[ —52 5 ]

ELrinXEE
ESCREA : ONO-4641 OFHE ISERRICET A 05¢

DATHEPNS NS Se b
SRR AR

YAY bnok

R A

A7 AT 1-) U (SIP) X SIP K (SIPR) T2 SIPRI-SIPRS /1 LT 2
FTMBRET 2 Z LIT Ko THIIBEREZ 3 2, ONO-4641 135 — AR D SIPREEIFETH U |
S1PR1 KO S1IPRS (Z@# M EZ 79, SIPRI R~ 7 ZADFH S, SIPR1 AL ~D U 23
KBRS TH D Z LR HRE STV D, SIPIXMFICERE THEEL, TOREA/IC
£V SIPRI Z%BLF 2 U 3Bk U 2 SR HRR D D I~ DN FHE S5, SIPR EEHHKE
XU 8Bk Eod SIPRI ZHIARE O X 7 LX a2 b— a8, U o3EkE SIP EES
BCIC BSOS D, SRMLIE IR ~D U v SRR 2 F i L L2 H R ETH
%, ONO-4641 (XZ DET VB Th 5 ERIE CREEMFTHRET Vv CHMELZ =L, A
DEIEMEMAVIE D T FHERRRBRICIB W CTHEKRGFN RGN TREN TS, 2O &iX
ONO-4641 H:MLd U 7 ERISMTEM: B C A B AICx L CHAIMELZ R T A BEM 2/ RE L TV 5D,
1 BURE PRI VAR R A 72 18 M B CAERB T T U W/ ERE A L7z B AR O EE AN RE I BY
HFpLBZE20NTW5E, £z, HAERRERMITHRMEOEBIMIERERRE T, KPEORE
B3 0 OB DOHRE, EEME~NLS—T U L SEROEBE~DEE 2 5 ONT & M0 O Rk 12
FoTHIEEZIND ZENRBENTND, £ I T, AWFFETIZ ONO-4641 LI 7 E
& LT 1 B PRI I QNS AR BAYER .00 rIREMERRGE 21T - 72,

HARFIE 1 BUBEPRIE OBIE T L Cd D IFRETFEIRHE (NOD) ~ U Z|ZFHW\ T, ONO-4641
(IBEIRIA D FEREFNHI, 72 b ONTHERIR O RMEEHEEM 2R Lz, £7o, EOER A 1 = X L3,
KAYILD U 2 7 SERJZLE D BERRN DA > 2 U LV EEAMROREERIC L 2 b o L Sh
2o —H. RF—=0 20V U \Hiflilaz FEMEBEEAEOREEG L v Exy b~ U RICBAE
L CHEBEAR D K OV i e ~ D S 15 2 3538 L 12 EBR AR R R L~ 7 AT /1
FUNT, ONO-4641 (XYL ERIBAME Jo OV BERREE 2 #8035 2 & 27 L7z, A T, ONO-4641
(X R M A & PR R A ER 2R LTz,

LA ONO-4641 73V » /R ENE ORI RIEIC K 35 B CERETH D 1 BUFERF & |
BARRMHEREMIZE T D RIEER R e R0 50 2 L2 R LT,



[ —52 5 ]

Abstract of Doctoral Dissertation

Title: Exploring for novel indications of ONO-4641

Doctoral Program in Pharmacy
Graduate School of Pharmacy
Ritsumeikan University
SHIOYA Hiroki

Sphingosine 1-phosphate (S1P) mediates physiologic functions by signaling through the S1P
receptors (SIPR), SIPR1-S1PRS. ONO-4641 is a second-generation SIPR agonist with selectivity
for SIPR1 and S1PRS. Previous studies with S1PRI1-deficient mice demonstrated SIPR1 is
required for lymphocyte recirculation into the blood. S1P is present in high concentrations in the
blood, and its concentration gradient induces the migration of lymphocytes expressing SIPR1 from
lymphoid tissues into the blood. S1PR agonists cause the SIPR1 down-regulation on lymphocytes,
which renders lymphocytes unresponsive to the S1P gradient in secondary lymphoid tissues.
Multiple sclerosis is an autoimmune disease characterized by the infiltration of lymphocytes into
the brain and spinal cord. ONO-4641 has shown efficacy in a model animal of multiple sclerosis
and dose-dependent efficacy in phase II clinical studies for the treatment of multiple sclerosis.
Accordingly, ONO-4641 was suggested to be also effective against other lymphocyte-mediated
diseases. Type 1 diabetes mellitus (T1DM) is a tissue-specific chronic autoimmune disease with
B-cell loss by T-lymphocyte-mediated destruction. Aplastic anemia (AA) is an acquired bone
marrow (BM) failure syndrome. Evidence in the majority of cases suggests that a breakdown in
self-tolerance leads to infiltration of destructive T helper type-1 lymphocytes into the BM, where
they target hematopoietic stem cells. In this study, we examined the possibility of ONO-4641 as
novel indications for TIDM and AA.

In an animal model of spontaneous type 1 diabetes, ONO-4641 inhibited the development of
diabetes and induced remission after the development of diabetes. The mechanism was inferred to
be the protective effect of insulin-producing cells in the pancreas associated with a reduction of
peripheral blood lymphocyte. ONO-4641 reduced pancytopenia and BM destruction in an
experimental AA model. In addition, ONO-4641 induced the accumulation of hematopoietic stem
cells in the BM.

In conclusion, it is expected that ONO-4641 will have therapeutic effects in patients with T1DM
and AA.



