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1)

2)

3)

4)

5)

6)

7)

8)

9)

HA N3 MEMEAE (multiple sclerosis: MS) . #lf#iRE#E2¢ (neuromyelitis optica: NMO) %
%5 & L7z DNA, (i, i, BRERONS AN LUA N ZHBEL, BARANZEBT
%A DR B OO Eo T,

HAANMS KOXNMO (Z2OWTH /) AU A RICHEBBIEGERZ R L, HEORCKA 1T R 725
s A R A R E L7z,

Gene-ontology fiHTIC 2% MS & NMO & Bl 5 W) FRIERE DN e > T\ D Z & 2% A
L7z,

MS DFEIEY A7 Z & 5 copy number variation (CNV) & U T T MIRZ A o 85 & v SH5EIK
@ deletion type & H.H L7 (Sato S, et al. Ann Neurol 2015), F£7- CNV Z#H 925 MS &2
BWTVI2BLOVyIRBBED y 6 B THEAER L TS Z 25N LT,

MS R TIEITLR4 > 75/ E CD40 > 7D/ v A b—27 12Xk -TIL-10 FEA B g
FHE I, FREOFEI/EH L TW D AN E 2 bivlc, £7. IFN BIARIHRITIZ, CD40
7V ES L BIE B O IL-10 PEANEE TH 5 AlEENR S 2 b v,

MS BIEH & HFIEF A RE NS 20 —IIMNER 2 4 A IR T 285 ) Ly —I = AD
BTIEL brx L A hOFEAENLOFEZ B L, BEREO L TH AR PRI N 52l
Shiz,

iR~ U v 7 AOFEERRIN T CTH D a2 Ka A FURBOFEHA KBS ChGn-1 B
FAZBWTHME MS Bl O BRI O AL 2883 5 28 % fLH L 7= (Saigoh K,et al. Neurosci
Res 2016),

MS OfEEEH#EIT L B 58 s & U LPA, Leptin, FiEF# L B 5k & L C NTRK2
AR Uz, oA 37 a—F "0 REGHEICH - & BT A BRI, 3 —2 v /R A
fil & [FAERIC HLA THD Z & 2B T LT,

Double inversion recovery V£ CRIE 45 EEIT T — 1 » R AN & FIERICH RN
THEFELEE L, 7RI RO L0, FRICIZE —r v/ SRAF L Y &2 OBEIT
fii< . £72 HLA-DRB1*04:05 {RIKZ 1T SEIREN D722 & 2B 522 L7z (Shinoda K, et al.
Mult Scler 2017),

10) FHE MRI (2 L H17E T, MS Tix%ifhi, NMO ClEMasi oW mfE A b E M & iHR3 5 2 & 4B

BN LT,

1D BEEROR#EE LT, £F0e ¥ I D REN MS OEEEOES “RMEEITICFHFS LT

WA Z EERH L7 (Niino M, et al. J Neuroimmunol 2015;279:40-45) .



12) §&F & HLA-DRB1*04:05 237 L CTA Y 27 v —F /132 RO (Niino M, et al. Mult Scler
2015), FEEE O#ST (Nakamuray, et al. J Neuroinflamm 2016) (ZA EIZHEET 25 2 & 2]
oY/t L?‘:o

13) —kME#ES T MS (secondary progressive multiple sclerosis: SPMS) ABEICAFAET 5 Mk AMES
f9 (blood-brain barrier) HERKNEAIILIC K32 B OPUE (FINETUE) OEMBUREZ 7 07 4
— LT CHE L7z, SPMS ¥ T7 ODEMEURZ [FE L, 58 58 2 38 Vb e

(relapsing-remitting MS: RRMS) B3 TIIHINETEDIERHUR .S SPMS & #7e->Tnb =
&, MS &R B T NI E LR WIS L7 FIN TR AT 5 2 & & Rl
Lz, Bl Z &nh, MS filifEic BBB AGHEMF 235272 > TW D AMREMEICINA T, A O
PR AR BRI 3@ U 72 BBB flfE A 7 = X A0MF(ET 5 wlREME % 7= L 7= (Nishihara H, et al.
Mult Scler 2017) ,

