E TR T,
REY o ThfifgaFR D=7 =7 #—AF ) —T #ilg (CD44" CD62L™ CD4"
Tcells) BLOEY F TV AEY —THlild (CD44" CD62L" CD4" T cells) DEIA
DT HEML T\, 65T, FTY720 FEE T T, U UGN TIEML
Licx7 =74 —TMlAXRBHINT, £2O—BIZT7 =7 F—AEY —T #
A LB RIAAEY —T ML 20, MAEY—T MgV L 3FHANT
DEIENEMLIZEEZ LN,
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B2 EBREE O ENERRICRT T AFTY720 & R RBUR O HEIEDH
A

. B B8

AITEITIL, FTYT72005 2 RMERELIEDET LVE TH HDEAE~ U A3 DB
NIEENRE TR LT, KRR, BEERBRIEZZZLBIVEDOA =
ALEHLNE Lz, LovL, FTY720i%, BETFOZFEMELIEIREE DA &
— 7z VBlalltb T, BREMUAEDCEMBRELZARIE TSRS L
b [25], FOEKRMMEIZEV. AT, FIY720012 X > T )Y 3%
ML R LR RF R A 22 ThillBe & FRIBE L, 5 558 & 48 T, %R R HLUR T & 2 MOGss.s5
EHIRNEET 228 T, KREZOBREZFIETE2Z2HLEL,
TEDA I =X LD THRIZIN 7.

2. EBRME L EBRITIE
2.1. EREhW

C57BL/6) v U A, BAF ¥ —/N X U NA—(XSHENGEALE. FAFIX
AE - 1 i 2L.OFEIIES TUTo7e. 0B, RFRITEMMEROEE
FERN T T2 TA T4 (BARZ=E: 20066 A 1 H) BLUEEKRE
B EBRICER T D HEICHEVESE L7,

PRI & 5 K12-16

2.2. FTY7208 L U’'MOGs;s.ss

2-Amino-2-[2-(4-octylphenyl)bethyl]propane-1,3-diol hydrochloride (FTY720) /%,
B RENRKSH B B =#0MEEAS) LV ES Iz, Mouse myelin
oligodendrocyte glycoprotein 35 (MEVGWYRSPFSRVVHLYRNGK) 55 (MOGss.s5)
EANa oA AT 7 /e VKR EH G 2w T s V= I AKKE
) HEEA LT

23, EBRWE CREMENERAOFER L O
EAE OFER L OBERER O NIX, &A= - F 18 - 2.3. L FFEIITo -,
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24, ABR7o han

567, MOGss.ss B TONEEZFA~572%, EAEERFE L7~ T 2% EAE
2 aT OFEEIZEN eV 3B ((1) FTY720 #£: FTY720 (0.3 mg/kg) % FEIAE
Rehs b3 6 [B] 3 BRI O #E, (2) MOGss.ss #: MOGss.ss (10-20 pg/~ v R) %
FIEFRED>H 1 A 1B 4 BREFIRNEER LD (3) placebo Bf: ESTHAAEEKE
FIERD HIE 6 B 3 EME N &EE) 25, BELEZ.

WIZ, FTY720 12 MOGss.ss ZFH 35 Z & T, FTY720 {R3E% O FR % M|
TEBADPENERLNETHDIZ, EAEEREZE LA~V A% EAE X7
DFEEMEIZEN 720 28 ((1) FTY720 #£: FTY720 (0.3 mg/kg) % FEAERED 5
1 6 [B] 3-5 @R 0 #5-8 L ON(2) FTY 720 + MOGss.ss B FA#%: FTY720 (0.3 mg/kg)
ZRIEFEH S 6 [E 3-5 BEFR DL + MOGss.ss (10-20 pg/~ 7 Z) & FTY720
WK DIERM 2-3 BE 0 1 A 1B 4 BEERNES) 1T, 1BE#%, IR
ELiE.

728, FTY720 i, HEHAREKIZ 1mgml & 725 X 5 ICEMHEE, —20C TR
EL, ARBEMLTHWEZ, ~UADOEEZEICEEEN 0.1ml &5 K51
BHABREATHERL, BOBE L. £72, MOGss.ssix, HEHAREKIZ 4
mg/ml & 725 X D IZIEME%, 20CTREL, ARG L TCAVWE. v X1
LhH7zV#EEEN0.1ml &725 L HIZPBS THR L, B HEIRNES L.

2.5, BBV v oREiHCD4” THIME OHET $ o 3

ARE - 1M - 25. L FUHET, BRY UG 2., MiaEER % R
L, EfifaE a7 7 > b L72. 400 x g TS5yl Do BiEt:, BiEZBrE L, 2% FCS
% & 1ePBSTHA R L 72 APC-Cy7-conjugated anti-mouse CD4 mAb (clone: GK1.5;
BioLegend, Inc.; 1:300) 100 plZ Nz, 4°C, BEATRME T C200 M A v F=2~_— |k
Lic, 4% 2_—11&, 2%FCSEZETePBS 1 mlZ Nz 7. 400 x gT557 =
DoBERR, RIEZBREL, 2%FCSZETPBS 300 plx 1%, BD FACS Aria Il
VY —Z —TCD4 THIREDEIE Z AT Liz. B v/ #EioCD4” THkE DM
XK, ST ACDA THIF OB S EH L.

4
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2.6, FHEAARROBEREGF O/ER

VYRR L E X =)L (R T B VERTKR) 50 mglkg® BN S
L, EMXHERE, BESEEINAIZSATORL, LEEEH LK. ELE
WCEREtERIL, AOFEGIR%, XU RXZK T (SJ1211H) % AW TPBS
TYEW L7, +oICVERE, BRI EHFHZRO ML, RS EHANT
FTHEAUEL, BHEBEH S, AXZHAWTIYHLE. #H L5,
RIALTAZATHALT2-AF AT F L ot TERNEL) CBL, '
#& L7z, %, OCT compound (¥ 7 7 &N E4L) 2R LEN—ZF—
WV RIZID, N—RE— )V RZL2-AF )T X D, HirEE L. o
fi LIcARRRIE, 7 ) A 22y b (AFREESERS, KR Iy M, 10 um
DEIICHEI L, MASZ— NRAF A4 R Z R0 LIZHEE, REIE7. HWVT,
T (FHTATRAIBERERL) ICACTISHHEEL, BELE. REE,
20CTIRTFEL .

2.7. RECD3 THilE DRI L O O

AHfi - 2.6. THEY L2 AE G A ZPBSE Q8) IcEnENSHHEL, BEEL
Tz, Veth, WERMEDOSAVAF U F —BE2RIESITH201Z, 03% H0,B8LW
0.1% NaN;Z&E e A &/ — VIRIRICI055 R L7c. BHUPBSE (2/8) i2th®
NSFIR L, Ted L. BEiF%R, 0.1% BLU0.1MNaClx &0 mM Y 8
R, pH 7.0 (FRENEA) ([ZZIR TR Lz, RIT, FEEKA TI000#57
#R L 7zpolyclonal goat anti-mouse CD3-¢ antibody (Santa Cruz Biotechnology, Inc.)
Z# T L, 37CT60sr MfRiR%E, 4CT—BRRIEL7=. PBSE (R) czh¥®
SRR L, Veifie, REWKA T400f547 R L 7= peroxidase conjugated polyclonal
rabbit anti-goat IgG (H+L chain) (MRNSHEZAEMFFRER) R T L, 37C
T60s7fRIERIE L7z, PBSIE (2/8) IZZE TS5 MR L, T, 0.005% H,0,,
10 mM NaN;3 & U1 mg/ml 3,3’-diaminobenzidine tetrahydrochloride (#£z&#t[F]
ALZERTZERT) 2 LPBSEJE F L, 3045 MRS S ¥/, PBSE (2R) 2h
TSR L, iR, v~ Y —~~v XV U VIARICS3SER L, B3R L,
AREE - HIH 2.9 L[ABRIC, BA L7, BMEE T CCD3" THifadx v v v kL,
EBAATY 7 b (Image J) & VT, HFHi~DEECD3" THiME % BEALEE (mm®)
Hleh OEFKE LTEE L.

27



2.8. FHECDA TR DOYE R X OZ OFHMb

AHi -« 2.6. THEE L HETI A ZPBS)E (2)8) I ENSHMRL, Pl
7o Pt t, 0.3% Hy0,38 £ 10.1% NaNs &2 5 e A & ) — )VIEIRIZ 100 R L7e.
BUPBSE (2B8) Itz ThsofME L, i Lz, iRk, BERAICEIRT
2050 FER L7z, WRIZ, FEMEHRA TL1000fF75 R L 7-rat anti-mouse CD4/L3T4 mAb

(Beckman Coulter, Inc., CA, USA) %{# T L, 37CT604fIfRiE#%, 4°CT—HR
RIEL7-. PBSIE (28) ICZ NS5 RIE L, B, N-Histofine® Simple Stain
Mouse MAX PO (Rat) (BfXK&Eft=F LA/ FH A =X, BR) ZWMTL,
37°CIZ T30 MfRIE L7z, PBSIE (28) 2 Ehs5mMiR L, Hifi, 0.005%
H,0,, 10 mM NaN33 & O' mg/ml 3,3’-diaminobenzidine tetrahydrochloride & & ¢ e
PBSZ# T L, 300G S 7. PBSE (QB) IZZNENSHERL, B
%, A Y—~~ ;XTI URRIBOMEL, BRel, AE - F1H - 29.
ERMEID, BALKZ. BEMSE T TCD4 Tl A2 v F L, EEETY 7 b

(ImageJ) 2T, HFE~DRECDA T Z B/ ERE (mm?) H72 0 OF
L taEELE.

2.9. WERHEEAT

WA FERIAEATIZIX, Statceld AW, HHENAREZEOHEICIZX
Mann-Whitney U-test % FiV>, P<0.05 #HRBEHRA Y & L.
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3. fF R
3.1. MOGss.ssDIERZIR
ZRMBVESOBME T NV TRENREORENBESHBZHIE T2 &
NHE SN TVD [26-30]. ABFZETIE, %7, MOG:s.ss EAMIC & BiGEE %
FARBT1-DIZ, EAESERZ B L7z~ U 2 ZRBOEEEICZR 7238 (FTY720
B, MOGss.ssBEE L O'placeboft) (240, 1BE LT (K - 24.28R). HEO
WREEZRBHEL, Ra7{bliz (BRE-F1Hi-23.28). £O/R, MOG;s.ss
#lIplacebodt & LR 5 &, WEHMAAOLNTD, EOHRITHIHNTH -
7=. T2, FIYT208EL T 5 L, ZOHRITERICTHE N> (Fig. 7).

~@—Placcbo
—O-FTY720
—A—MOG35-55

EAE score

Days after treatment

Fig. 7  Effect of Administration of Myelin Oligodendrocyte Glycoprotein (35-55) on
Experimental Autoimmune Encephalomyelitis

Experimental autoimmune encephalomyelitis (EAE) mice were divided into three groups ([1: the
FTY720 group (n=9, FTY720 0.3 mg/kg), A: the MOGs;s.55 group (n=6-8, MOG3s.55 10-20 pg/mouse)
and @: the placebo group (n=7-9, water)). EAE mice were treated with MOGgs.ss or FTY720, and
clinical symptoms (EAE score) were evaluated. The results are indicated as the mean + SD. The
significance of differences between the MOG;s.ss and FTY720 groups was examined by using the
Mann—Whitney U-test (* denotes P < 0.05).
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32. FTY720 & MOGss.ss DB FIRIEDH A

FTY720 DREEA 118 Fl 1% I FERR S L 7= TR 2 FTY 72012 MOGss.ss & fE A # 5
THZETHMHITE ENEDLER. EABERZE LI~ U R ERBOFY
MEIZZEDRRO28E (FTY720 MR X UFTY 720 + MOGss.ssHEREE) (2401, 3-5
BERER, RELE (K- 24.288). RBOHBEZRBHEL, a7k
L7z (RE-F1H-23.88R). TORKE, FTY720 + MOG;s.ssBHF AR TIX, FTY720
BMEE L RER, BHINORBOMEIREZR LT (Fig. 8). KERDOHRBOHE
BAZOWTIE, FTYT20EMEE T, MEAEP4EE (£EE) THRAPER SN
DIZxF L, FTY720 + MOG:s.ssOFFREE T, SEEF7TEETHRET, &V DI
EELBELREREZRDDICE EE o7 (Fig. 8).

40 r
—O—FTY720

3.5 [ —O—FTY720+MOG35-55
3.0 1
2.5

20 1

EAE score

1:50 1

1.0

05

e
0 2 4 6 8 10 12 14 0 2 4 6 8

Days after

Days after treatment discontinuation of treatment

Fig. 8 Combination Treatment with FTY720 plus Myelin Oligodendrocyte Glycoprotein (35-55)
Suppresses Relapse

Experimental autoimmune encephalomyelitis (EAE) mice were divided into two groups ([J: the
FTY720 alone group (n=4, FTY720 0.3 mg/kg) and <: the FTY720 plus MOGjs.ss group (n=8,
FTY720 0.3 mg/kg plus MOG3s.ss 10-20 pg/mouse)). EAE mice were treated with FTY720 alone or in
combination with MOGs;s.ss, and clinical symptoms (EAE score) were evaluated. The results are
indicated as the mean + SD. The significance of differences between the FTY720 alone and FTY720
plus MOGs;s.s5 groups was examined by using the Mann—Whitney U-test (* denotes P < 0.05).
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3.3. FTY720 & MOGss.ss D ff FRIE DMAZEE DR KICD4™ THEfE DO FRE~DBAT
PEICRIET

FTY720 & MOGss.5s D3 FBRIEAD, FTYT20DREK 18 FI 4 1S FeRR S L= Bk
EMHCELERERALN LT, BRETRBLIMAIESAZORRY
REIHROCDA TR &2 R ~To. £ OfER, 18 TR T, FTY7208E A
L OFTY720 + MOGss.ssBF ABERNIZ, B Y v _Eif OCD4” THIflaEkIc B 72 2=
X BN o7 (FTY720H50 8, 1.0 x 10°+3.1 x 10 (CEHEHEERZE) |
FTY720 + MOGss.ssBFE A RE, 1.1 x 10° £ 3.8 x 10°#; Fig. 9A). —7F5, KHEIH#% T
%, FTY720HM#EIL, FTY720 + MOGss.ssHFRE S I L, BFICEAED o
#ith > CD4” TR E AN B LTz (FTY720B0MA, 3.1 x 10° + 2.0 x 107H;
FTY720 + MOGss.ssBEREE, 1.3 x 10 + 5.2 x 10°{#; Fig. 9B). RiZ, FTY720D4K
HICK > THR—I VIR, B S ZThilflaDBFEE~ORE (B17)
DEREZHONETH-0IC, FHOMBIA ZEML, GBI
B Lz, ZOFER, FTY720 + MOGss.ss#E (CD3™ THAME, 13.2 + 14.7; CD4" THAfia,
3.2+2.8) TiX, FTY720% (CD3"T MifE, 51.6 £ 14.3; CD4" T #Hfd, 32.7 £ 26.4)
SR L, REITERE S S hTwio (Fig. 10).
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) End of treatment ®) Day 8 after discontinuation
{208 207
Z NS Z
= 15 f E 15 | 3
(5] Q
Q (3]
2 [ I 2
X 10 | X 0
ol o i
t +
<+ < I I
A
© o0 8 0
FIv720 FIY720 FTY720 FTY720
MOG;;.55 MOG;; s

Fig.9 Absolute Numbers of CD4" T Cells in Inguinal Lymph Nodes

Experimental autoimmune encephalomyelitis (EAE) mice were divided into two groups (the
FTY720 alone and FTY720 plus MOG;s.ss groups). EAE mice were treated with FTY720 alone or in
combination with MOGis.ss. The absolute numbers of CD4" T cells in inguinal lymph nodes (A) at the
end of treatment (FTY 720, n=5; FTY720 plus MOGjs.ss5, n =5) and (B) at day 8 after discontinuation of
treatment (FTY720, n=4; FTY720 plus MOGjs.s5, n=8) were determined. The results are indicated as
the mean + SD. The significance of differences between the FTY 720 alone and FTY720 plus MOGss.ss
groups was examined by using the Mann—Whitney U-test (* denotes P<0.05; NS, not significant).

