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MR D fek B AR L, HET TR S R MR E (MS) 36 L O AR AT B 25 (NMO) (2 X 2 iRk 2 e 5 4y
TAEARRERZBI L, RICHEZER T2 L Th b, NS ITHEEOFRREGES PRI & B 2 0 I3
L ABMET AN, —RB L O TIRETRMS TITARIEE O AR AR ZE ML = 0 | PRI AN AT
T2, ZOWRBIZXT 5 A RIGRIETOVELEFBE SN TRV, Fx i, B O e iR O FIE
BELOEMRFEIZ, ROM B F— & 25 %ENZH > TNDHZ & ZH BT Lz (Nat. Med., 2011), F7= RGM
BEEEMHIL, ~ 7 AMEBERIFERE T C. Th17 MRS FHE S DR AEZ BIH] L, 2 Ok OIEE 2N
I DHZ EEHLMT LIz (Cell Rep., 2014), L7243 T RGM AEREFRLEHUIARILZ FMERE AL D I
X BIERFEFNC FF G- L WD FIIRRIE WAL ST e W TR MS ICH T 2R3 L THRETH 5,
S BT Th17 MIESRRETERROFEE 725 MO ICBEIREFTHEEX NS,

Fexlx, v MURME /) 7 v —F AFiE a2 L LFERRFRE L T D, AFZETIEL, B MUHLRGM FF0
PURIZOWT, HEITHIMS 36 L OYNMO (254 B 3AI & LT feasibility study 24T 9, HFFEHIRIPNICHE
BOERI) B CEMENEBER - AT T L2 WO TR OIRE~DOBE 2RI T 2 & & biZ,
FIRHNTIS1T 5 ROM FUADHEL)y « FEHERER 21TV, HANBRORE S A RET 2 2 L 2 FZEARE LT
Do

TAVE TIZEI TR MS OJFRE R 9~ % 3 FEFAD experimental autoimmune encepahlomyelitis (EAE)
~ U AZANT, RME / 7 v —F )V FRHURDRGEEZIT > T\ %, Th17 Ml & 0 R RrICHFE S
% EAE ~ U A ZfST L, JREEIZAAZ LT ROM HANPUAR 2 85 L 72356 . IR O BIEE QT 5 = &
PR &7z, F7z Targeted EAE ~ 7 AT V2N LT-, FhE Th8 O MERIC B — D RIEHR A 1ERK T 5
Zlick v BHOBESEHMET 5, H%~ U ATV THEMAIIERIC ROM Ptk z 54
52T R RICOWVWTHGEAR T o 7o & 2 A, MEBROEIEENBIR S NTz, & HITHEITRIMS O
EFFLL LT, NOD (non—obese diabetes) EAE <~ 17 ZEF /L% FHU /=, NOD EAE = 7 2%, #FTHIMS @
FEAGE 2 R T O SIVIZBME T L Th D . RBFFRIZIB W THIZIZER D ALD Z &Ik - T, ERRR
BRICIHT e EZ P2 A2 A E Lz, — 5T, NOEMWTT /L & LCid, NMO ABE Mg/ SRR L7z
IgG 12t MMliAZINZ T, 7 v FEBEIZ injection THET/AZHIE LIz, 1T XV FHE (Th10) Erf
IS RIER ZAFR T &, BB 25 2 & 2R L1, £O%IT, ROM FRHiA 2 &5 L TR 2
AELTE A, EEEIEOSEI RN A Oz, £72 C5TBL6 v 7 AMEERIZIEA L, D ED NMOTgE (2
E2EET NVOERZIT o7, £ NMO BBEHCRY =) M/ 7 m—F /L AQPA Hilk A 1ERk L
7z, HEATRIZFEMEREALAEIZ XS 2 RGM FUR O FERT = ERER I M T 7' e 2 VREZ{ERK L7z, RGMa
PUROIRERIZBINT 5 MS LOYNMO BBE D U 7 b— b D72 L P& R U ERL L. KR KFIE S5 R
PEDMEEZE BRI A 1TVVRR S L,