14) ~ o AMR VN2 B ELY H L 72 OLG AilEAE(O-2A)2 < 222 SIRT 7 7 2 U —xtd 5 siRNA
FERLL CINEBEXRFELETHIRNICEA L & 2 A, BHIRIZ OLG BIEF I8 L < ok
L., WH7e 2 ROMENERTHLZ L2 AN L, SOLIZSIRT &/ v I X352k
T tubulin 7 7 X U —3FOBE S 72 OLG OG22 22k I RS oM+ 2 2 L 2 R L7,
T72DL SIRT 77 TV =R INbDSFORELZESED Z & T OLG O LAl L T
DT NI T,

15) MS. NMO iz 51fH~+ 27 7 RNA (miRNA) FEHMNT 21TV, & OMENTRER & Bk 5
DOREHRE & O it 21T > 72, MS BETIE, 50% D miRNA CTREHSE & Rk O & 7~ 345 R
NFFHIZ, NMOBETH, £ 70% D miRNA TBEHE & [FAEROBM 2~ T HERZ S DLz, A
HITHBNTH, MS R NMO DO/ A F~——f5fii & 72 U 152 miRNA O—H2BE#RE &l L
TEHFB AT I E PRI E T,

16) Thl MR fskD IFNy 23X 7 0 7Y 720G L L, G LI 7 = 7Y Tinb A S 7z IL-18 %
BULRIEMEY A P UA BT A bud A MEM LT, Cx43 BHELE TS ELZ EBHLMNIC
L7z, O Z 6 Thl1 B ORIERISIZE Y, 77V 7 MO MR EDSGHE L, AR
BB OIFEIEL « JERIZ O35 Z E /R E 7z, (Watanabe et al. Sci Rep, 2016)

17) B2 B39 TS L7z MS O BIEGIME/S T NOTCH4 75 langerin B O BRI AfL T D
HBLL.NOTCH4 / v 7 7 v b~ ATIZEAE NEIEILT 5 Z & 2% A L7-, 2413 NOTCH4
MEBERGIEGIE S THDHZ L 2 ERT D,

18) BHffi U v~ TF DIREITH DA 7 7 FF K& BEAE ~ U AT TR 53 2 & FIEHNH] & BE kA
B, I BITHIER DIRFIIE G L 0 BHEITA EAE BET 52 L&A L, v U
2~ w7 7 —U & L LPS TR L7z, 4 7 7T RZiIN7 5 &, NF-kB OEM:
bz 4l L7z,

1) We constructed biobank including DNA, sera, plasma and clinical information for the study
of Japanese patients with MS and NMO.

2) We identified novel genetic loci associated with MS and NMOSD in the Japanese by genome-
wide association study.

3) We found the difference of biological background between MS and NMO by gene-ontology

analysis based on the genetic associations.



4)

5)

6)

7)

8)

9)

We identified deletion type copy number variations (CNV) at 7 cell receptor a and vy as
potent risk factors for MS and NMO in the Japanese (Sato S, et al. Ann Neurol 2015). MS
patients with the CNV had significantly lower percentage of V62 and Vy9 positive yoT cells
comparing with the patients without the CNV.

TLR4-mediated IL-10 production by B cells derived from MS patients increased at relapse in
the presence of CD40 co-stimulation. This result indicates that cross-talk between TLR4 and
CD40 signaling is essential for regulatory function of B cells during MS relapse, which
promotes the recovery from relapse. CD40 signaling in B cells is involved in the response to
IFNB treatment in MS.

We found genetic positions where a retroelement was inserted only in cases of disconcordant
twins.

We found a variance in CAGN-1 ameliorating the progression of disability in male patients
with MS (Saigoh K,et al. Neurosci Res 2016).

We identified variances in LPA and /leptininfluencing progression of disability and a variance
in NTRK2 associating with earlier onset of MS in Japanese patients with MS. HLA is strongly
associated with the positivity of IgG oligoclonal bands in the Japanese as well as population
of European descent.