32



(A)

FTY720
FTY720 + MOGi;
(B) ©
80 80
"=&E\ 705 * :‘E i :
SE 6} =" 8E o0 '
i )
ég 50 gg 50
Og 40 O 40
E 3 30 g 3 30
= =
EE 2| EE 20t
E 2 10 E 2 10
g h 8 5 —I—
FTY720 FTY720 FTY720 FTY720
+ +
MOG35-55 MOG35-55

Fig. 10 Infiltration of CD3" and CD4" T cells per unit area in spinal cord.

Experimental autoimmune encephalomyelitis (EAE) mice were divided into two groups (the
FTY720 and FTY720 plus MOGss.ss groups). EAE mice were treated with FTY720 alone or in
combination with MOGss.ss. At day 8 after discontinuation of treatment, infiltration of CD3" and CD4"
T cells in spinal cord was evaluated by immunohistostaining. (A) A representative image from one
mouse in each group is shown. The numbers of (B) CD3" and (C) CD4" T cells were counted under a
microscope at a magnification of x 400, and the numbers per unit area in the spinal cord were quantified
by the use of imaging software (Image J). The results are shown as the mean values + SD. The
significance of differences between the FTY720 alone (n=4) and FTY720 plus MOG;s.55 (n=7) groups
was examined by using the Mann—Whitney U-test (* denotes P<0.05).
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4. &

Bl

FTIYT20 DRENZHE S BIRIZ, AZE - IR Y, ZRY BN Om R
FREMNThIRO R — IV 7BRB R T—Tha B2 b #-T, Ik
IS BREMSIT 2720120, 2k U VoA TREES L TWL AR
R R ThlE D FB~DOBTZHET 2 4 ENH D, AID, WERTURRFRDY
ThffE Iz 3 L TREMICRERIGE (TFV—) 2BHETENZE, KRR
R ThlIRDOBEHE~DOBITEIHI TE 2B 2 b,

FTY720 T 2R Y 7SRRI KPR A ROThi i 2 RRET, FHERHURO
MOGss.ssaBFRT 2 &, RER OB BEITME Sz, 1RESE TR T,
FTY720E M L FTY720 + MOGss.ssOf FRERIC, BB YU > 3EiF O Thll iz o
MR ET A DR holz. LavL, (KESHE%, FTYT20EMALE T, U %
BRSNS i GEBEICEAT L2728, FTY720 + MOGss.ssBF AR & it L T,
FHE~DCD3" THIIEF & O\CD4™ THIAE DR SFEZ N L 7=, BN, FTY720
HEMER CIE, BB U ENICER~OBITESE O TR Z < FEL,
IR, FRECBITL, RATCTHEEM LB bz, —7F, FTYT20
+ MOGss.ssHFABETIL, £ DOBATHENM OO ERIC K - THIME S iz "I EENE
BRI, £, ZOFRRBRERSICL 2 —#EOERIL, 7757~
BIELFELULTWAE LB N, 775 T~ —FEREIE, 201549 A ([ BE AR
FEDNER SN T L RMERE(LAE D T3 T-[5 3 T, myelin basic protein® #x b FEEH 72
TI/BTHAL-INVEFIVE, LYYy, L7 7=2VBXU0L-Fryrnd
Bl SND T A haR)~—Ths [31]. HURRTME Lo TEHEBESE
GFEEHRI ZRANGFIC Lo THRREIND &, T A — 7 THIEMN S OThl, Thl7
~D 43k Z Th2 AP E THIRENCE T B & B 2 b T\ b [32-34]. A
AEETHWERRLRZ, 7 5F 5 <~ —HBETRATE 31 ENTONT,
L%, RtEMADTFETHS.

Kearney o [35] I, WEGURZFIRNICE ST 5 &, U U EOFEREEK
TRHRAFBEHFENY VRBROT R b=V ARERLHICAET D LE2RELTY
5. #E-T, FTIYT200 Z R Y 7Rk ~D U L EKIEEEEA 23, HmRURRS
CLORBEABEDOFEIZLDFAZUBDREZENL LTV DI AREREZEZ BN
7. AL, RO OMAMEENE SN SHEMS S WITHEESREZRLTND
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FIREMENE X DT, AAFRTIE, MOGssssDFRAIRNHEE 512 & 5 BEMIARIC X

DIGEBIRIL, OB TFTY 208 & L3 5 Lo Tz, 2, WERHUR
DFERATEL, T4 —TRRETHEZFCARBFEEREFETE DN, —ERK
EESNTRETEHFBELICKWI LE2FRT LR EEZ NS, FTY720iT,
RRTURFFRA Y > RBRD kY v S~ ORBEER 721 T2 <, TR
ROT AT ) A — T AR OEE 2 I 2 EEM LR L HE S
NTED [36], EAEICKH L THEHM T+ REREonLEILLNT

FTY720 & R RFUR DG FRIEIC L 2R B U B ROMBMS 5 W IR EE
FEATS 21203, WERFURBEM THRBOCHE Y, 530, FTY720EM C 1 B zE
ABRRRHHETHELIRETANEE LN EEX . F2ETIE, AETRN
H L7ZFTY720 L IR FUR DG FRIEOF AL L O E OFEMARIER A 1 =X
AZOWVWTHALMNETEZ L, ILICHMFAREO—RLEERKL, hoBER
RERBET NV THLEH) VT OREETALEAVTRFTH I ELE
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AN

RETIX, SRMUEEET VIO ERNE CHAEMENKERZL (BAE) I

% AFTYT20 DIRE T HRIZOWTHR~N, UTFOEEE-

1) FTY720i%, EAEIZK L CTENTBENREZRETH2L00, KREHLEM
RICEELHERIHERINE. 2T, —RY UoSEBICREESA TV
R RO ThR O BB R B L OFEEELIcE S &2 oz,

2) FIYT20% 5T, WETURDOMOGss.ss& RIS L7csa, FTYT20H &
BERFORERIZALNT-FRBNAERICIH SN, Zhid, —KRY 54
B OBEW~ORRTRFENTHROBITHERSME T L EX L
: 10y

UEDZ &b, RFFRAEIEDL, ZRY V7S BN TOIRNICRERER 21§

KL TWDOAEEREZ b,
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F2E B Uv~FITT D FTY720 FRFUROFABEEOE AL IO
FOVER A 1 =X 1

G

ARETIE, FTY720 LRERFURDOHRRIEOH AR L OE O /EA 2
H=ALIZDOWTHLNRETHZ L, SLITEFE—BbEzEKL, EfEY v~TF
(theumatoid arthritis) DE7 V& TH 5 glucose-6-phosphate isomerase peptide
(GPlsps330) FEEMEARIAZ VT, LA FOIIEEIT 572, 1) GPlsys.aze ih Btk
BIEIRIZXTT 2 FTY720 36 & OYR R GUR AR L DFAE T B4 R4 L OVEES)
RAITOWTRIANTZ. 2) GPlaosszo i BMEBIHIRIC KT 2 FTY720 & HEBURDHF
RBEDOHRAMEB I OEDERA I =R 2250 T, OFKE T T A k—
VA, @QFE TR OREARIGE, @fIEE T MEOFEZEOB A LT,
3) GPlss.330 s B PEBARI 21T 6T L T FTY720 &R RBUR O FFEE CHE I N
B MR TEDDEDICONTHNT. ZTORKE, 1) GPlasig 355 MR
RITHKT LT FTYT720 & 2 WILHEFURBEMRIEIL, Bh-RETHIRERL
e, WBESRITH S TH o7, 2) FTY720 LBERFUR OB AREIL, KK
THIRADT N b — A, SERIGEOFHFEL L ORI T MREM R EREL A
HHTZ L THRMPOLRERMICEMGEEANTE . F/=, 3) FTY720 &IHK
FUROOEFRRIE TIAR LIZ A, BNRE % b EMe T/, 518, 4)
FTY720 & mRHERHUROGFARIED E 1 & B CI3FFE © & 2 I R Ofifa s
M (GITR'FEHIEME T M) ZHEINESYE, HERGERLE (T7FY—) 25
BLTWSAREMI RSN, L EORER NG, BEI Y U~ F Tk LT, FTY720
EFREGUR DG FAFIED B RO N OREMI B2 B & BN T X 2 HR AR
& & AL D 15 2 FIREME DS R STz,

LI

BT Y v~ F1%, B, xiFE, SRR LOOS AMEOIEERIC X 5 B
BERLRB L OEHREREEL FER L T225H0BCREREETHY, B
BRI~ D U > SERRE IR NE 2 0, AR (B S X %)
DRSNS, WEIEICRE LY o RERCIBIEHIIEIC K » TRIEMEY A S A
V7 Uy AAFZ v aT 7 —E-3(matrix metalloproteinase-3; MMP-3)
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FEOEANEBRPELA SN, RERENETT 5. B& ) v~FOBMNTIL,
T AU B Y v~FEL (American College of Rheumatology; ACR) 7% 1987
FIZRB LEEEERRFRAVONTER [37]. LaL, ZoBKEETE, B
HMOBEfRZEE Y v~F & LTHRET DITITRENRD > 7272, 2010 FiZ,
ACR B L UM U 7 <F %% (The European League Against Rheumatism;
EULAR) O3#FEIT, RHOBHRAOHEICES 2BV -HHABE Y v~ F2
WrEHER R S Te [38]. ZOEKETIE, A< &b 1 ERETLL Lo BgI % (EAR)
ZHL, tMORBPBEOON2WEEZRRIC, 4 HE (A BHEHZE, B o
¥, C SYEHCWE, D: EROMEHRK) c>nwTxaT v rL, £
DEFN 6 RU LSS, Bfi) v~F L.

IHETHE ) UV~ FICERRNEMREZEAT 5 Z LITRET, WEOETIX
ELAEFDOHE (quality of life; QOL) KT w72, UL, BHEIBEEMNA
DOBEBEMHIZXT 2 mPMmEL, Lo X 5> IZ2iEEISZESIN, A ML
FH—hMIRRINDPERBEMMEI Y U~ F 3 (disease modifying
anti-rheumatic-drugs; DMARDs) A% HA| (HT tumor necrosis factor-a

(TNF-a) HUAERFA, i IL-6 XAKFERAE) 2 HAWZIBEROERIZLY,
B ) v~ F OB TFRITEERICEEINT. WECIREDORE BEN R
B~ L7z, LarL, BEY Uv~FiL, —RICEM - BREZEVIETE
O, REMOIEMIERPLETHD. RORRE LT, BKRNEMEEZEANTE
TREICKL, MEREAAREL, TRRELZHERFTE 2101 ORFANBLET
H5. Blzi¥, Tanaka b [39] I &> THEME Sz RRR R TIE, H TNF-
a FURRANDA 7 U F =712 LV KEEIELZ 24 BRI EFETEZ 102
HD D H, WRER, 1EMICOREVIREEMES MR SNTAEFL 56 4 (55%)
DHTHoLLBEINTND. ZOZEhb, RENCHBKRMEMEZEAL,
SHIIFEDEMEEHM FT v 77 U —OARIE THER C & 2 HBlIRREIE D
BISITITRWERE R H 2. BHEEIL, ORI REBRMWERITISZ 572D, B
iU U~TFDOETNVEMD GPlysase s BRI LT, 1 ETROHL
72 FTY720 L RRTURDOHARIEDN IR RERBE L EATE 200G 02 R
L. 2B, RET/AVTHOWTWSBE#IAFRRMETF NiX, Iwanami,
Matsumoto 3 X Y Sumida HIZ XL > TERFE I [40], &b —RICHEEH Y v~F
ETNELTHEAESNDINE AT -7 X0, BEISREL THEXEH
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BTEX5. IbIT, REFRIC CD4' T Ml X OHCOHEAH T & b SHET
HHZ et FTHRRETRTEMFRIRA (BT TNF-o HiiE, 1 IL-6 HiE%)
WX DREZMED G, b MEEY V- FERICEHBL TR EEZ LN TV
[40, 41]. AT, AR THLNIBEREE 13 Hibiz> bk T 5.
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% 18 Glucose-6-phosphate isomerase peptide (GPIsps3z9) 7% 2 BEER K269
% FTY720 35 & U GPlsgs 339 ELMBIE DRIE FHIZIR I L OTREAI R

1. B B

BIEI Y U~ F ORREFEIZIE, T ML, B #ifE, FPEK, ~rurr—U%
D% < DHIFARRIEMET A S A U35 L TWA. FTY720 1E, &Y v %
M U OB EHIE L, RERBEISEZIHT 5 REMmHETH
5. —7, WEHURZAWEROFEAMEIZOVWTY, BEREERET LT
WEINTWD [26-30]. AHiTIX, Bfi Y V~F OET NLVETH D GPlssaz
FEMBIHI R T D FTY720 38 X O RFUFR BEIMEE O F A OV TR
ey

2. EBRMEL EBITIE

2.1. EREW

DBA/1] =V A%, BARZ A=A V—HAE4E (BM) »OEALL. @F
FEL1IE-F 1 - 2.1.OFECH-, TTo 2. 2B, AFRILEIWEROE
ERFERZETTA BT 4 (BARFNSE: 2006F 6 A 1 B) BLOHERE
REEWERICET 2 BEICHENER L7z,

FFAlEE: K11-15, K12-16

2.2. FTY720 B X GPlazsssg

2-Amino-2-[2-(4-octylphenyl) ethyl]propane-1,3-diol hydrochloride (FTY720) i,
EERERASHE (B B =_#/EKKASE) LVEEEIN 7. Human
glucose-6-phosphate isomerase 325 (IWYINCFGCETHAML) 339 (GPlsps339) 14
Ry RA AT 7 eP—FRett E a—pn 724 v P=) 372 ABREH)
MHEA L.

2.3, GPlys.z FHEVEBAEIR OFE R & OFHE

hGPIs;s.330 1| mg % dimethyl sulfoxide (FOYEMiIZE TEMKN ) 76.9 pl IZEFE
%, EHBREAKEMZ, 650 pg/ml & 725 X 5 ICHE%E, 20CTHREL, A
REVEME L C A=, Freunds complete adjuvant H37Ra 3 X ONE & AR B K THIR
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L 72 hGPlIss.a30 ¥ (133 pg/ml) % 1:1 DEIETEA L, AL &€/, DBA/1J

(6-8 Wik, M) #EES R CEE L, $L{k SH 72 hGPlags.sz0 150 pl (hGPI3os.330
10 pg FHY) ZERIMICEARE Lz, £/, BEOY BRIV 2 B#IZ PBS
THINL7=H B%EmHE (pertussis toxin: PT, EMD Chemicals, Inc., NJ, USA; 1
pg/ml) 200 pl (PT 200 ng fBY4) Z MENERNTE S L, GPlisss o sttt B2 2 fER
L7z [40].