ARFFEBR RO TIE, IR NS B L OYNMO B 7 L& IV C b MMAMERIEEZ B R AUHT RGM £/
70 —F NFURON ) EET 5 2 L AL & T 5, AWFZEIC X 0 TR MS 36 K UYNMO DRI SE &
LT feasibility Z4RFE L, AN OGS4 RWET 2 L 2BEAE L L, RBFUHK THRICE
W7 < ERIKERBRIC S 72210 5,



The ultimate objective of the present study is to develop molecular targeted drugs that improve neurological
symptoms of progressive multiple sclerosis and optic neuromyelitis, and to apply them in clinical practice. MS is
characterized by repetitive episodes of recurrence and remission of multiple nervous symptoms, and in primary and
secondary progressive MS, irreversible degeneration of the neural circuit occurs, resulting in progression of
neurological disorders. No effective treatment for this condition has yet been developed. We previously clarified
that RGM plays a key role in the onset and remission process of autoimmune encephalomyelitis (Nat. Med., 2011).
Furthermore, it was revealed that RGM function suppression inhibits neural degeneration induced by Th17 cells
under mouse encephalomyelitis condition and accelerates the subsequent repair process (Cell Rep., 2014).
Therefore, RGM function inhibitory antibodies contribute to alleviating symptoms for each stage of MS, and they
are promising therapeutic agents for progressive MS, for which a therapeutic strategy has yet to be established.
Furthermore, Th17 cells can influence NMO, which is the key mechanism of the pathogenesis.

We are developing a human RGM monoclonal antibody in partnership with a company. In this study, we
perform a feasibility study on human anti-RGM neutralizing antibodies as drugs against progressive MS and NMO.
Our goal within the research period is to identify the involvement of RGM on the pathogenesis using multiple
experimental autoimmune encephalomyelitis/optic neuromyelitis models, and to perform the pharmacological tests
of RGM antibody at each stage to determine the optimum condition for pharmacological treatments.

We have investigated RGM monoclonal neutralizing antibodies using three specific experimental autoimmune
encephalomyelitis (EAE) mice that reflect the pathology of progressive MS. It has been shown that the severity of
encephalomyelitis is improved when RGM neutralizing antibody is administered after pathogenesis in EAE mice
specifically induced by Th17 cells.

We also established targeted EAE mice models. By creating a single inflammatory lesion on the dorsal aspect of
the spinal cord Th8, paralysis of the hind limb lasts for a long time. Therapeutic effect was examined by
administering RGM neutralizing antibody in the established mouse after the onset of myelitis, and the severity of
encephalomyelitis was improved. Furthermore, a non-obese diabetes (NOD) EAE mouse model was used as a
progressive MS model. The NOD EAE mice were recently established animal models showing symptoms of
progressive MS and we aimed to increase the accuracy of clinical trials by newly incorporating them in this study.
On the other hand, as for the NMO animal model, a model was developed in which human complement was added
to 1gG purified from serum of NMO patients and injected into rat spinal cord. As a result, we confirmed that
inflammatory foci could be created in the median part of the spinal cord (Th10), inducing motor paralysis. After
that, when RGM neutralizing antibody was administered to investigate its effectiveness, we confirmed
improvements of motor function. Furthermore, RGM neutralizing antibody was injected to the striatum of C57BL6
mouse and an animal model with a small amount of NMOIgG was prepared. We also launched a registry of MS and
NMO for future doctor-initiated clinical trials.

In this research project, we focus on evaluating the efficacy of human anti-RGM monoclonal antibodies that can
be extrapolated to humans using progressive MS and NMO animal models. This study aims to identify the optimum
condition for those agents by evaluating their feasibility as therapeutic agent for progressive MS and NMO, leading
to clinical trials after this study without delay.
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