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Multiple sclerosis (MS) is an autoimmune disease of the central nervous
system. In advance to this study, the applicant identified and reported a co-inhibitory gene program
(co-iGP) commonly found in multiple T cell dysfunctions such as tumor microenvironment and immune

tolerance (Chihara N, et al. Nature 2018). Thus, | hypothesized that this co-iGP in T-cells might
control inflammatory pathology and prevent neurological impairments of MS patients who had a good
clinical course. Indeed, 1 found that the proportion of a co-inhibotory receptor PD-1 positivity of
cerebrospinal fluid CD8 expressing T cells in MS patients correlated with the therapeutic effects.
PD-1+CD8+ T-cells from patients who achieved remission by disease modifying treatments suppressed
co-cultured other T-cell proliferations, and their gene expression analysis revealed that other
co-inhibitory receptors found in co-iGP were expressed.
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1. WFERR SR DT &

LM LAE (multiple sclerosis; MS) IZHHRARINIZ ZHIEDRIEMIFRZ 2 4 U D FRE T,
BRI NI KA IZ DT » THR & B2/ 0 KT, A TR ST L CHEMR A%
R SNDHHFETIEZ2 0 MS (FIBMERIEMEAR IR B DO —> T, T MR B fila DM ET 5
B O RIERRE S FEMI ST S C & 7o, — F CRMIRE BEMIENZZ 3 2 BYEMS #i23
BV, FIZIX interferon B (IFN B)IRIE THRDBG ORI L AR Z—L LT 10 FFEE 2
THEE LTl % &5, HITHENS & BYEMS OBFBWE M5 Z & BFFOL7203, B 7okl Rk
b8BT 52 I3 L <, BT 20 WREDRLNIIA D T2 O 5 2O FFRE 7 /L 3
BThD,

FEE NBR B 72 & DB MERIEFLRR I I W TIEME(L T MBI 7z o THURURESCJE FH 2
SOEINES T F N T B 2 L TEOEFEEE LS YK, exhaustion’ &V 9 IREEIC R
5o T MU ORI TS EMCRIEMEY A N AV OEAREIE T IR0 KEZR<,
5 T ML Programmed Death 1(PD-1) Z X U & U7 k7 Sk 5 2 36 8L LRk o f
BEIZFLELTWD, HFEENEK T MROREZ R FEI % Single cell RNA sequence X° Mass
cytometry (CyTOF) & FW CTHEFENIZARIT LT= & 2 A, 2 S IfIEZ RIS ITE 2B o HIEIC
L TWAbiF T, [[UC THMmcHFEE L T8V, PD-1, T-cell immunoglobulin and
mucin domain 3(Tim-3). Lymphocyte—activation gene 3(Lag3). T-cell immunoreceptor with
Ig and ITIM domains(TIGIT) Z£%& L CE DM HHBLOBREIZ L > TE 0/ fbDEA T
WET Ml & 22> TN D Z L AVHIBA L7= (Chihara N et al., Nature, 2018), BHBRZEZ &I29K
We T MlaOFRBLBE - DI LIS R 7 1 7 Z MBI Y A VA RYYEIC IS 1T 55
BEIRT T AfRCE ERIREED THle LB L TR Y, fx ORBEICBIT 5 T MilOEEN 72
IR BT A IEIME B T2 B A TV DTN H > T2,

NS HE TIL PD-1 <0 Lag3 13% D@ s+ L SNPs 28 THEDIRRE & 45 & S b k<o,
Tim-3 OFBUIMS BEHETETL TN EWVWIMERH Y | T b ILIMGIEZHAEEZ I Lo T ##
Fa RS RE DRRFE A2 RE T 5, 2D Z ENHAN, Mk 6 OMEIMES 7T v 22T 72 T ki
JEWE T FIRE DM & 72 DILF7205, MS (2B W TIEE DAMLIEREMT S DTE TR D
L2 BT DI e RIE D Rt LR PEEZ 5| S B 2T REENRH DD T eWn B 27,

2. WEEDHM

AW CII R IS BIATH A PD-1 IZ1EH L MS BE R T AN COIRI L jHE
SOVEIRFSE & ORI Z B L Lm, S 512, 2B L 72 PD-1 B3tk T Mlc W T F T o &
7 VT b — MENT ATV, BB 2EEE T Mo BRI T & oxtic k-
T, MS OHETTIEIREZ JHHE T D BRIBFIEN & 72 0 5 DREZRESCY A A DR AEH
HBL,

3. WD Ik

ARFGETIXLL T D 71T MS BE R IME L OBERD PD-1 B T MU BRERET 217 - 7=,

1) 7ua—HA b A MY —ZRAWRBFE O MK - B6ET O T T
MS A ARFE IS KOG & VT, PD-1 BGtE T MR O IR B-CiR iR BOGE & OBSE %2 43T L
JERERIENC B2 T A a2y 2 hh 45,