ERERATR.IL, Brand & [42] DL T OFIAIEICE S, BFFICFHER 27
{t. L7z (Clinical Score). 0, 1E%; 1, ALBEI X OBRE D[R EREH D0
TR OMER; 2, ALBTR K OREE O JRHF e BARE B B\ xS B O IERR; 3,
FLBER KL OV RRE O RHAL BIRE H D WVITEMES OMEIR; 4, KRB LOEE
DB, 2, BT TOERS 2 WITEDOEE.

24, Ao hanv

hGPI325.33 TIREAE L 72DBA/1J~ 7 A % 4%E ((1) FTY7208E: FTY720 (1 mg/kg)
ZiEeElRE AL, (2) GPlysasoff: hGPlysase (10 pg/mouse) 1 H 1[EIFFIRPIH
5., (3) placebofif: HHAZKBEKZIBIERAOLKE) BILW (4) REER: &
SAZEKZIAIBRRORS) 200, 08 L. BETFHHRICOVTL,
FTY720%%, placeboffds & ORB/ERE L, MEB 225228 % £ T, GPlas.asohtl
BAERB D OSABETHRE Uiz, IBEMRICOVTIE, FTY7208, placeboftis
L ORBAEREIL, RIEH (E(E8-9HE) M D22HBE T, GPLasssolfIIFIEH

(EfE8-9R %) M HSAMBEE LT,

728, FIYT20iZ S AZREKIZI0 mg/ml e 72 5 X 5 IZEEME%, —20°C TIRE
L, AREHL AW, v UROKREZEICRSEDN0.1 ml&22d L5 ICHE
SAZBEKTHINL, BOE L. $£72, GPlsssldAH - 2.3. & FHED HIE
THREE, BSEX0.1mlE s X IZPBSTHRL, HIRNEE L.

2.5. BAETERREI T OfER

BiE22 B (BERTTE), TRV AL EZ =L (R T X —/V1E
5K%) 50 mg/kg IEIEANHKE L, EMSTHEAR, BIKZOIEL, 10% iz
AL~ Y CBERICANT.. 48 FEEZICEY H L, 3 R OfiAKER, 4CE
HETD 0% =& /) —/VIZEA L. 2 BRIV L, 4CEHT, TuEBK
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B (K-CX, RXE&tt7 70<) WA L. 7 BRI H L, 3 BEREFAK
Lz, B 10% THEEERL~ Y CEIRICERAL, 24 RERIZICHEBZ EUD
H U7z, 3 BRRERAKKEER, Tissue Cassette (2 AN, HENEEOBIEE (275
m—& YU —RH-12PM) 2> bL, B1E-F1H 26 LREEOHIETHEE
RBiE LTz, BBAENET LIHEE, X770 8D, X574 T my
FEEELE. NG 74T ny &7 0 b—25 (ROM-380) ik b L,
5 um OEIZEYI L. U L-EMEMEIYE, MASa2—FX5 4 KJT
ADEICFEYE, @RI, Gk, 37COEBRMIC—BKREL, EELE.

26. ~TERXVY e 2 FDGRE

AHi - 2.5 THR, BEE LICHBIEAZBIE - H1H - 27. L RROFIE T
~ b XV ez FTUUREL, REBIZ, VTSV ATHRALRE. BREE
THIEL, FRIPFEHMTEDEECEESY R EKIZEOREIZOWNT,
FHME L7, 1, IEF;2, BE;3, PHE 4, HE. LB, FHmIX, ER53EFE)N
774 REHTTITY, ML Lz @ % Histological Score & L7z,

2.7.  IIEHHIhGPIp5.330 total IgGHUA DI E

RIYAFLr~vA7aBZ A X — TV (EIAT7 5y 7 L— b, ZhHigEER
Stk BHE) 1201% TV TFT Y v AEER0]1 MY VEET R U U LBRER,
pH7.5 C¥ME L 72 GPlagsaze (1 pg/ml) %0.1 mlAIL, 4CT—BRIRE L. T X
Bl —F—% AT, BIEERE, 0.1 MNaClZ & 10 mM Y BEFEE R, pH 7.0

(FEEEB) %0.25 mIAXL, 4[EIFEE L7Z. 0.1% BSAE L 100.1 M NaClE 5010
mM Y VEERRER, pH 7.0 (FBEHKA) %0.25 mlAtL, 4°CT3RFRIR L. 7
AL —F — % AWVWTERERE, BEIRATS000fFAR Lz~ v 2 OHMim
HE#0.15 mIA L, 37CCIRERIMRIESR, 4CT—BRELKE. TAPL—¥—%
AVT, RmExLRE, £ RARICEFRBTY L— FaEE L. BEIRA
T7500f%##R L 7= goat (anti-mouse immunoglobulin (Ig) G H+L) Fab’-HRP (¥
KELEZEYEMIEFT) £0.15 mlAN, 20CTIRFRMHRIE L. TAE L —
Z—EAWT EEAERIUE R R, L RARICEERBTY L— hakE L.
75mMo-7 ==V VT I (FTHT7ATATKEKEH), 0.025% BSAB LW
0.025% H,0, % & Te50 mM ErEE T N U U AFEEHK, pHS.0% 0.1 mLA#L, 37°CT10
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SRIEEEN S E1T 272, 1.2 M HyS04+2.4 g/l NaySO:¥EE #0.05 mIAL, BEEN
Jt% 181k X, Microplate Reader (Model 680, Bio-Rad Laboratories, Inc., CA,
USA) % AV T490 nmD W SEE 2 JIE L=,

2.8. M¥EHHIhGPLssa30 IgGH 77 T % (IgGl, IgGla, 1gG2bk X WeG3) #i
ARAf D HE
MEHFIeGY 7 7 7 AR MORIEIZIL, mouse monoclonal antibody isotyping
reagents (Sigma-Aldrich Co. LLC., MO, USA) ZH\W, A1 VA NTF 7 v a v k5
BIZFEH L. RVAFLr~vAfraffF—0=)V (BIA7Fy FTL—F,
EMMERRSE) 1201% T TFT R U AEET0IMY VBT Y U AR
&R, pH7.5 CIAfi# L 72hGPlIss.a30 (1 pg/ml) 0.1 mIAN, 4°CT—BEE L=,
TAEL—F—ZHNT, BWEERE, TefEiE (0.05% tween 20 % & {°PBS)
#0.25 mlAR, 4B L7z, BRERAZ0.25 mIAfL, 4CT4RFRIRIE L7z, 7
AV L= —Z O TEBEEZRE, BEWRATI00EAIN LIz~ ¥ 2 Ok M
E%0.10 mlAQ, ZRCUEMMHEE L. TAEL—F—2 AT, #HiRiiE
ZERE, HEFRICERFRE T L — M2 L. RERA T1000R57 R L
7-mouse monoclonal antibody isotyping reagents ™ goat anti-mouse IgGl, goat
anti-mouse [gG2a, goat anti-mouse IgG2bd % \ ‘i goat anti-mouse [gG3% 0.1 mLA
h, 20C T30 HMRRE L. TAEL—F%—42 AT, BRIORELRE, &
ERBRICTRF R T L— M &S L. BEERA TS50004% AR L 7=anti-IgG
(H+L chain) (goat) pAb-HRP (B &#HEFAEWEMIHT) %0.1 mlAN,
200C TR LTc. T AV L—F — & AW T LR 2 b &, Jo & Ak
(SRR TS L — P E2WIEF L. 7.5mMo-7 ==L ¥ 7 I, 0.025% BSA
B L 100.025% H,0,% & 1e50 mM FEEE T R U U LAFEREK, pHS.0%0.1 mLAZL,
37C 10 FEIBE R RS 1T 2 72. 1.2 M HpSO04+2.4 /1 Na,SO; 781K 2 0.05 mLA A,
B S # 15 1E X, Microplate Reader (Model 680) % FV>T490 nm D W S
ZRIE L.

2.9. HEHET

WEHARATIZIX, Statcel3Z AV V2. MEHFHAFEZOHEIZIE, Mann-Whitney
U-testZ AV, P<0.052FHEBZEZHRY & LT-.
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3. & R
3.1.  GPlssszo s BMERIEIRIT K95 FTY720 3 & O GPlsyszz0 DIAE T BHRNE

FTY720 3 X T GPLsos.a39 D GPlsys.sze 5 B BB R X9 5 FIAE T BRI % BH
BETHEDIC, TNTRIERDLRE/E22 AR ETBIOEEE»S 5
BEE CTTFHBNCEE Lz, BRIER OB A RIFIICBIE L, ML 7.
Placebo F¥ TId, JEAFEAY 1 B CRE 2 F 8 DALBE HER S 41, K 2 BRICE
BIEIDIEAR SR K & 72 o 72, FTYT720 O PRl 5 <L, 2@k CHEgSixDR
EXNIE S, EROBEZX, 720 FOLTRIE L FERIEMEE L FR
ET&®olz (Fig. 11A,B). GPlysa D THRIE S TH, 2fHE{E T placebo # &
g LT, AERBIE TR MR I (Fig. 11A,B). &RIiZ, BfE22 H
BOBESHEBIF Z~~ F XU v oAV URE L, BEOBRAR L%
FEMARIRE 2 58 L7z, FTY720 38 & O GPlysase O FRABIE 51L, W biE
FEDIEBTE RIS K ONRIE A A I8 1 % B Lo il L 7= (Fig. 12).
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2 12 | —0— Non-immunized (n=3)
(=]
(5]
= 8
E 6
= 4
O
0

0 7 14 21

Days after Immunization

®)

Placcho  FTY720  GPlysis  immeBed

Fig. 11  Prophylactic Effect of FTY720 and GPIs,5.330 on GPI;35.330-induced Arthritis

Mice with GPIsjs.330-induced arthritis were treated with FTY720 or GPIss5.339 from the day of
immunization. (A) Clinical symptoms of arthritis were evaluated from the day of immunization to day
22, @: the placebo group (n=4), M: the FTY720 group (n=4, FTY720 1 mg/kg, orally, 6 times a week,
from the day of immunization to day 22), A: the GPls5.339 group (n=7, GPlszs330 10 pg/mouse, i.v.
once daily, from the day of immunization to day 5) and <>: the non-immunized group (n=3). The
significance of differences in clinical scores was examined by Mann-Whitney U test (¢ (the FTY720
group vs the placebo group), b (the GPl3ys.339 group vs the placebo group) denotes P<<0.05). (B)
Photographs showing typical paws of non-immunized mice and GPI;55.330-induced arthritis mice with or

without FTY720 or GPI3s.339 treatment, taken on day 22 after immunization.
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Placebo FTY720 GPL;55 35 imnlfltl)lllli-zed

Histlogical Score

Placebo  FTY720 GPlyy g imrlnj:::i-zed

Fig. 12 Histological Staining of Carpal-metacarpal Joints

Mice with GPlsps.330-induced arthritis were treated with FTY720 or GPlyys.43 from the day of
immunization. At day 22, carpal-metacarpal joint tissues were excised and stained ‘with
hematoxylin-eosin (H&E) and anti-CD3 mouse mAb. (A-D): H&E. (E-L): CD3. (A, E, I): placebo mice.
(B, F, J): FTY720 treated mice. (C, G, K): GPl35.33 treated mice. (D, H, L): non-immunized mice. A
representative image from one mouse in each group is shown. The arrow indicates synovial hyperplasia
and inflammatory cell infiltration. (M) Histological score is indicated as the mean + SD for all mice in
each group (placebo: n=4, FTY720: n=4, GPI;55.330: n=7, non-immunized: n=3). The significance of
differences was examined by Mann-Whitney U test (% denotes P<0.05).
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3.2.  GPlaps.sz0 B EMEBIEIRITH T 5 FTY720 B L T GPlsgs.zz0 DIAHERN B

GPl325.330 5 BMEEIFI AR IZ X 2 FTY 720 3 5 VM GPlLags a3 ELHBRIE D VRES)
REWALNETDHDIT, BIER (BE89 BHE) b FTY720 &, placebo #
BLOURBAEREIL 22 BRRE T, GPLysaw #H1E 5 AMBE LZ. BREROE
L% RERFAIICEZ L, i L7z, FTY720 B35 X O GPLagsase BEITFEIZ, placebo
FELHE LT, ARICWREEZIHE Lz (Fig. 13). £z, WTIHbIBEOBERK
B L ORIEMIDRE 2 F R ICHIE L (Fig. 14).

RIZ, FTYT720 3 XN GPlaos.aze DIREHIE 525, HL hGPlags.sze FLIKEEAIZ K
ETHEZHAL LT A7, MiEF OH hGPlsss FLAMME (total IgG, 1gG2a,
[gG2b 8 L W 1gG3) ZEEFRAE R EEE AW THIE L7z, B&E22 B D FTY720
B (total IgG: 1.28+0.72 (CE¥EHAEHEMR7) , 1gG2a: 0.69+0.29, IgG2b: 1.35+0.58,
IgG3, 0.23+0.18) 3 & U GPlsys.330 & (total IgG: 1.54+1.22, IgG2a: 0.61+0.37, IgG2b:
1.23+0.67, 1gG3, 0.19+0.16) DOHLAAMIZ, placebo & (total IgG: 2.65+0.93, IgG2a:
1.35+0.27, IgG2b: 2.05+0.65, IgG3, 0.49+0.22) L HEL T, AREICKMETH -
7. BT hGPlsps.330 IgG1 FUAMMIZ DWW TIL, KB CTEEREBIZA LN R o T2

(placebo F: 1.40+0.60, FTY720 &: 1.4120.69, GPIsgs 339 Bf: 1.02:£0.34) (Fig. 15).
IgGl FUifflii, Th2 BIDREISENEM THIBIWE LTH LR TS, K
16T FTY720 BB LTV GPlysay A TIHEROBEN A DNILICH DL 5T,
IgGl HRBICHBRERL LR D222 &0 5, REFIVOFREFRKICIT,
Th2 Z1 ¥ Thl ZBNEALT, Thl BV A b A VEAOIMENIZL Y, HED
EAEZHIE L TWDEERE 2 b,
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Fig. 13 Therapeutic Effect of FTY720 and GPI335.330 on GPI335.330-induced Arthritis

Mice with GPI3js.330-induced arthritis were treated with FTY720 or GPIs;5.339 from the day of
onset of symptom (day 8-9). Clinical symptoms of arthritis were evaluated from the day of
immunization to day 22, @: the placebo group (n=8), M : the FTY720 group (n=10, FTY720 1 mg/kg,
orally, 6 times a week, from the day of onset of symptom to day 22), A: the GPIs;s.330 group (n=11,
GPlI3ps5.330 10 pg/mouse, iv. once daily, from the day of onset of symptom to day 12-13) and <: the
non-immunized group (n=3). The results are indicated as the mean +/— SD. The significance of
differences in clinical scores was examined by Mann-Whitney U test (¢ (the FTY720 group vs the
placebo group), b (the GPI3ys.339 group vs the placebo group) denotes P<0.05).