Cortical lesions were associated with disability and more common in progressive patients
than in non-progressive patients in Japanese patients with MS. However, the frequency was
relatively lower in the Japanese than in European, and HLA-DRB1*04:05 was negatively

associated with presence of cortical lesions (Shinoda K, et al. Mult Scler 2017).

10) Cervical cord area was negatively correlated with disability in patients with MS. On the other

hand, thoracic cord area was negatively correlated with disability in patients with NMO.

11) Vitamin D values in winter were associated with disability and secondary progression in MS.

(Niino M, et al. J Neuroimmunol, 2015)

12) Latitude and HLA-DRB1*04:05 were independently associated with positivity of IgG

oligoclonal bands (Niino M, et al. Mult Scler 2015) and progression of disability (Nakamura
Y, et al. J Neuroinflamm 2016).

13) We identified 7-target antigens of anti-brain microvascular endothelial cell antibodies

(BMECSs) in patients with secondary progressive MS (SPMS). The target antigens of anti-
BMECs antibodies of relapsing-remitting MS were different. Moreover, we found that MS
patients and neuromyelitis optica patients had same anti-BMECs antibodies. These results
suggest that BBB disrupting mechanisms are different regarding disease stage of MS,
however, some common mechanism underlies among autoimmune central nervous system

diseases (Nishihara H, et al. Mult Scler 2016).

14) We performed introducing deacetylase SIRT-specific siRNA by electroporation in primary

cultured oligodendrocyte (OLG) progenitor cells (O-2A) derived from mouse embryonic brain.
We found that knockdown of SIRT X and SIRTY resulted in promoting extension of fine
processes of OLG and increasing primary processes, thereby facilitating differentiation of
OLG. Distribution of OLG specific [ ]IV tubulin and tubulin polymerization promoting protein

10



(TPPP) were expressed broadly, thus we concluded that SIRT family play a pivotal role for
differentiating of OLG via alteration of distribution of OLG-specific cytoskeleton molecules
that involve myelination and remyelination.

15) We conducted the microRNA (miRNA) expression profiling of the patients with multiple
sclerosis (MS) and neuromyelitis optica (NMO), and then compared the results of our analysis
with previous reports on miRNA biomarkers of MS and NMO from Western countries. Serum
samples obtained from MS and NMO patients and control subjects were analyzed using 3D-
Gene® Human miRNA Oligo Chip (Toray Industries, Inc., Kanagawa, Japan), which is
designed to detect 2565 miRNA sequences registered in miRBase release 21. Patients with
relapsing-remitting MS and anti AQP-4 antibody positive NMO in remission phase were
included. In MS group, the results showed the same trend as previously reported in 50%
miRNA examined. In NMO group, the results showed the same trend as previously reported
in about 70% miRNA examined. In Japanese patients, a part of MS or NMO miRNA
biomarkers showed the same trend as previously reported from Western countries.

16) IFNy-treated microglia-conditioned media and IL-18, which was markedly increased in IFNy-
treated microglia-conditioned media, reduced Cx43 protein levels in astrocyte-rich cultures
and Th1 cell-conditioned medium decreased Cx43 protein levels in mixed glial cell cultures.
These findings suggest that Th1 cell-derived IFNy activates microglia to release IL-18 that
reduces Cx43 gap junctions in astrocytes. Thus, Thl dominant inflammatory states disrupt
astrocytic intercellular communication and may exacerbate MS. (Watanabe et al. Sci Rep,
2016)

17) We had identified a variance in NOTCH4 as a protective genetic factor for MS. Notch4was
expressed only in Langerin-positive cells and EAE in NOTCH4 knock out mouse
demonstrated more severe CNS inflammation. This suggests NOTCH4 has an important role
in regulation of inflammation.

18) Iguratimod, a drug for rheumatoid arthritis, suppressed onset of EAE and ameliorated the
severity. Treatment with iguratimod after EAE onset mitigated the severity of EAE at chronic
phase. NF-kB activation of peritoneal macrophages by LPS was inhibited by treatment of

iguratimod.

WFEBAFRE S8 IC L D M D He
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