2) In vitro 553 % HV 7= PD-1 Bt T #llia O REMEAT
T AIRHUERNRC & DIEMHEL 21TV, PD-1 Btk T MR oMIfaE R, s 2iastd 2 Il tErk
BER O DREFF 2B 50NN 9 5,

3) ~A a7 LA & Hiz PD-1 Bt T MO R ELE s O
PD-1 5t T MBI AR R BT D Bl oWV TC~A 7 a7 LA ZHW T L, o
T FACEEREIR FIRIE CRILT DT & OIBBEOB B TR 2T 5,

4. HrIERE

1) PD-1+CD8+T MR ANIEIREUGIED B A 72 MS THIINT 2 T Hifa s /3 CTd - 72,

AN&EXS & T B EFZMHRICET 5 MBS E SO THE K FEM BN OmEEE SO
FFAI 21572 BT, PD-1 REBL T MO FIE 2 5 A MS B O A i BBk e (PBMC) & FV M-
Zra—HA b A MY —THNT LT- & Z AR A& L L CEEHE NS B3 Tl CDS+T #fie o> PD—
+T FHAB OEIADME T LT Y . IFN B IBWEIZ & - TEIE LT =, CDA+T FfIZ 3BT b [RIEED
A D3FR BV DA BZEITRO o T2, ZIUIMS BFE 2B 5 THILOHIEIAR 22 RIE L,
IFN B{BRIRIZ X D PD-1 RBEEIXBFRD BT O e H > TOWDAREMERH D EE X T2, K
(PR BIRENH O MS B BN C PD-1+T Ml OIS Z bt L7= & 2 A, CD8+T i@+ o> PD-1+T i
Fa3 2 W BE TIEE O% OSMEENEREORUGEN B <. PD-1+CD8+T Al 2 rEHmREIC BT
b BE OFGE & B L TV ATREME A & 2 77,

2) IFNBIRE L AR & —FBE B KD PD-1+CD8+T Flific | LAl fia 7y S sE 2 A L C iz,
WIZBYEMS BB H kD PD-1+T AR EME CDA+T M Z-4Mik 9~ 2 & 240 - TV B & fif
W B7-0I12, IENBIBE L AR A —MS BEZE OFRMIMA > B/ —&F —TV— |k L7 CDA+T HH



fio & CD8+T i i oy & DR A T Ml A T CIT o7z & 2 A, PD-1+CD8+T il & It
238 UT- CDA+T A O AR TR0 ZURE I3 PD-1-CD8+T Al & 2z L= b D Lt L TIER T Lﬂ V2,
F 7o, BEIRENS HRO T I COMHTRE RIT—BMEZ2RD o=, — ) TEE EICBITS
T HIIRE RO RIEVEY A NI A RMEIES A N A oW TIEZED 2 < e A AR 12
£ B PD-1+CD8+T Al O HbfiE 73 ZLINHIRE DS e S 7z,

3) IENBIBEL AR & —HBE H kD PD-1+CD8+T Ml TIfhod T MIFSRE(R T IREE & H@md
A INEIMEE G FRED RN ZRD BT,

IFN B{RIEIZ & > T PD-1+CD8+T AR D INHIFEREA B L T e 2 L v . IFNBIREL AR
A — B W3k o PD-1+CD8+T FfA I L O PD-1-CD8+T HIfAIZ DWW T Affymetrix D~ A 7 127 L
A & AW THBRA75& (G-I BT 2 L C PD-14CD8+T HIMIZ A A IS 3 B4 5 S B LB s+
ZAhH U 7o, BB AR COREE T MIE-CRZ sy T MiaIC B W CHR B 286 1 2 41T, MS
DOIFREHIENCBI 5925 PD-1+CDS+T MR DR B & fn & L7= (X 1),

MSE&E
RBETHARE IFNB
REBARTHE LRRA—
ICHBLTRONSEGFE PD-1+CD8* THIRE R IRB T+

X1. PD-1*CD8* THIRBIZHFIR T i EEFDOREE
BHRBETRIMSEEIFNS LRAKRI A —)MSELNT-
PD-1+*CD8* THIfa THOHIE L FH SEH D REINHIIR
BICEWTHETR I TUOATHEICEBELTERT S
BEFEICHETI2E0EHMEL(RIOMEETED),

Z ORI I ZEMER 722 T TSR Ot & 72 > T D AMREMER H YV . 5% in vitro T
OXS T FIEOHIILE R R MR Y By R A S A o F =ik zhinz <%
OMHIEEZ FIE L. TP B S MM REAR (BAE) ET V2 AW CED T 7 F MBED Sy 14
Wy HIfEAT 21T > T <,
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