Histlogical Score

GPI Non-
Placebo FTY720 2539 nized

Fig. 14 Histological Staining of Carpal-metacarpal Joints

Mice with GPI;;5.330-induced arthritis were treated with FTY720 or GPlsps.339 from the day of
onset of symptom (day 8-9). At day22, carpal-metacarpal joint tissues were excised and stained with
hematoxylin-eosin (H&E) and histological score is indicated as the mean + SD for all mice in each
group (placebo: n=6, FTY720: n=6, GPIl3js339: n=6, non-immunized: n=3). The significance of
differences was examined by Mann-Whitney U test (* denotes P<0.05).
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Fig. 15 Effect of FTY720 and GPIs;5339 on Production of Anti-GPI;ps33 IgG Antibody
Subclasses

Mice with GPI3zs.330-induced arthritis were treated with FTY720 or GPIss339 from the day of
onset of symptoms (day 8-9). On days —1, 8, 15 and 22 after immunization, peripheral blood samples
were collected, and the levels of anti-hGPI5;;5 555 IgG antibody subclasses in serum were measured by
means of enzyme-linked immunosorbent assay (% denotes P<0.05), @: the placebo group (n=8), H:
the FTY720 group (n=10, FTY720 1 mg/kg, orally, 6 times a week, from the day of onset of symptom
to day 22), A: the GPIs;s.339 group (n=7, GPl335.339 10 pg/mouse, i.v. once daily, from the day of onset
of symptom to day 5) and <>: the non-immunized group (n=3). The results are indicated as the mean +
SD. The significance of differences was examined by Mann-Whitney U test (% (the FTY720 group vs

the placebo group), b (the GPIs;s.339 group vs the placebo group) denotes P<0.05).
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4. E £

FTY720 OFRARI#RE1E, GPlasaze i B MEBIHI R D FIE & | ZITFEEITHIH L
Tz, TOZEND, RETIVOREICIE, RELLESH~D) KOS N
HETHY, ZULEH Sz, BESNHE SNEZEEZ N —7,
FTY720 DIERAIREIL, GPlss B BMEEHIRDEREBEB LI OD, Z
DNRITEIHITH 7. FTYT20 X, “R VU SRk~ DERELZET 5T
A =7 THRSEY FIAAEY —THZREECX 52, BREN VT
=7 Z—AE Y —THRFIITHELRITI 2 [16]. Blb, kU >S4
W CIEMEAL L7293 T MR O BET~OBATIZIHE T& 523, BRICRERIICH
T -HFETDH T 7277 —AEY) —T MRKICKIETHRIIFP =0, 1HED
EREOHTHoZEEZ BN,

RRGURZ AWZIEED A Y v M, FERPURRROICREISE 2 1H T
5ZLThHD. —H, TAUVUY LTI, ZEOHEEZMELTEZ LN
2Fonsd. £, BEBROTF 74 7% —vav DY R7RFHIEND
2, AECHEMALEWEBROBREETIE, 7FH7 4 7%y~ a3 v 7 130R
SN0l KEICB W T, IWRGUR O FFIRN I 5 07 A2 RET LR,
FTY720 &[FERIS, FRIRIE G, GPlis.ase o5 5 BIEI K O FRIE & A B I
L7zis, BRI ES TRZEODRITH IO Th o7, Wb, FUREMEEICE
WTHBHIREE LT~ BMEADNRETH D Z &R Iz,

RRTUR Z FFRAICR G 2 &, FURRRIMRIE, U2 S8R EERIC

BIZEREL, HBRTHEEZLN TS [35]. Hib, BRIRGEEEE Y v
NENTHERL, MRIEZFETIZENERERAEEZOND. E5 T,
FTY720 ZRRFUR LR LIHE, kY S 80 b Bfi~ms 9 U o3
ROBHAME, REESh, HRVRE~OEARDRN L2 L TFRISNS.
£, FTIY720 %, #7270l AZKFM, 7 v AR EOGRBEMEIE L X
720, UV UNEROEHICITREE RIZS 2 [15]. Blb, BRRFBEICE->T
FRIN BRI BZISERMH SN NTZD, TR =R (75— FE)
DFEBENHEFEINRNEEZOND. FE 28I TIE, GPlynss b EEEEiLIC
4D FTY720 B L OYHETUR (GPlasaze) OHAMB LI OEDOIERAA =X
CDIZODOWTREZMZ 5.
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%281 GPlssase s EMEREIR IR 2 FTY720 &REFUR O R EEDOE H
MBI ONZDOEAA =X L

1. B W

ARE B 1HITIE, GPlasss B MERAE &I 25 FTY720 3 £ U GPLisas
BEMEIEDOR AMIC OV TN, TR SIZ L 2 FBEMSIZRTRD b
0, IBREOFRSOMEIRITE SO TH 72, KE T, GPlas.sze ihE MBI
RITHKT D FTYT720 &FETUR GPlags.sze & DHFAFIEDH AMER L O E DIEH
A =ZALNZHOWT, 1) KK THROMIIIE (TR M—TR) OFE, 2) K
K T M ORERTRIC T 5 RBEANSE (T FY—) OFE, 3) Hl4HME T H
fa D YETEE DB DR

2. EBRMEE EBTIE
2.1. EBREhy

DBA/1IJ w7 A%, BARAZ AT NV —BASHENGEA L. HELXE1E -
B E -2 LOFEHES TTo T, 728, ARFFRISEI IR O IE 72 E
MiF7= A4 KT 42 (BARZNEE: 200656 A 1 B) BLOERKREHHE
BRICBET D HEICHEVER L.
A& S K11-15, K12-16, K13-16, K14-16

2.2. FTY720 3 £ O GPlIsy5.339

2-Amino-2-[2-(4-octylphenyl) ethyl]propane-1,3-diol hydrochloride (FTY720) (%,
HEHREKRNNSLE (B A0 =/EKA2Ht) LVES5 I N 7. Human
glucose-6-phosphate isomerase 325 (IWYINCFGCETHAML) 339 (GPlsps339) 134
REYNAFT 7 ) unP—KRett Gl a—u7 40 Vx/ 37 2AFEREH)
NHEALT.

2.3. GPlssszois BRI EI 2 DFFE I K OFEAH

GPlsps.33075 EMERIFI A OB B L OWEKRIER OFEMIL, AZE - F1H - 23.&
FIEEIZAT o 72,
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24. BBR7o ban

GPls25.330 CIREAE L72DBA/1J~ 7 A %48 ((1) FTY7208f: FTY720 (1 mg/kg)
Z1H1ERAO#E, PBSZ1H1EFEIRNE S, (2) GPlypsaoft: EHAREKE
1R 1ER O E, GPlsssse (10 pg/mouse) %1 H 1EIFFHIRNIES, (3) FTY720+
GPLaosasofit: FTY720 (1 mg/kg) Z1H1EREOEE + GPlsssse (10 pg/mouse) %
1B 1IE#EARAR G L (4) placebofif: R AZEKE1A1ERO#E, PBS
Z1H1IE#BRNERE) 1200, RIER (BE9-10A1%) »OSAM, BB L-.

708, FTY720 1%, HEHAREKIZ 1mgml & 725 X 5 ICEMEER, —20CTH
EL, ARBML AW, ~VAOREZREICEEEN 0.lml £ 72B k51
TS AZABKTHINL, BOBE L. 72, GPlss IAE - 5 1 & - 2.3.
LRBROFETHRESZ, HE5EN0.1ml £725 X 5ICPBS THIR L, #IRPIEK
SLl e

2.5. U UNEGIA OER

EAE 14-15 HTR (RESETH), ~vRIZBKI I —N (FHFTAT R
A t) B (400 mg/mouse) #FENENE G L, EMKEHTERE, BERY v
REIEFRILL, 10% FHEE R~ Y ERIC AN, 24 BRRIICER Y L,
3 KFfE DK K BER%, Tissue Cassette (2 AL, HENETOEER (7 Fu—4%
Y—RH-12PM) (ZEv L, F1E - F1Hi-26.LAKCEHRELZ. &
FTAENSET LIcigs, T 70 VBB L, T 70T uy 7 #ERLT-.
RIT74vTvy %378 b—2 (ROM-380) 2ty FL, 3 um DESICH
L. BUL-HEEZHERERIE, MASa—FRXT 4 KI5 20D EICRYE, &
BeSETo. B, 3TCOERMIC—BKEL, BEE L.

2.6. Terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling
(TUNEL) Z:fa
TUNEL #f1Z1%, ApopTag® Red In Situ Apoptosis Detection Kit (Merck
Millipore, MA, USA) % fV 7o, AHi - 2.5. CHM, BE LEREARALE 1 E -
1 EN 27 L RABRICHNT Uiz, BRT Lo RIEAR % 4 4y Ak BE,
PBS IZ 5432 L, ¥ L7, Bk, PBS T 20 pg/ml (AR L 7= proteinase K
(Boehrmger Mannheim, Germany) #i& F L, ZJR T 15 oM§#EL7-. PBS &
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Q) IcEznENn s pER L, BEE4, equilibration buffer 2 FL, =BT
15 pHEE L. ROBEKEIRYFRE, TdT enzyme & reaction buffer % 3:7
TRE LIZEEEZRE T L, 37CT60 mMRISSEz. REKRTISHERRLE
stop/wash buffer {2 10 2yE1iE L7-%, PBSJE (3 B) cthFh 1 R L, Bk
% LU7c. PEi1%, anti-digoxigenin conjugate & blocking solution % 34:31 TIEA L
EEREBTL, ERT305M&FELZ. PBSE @B cthzh?2 oiE
L, e L7z, Pei#i%, Hoechst 33342 %4 T~ L, =R T30 4rM##E L7z. PBS
B QR cthZEh s oMRL, EE#, 7V en— U THALL. RER
RBMERT U F N AT CHRE L. TUNEL' Mifax 2722 3 ABH U2 b
L, ZDOYHEETHR b—v A Mgk s Lz, BRAEY 7 Y =7 O Image J
RV, MR E L, BEES 20 07 R b — v Ak (f8/mm?)
R L.

2.7. BV AR OT R b — v AR OE G O

JEAE 14-16 B (BIRETH), F1E-F1H - 25.LRALCHIET, BRY
VR REE, MIRRER AR L, AMBEKE I ML 1.0x 10°H
FTOLSml Ty R_RUFa—TITHEL, 400x g T 5 o OOBER, LIEXR
EL7. 2% FCS &t PBS TH&HM L7= APC-Cy7-conjugated anti-mouse CD4
monoclonal antibody (mAb; clone: GK1.5; BioLegend, Inc.; 1:300) % 100 pl il x,
4°C, WEFTSME T C20 oMEE L. 2% FCS #&4 L PBS % I ml %, 400x g
T 5 & OB, EiEAFRE L7z, IRIZ, FITC Annexin V Apoptosis Detection
Kit with PI (BioLegend, Inc.) % MV THEfE A Y4fa L72. Annexin V binding buffer
THAR L7z FITC annexin (1:40) 3 X U propidium iodide solution (PI; 1:500) @
IRA IR Z 100 pl %, 2R T 15 53 [F§HE L 7-. #{&7%, annexin V binding buffer
A0l IIL, FArr Ay o (N-NO3SST) Z@iBSE, SmlAU AF
LIy RFa—7ZEIX L7z, BD FACS Aria I &1 Y —%—%H\T,
CD4"PI T AT @ annexin V™ fIEADE|S 2 fBAT L7T-.

2.8. BV > /REiH D CTLA-4" Foxp3 CD4" THEIEE K U'PD-1"Foxp3 CD4"T

R D E|E O FEAR
FB1IE-FB1H -25.LRUHFET, BIE14-15 B (BEXETE) OREZ
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Y ‘//\"E*"%@" D& L, 2% FCS & T» RPMI1640 S5 HIIC KRB L7=. 400 x g TS5
SRELHER, REERELL. My vy MM, 1L0x 10T 1.5ml =
YR F a—TITHTEL,400x g TS5 R OOBER, EiEZRE L. 2%FCS
% & ¢r PBS THAR L 7= APC-Cy7-conjugated anti-mouse CD4 mAb (clone: GK1.5;
1:300) ®& & B X APC-conjugated anti-mouse mAb CD279 (programmed
death-1; PD-1; clone J43; BD Biosciences; 1:200) DE&EEHK % 100 ul iz, 4C,

ST T2 HM#E L. #ER, 2% FCS & PBS & 1 ml iz, 400
xg TS5 oM=L mBEL, EEZREL. KIC, PBS T20 AR LFAK L
1 x mouse forkhead box P3 (Foxp3) fixation concentrate (BD Biosciences) % 1 ml
Mz, 4°C, BEFTAAET T30 ofFHE Liz. #E%, 400xg TS5 oME LR
L, RiEZFRE L7, PBS T 5 {5 LS L 7= 1x mouse Foxp3 permeabilization
concentrate (BD Biosciences) 1 ml T L, 400x g T 5 il L oBEtk, g
ZFrZE L7z, B, 1x mouse Foxp3 permeabilization concentrate % 1 ml TR L,
37C, WERTSMET T30 oMIFE L=, BE®R, 400 x g TS5 oM=LSBEL,
EEZBFRE L. 1x mouse Foxp3 permeabilization concentrate T IR L 7=
phycoerythrin (PE)-conjugated anti-mouse Foxp3 mAb (clone: MF23; BD Biosciences,
1:300) O & /% %\ iX APC-conjugated anti-mouse CD152 mAb (cytotoxic
T-lymphocyte antigen 4: CTLA-4; clone: UC19-4F10-11; Tonbo bioscience, Inc., CA,
USA, 1:200) @/E/\{’Wz% 100 pl AN R, Z|iR, MEATSRMET T 20 HfHE#E L.
B, 400x g T 5 oELBER, LIEERE L. 2% FCS 25T PBS 200
pul B L, A e Ay a2 (N-NO35SST) Z@iBSHE, SmlARY RAFL v
70 RFa—7|ZE L7=. BDFACS Ariall #/v Y — % —% T, Foxp3
CD4"T #ifaH > CTLA-4™ #if2dds & O PD-1" #ifld DE|& & fighT L 7=,

29. BBV /] HifF D CTLA-4" Foxp3 CD4" T #ifid, GITR Foxp3™ CD4" T i,
CD39"Foxp3" CD4" T i3 & O Foxp3© Helios” CD4™ T Hifa D B4 o F4fh
BI1E-F 125 LRAUCHET, BIE14 B (RESETR) OREK
NEiEZTVIEL, 2% FCS %%t RPMI1640 iﬁﬂﬂ%l%‘:@ e, Gl o 10’1@1@“0
15ml =y _XyFa—TZHEL, 400xg TS5 mEELOoBEE, EFEEREL
72. 2% FCS %#&Te PBS TH#R L 7= violet 500 (VSOO)—conjugated anti-mouse CD4
mAb (clone: RM4-5; BD Biosciences; 1:200) , FITC-conjugated anti-mouse
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glucocorticoid-induced tumor necrosis factor receptor-family-related gene/protein

(GITR) mAb (clone: DTA-1; BD Biosciences; 1:100) 33 & U" APC-conjugated
anti-mouse CD39 mAb (clone: Duha59; BioLegend, Inc.; 1:200) D{EAA# % 100 pl
Mz, 4C, BEETHRM4T T30 MFHE L7z, 2% FCS # &1 PBS % 1 ml N %,
400 x g T 5 mHELHBER, EEERELE. KIZ, Foxp3
fixation/permeabilization buffer (eBioscience) 1 ml Z/Nx, 4°C, KFATEAF T 30

S HEIFHE L, 400 x g T 5 oz OB, J:‘??’i’f@%% L 7=. Permeabilization buffer

(eBioscience) 1 ml A%, 400 x g T 5 hELoBEER, BEZBRELRE.
Permeabilization buffer T # R L 7= brilliant violet 421 (BV421)-conjugated
anti-mouse Foxp3 mAb (clone: FIK-16s; eBioscience; 1:100) 35 & UF PE-conjugated
anti-mouse Helios mAb (clone: 22F6; BioLegend, Inc.; 1:100) DIEETA#E % 100 pl
Mz, 4°C, BEFTSMH T C 30 20 & L 7=. Permeabilization Buffer % 1 ml il %,
400x g T 5 4rfM.0oBfEr:, EiE%FRE L7z, Permeabilization Buffer 200 ul T
BBL, TAorAyia (N-NO35SST) #@@EE, SmlAYAFLLUTY
¥ FFa2—7IZEI L7z, BD FACS Aria Il /Y —& —% T, CD4™ Tl
fa#1 > CTLA-4" Foxp3™ #ifii, GITR" Foxp3® i, CD39" Foxp3™ Ml DEIE
& Y Foxp3" CD4™ T i H ® Helios™ M DEIE % fight LT-.

2.10. HEfRREEER LOMIRRNY A b4 LG

FBIE-F1HEH 25 LRUFET, BIE 14-156 BE BERETR) ORRZR
U EizdDIEL, 2% FCS #&1r RPMI1640 £5HIIZRRE L7=. 400 x g TS5
SR OB, EEEBRELE. P REET U= ABEW (0.16 M
b7 »F =0 LEHK:0.17 M Tris IEHK=9:1 pH7 2) Z 1ml iz, |IETS 5
BEL7. PBS % 4ml iM%, 400x g T 5oMmEL4oBER, FEEBRELE. 10%
FCS, 100 wunits/ml penicillin, 100 pg/ml streptomycin ¥ £ OV 50 uM
2-mercaptoethanol % & ¢ RPMI1640 5241 1 ml TREEH, Mlab o K L7, 96
well plate (A (2.0 x 10° fll/well) %M Z, GPlsssze (10 uM) FEEF, 37°C,
5% CO SRIFT T2 RFFIEE Lic. BER%, F1E-F 1§ 25 LREKROFE
TY«f4 L, BD FACS Aria Fusion z/' Y — # — (BD Biosciences) % f\ T, CD4"
T HEAEH D IFN-y" MR L OV IL-17" MO EIE 2 74T LT-.
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2.11. FEEHEMT

HEETEHTICIZ, Statcel3 & 5 VX IBM SPSS Statics Version 22 software & >
7. HEHFEMEBZOHEIZIZ, Mann-Whitney U-test 3> 5 \ V& Duncan’s test %
AV, P<O0SZEREZEADL & LTz
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3. O R
3.1. GPlsssz0 i EMEBIEIRITXT T 5 FTY720 & GPlsysaz D HEFAEEDA AN
FTY720 & GPlsos.s30 FFAEIED GPlags.s30 5 B EBIE 25 12 569~ B 1RIESH 5 % B
ODNETHHIT, BIER (BIEIBHR) b, ZOGFRAEIETS BRIEEL
o, BRRIER OB Z ERFRICEBIE L, AFE - 5 18 - 2342708, BRRER
ZaHi L72. FTY720 & GPlyssy OHFARIEIL, Th b EMIR & L T,
FERDBEAZEEICHIE L (Fig. 16). F7=, ML MET T, BEDS
ERER L ORIEMREENE LLHEINTEY, TOFAENEMNIT LN
(Fig. 17).

16 b —®— Placebo (n=11)
—8—FTY720 (n=8)

14 | —a—GPI325-339 (n=11)

——FTY720 + GPI325-339 (n=8)

Clinical Score

||||||||||||||

Days after Immunization

Fig. 16 Therapeutic Effect of Combination Treatment with FTY720 plus GPlis339 on
GPI;;5555-induced Arthritis

Mice with GPIs;s5.330-induced arthritis were treated from the day of onset of symptom (day 9 after
immunization) to day 13 with GPl3ps.339 alone, FTY720 alone or the combination of GPIs»s.330 with
FTY720. (A) Clinical symptoms of arthritis were evaluated from the day of immunization to day 22,
@: the placebo group (n=11), M: the FTY720 group (n=8, FTY720 1 mg/kg, orally, once daily), A:
the GPI325.330 group (n=11, GPI3;5.330 10 pg/mouse, i.v. once daily) and €: the combination group (n=8,
FTY720 1 mg/kg, orally, once daily and GPIsps.339 10 pg/mouse, iv. once daily). The significance of
differences in clinical scores was examined by Mann-Whitney U-test (% (the placebo group vs the
combination group), b (the FTY720 group vs the combination group) and # (the GPI3ps.330 group vs
the combination group) denotes P<<0.05).
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Histlogical Score

Placebo FTY720 GPly, 3 FT\+(_720
GPls33

Fig. 17 Histological Staining of Carpal-metacarpal Joints

Mice with GPI3y5.330-induced arthritis were treated with FTY720 alone, GPI35s5.339 alone or the
combination of FTY720 plus GPIs,s5.339 from the day of onset of symptom (day 9) for 5 days. At day?22,
carpal-metacarpal joint tissues were excised and stained with hematoxylin-eosin (H&E) and histological
score is indicated as the mean + SD for all mice in each group (placebo: n=10, FTY720: n=4, GPl355.330:
n=6, FTY720 plus GPI3ss5.330: n=4). The significance of differences was examined by Mann-Whitney
U-test (* denotes P<0.05).
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32. TUNELEZAWERERZRY VR EFHOT R b — 3 ZHROKH

FTY720 LIRRPURDOBFAEIER, U o EHNTHRE T MBI TR
= ZEZFEELTWENEDLEBALNE T B7-0DIZ, GPlsse b B MEEEEI %
EREZE Lo~ T A% FTY720 B, GPlys.aye HMdH 2 W TE 16 O REE
W&o T 5 BREVEER, BBV U VEZEEL, TUNEL % BV CHBES
FOZHEAT L7, AREFFETHV /- TUNEL #1X, BTR{LL7= DNA O 3°RK#iZ,
F—IFNIFURT7 25 —BERAWVWTY IR F =V dUTP 2400 & H,
=& I R AR S = R EAWTT A bV AR RET A5
ETHD. BRY UAEORMEME (mm®) H7-Y © TUNEL'#IfAIZ, FTY720
+ GPIsps330 FEHIRE (199£16.8: EHMEHERERZ) T, placebo #f (140+£31.6) &
L OV FTY720 BEAMEE (138+19.3) & LtbB LT, HEICHEML Tz (Fig. 18).
GPlL3os.330 HEAMAE (172422.0) T placebo & FTY720 BEAMAE & il LT, #00
M Z 7R L7y, FTY720 + GPlsssze HFABED 23 L 0 Zh AN L 7= (Fig.
18).

300 [
= *

[ Wem)

E%E 250 } 4 * '
& E ' TI
E2 200 | T
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= S 00t

= e
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Placebo FTY720 GPlysq, FTY720
GP[325-339

Fig. 18 Combination Treatment Increases TUNEL" Apoptotic Cells in Inguinal Lymph Nodes
At the end of treatment, inguinal lymph nodes (LNs) were excised. Sections were stained with

TUNEL reagents. The number of TUNEL" cells was counted and the numbers per unit area in inguinal

LNs were quantified by the use of imaging software (Image J). The results are shown as mean + SD

(n=3-4). The significance of differences was examined by Duncan’s test (*denotes P<0.05).
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33. BRRYU /%O CD4™PI T #ifiEH annexin V' ML DEIE

AH - 3.2. & FBRIZ, FTY720 LREBUROGFABEIED, Vo ENTHEET
HRICZD RN T R P =V AEFBEL TV DINENERAONETH720I2, 14
RIE TR DAY o/ Ei M % BOBAR P CD4 FLi, 2 YEHER% annexin V
BLOPITRAL, 7Ju—H%A b2 MU —fEHT L7, Annexin VIR R T 7 F
DNt SCEWERISEERT IR ETHDE. RATFFILEY T,
AR OMIEREONEIZBETZ0, TR M=V ABNEI S LMBAERIZSS
S5, PLITEBEDEEREICA % ——1— 1325, Blb, annexin V' PI'
AfEIE, BEIOT AR R —T 2AHD VIR T B — ADIREE, annexin V' PI #ifa
%, REIOT R F— 2AOREBERLTWS. BEY /%o CD4™PI T #la
H annexin V© MR DEIA 1L, FTY720 + GPlys.zo FEHEE (21.244.3 © FHffHIE
HEMRZE) B L O GPlysazo BMEE (20.4+5.0) T placebo # (14.6433) LV b,
BEIZED» 7= (Fig. 19).

30 1

%

~ | 1

= o5 | * T
=2 20 L ,
+98 ]'
> = '|'
B
kL
Ex w0
D)

g 5

0

Placcho FTY720 GPlysy FTY720

GP1325-339

Fig. 19 Combination Treatment Increases the Percentage of Annexin V* Apoptotic Cells in
CD4"PI" T Cells in Inguinal Lymph Nodes

At the end of treatment, cells were obtained from inguinal lymph nodes of treated mice and the
percentage of Annexin V" cells in CD4"PI” T cells was determined by flow-cytometric analysis. The
results are shown as mean + SD (n=5). The significance of differences was examined by Duncan’s test
(*denotes P<0.05).
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34, BV %D CTLA-4 D X PD-1 285 U FEHIEME T a0 E4

CTLA-4 1%, HPRHfa Eo LRSS 7Th 5 CD80/86 & A 1EH & 73 #ifil
MR, HI4EE T A (Regulatory T cells) (%< ¥4 5. £/, &EHE
L7 THIICHHEEIL, ADT 4 — RNy Z7IZ Ko TREIGERIH SN D
[43]. CTLA-4 1%, RERIGE (7Y —) OFBIIBWTEERSTEINT
W5 [44]. CTLA-4 DSOS A L LT programmed death-1 (PD-1) 3
»5. PD-11%, EMH L L7 THRESS B MAICHKI L, CTLA4 L[RERIC, 77
V—DFESE OMERFICEE o &FI A S [45, 46]. FTY720 &EHAEABURO B
FEEDN, Zh oMl F A THD CTLA-4 <° PD-1 2RI L-IEHIEME T
#li (Foxp3 CD4™ T #ifie) DEIGICHEBEZ RITTOENERA LN E T 57201,
A - 33 L ARRICIEEE TROBRY VBB EMAEZERL, 7o—94
NABU—fBAT L7z, BV L /REiD Foxp3 CD4" T R CTLA-4" fifA D E|
A1, FTY720 + GPlyssse BFARE (3.7+0.5: FHEHEUERZE) T, placebo B

(2.240.6) L OFTY720 BEfEE (2.2404) LB LT, FECEML TV

(Fig. 20A). GPlyysaz HMAEE (3.0£1.0) T placebo # & FTY720 HAMAE & L
BLT, EIMEMEZRLENEETIEIR»o72. —F, BBV /38D Foxp3
CD4" T #Mifa+ PD-1" Ml DOEIA S, FTY720 + GPlasss FEARE (5.6£2.0) T,
placebo # (2.1+0.5) 3B L OVFTY720 BMAE (2.7£0.3) LR LT, AEICHE
L TWz (Fig. 20B). GPlssase EMEE (4.0£1.3) TH placebo Ff & R L T,
HAL TW722y, FTY720 + GPlysase HFABEL V HIRETH o 72.
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Fig. 20 Combination Treatment Increases the Percentage of CTLA-4 or PD-1-expressing Foxp3~
CD4" T Cells in Inguinal Lymph Nodes

At the end of treatment, cells were obtained from inguinal lymph nodes of treated mice and the
percentage of (A) CTLA-4" cells or (B) PD-17 cells in Foxp3™ CD4" T cells were determined by
flow-cytometric analysis. The results are shown as the mean + SD (n=3-5). The significance of

differences was examined by Duncan’s test (¥*denotes P<0.05).
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3.5. BV > oNEiH CD4™ T MM GPLygs.s30 W49 5 S

GPlsps.330 75 B M BAFI ¢ DR REZERIZ I, Thl MRS FEA T 5 IFN-y =° Th17 #
JANREALET S IL-17 BEETHZ NN TS [40, 47]. FTY720 &K
TURDHFAFIED, WA THROFEGURIC ST D91 bl A VEAZHIET
LMEPERALNETHIHIT, K- 33. & FARRICIEERZETROBRRY o8
B M 2 B ENEE, GPlagsaz T71E F CEEE L, MlANY A S b A o @EiESR
AWnT7ue—¥%A A MY —fEHT L7z, CD4™T MAEH O IFN-y HIIAS, FTY720
+ GPlaps.asg HFAIRE (0.18+0.13: EHJEHARHERZE), FTY720 B (0.35+0.27)
B L GPlLags.azg HMAE (0.40£0.23) T, placebo & (0.81+0.18) & H# L T,
BAEIETLTW: (Fig. 21A). F£72, FTY720 + GPls.az FEAFEIE, FTY720
BEMHEER L O GPlypsgz HMBEL V b ABE TII VA I HIETER TH o 72,
CD4" T A O IL-17A HIR X, FTY720 + GPlasszo BEAEE (0.45+0.21: SEHME
HEUERZE) B LV FTY720 BMAEE (0.43£0.16) T, placebo B (0.93+0.40) &
LT, ARIVKT LTV (Fig. 21B).

(A) (B)
14 - 14
= OGPI325-339 (—) S OGPI325-339 (—)
e i3 BGPI325-339 () % 2 MGPI325-339( )
»n - *
3 1.0 ! * c ] : 1.0 " 1
. o
5 : 5 !
=
8 0.8 8 0.8
=
£ 06 % 0
2} =
= 73
8 04 :‘; 0.4
i
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Z 02 = g
= =
0.0 0.0
Piacebo FTY720 GPlysy, FTY720 Piucebo FTY726 GPlysa F1520
GPIJZ&S” GPIJls-JJQ

Fig. 21 GPls;s339-specific Helper T cells Activation was Impaired by Treatment with FTY720
plus GPI32s.339

At the end of treatment, cells were obtained from inguinal lymph nodes of treated mice, and the
cells were cultured in absence (open bar) or presence (filled bar) of GPlss.339 for 72 hour. The
percentage of IFN-y* or IL-17A" cells in CD4" T cells was determined by flow cytometric analysis. The

results are shown as mean + SD (n=4-5). The significance of differences was examined by Duncan’s

test (¥*denotes P<0.05).
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3.6. BV o SEOHIEME T MEOEIE

CTLA-4, GITR <° CD39 i%, CD25" CD4" P T #IICHIA L, F0hE
AR DORE, BLEACTHERZH ZH-TWVWELEEZ LN TS
[48-50]. FTY720 LIRRFURDOHFABRIED, BRY G OHI#EME T Mg
BICRIETEELHALN LT DD, RE - 33. L ARICIEEE TRORERY
VoONETHRMEAERIL, Ta—%A FA MY AT L. BEY VEO
CD4" T #HfaH CTLA-4"Foxp3™ #ifiE, GITR Foxp3* #HA3 L UF CD39" Foxp3™ #f
FADEIEIEL, FTY720 + GPlsps.ase FFARERS K OV FTY720 BLMAEE T placebo FER &
) GPlags.ase BEIREE & HEBE LT, AEICHEML TV (CD4™ T #MaF CTLA-4"
Foxp3™ #ia (%) ;placebo Bf: 13.442.5 CEHEHZEHE(RFE) | FTY720: 17.6£2.7,
GPlsys339: 13.4+1.6, FTY720 + GPlyysase: 18.7+2.1; Fig. 22A) (CD4™ T #fa
GITR "Foxp3 #ll & (%) ; placebo #: 14.9+3.1, FTY720: 18.9+2.2, GPl35.330: 14.6:1.8,
FTY720 + GPls;5.330: 20.4+2.2; Fig. 22B) (CD4" T #ifid# CD39" Foxp3™ Hifid (%) ;
placebo #: 12.5+3.0, FTY720: 16.242.0, GPlsys339: 11.9£1.4, FTY720 + GPlsas.330:
17.2+2.2; Fig. 22C) .

A T MRV, PNTEMERIEE T fAZ (natural regulatory T cell; nTreg cell)
B L OFHEMRIEME T MAE (inducible regulatory T cell; iTreg cell) (22 47 X T
W5, TEV=RT 4 v IR = OBEN D, WIEMERIEME T MR 235
BIEHIEME TAAE L D DESBEMICEEL TWA EEZ BN TW5D [51].FTY720
B G E AT EF U T2 HIEE T A 2SNFEMESIEE TR D 2 VI E
B T MEONWTNTH L0 ONnETH7HIZ, Helios” Hl#EIME T MigDE|
HE 77— A N A Y —f#H L7z, Helios [ZHfRE s DHIENE T ML, A1H
NIEMESIFEME T AR ORR~— T —L LTHLNR TV [52]. BERY 3%
@ Foxp3® CD4" T #fEH @ Helios™ M DEIEGIT, &AL 85%TH Y,
BV /R EITHAE L TV S HIEME T AR O RS NTEESIEME TR TH -
7= (Fig. 22D). > T, FTY720 IZ k> TREV »/EWNTHEM L TV 5 #4HE
P T MO RERS ASNTEMERIENE T Mla &L & 2 b, FTYT72010%, kY v
SRS R TS EERREL AN TN TEL I LN
R~
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Fig. 22 Combination Treatment Increases the Percentage of Regulatory T Cells in Inguinal
Lymph Nodes

At the end of treatment, cells were obtained from inguinal lymph nodes of treated mice and the
percentages of (A) CTLA-4"Foxp3" cells in CD4" T cells or (B) GITR  Foxp3" cells in CD4" T cells
(C) CD39" Foxp3™ cells in CD4" T cells and (D) Helios" cells in Foxp3" CD4" T cells were determined
by flow-cytometric analysis. The results are shown as the mean + SD (n=4). The significance of

differences was examined by Duncan’s test (*denotes P<0.05).
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4, =

bl

FTY720 B X ORETUR (GPLazssze) DHFABIEIL, TN OHEMOEBE LY b
NFBINT GPlsgszzg B EMEBIFI R OIEROETEHH L7Z. BIfiOZERTHRL
7oy, ZHIVE TIZ Kearney HIZ L - T, FURDOEIRNEEE%, HiREFEOHE
2 B O R EEBICRERICERE S, FURICH L TGO MR £ ]
ZERLT, IZEAEOHBENSHERT D EHRESIN TS [35]. /6> T, FTY720
EOERALZEA, ZRU VOSEBN O D) U oSBROBHAEIE S, REBUR
DEEIZ X > THRMRIBEDIRDP B O TV A FEEMERE 2 b/, FTY720
EFRRPBROGABRIEDIER A B = X 222OWT, 1) HE T MDA (7
A E—vR) OFE, 2) HE T MROBRFRICHT 2 REREE (TFY
—) OFHE, 3) HIEME T HAOHEEEDE SN U TICEETS.

FIRNBE GIZ X D2 RBEEBED A B = X LD TIE, KRB T Mk
DT R P—=VRZED 70— HERPEGFT 5MBEOREREEDOHEICL
HDEEZ LTS [27]. GPlasaze A EMEEIHI K & FTY720 & GPlays.iz0 DHF
RABETIHRE LRSS, VU ERNOT R b= 2MBEAEEICEMLZ. £
72, FTY720 BMBIETIX, 78 b —3 MBI IMNE T, GPlasase HEIMEET
EPREOHENBA BT, 6o T, MK, HWERIE (GPLyssy) DAL
WROFBEEN, FTYT720 2L > TR Y /M RRICIHIR Y o8k % BBt 5
ZET, TOERABERER LZEEZ N,

BRI S R K D CTLA-4 R° PD-1 1%, T MM OHRE %2 AICHIHEI$ 5. CTLA-4
IIREHF O THE EIZIZHRA L TELT, EHELEBICRETS [43]. HiE
AR LD BT U7 R (CD80/86) 1Zxf LT, CD28 LY {EWFEAEFE
#H 35 [43]. BID, CTLA-4 % T AHAOHHE 2 EICHIE 3 5 B Bk o
CD28 &wie L, THfanEE b+ 5. PD-11%, &ML THMES B
AMICHBLL, PD-1 DU HY> RTHSD PD-L1 iF~7u7r—, fhikiRs
25 [53, 54]. PD-1/PD-L1 BEiL, THEOEHESCY A U4 VELESE
?ﬂ]%ﬂﬁ‘é [55]. GPl3as.330 i B MEBARI A % FTY720 & GPlsps.aze DR LE TIEE
L7eHeE, BEY VO CTLA-4 X° PD-1 #3872 FEHI4EME T Mfa0E|
ém%mbfwt.ik,ﬁijxﬂmm%ﬂ@¢@cm4me@ﬁ®ﬁﬁ
(GPL3ps339) 2% D IFN-y R° IL-17A OEAMET LTV, FTY720 B X
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GPlLyysaze DHFFABIEIC L o T, ZWRY VSBEANT CTLA4 ¥ 7 F R
PD-1/PD-L1 %N L THRMITHER T MEOEKEERFESNZ L& X
b,

HIEE T ML, ~ X ¥ —BREK T TH D Foxp3 ZFRIHE L THE Y, (1)IL-10,
IL-35 <° transforming growth factor-p (TGF-B) DFEAE, (2) IL-2 DFE, 3) 7
T WA LB ORH, (4) HIENT T ) v DEAZIC X o TR RGBERE
295 [56]. B EHURICKT D2 RERNREDHERFIZB W TR NPT Z ENRT
SRWVWREIZHE O M TH D [57]. HIEME T ML, CTLA-4 Z#HBL L TR,
Z D3EBLIL Foxp3 IZ X o THEHERIE L TWD [57-59]. #l#EME T M Lo
CTLA-4 1%, PR Lo CD80/CD86 DH AL 7 L F 2L —hL, =7 =
7 2 —T MlaORERE Z T2 [60]. Blh, CTLA-4 X, #HI#EME T Mo
REMHER 2 RET DD OEERSFThH 5. EEEERTFZFEARA—/
— 7 7 X U — (tumor necrosis factor receptor superfamily; TNFRSF) {ZJ& 9% GITR
%, CD25"CD4" HlfHME T HIIICRIE L TV 5D. ZHETIC, GITR ZREL-
T MIBORESLHL GITR FROHFEEICL > T, HORERARFES NS Z L
WERE STV D [48, 61]. fE- T, HIEME T MIRIC K D REEROHERFICE
WT GITR WEELRZEZHI LEZ N TWS. 2O, HIEME T Migom
flgERE IC B 2 BE QMR EHIR L LT CD39 A b TW\WA. CD39 i,
CD73 Lfil#E T MR L, MRS T T ) V=Y VBETT ) v
T D TT %, T MO - EEEIHTSZ Eovh, CD39
IEHEE T MBEORRE D FO— D2 Th D EEZX BN TS [49, 50]. ABFFET
i%, FTY720 B 50T FTY720 & GPlags.ase BF RIS TIBHE L - k0 BE
U U REITT, CD4™ T MiflgF @ CTLA-4", GITR % %\ M& CD39" #I4EH: T fia
DEEREML T\, ZOBSIE, FTY720 EMTHE LEHA THLHER S
Niz. T4 —7 T/ O H#EME T #MiE~D2{iZix TGF-p A %LE T, TGF-B
(2 &> TEEERF O Smad3 MEME(L &4 5. Liu 51, SIP;-mTOR ¥ 7)1
£ o T Smad3 > 7 F A3 &b &, Thl EATCE L, HIEME T Mig~0
HMEBRIH SNDZ EEHALE LTWD [62]. FTY720 1% SIP, ZAFEIZ/EM
T2 &5, SIP-mTOR ¥ 7 F /L3l K, I T MAE~o (ks TTiE
LIZFREMDREZE X bz, LasL, ARBFSE CTHENT L7 B Y v/ Eih o filiEH
T AIEDOKRE /328 Helios BETH o722 &b, FTYT720 I2 L > TR THA
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— 7 T FAEA & HIEME T HE~OMENTTE Lz WD L0, MRESkDONTE
PERIEME T AN IR Y SRR THEEIN L T 2 FIRBME DS RIE S 7z, il
M THMPIZIX, invitro TAV T LA X > T 7 =7 7 —T fila & OBEfik % fHE
Liz%a, =7 =7 % —TMROHEMEEZMEITE 20 [63]. BIb, S T A
BT X 2 e i mliE, Mfa & MiE & OBMICIRET A EEZ 5N TV 5.
FTY720 i, TRV /4R VoRERZR8BET 2. - T, kU v 2358k
W CHIAE 23 DR ELH SN D, FTYT720 i, in vivo IZBWT, #IEM T
HBDRE Z RN RETE 2RELEVHL, REEROFELRESE
TRIREMEN B 5.
LUIEDZ L7305, GPlassze FEMEEIK Z FTY720 & GPlysay OOFFEIET

BR LGS, UTICRTHEN ZRY VoSHBRNTEL TS EE X B

(Fig. 23). FTY720 i & o T, fEERT 5 GPlaysase REEAY T AN “Rk U o 7341
MACPREE S U, kU o SEHBEN TRIRE O GPlsayn (CRTESILD. BHAED
PURHRIEZ £, TUNEL M, Annexin VA, CTLA-4 B X O & %X PD-1
R UTMBEENEMT 5. BIH, GPlisa FFEM T MilED (1) 7&K h—v
ZABET Q) BERGENZRY VSHBNTHREISFEEINRD. £, =
K RN O (3) CD4™ M OFIEM: T MlaOFI&A8EML, 2RI
RBISEVHEEND. ok, WRHROKREE, RERKEDEWZILY,
ENOBRONT VAPRETHREME LB L DN, SBFTNOICET
HREFDBDMLETHD.

68



I Exposure to large amounts of antigen l

Lymph node

Lymph vessel

CTLA-41
PD-11

1

| 1P, receptor internalization | ( (3) Population balance toward Tregs |
& B

Fig. 23 Model for Functional Mechanism(s) of Combination Treatment with FTY720 plus
Pathogenic Antigen

Internalization of S1P; receptor on T lymphocytes is induced by FTY720-P. Accordingly,
circulating T lymphocytes is sequestered, and the cells are efficiently exposed large amount of GPIs;5.330.
GPI;25.339-specific T cells may be activated for a short time, but most of the cells die by vigorous
antigenic stimulation (1), and the remaining cells express CTLA-4 and PD-1 (2). In addition, an
alteration of the population balance in lymph nodes toward Treg cells may be induced (3). The
combination treatment with FTY720 plus pathogenic antigen inhibits progression of arthritis by
inducing clonal deletion and anergy of pathogenic T cells and also by immune suppression via Treg

cells. APCs; antigen presenting cells.
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55 3 H  GPlaysssze B EMEERI A O EME AIIXT 5 FTYT720 LBEFRD
BEREEOAR At

1. B B

AE - F2HITIE, FTYT720 B X OREGURD GPlosaze & OFFAEIED, 1)
R T M OMIEE (TR b= %) OFE, 2) KR T MEORRGURICS
THRBERIGE (TFHY—) OFEBIO3) HIEE THELZHEESES 2L
WEo>THRNICABERLFTEL WS AEELZRVVH L., A&HTiE,
GPl3o5.330 i BEMERIFI AKX LT, FTY720 & IRRFUR GPlagsaze & OFFFREEIC
Ko TEASNEMRELHERS (BREM) TEXDIDENICONTHRAT.
£, AFRABECEELT, ANTESH L TWA2HBROFER L O OMEE
EHT 2 5 T=.

2. REBRMELL EBRITIE
2.1. ERIY

DBA/I] =V AL, BAZZZ NV —HRAESHEPOBA L. AFIEXF 1 E -
B 1H - 21L.OFEZES TTo72. 70k, ABFFERITEM EROEIE /2 £tz
M4 RT4 0 (BARZHEE: 20066 A 1 B) BLOERKREEHHE
BRICBET D EICHEVFERM L.

FFAE 5 K15-15

2.2. FTY720 B LT GPlIspsa39

2-Amino-2-[2-(4-octylphenyl) ethyl]propane-1,3-diol hydrochloride (FTY720) /&,
EERERASE F B =#{EEKALE) LVESE IR 7. Human
glucose-6-phosphate isomerase 325 (IWYINCFGCETHAML) 339 (GPI3as.339) (£4
NN F T /P —BFRASH G a—uT V=) 27 AKEH)
MNHEALT.

2.3. GPlypsazeis BRI K OFFER L OFEHM

GPlsos33075 EMERIHI R OFEL L OFEKRER ORI, AZE - F1H - 23.&
FIERICIT o 2.
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24, REBR7o han

GPls5.330 TEAIE L7 DBA/1J ~ U A% 4 £ ((1)FTY720 &f: FTY720 (1 mg/kg)
1B 1ERAKE, PBS % 1 B 1 EFFIRNE S, (2) GPloss Bf: EFTHZ
BAk#z 18 1 EROFEE, GPlissse (10 pg/mouse) % 1 A 1 HEARNIE S, (3)
FTY720 + GPl3ps330 #%: FTY720 (1 mg/kg) % 1 B 1 B OB S + GPlssase (10
pg/mouse) % 1 H 1 EFHARNHZE SR I OY (4) placebo &f: JEH AKEKE 1 A
1 EfA#E, PBS 2 1 B 1 BFFIRAKRS) 125700, FER (BME9I BER) »
bS5 B, 1B¥ L7, IZ, Freunds incomplete adjuvant 33 &2 O8N hGPI3ps.330 VAR
(133 pg/ml) % 1:1 OEETRAL, IALEH, WIEIEME 32 BRICEHIT 150
ul (hGPI3ps.330 10 ng FH4) BARSME L7z,

728, FTY720 i, HHRAZEEKIZ 1 mgml & 725 X 5 ICEMRE, —20°CTH
EL, AEMLTHW., ~UVXAOERELZEICEEEN 0.1ml L2253 LK 51
B AR THIRL, BOBE L. $£72, GPlsss 1IAE - 5 1 & - 23.
RO FIETHEE, REEN0.1ml L7225 K HICPBS THKRL, #IRE
H L7,

2.5. BEETHMRLED T o ER

BN 10-11 B (FIEEE 42-43 BH%) 1< U Rk s 77—/ (400
mg/mouse) *MEMENEE L. [EMTHEAR, RIREZUIBIL, 10% HPEREE
A=Y UERICANTZ. 2 BRICERY H L, 3 FMOTRAKER, 4CEHT
D 9% THF ) —MIHERA L. 2 BRIZERYHL, 4°CEHET TRERKEK
(K-CX, MR ET 7 o~) ALK, 9 BRICERY H L, 3 RRREFKKEE
L7c. BN 10% FHERERL~ U CEIRICERAL, 24 RRFZRICHEBEZ D H
L7z, 3 RefEiE /K KB4, Tissue Cassette (greiner labortechnik) (Z A%L, 5 1 % -
1 E 26 LAROFETEHIRE L. BEQUENET LoAEE, 7
T4 D, NI T Ty I EBERLE. NSO 4T ry s ERIm
b —2 (ROM-380) It > b L, Spm DESICEY Lz, HU) LI-HER% % HE
XH, MAS 22— hRT A K77 A0 EIZEY, B, @ik, 37CHE
B —#REL, EELE.
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268, ~NwRFUY ¥ AV LA

A - 25 CHoR, BEELCHEMIEAZE1E-F1H - 2.7 LAFROFIET
L L, FRPFEEHMEOBREOBIEAL Y  EKREOREIZOWVWT, &
=B 1H - 2.6. L REROITIETHAML 7.

2.7, & H hGPlags.a39 3 & UL mGPlsys.asstotal IgG HLAA D I E

Maxisorp/polystyrene 7V =V (7 U T EEA A RKEH 96 7=/ 7 L—},
Thermo Fisher Scientific, Inc.) 12 0.1% 7 fbF hU A& &I 0.1 M Y U EEF
kU 7 MEEE, pHT.5 T L7z human 3 % M ME mouse GPlagssze (hGPI3pssso
& DML mGPlsssze) 1 pg/ml % 0.1 ml Af, 4CT—BRBRIE L. DI, K
ZE 1 2.7 L FEEDITEE TH hGPlhysas B £ UL mGPIsos.a30 total IgG FLIA
MizHE L. 728, v~V AOHEMRMIEL, 0.1% BSA BXL1VN0.1 M NaCl %5
T 10 mM U o BRAREHL, pH 7.0 (BRI A) T 10000 FAR L THW .

2.8. RV L XEiH D GITR Foxp3™ CD4" T ffifid, CTLA-4" Foxp3™ CD4" T #fifd
B L U CD39" Foxp3™ CD4™ T AR D EI & D FEAf

BE 14 BfE (BEZETE), v U RICEAKZ 2T — VK (400 mg/mouse)
EIERENEE L, AFE-F 2 # - 29. L REOFIETERY o EiHMa s
Yuts 7=, GITR Foxp3 CD4" T #flifil, CTLA-4" Foxp3™ CD4" T fifig3 X OV CD39"
Foxp3™ CD4" T Ml DE| & & fEHT LT-.

2.9. Suppression Assay

AR 14 B (BRETH), B 1E-FH1H - 25 LFACHET, BEY
P Ei R BRI, AR AREIR & AR E L 7. 2% FCS % & ¢p PBS TR L 7= violet 500
(V500)-conjugated anti-mouse CD4 mAb (clone: RM4-5; BD Biosciences; 1:200),
FITC-conjugated anti-mouse GITR mAb (clone: DTA-1; BD Biosciences; 1:100),
APC-conjugated anti-mouse CD25 mAb (clone: PC61; eBioscience; 1:50) 3 L
PE-conjugated anti-mouse IA/IE mAb (clone: M5/114.152; eBioscience; 1:200) D&
BEIRE 100 pl Nz, 4°C, BEFTSME T T 30 0 RI#E L7z, 2% FCS % &1s PBS
% 1ml Nz, 400x g T 5 oz LoBER, LIEZRE L. 2%FCS &t PBS
500 ul TRREL, TAE Ay 2 (N-NO.35ST) Z@SE, SmlAYRF
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Ly oy RFa—7ZEIL L. BD FACS Aria II /LY —#%— (BD
Biosciences) % VT, IA/IETfifd, GITR CD25 CD4" T #if, GITR" CD25" CD4"
T #Hfads £ OV GITR CD25 CD4" T #ifid % 4y B L 7=. GITR” CD25 CD4" T fifa
—FB8% CellTrace™ violet cell proliferation kit, for flow cytometry (Molecular Probes,
Thermo Fisher Scientific, Inc.) Z FAWTHE L7z, MIRICERKEBED S5uM &7
% & 91T CellTraceTM violet dye Z %, =ik, BEETE&MET TS5 HRIHE L.
400 x g T 5 srfEm Lo BEf., BIEEBREL. KRIZ, 2% FCS % & T RPMI1640
BEf 1 mlIZHRE L, 4°C, BEATERME T T 10 ofMFRE L7=. 400 x g T 5 4 [EE
LoRER, BIE %’li%f L7c. B, 2%FCS %#&Tr RPMI1640 £5:1 1 ml |28
L, 400x g T 5 il LB, EIEZEBRE L. RIZ, 10% FCS, 100 units/ml
penicillin, 100 pg/ml streptomycin ¥ X T8 50 uM 2-mercaptoethanol % & ¢
RPMI1640 55 #1 %@ &/ %, violet fluorescence 1Z7%-GITR CD25 CD4" T i ik
R % VESL U 7=, 96 well plate (U J&) IZ violet fluorescence #igk-GITR CD25 CD4"
THEAE (5.0 x 10 fE/well), IA/IE" #lAE (5.0 x 10* fll/well) 3 & OFAEH-GITR
" CD25 CD4" T #fifid, GITR' CD25" CD4" T #llfd 5\ it GITR® CD25 CD4" T
M (2.5 x 10* fEH/well) Z%, anti-mouse CD3 mAb (clone: 145-2C11; BD
biosciences; 1 pg/ml) FEE T, HDWIIIHEHFIETF T, 37C, 5% CO, 5MHTFT 72
Bk L7c. &%, Mz 15m = y&y%n—'ﬂ:@m& 2% FCS %
ETePBS % Iml X 72. 400x g T 54ME L%, EEXBREL, 2%FCS
%Z&Te PBS 500 pl (2% L 7=, %%@ﬁ%f#ﬁi 0.1 pg/ml & 7225 X 5 IZ propidium
Iodide (PI) Z/M%, A Ay 2 (N-NO.35ST) #HEiE &, SmlAY X
FLI Uy FFa—7IZEIR L7, BD FACS Ariall /v Y —#%—% T,
violet fluorescence O & Jt.58EE DR 2 fE#HT L, GITR™ CD25 CD4™ T fifa®s
& OV GITR™ CD25" CD4™ T #iAE O IHIEMEIZ >V TIA~7=. £7=, proliferation
index % FlowJo 7 b7 =7 (FlowJo, LLC, OR, USA) THEH L7=.

2.10. Restimulation Assay

AHi2.9. L FROFGIET, BED »/ H#iR GITR CD25 CD4™ T #HfE, GITR
CD25"CD4" T #ifig 33 L O GITR CD25” CD4™ T #fa & 43 B L 7=. 96 well plate (&
HEAE (5.0 x 10* fEl/well) Z % L7V 2, Dynabeads® Mouse T-Activator CD3/CD28
for T-Cell Expansion and Activation 3 X OV IL-2 (50 U/ml) 77 F, 37°C, 5% CO,
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SHETT2 FHEER L. H&8%, Mldz 15ml =y X Fa—7TERL,
2% FCS % &1 RPMI1640 F5ii % 1 ml i Z7-. 400x g T 5 L= OoBE%, b
15 %% L, 15 ng/ml pholbol 12-myristate 13-acetate (PMA), 750 ng/ml ionomycin,
0.66 ul/ml Golgistop (BD Biosciences), 10% FCS, 100 units/ml penicillin, 100 pg/ml
streptomycin 33 & (8 50 uM 2-mercaptoethanol % & ¢ RPMI1640 551 % 1 ml /il x,
37°C, 5% CO, 5 T T 5 BEfIEE Uiz, 558%, 400x g TS5 oM@ LOOBEL,
EiERBRE L. 2% FCS &1 PBS % 1 ml %, FEEE 400 x g C 5 4yfiEis
5B, LiEEMRE L. TF diluent buffer T 4 f5#78R L7z 1x fix/perm buffer
working solution (BD Biosciences) % 1 ml Il 2, 4°C54 T C, 30 o ffEFE L7z,
B, 400 x g TSOMELOBEL, BEEBRELRL. 0T, ZRBKTIO0
fEA R LIRS L 72 1x perm/wash buffer (BD Biosciences) % 1 ml 1z, 400 x g

i LOBEL, EEZBRELZ. 1x perm/wash buffer TAHR L 7= brilliant
violet 421 (BV421)-conjugated anti-mouse Foxp3 mAb (clone: FJK-16s, 1:100) ,
PE-conjugated anti-mouse CTLA-4 mAb (clone: UC10-4F10-11, 1:100) 3 X O
Alexa647-conjugated anti-mouse IL-10 mAb (clone: JES5-16E3, 1:100) DIBA VAWK
Z 100 pl AN 2, 4°C, BEFTSAE T C 30 /o fMFRE L 7=, §#E%, 1x perm/wash buffer
Z1ml iz, 400x g T 5 ofELOoBEL, EiEZBRE L7, 1x perm/wash buffer
200 pl TREEL, S Ay a2 (N-NO35ST) ZEBRIE, SmlAY AF
Vzu s Fha—ZicEI L7e. BD FACS Aria Il 2217 —% —& T,
Foxp3™ g, IL-10" M DOEIA IR LT CTLA-4 @ mean fluorescence intensity

(MFI) Zf#fT L7c.

211, HEEHERAT

MEEHEATIZ X, IBM SPSS Statics Version 22 software % iV /=, Met#MEE
ZOH|EIZIX, Duncan’stest Z VY, P<0.05 #FEEFV & L7-. fHEBGRD
H|TEIZIE, Pearson’s DAHBERE A 7=,
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3. 8 R
3.1. FTY720 LIREFURDHFARIED BINRER OFRICRIETTEIR
FEEMEFET 5L, REISEEZH I T 5720 T, SRk
RBOTEPLETHD. FTYT720 LIHREGURD G AL EAEOHERFICKIZT
HELRAON LT D7D, GPLsap b BB AERE 2 L7z~ 2% FTYT720
B, GPlysas HMBH D WNIZN O OHFHBIEICL > TS HEBERELZE, —
TEHHIREES, GPLsas TBIEMEL, EEERER DL 2 REFHIZFEM L 7.
BINEAET, placebo B, FTY720 HUMEEIS I ON GPlyys.sze HAREE TIE, 2fEET
HEHDWVIFREOHRSHER I N (Fig. 24). —J, FTY720 + GPlis.as
BEARETIE, 2fEE (0=5) THRERPBETHY, BRPBEECIH SN

72 (Fig.24). F£7-, IBEDOIEERCY U NKROBBEGEBED 5 WIIA bR -
7= (Fig. 25). #IEIRSE 42-43 B GBIEAE 10-11 B ) OFEFRERDOREIZL,

PRI L AEICHBE L T (FEEMRE=0.75, T — X FEE#H).

Placebo FTY720
16 treatment 16 treatment
14 14

Clinical score
Clinical score

0 7 14 21 28 35 42 0 7 14 21 28 35 42

Days after immunization Days after immunization
GPl35s.330 FTY720 + GPl;55 359
16 treatment 16 treatment
i4 14
o 12 o 12
S 10 3 10
w w2
= - 8 =
= .2
é 6 resensitization E
O 4 @)
2
04 P
0 7 14 21 28 35 42 0 7 14 21 28 35 4
Days after immunization Days after immunization

Fig. 24 Relapse after Resensitization was Suppressed by Treatment with FTY720 plus GPI3;5.339
GPIs;5.330-induced arthritis mice were treated with FTY720 alone, hGPlsps339 alone, or
combination. At day 32 after the first immunization, mice were resensitized with GPI3;5.339. Clinical

symptoms of arthritis were evaluated from the day of first immunization to day 42-43.
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Fig. 25 State of Immune Suppression was Maintained by Treatment with FTY720 plus
hGPI3;5.330

GPIl355.339-induced arthritis mice were treated with FTY720 alone, hGPlsys.339 alone, or
combination. At day 32 after the first immunization, mice were resensitized with GPI3;5.330. At days
42-43 after the first immunization, joint tissues were excised and stained with hematoxylin-eosin.
Synovial hyperplasia and lymphocyte infiltration of joints were histologically graded. The mean for all
mice in each group is indicated by line. The significance of differences was examined by Duncan’s test
(*denotes P<0.05).
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3.2. FTY720 &9RERFURDGERBEENBMEEE OF human/mouse GPliss 3o
PUREA I RIETRIE

Schubert & [64] i, (1) #T CD4 Hifkx AV 7=i8KIC L 5 CD4™ T Ml D+E
B3 GPI FFEEAFIAZMET 52 &, (2) GPI FEMES R~ ABEKD IgG
DEFHBLETIE, BHKEREZFECE LN LBIV 3) Foy ZHMAEKX
B~ AT, GPI FEEMRICK L TERZTRTIEERELTWVD,
Iwanami & [40] 1%, H1~ U A GPlysas ik BMBEHIA T, WEREIC [gG L&
BHHNDZ LD, B GPIHEN T F FFHEREEK DR RICEE 2%
HEHEIZLEREL TS, ZTHODOHEIL, GPls.aze 5B M BIHI K DR HE
TR, IR T Mg 3 K UL GPLsss TUA DM G235 L TV D Z & &R L
TW5. RE - FH28T, REABRIED, GPlss x5 T MO KIS %
KTSEDZLEHALNE L. RIETIL, FTY720 & RRTUR OB RABIED,
BMAEHOTIE FHDWIIH~Y U A GPlsas MUAREAICKITTHELZHS
METBHI2D, BIMGEHZRDOILE b dH D WIIH~ 7 A GPlays.az FLIAM & BEHE &
FEREETHE L. ik FBLOHI~ U X GPLys.sz FUAMHIZ W T OB (E
BZNKRE < (Fig 26A, B), #IEIEIE42-43 A% GEINEESE 10-11 B#) O
PRIEIR IS & OHERR A 22 RIS SR & OFHBIBIMRIT A b o 7z,

(A) Anti-hGPl,4 55, Abs titers (B) Anti-mGPl;,; 339 Abs titers
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Fig. 26 Anti-GPI3;5330 Antibodies might be not an Important Trigger of Relapse of Arthritis
GPl3ys.339-induced arthritis mice were treated with FTY720 alone, hGPlsss.339 alone, or
combination. At day 32 after the first immunization, mice were resensitized with GPI3ys5.339. At days
42-43 after the first immunization, peripheral blood samples were collected, and anti-(A) human or (B)
mouse GPI3ss5.339 total IgG antibody titer were measured by enzyme-linked immunosorbent assay. The

mean for all mice in each group is indicated by line.
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3.3. FTY720 LHERPUROPEABEED GITR IERIGENE T Mifelc I3+ 2h R
HIAEME T AR 720 T <, CD25” CD4™ T fifid (FEMI#EIM: T MfE) £FoHic
% GITR ZREH L T A MBENTFEL, BoREMGEEEZRTI ENmbN
T2 [61]. FTY720 LmRGURDHFABIEDS, GITR'FEFIEME T MiROEIE
WCRIETEEZRAOL LT 570, 1BRZE TR (FIERE 14 BR) ORRY v
RETHRMIEE 7 o —Y A M A MU —fEHT L7z, Foxp3” CD4™ T Mg+ GITR”
IR DEIEIE, FTY720 + GPLysas AR (12.1£2.0 CEHEHAZHERZE)) T,
placebo B¥ (8.1+2.2), FTY720 BJRAE (9.0+1.3) 3 K U GPlsys.330 ELJMAEE (8.6+1.9)
EHEEG U TTHBEICHEM L TW e (Fig. 27). AE - $ 2 81T, CTLA-4" JEHIEME
THIFREMSHEMT 2 Z 2L E LTWA. £/, CD39" FEHIEME T i
EHIZOWTH, RFAFECHEIMERZ R L (57— 3EB#E) . #imLcn
7= GITR" FEHIHEME T MIAEERNIL, CTLA-4" FERIEME T MifRER & GITR & 3tFH
LTRY, HUOKMBERTH 2 RN RE I, —JFF, CD39" FEffHEME:
TAARERM &%, &< BIOMIENTH - 7=, GITR' FEFIENE T HE O MmEITE
MEBH G ET B0, suppression assay (KEHi - 29.28) 2#FEEL7=. %+
DFER, GITR' CD25” CD4" T #Hfia (GITR FERIAEME T Mifz) 1%, GITR CD25 CD4”
THI (VAR Z—Hifa) OMEIEZHEICHE Lz (Fig. 28). WIZ, GITR'
CD25™ CD4" T #fifid % #1 CD3/#1 CD28 (R¥&Efk) B —XB LW IL-2 THIET 5
&, GITR'CD25"CD4" T #lifig (GITR™ e THIfR) L v b, AEIC IL-10 &
FEAT HHROE G RE -7 (GITR” CD25” CD4™ T #HjE: 0.3+0.1, GITR"
CD25" CD4" T #ifild: 1.4+0.1, GITR'CD25 CD4" T i 16.9+3.8; Fig. 29). Z ®
IL-107H#BARIX, KEBSAS Foxp3 Bt THo7-. S 5T, HliE# D GITR' CD25”
CD4" T #ig = CTLA-4 1%, GITR" CD25"CD4" T ffifig & RIRREICEREIL L T
7=. BlH, GITR' CD25” CD4™ T fifidiL, FIEEHGET T F¥V—~—h—D
CTLA-4 ZFBL L, 7D IL-10 xmEA L, SEIGEZIHl LT\ 5 TR
iz, DLEDORRNS, ZOMRERD, RFARECL-THENL, &
fEOFHE, S DLICIIEOMRFICEEREEZH > TV D AREN R I
(Fig.30).
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Fig. 27 Immunosuppressive Cell Populations is Induced by Combination Treatment with
FTY720 plus hGPI3,5.330 in Inguinal Lymph Nodes

At day 14 (the end of treatment), cells were obtained from inguinal lymph nodes of treated mice.
The percentage of GITR' T cells in Foxp3™ CD4" T cells was determined by flow cytometric analysis.
The results are shown as mean + SD (n=4). The significance of differences was examined by Duncan’s
test (*denotes P<0.05).
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Fig. 28 GITR' CD25  CD4" T cells, which had been Induced by Combination Treatment, had
Suppressive Activity

At day 14 (the end of treatment), GITR” CD25, GITR" CD25" and GITR' CD25” CD4" T cells
were obtained from inguinal lymph nodes of the combination treated mice. (A) Violet
fluorescence-labeled GITR™ CD25~ CD4" T cells (5%x10* cells) were cultured with unlabeled-GITR™
CD257, GITR CD25" or GITR" CD25~ CD4" T cells (2.5%x10* cells) presence of TA/IE cells (5x10*
cells) and anti-CD3 mAb (1 pg/ml) for 72 hours. violet fluorescence intensity was analyzed by FACS.
(B) Percentage of suppression mediate by the each purified cells obtained from combination-treated
mice is presented. (C) Proliferation index was analyzed by FlowJo software. The results are shown as

mean + SD (n=5). The significance of differences was examined by Duncan’s test (*denotes P<0.05).
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Fig. 29 GITR" CD25 CD4"T cells, which had been Induced by Combination Treatment, had
High Ability to Produce of IL-10

At day 14 (the end of treatment), GITR” CD25 , GITR' CD25" and GITR" CD25” CD4" T cells
were obtained from inguinal lymph nodes of the combination treated mice. GITR™ CD25 ., GITR"
CD25" and GITR" CD25 CD4" T cells were restimulated with anti-CD3/anti-CD28 coated dynabeads
and IL-2 (50 U/ml) for 72 hours. The percentage of Foxp3" cells and IL-10" cells, and mean

fluorescence intensity (MFI) of CTLA-4 expression were determined by flow cytometric analysis (three

determinations). The results are shown as mean + SD. The significance of differences was examined by

Duncan’s test (*denotes P<0.05).
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Fig. 30 Model for Induction and Maintenance of Remission by Combination Treatment with
FTY720 plus Pathogenic Antigen

GITR" CD25 CD4"T cells (GITR "non-Treg cells), which were induced by combination treatment

with FTY720 plus pathogenic antigen in vivo, had a suppressive effect on T cell proliferation and

\
\
\
AY

\
\
A
«

exhibited high production potential for IL-10. GITR "non-Treg cells contribute not only to the induction

of remission but also to its maintenance.
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B U U~ Tk 18KIE, BRI REREORIER OBLEH b IR R

REFEEREDEAPRDONTND. FUROKREIZ L D REERIERIT, HE
HEREL, BLAERA—RICEBHRERTHD. HEEL, AZE-F 26
T, FTY720 &RETUR (GPlasase) DOPFAEIED, (1) HHE T MO MAEE
(TR F—=VR) OFE, 2) KR THRORERNGE (TFY—) OFER
LT (3) HIEME T MO Z ST LT, ZhRAIC GPlasase 35 B BB & DIE
WOETEMHI L TVWDZEERVHLE., &56IC, BIGRER L EMIOHER
ENBZZEEHALNE L. ThbDZ b, AFFRAEEICLY, KE TH
faZ HIE9 IR Z MR (EREM) TEHRRENEZEZ LN,

GITR iZ, CD25" CD4HI#HME THIICERH L, HOREEAOMSICESE
REEIEHES EEX BN TWS, £72, GITR'CD25 CD4" T #ifE, ElH, GITR'
FEMIEME T MRS B CRBISE 2 ME 5 2 & b5 & T\ 3. Uraushihara
B [65] 124> T, GITR'CD25 CD4" T Hifas’ (1) RIAEMEAGER BUTKT L T
EMEZERTZ L, (2) GITR'CD25 CD4" T #if & [F%: L~V 0 CTLA-4 % 3
LTWBZ &, (3)invitro T CD4™ T MR DI Z I35 Z & B LV (4) IL-10
RTGF-p 2 HmEAT A LEMELTWS. £77, Ono b [61] &, CD25"CD4"
T #7207 T2 <, GITR'CD25 CD4" T fifdiZ & - T H D RZIGE A Il &
NTWAZ EEHELTWS. —F, Shimizu Hik, 223 )L T Hl
BIEMEAL LZBRIZ, GITR ORBERT v 7L X2l —FERDZZERBIV in
vitro T C#Fi L7- CD25 CD4" T fifaEisk GITR™ ffu23 CD25” CD4™ T fifa
OHEFEMENEEEZ RS2V L2 RE L TW5D [48]. £7-, GITR ZHl4#EM T
MLV LAEM L L2727 ¥ —T IO~ —h— L +T5HELH D
[66]. 7> T, GITR IIIFHROMAEIZLT LHHEB L TV DRTIEARNEE X
bhd. LaL, REITHONZER,LLH, FTY720 LIRERGUROHEAEE
\Z & > Tinvivo T, T MAHEFEINHNE I L OVIL-10 DEELREEFH T 5 GITR'
FERIEME T MEZFECEHZ L3/ REN7-. GITR™ FEMIEME T MR,
FTY720 EM&BH DU L GPlysayp BEMTIIFBEINR o7, ZOZ b,
GITR™ FEHIEME T MR AZFET 2120, MEAEICTFEEL TV ARESIUOH
REOHFFERIEOM ST DERNPLELEZ biLE.
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IL-10 Z HEAT DAk E LT, Type 1 regulatory T (Trl) FHFEAEI 40TV
%. Trl #BREIE, IL-10 ISMZHREE D TGF-B, IFN-y, IL-5, V&0 IL-2 %5
AL, IL-4 FEA LR [67, 68]. 7z, EHE~—Hh—& LTIE, CD4% =
lymphocyte activation gene (LAG-3) ZZLENDFRMIZE PB LN 7 A NT
BV THERBE L TWDE L@REIN TS [69]. Asnagli b [70] 1%, TH!
aF—FURBRMTCR NIV AV 2=y 7~ ZAEROHIENS in vitro TH
MEREIR T —F U BRE Trl 70— 28, IL-107 IL-4"8 IFN-y™ &5
A NI4T 7y A V&KL, D GITR, granzyme B, CTLA-4 3 X U CD39
ERBEL, TOTrl 7a—r0BAR, 25 —7 UFEEEARRICK L TER
PRETRTZEEREL TS, AREITRLE FTY720 &RERBUR OB AEE
THE I N7 GITR'CD25 CD4™ T Ml OMEEIX, A% eEMAe A oA 7
77 AWM ONWTDORF B LETIZIH D553, IL-10 E®mEAT 2 LV H LTI,
Trl M EEEIL TW A RIEEMERH D, BERFA ML, 0O Trl BHilaz
FTY720 L B RGUR O PEABIED invivo THETE B2 L THD. ZOMRIL,
JRIRFURIZ FTY720 2 0FH 35 2 & T, FMRFUREM TIIFE CERWHiTk
RERGE (TFY—) 2FETELRHELTREBLTND.

AHITHEONIREREID, FTY720 &HERGURO G BEL &S g
PEEZRTHBENZ2FETHZLICE - T, FI-RAEERLZFEL, PIEN
WCEE Y U FICEREMEBEAL TSI EZHALMNE LTz,
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NFE

AKETIE, B U~FET VEWDGPLys.ssoih BB R ICE R EM 4 E
ATE DFTY720 L FSRFUR (GPlags3z0) DPFABRIEIT K 28T LV VRIS 248
KL, FOERAI=ZLIZONVTHES, UTOoaREE-.

1) FTY72038 £ O'GPlaosa30 M IEIL, W D GPLygssseis B M BB AR I L
TENT=FIE TR E R L.

2) FTY7203 £ UNGPLaps 330 MBI, W 4L S GPlags 33075 EAE BIET KIS L
TIHREDREZTRLELOD, TOHRIIEHSHTH-T-.

3) FTY720 & GPlyss3e D PFHEIEIL, GPLsssis @Rk Icx LT, OFE
TR DHIEE (7R h—v ) OFE, QFETMIEOFHEFTIRICHT 5
FERGE (TFHY—) OFEL L UCQOHIEETHROBEE T LT, &
NIBRRE R L.

4)  FTY720 & GPlaos330 D FHERE TIBHE LB T, BN % b BRIl
SN &b, AHFFREEL DIROCAREEREHEL, Z2EME
BATEDREFETHLZERHALNE 2T,

5) FTY720 & GPlLysa3 D OF R IE TR L7 BE T, HITEEMEIEEZH L,
IL- 10/ EAREZ & DGITR" FEFIMEPETHIA (GITR™ CD25 CD4™ THEAE) 23
ML TWe., 20 Z 2 b, fRRARIERRIIZIn vivo TN L/-GITR™ 3£
HIEPETHIAE A3 e EA DRAIIC R E S BE LTV A RS R I T,
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w R
AR TR ONTTHRIILTOEY THD.

ZRMEETT VB OERK B CAEMENETRKX (EAE) 2B\ T
1) FTY720 1%, BN EIMEOUEDNREFHKET 50, KEER, —KkI v
SRR RRBE S TV R R GURSF R Th Ml OFEEER B L OEIENH
fBIZESBEERBERNELDZ EEHALNE L.
2) 1) THLN=FREY, FTIY720 B L OERHFRE (MOGssss) DOFfFA#ES
N, WERY BRI Y oA D E A~ OBITHE A KT S, i
HTEHZLZzHALNE L.

i) U ~TFET /LVEYD glucose-6-phosphate isomerase peptide (GPlsyszze) #h
BRI RN T:
1) FTY720 B L UYREGUR (GPlaysazg) BAMIEHRIT, HIM TENTFE T
DERERLTE.
2) FTY720 3 X T GPlapssze HMIER TD, HIERZRDIBENRITHHHITH
A
3) FTY720 & GPlLssz OOFRIGED, BEEHNOENTZDHREREZTRL,
BOBEBEECIHE TEXEZLEHALNE Lz, IBEETHOU 3
HINTIE, 7R b= 2, %EMEISF (CTLA-4, PD-1) 2HE L
7o T MR K OVHIAEME T MRS HE N L Tz,
4) FTY720 & GPlyssze DBFAIAESN, BMGEEHOFEREZIFITEHZ &
FHONE L.
5) FTY720 & GPlypssze DOFATEED, T MIISHEFEINGENEEZFFH IL-10 2 &
FEAET B GITR™ FERIEIME T MM (GITR'CD25” CD4" T #fig) OFEE N
LT, REEREZEALTWAAREEEZ RV L.

HOARERE RIS, ZIROPOLEITHEBIERO T & 225 8 CRERE

PHEEL, EHROEMRIESY FES L OHE ST, BICeEng s
HITH5DOTIERL, FWERY U NBRIC LT, BEMNIZRERLE (T+Ho—)
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EHEL, TOWRENEEE LTHEMTIONSE XS RIGENEBETH S, AN
FJECTRWH L7z TFTY720 LIRERFURDOHARE] IR TE 2/EELITIC
A

1) WERBREZAWZIRE TH D720, FRIR Y o SERER BE) 72 5008 5 2 1)
BHIfETE B,

2) FTY720 DY L /8BRD R Y v SRR~ DOREEEA D, 1) OEZED
5 (BhEK) ZENHFTED.

3) FTY720 1%, T #ME<° B MlADHEME, EELICITRELZ RS RWZD,
Z7nl) LZKFY, I uARY) SEOREMEIFEE IZRRY, BEE
RATMRBEEOREEEZOV A7 IHEVWEB 2 6NE. AL, et
VR TE S,

4) AHERNT, DERTUR] OFRNESICL 28AE0REBERERS L O
[FTY720] {2 &2 23k U 4Rk OB B 5 R BB S ARt &y, 4D
RS E VIR A RANCTHFE I, I DICEENLLOMBIZE > THE
FRAREEDSHERF SN D Z E IR T& 5.

AR TRWH L7z TFTY720 LRRGUROHFREE) 1%, B ORBERE—
RIS, MR OLZECHERREHEL, TREMEEANTE D AREELH
HDTNWD, KIGEFEOERA =R L2 S OICEEMICEP L, —BtTxh
i, ZHIC KD EERAERRE 138 TR,
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E

743 Y E NERBRE (FTY720) 2 AW EBRHRICEDI#BEE 52T
TEWVE L nBmRERZREE - IR FREER B TIEL
T L BT ET

EEREYE & TSVE L RRKERE REHRR 5 ERER g
B MMATESE HIROCEIR R b NS KRR 7 1 LT (¢ T
Try— ERGEYE S ERAMLICR BB L ETET

WHRICETG AT SWE LB RERERFREER EMEEORE, EFE
RO EEADERICTES BHHB L BT ET.
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